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INTRODUCTION

The Federal Aviation Administration (FAA) has established a program to evaluate the
technical feasibility of using Differential Global Positioning System (DGPS) based
technology for International Civil Aviation Organization (ICAQO) Category (CAT) IIIB
precision approach and landing applications. This program includes evaluation of DGPS
systems developed by independent researchers/contractors onboard test aircraft provided
by member airlines of the Air Transport Association.

The overall objective here was to verify that the Stanford University/United Airlines
DGPS system demonstrated the capability to meet the requirements for accuracy and
integrity, as specified in the FAA CAT III Level 2 Flight Test Plan [2], over at least 91
completed CAT IIIB approach and autolandings.

Specific objectives were:

1. Accuracy: Determine whether the CAT IIIB equipment met 1) FAA AC 20-57A
(Automatic Landing Systems) [3], AC 120-28C (Criteria for Approval of CAT III
Landing Weather Minima) [4] and the Required Navigation Performance (RNP)
for total system error for a straight-in, Instrument Landing System (ILS) like
approach for CAT IIIB, and 2) ICAO Annex 10 [5] Microwave Landing System
(MLS) accuracy requirements for navigation sensor errors.

2. Integrity Monitor Response: Determine whether the CAT IIIB equipment integrity
monitor response had a low alarm rate and detected out of tolerance total system
and navigation sensor errors. The CAT IIIB equipment was expected to detect all
satellite signal anomalies which did occur. In addition, the CAT IIIB equipment
was not expected to generate any false alarms.

The Stanford University/United Airlines system performance was compared to Measures
of Success (MOSs) as specified in the FAA CAT III Level 2 Flight Test Plan, where
determination of successful performance was based on statistical hypothesis testing. For
the Stanford University/United Airlines system to be considered successful, MOSs based
on total system error must have successful performance [2]. MOSs based on navigation
sensor error were included to acquire additional information on system performance, but
the primary interest was in total system error.

ACCURACY AND INTEGRITY REQUIREMENTS

The RNP specifies system accuracy in terms of total system error, as opposed to
navigation sensor error as currently specified for ILS. For precision approaches, the RNP
describes the required accuracy via two concentric rectangular tunnels that surround the
final approach path to the landing runway [1]. Both tunnels are centered around the 3
degree glide path that intercepts the runway 954 ft past the threshold and decrease in
lateral and vertical size as the runway intercept point is reached.

The inner tunnel defines a region within which the aircraft's Center of Gravity (CG) must
be contained a minimum of 95 percent of the time. Associated with the inner tunnel is a
two-dimensional touchdown dispersion box that extends +27 ft laterally from the runway



centerline and +750 ft longitudinally from the runway intercept point. The aircraft CG
must be contained within this box at touchdown a minimum of 95 percent of the time.

The outer tunnel defines a region beyond which no part of the aircraft is allowed to
extend with a probability greater than 1 in 107 landings.

The navigation sensor error is specified in terms of two parameters: Path Following Error
(PFE) and Control Motion Noise (CMN). With regard to MLS, PFE is defined as that
portion of the guidance system error which will result in an actual aircraft displacement
from the desired flight path [S]. CMN is defined as that portion of the guidance system
error which, when coupled to the autopilot, results in control surface, wheel and column
motion, and possibly attitude angle change, but does not cause aircraft displacement from
the desired flight path [5].

The integrity under normal operating conditions is specified in terms of false alarms,
missed alarms and time to alarm. A maximum of one false alarm is allowed and there
can be no missed alarms. In addition, any alarm condition must be acknowledged in two
seconds or less.

The specific accuracy requirements for MOS 1 through MOS 4 as well as the specific
integrity requirements for MOS 6 and MOS 7 are described in detail in the FAA CAT III
Level 2 Flight Test Plan.

FLIGHT TEST FACILITIES

All test flights were conducted at NASA Ames Research Center's Crows Landing Flight
Facility, located in the San Joaquin Valley approximately 45 miles East of the NASA
Ames Research Center. The NASA test facility at Crows Landing includes two Nike X-
band monopulse radar trackers and one precision NiYag laser tracker. The laser tracker
provides precise aircraft range, azimuth and elevation and is used to provide the GPS
time-tagged truth reference data by tracking a laser retro-reflector mounted on the test
aircraft.

The stated laser tracker range accuracy is nominally +1 ft (1o) out to 30,000 ft; azimuth
and elevation accuracy are nominally +0.2 mrad (1c). These values equate to an
estimated position error of +0.230 m along-track, £0.489 m laterally and +0.448 m
vertically at the 100 ft Height Above Threshold (HAT) position along the 3 degree
approach path (2230 m from the laser tracker). However, experience with the laser
tracker during this and other approach and landing flight tests has demonstrated
accuracies which are consistently better than shown above.

The laser tracker was calibrated immediately prior to the start of the series of approaches
during each test flight. In addition, the laser tracker was checked after each approach by
tracking a static laser retro-reflector mounted at a survey point located approximately
underneath the 100 ft HAT position along the 3 degree approach path (See Figure 1).

In the laser truth reference data post-processing, laser range, azimuth and elevation data
were wild-pointed and smoothed with a zero phase-shift, low-pass digital filter. The
static laser check data were then used to identify laser range, azimuth and elevation biases
as a function of time. The laser truth reference data were corrected for refraction errors,
and finally converted to the rectangular Runway Coordinate System (RCS).



AIM POINT

LASER CALIBRATION "
CHECK POINT

Figure 1 Crows Landing Flight Facility

Figure 2 shows a laser truth reference position error of +0.061 m (1) laterally and +0.084
m (1lo) vertically at the static laser retro-reflector position (2420 m from the laser tracker)
for a five minute laser track of the static laser retro-reflector on the last day of the flight
test. This data is the result of the above mentioned post-processing steps and is
characteristic of static laser checks of this and other approach and landing flight tests

conducted at Crows Landing.
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FLIGHT TEST DESCRIPTION

The flight test consisted of standard 3 degree glide path straight-in approaches
terminating with autolandings to Runway 35 at the Crows Landing Flight Facility (See
Figure 3). Each approach was started at the Initial Approach Fix (IAF) located five
nautical miles out along the runway centerline with the test aircraft established on speed,
on course, on glide path, configured for autolanding with all data collection equipment
operational.

Laser tracking data were recorded from the time the test aircraft crossed the Final
Approach Fix (FAF), located three and a quarter nautical miles out along the runway
centerline, through autolanding and the subsequent touch and go or landing roll-out. At
the completion of the touch and go, the test aircraft was flown back to the IAF (via the
test pattern depicted in Figure 4), to set up for another approach. Ten percent of the
autolandings terminated with a full stop, followed immediately with a takeoff to set up
for another approach.

All of the approach and landings, from the FAF to touchdown, were accomplished with
the guidance coupled to the autopilot. Upon touchdown, the autopilot was disengaged,



and the pilot assumed control of the aircraft. All test flights were flown in day Visual
Meteorological Conditions (VMC).

GPS (STRAIGHT-IN) RWY 35 EX%EESR'{SE(;"I'RU;ELV CROWS LANDINGNALF (MR G

CROWS LANDING CALIFCR NA
EOR 37° 2536054
E:QGS.STLZEB;\.F;P CON . 121° 06.37146' VMC ONLY
CROWS LANDING TWR x 7.486 m Ellipsoid Height
[=3
125.05 328.1 8 132.6 ft MSL _
NASA 2 10.09655° True Heading

123.225 382.6

AIM POINT 37°24.21796"

121° 06.62656'

16.490 m Ellipsoid Height
162.1 ft MSL

354°—P

X FAF (3.25 NM) 37°21.01452'

121° 07.34107

334.780 m Ellipsoid Height
1206.3 ft MSL

37° 19.28969'
121° 07.72536'
X IAF(5NM)  508.527 m Ellipsoid Height
1776.4 ft MSL
FAF IAF
(3.25 NM) (5 NM)

P

CTOL

AIM POINT 3°GS

GPS (STRAIGHT-IN) RWY 35  sraen-121005W o monccunona

Figure 3 Crows Landing Flight Facility Runway 35 Approach

After the test aircraft initiated the touch and go or takeoff, the laser tracker was used to
track the static laser retro-reflector, located on the runway centerline approximately 1600
ft prior to the Runway 35 Threshold (See Figure 1), to perform the laser tracker
calibration check as discussed in the previous section. At the completion of the laser



track of the static laser retro-reflector, the laser tracker re-acquired the test aircraft on its
turn from base to final.
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Figure 4 Crows Landing Flight Facility Runway 35 Flight Test Pattern
FLIGHT TEST RESULTS

All of the 100 approaches and autolandings evaluated were accomplished at the Crows
Landing Flight Facility between 11 and 14 October 1994. Using the laser tracker as
ground truth reference, both total system error and navigation sensor error were measured
and evaluated for all of the approaches and autolandings. For the Stanford
University/United Airlines system to be considered successful, MOSs based on total
system error must achieve successful performance. MOSs based on navigation sensor
error were included to acquire additional information on system performance, but the
primary interest was in total system error. Refer to the FAA CAT III Level 2 Flight Test
Plan for a complete discussion of the individual MOSs as well as the data processing
procedures for each of the different MOSs.

Vertical Navigation Sensor Error

Evaluation of the vertical navigation sensor error, MOS 1, was based on passing the
difference between the laser tracker truth reference and the vertical navigation sensor
error (both referenced to the navigation reference point (NRP)) through the vertical PFE
and CMN ICAO Annex 10 filters for MLS evaluation. The vertical PFE and CMN filter
outputs were compared to the 95 percent thresholds from the 700 ft HAT position to the
50 ft HAT position. Estimation statistics were evaluated on the ensemble data from the
1000 ft HAT position through autolanding and the subsequent touch and go or landing
roll-out to further characterize the flight test results. Refer to Appendix B for all MOS 1
statistics and plots as required by the FAA CAT III Level 2 Flight Test Plan.

Of the 100 approaches and autolandings evaluated, 50 failed MOS 1 specifications,
resulting in the failure of MOS 1. All of the approaches that failed MOS 1 did so by
exceeding the vertical PFE filter limits prior to reaching approximately the 500 ft HAT
position. This position coincides with the position where the transition from the less
accurate code-based solution to the more accurate kinematic solution occurs. In addition,
these transitions created relatively large vertical position discontinuities in several of the



50 approaches that failed MOS 1, which in turn resulted in CMN filter spikes that
exceeded the vertical CMN filter limits.

Lateral Navigation Sensor Error

Evaluation of the lateral navigation sensor error, MOS 2, was based on passing the
difference between the laser tracker truth reference and the lateral navigation sensor error
(both referenced to the NRP) through the lateral PFE and CMN ICAO Annex 10 filters
for MLS evaluation. The lateral PFE and CMN filter outputs were compared to the 95
percent thresholds from the 200 ft HAT position through autolanding and the subsequent
touch and go or landing roll-out. Estimation statistics were evaluated on the ensemble
data from the 1000 ft HAT position through autolanding and the subsequent touch and go
or landing roll-out to further characterize the flight test results. Refer to Appendix B for
all MOS 2 statistics and plots as required by the FAA CAT III Level 2 Flight Test Plan.

All 100 of the approaches and autolandings passed MOS 2 specifications, resulting in the
success of MOS 2.

Vertical Total System Error

Evaluation of the vertical total system error, MOS 3, was based on the difference between
the test aircraft NRP vertical position, as determined by the laser tracker, and the vertical
position the NRP should have been at on the desired flight path. The total system vertical
error was evaluated relative to the inner RNP vertical tunnel limits from the 700 ft HAT
position to the 50 ft HAT position. Estimation statistics were evaluated on the ensemble
data from the 1000 ft HAT position through autolanding and the subsequent touch and go
or landing roll-out to further characterize the flight test results. Refer to Appendix A for
all MOS 3 statistics and plots as required by the FAA CAT III Level 2 Flight Test Plan.

Of the 100 approaches and autolandings evaluated, only two failed MOS 3 specifications,
resulting in the success of MOS 3. The two approaches that failed MOS 3 did so by
exceeding the lower inner RNP vertical tunnel limits prior to reaching approximately the
500 ft HAT position. Again, this position coincides with the position where the transition
from the less accurate code-based solution to the more accurate kinematic solution
occurs. The relatively large vertical position discontinuity at this transition point
combined with the slow autopilot response resulted in an over-shoot of the desired glide
path and subsequent penetration of the upper inner RNP vertical tunnel limits prior to
settling down on the desired glide path.

It is interesting to note that the two approaches that failed MOS 3 occurred on two
different days separated exactly by 23 hours and 56 minutes. In other words, it appears
that the test aircraft was in the same position in space, with the same satellite geometry
for both of the approaches. Both the Horizontal Dilution of Precision (HDOP) and
Vertical Dilution of Precision (VDOP) values, as well as the number of satellites, were
the same for both of the approaches. In addition, the error trajectory plots for each of the
two approaches were very similar.

Lateral Total System Error

Evaluation of the lateral total system error, MOS 4, was based on the difference between
the test aircraft NRP lateral position, as determined by the laser tracker, and the lateral
position the NRP should have been at on the desired flight path. The total system lateral
error was evaluated relative to the inner RNP lateral tunnel limits from the 200 ft HAT
position through autolanding and the subsequent touch and go or landing roll-out.



Estimation statistics were evaluated on the ensemble data from the 1000 ft HAT position
through autolanding and the subsequent touch and go or landing roll-out to further
characterize the flight test results. Refer to Appendix A for all MOS 4 statistics and plots
as required by the FAA CAT III Level 2 Flight Test Plan.

All 100 of the approaches and autolandings passed MOS 4 specifications, resulting in the
success of MOS 4.

Touchdown Dispersion

Evaluation of the touchdown dispersion, MOS 5, was based on longitudinal and lateral
total system error at the touchdown point. The total system longitudinal error was
evaluated relative to the 1500 ft long touchdown dispersion box while the total system
lateral error was evaluated relative to the inner RNP lateral tunnel limits. Estimation
statistics were evaluated on the ensemble data from touchdown through the subsequent
touch and go or landing roll-out to further characterize the flight test results. Refer to
Appendix A for all MOS 5 statistics and plots as required by the FAA CAT III Level 2
Flight Test Plan.

All 100 of the approaches and autolandings passed MOS 5 specifications, resulting in the
success of MOS 5. All of the touchdowns were accomplished with the outboard landing
gear position less than 145 ft away from the runway centerline.

Integrity Under Normal Operation

Evaluation of the integrity under normal operation, MOS 6, was based on determining the
number of missed alarms and false alarms along an approach as well as the time to alarm.
For the total system error evaluation, the total system error was compared to the outer
RNP tunnel boundary minus the approximate dimensions of a Boeing 747 aircraft. For
the navigation sensor error evaluation, the navigation sensor error was compared to ILS
CAT III monitor limits for position errors. The true alarm state was determined by the
ground truth reference provided by the laser tracker. Estimation statistics were not
evaluated due the fact that few or no alarms were expected.

All 100 of the approaches and autolandings passed MOS 6 specifications, using both the
navigation sensor error analysis as well as the total system error analysis, resulting in the
success of MOS 6. There were no integrity alarms during any of the 100 approaches and
autolandings evaluated. In addition, there were no vertical or lateral missed or false
alarms.

Integrity Under Artificial Alarm Limits

Evaluation of the integrity under artificial alarm limits, MOS 7, was not accomplished on
the Stanford University/United Airlines system.

SUMMARY OF RESULTS

Refer to Table 1 for a summary of all of the requirements compared to the actual
performance, as well as a Pass or Fail score for each of the MOSs evaluated.



Table 1 Summary of Performance vs. MOS

MOS # Description Performance | Req'd | Pass/Fail
1 Vertical Navigation Sensor Error: PFE and CMN 50 successful/100 ] 91/100 Fail
2 Lateral Navigation Sensor Error: PFE and CMN 100 successful/100 | 91/100 Pass
3 Vertical Total System Error 98 successful/100 | 91/100 Pass
4 Lateral Total System Error 100 successful/100] 91/100 Pass
5 Touchdown Dispersion:

Lateral and Longitudinal Touchdown Dispersion | 100 successful/100 [ 91/100 Pass
QOutboard Landing Gear < 145 ft From Centerline 0 <1 Pass
6 Integrity Under Normal Operation
Vertical:
Time-To-Alarm Always <2 Seconds Yes Yes Pass
Number of Missed Alarms 0 0 Pass
Lateral:
Time-To-Alarm Always <2 Seconds Yes Yes Pass
Number of Missed Alarms 0 0 Pass
Number of Vertical and Lateral False Alarms 0 <1 Pass
7 Integrity Under Artificial Alarm Limits
Vertical:
Time-To-Alarm Always <2 Seconds N/A Yes N/A
Number of Missed Alarms N/A 0 N/A
Number of Alarms Per Minute N/A ~1 N/A
Lateral:
Time-To-Alarm Always <2 Seconds N/A Yes N/A
Number of Missed Alarms N/A 0 N/A
Number of Alarms Per Minute N/A ~1 N/A
Number of Vertical and Lateral False Alarms N/A <1 N/A

Refer to Appendix A for the total system error, and to Appendix B for the navigation
sensor error estimation statistics as well as all ensemble plots specified in the FAA CAT
III Level 2 Flight Test Plan. Appendix C contains the individual approach and
autolanding data and corresponding plots for each of the 100 approaches and
autolandings.

CONCLUSIONS

The Stanford University/United Airlines system met the requirements for a successful
approach and autolanding, based on the total system error requirements, 98 out of 100
approaches and autolandings, thereby satisfying all of the total system error MOSs.
Based on navigation sensor error, 50 out of 100 approaches and autolandings failed MOS
I specifications, however, the remaining navigation sensor error MOS specifications were
satisfied.

All of the unsuccessful approaches were due to the relatively inaccurate code-based
solution. Once the transition to a kinematic solution occurred, the remainder of the



approach and subsequent autolanding was within the limits specified by all of the MOSs.
Had this transition occurred prior to the 850 ft HAT position, where the vertical analysis
began, all 100 approaches would have been successful, for both the total system error
evaluation as well as the navigation sensor error evaluation.
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VRT TOTAL SYSTEM ACCURACY PERFORMANCE FOR MOS 3
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Khkhkhkkhkhhhkhkhkhhkhkhhkhhhhhhkhkkrkhkkkhkkhkkhkkkhkkhkhkhkkhkhrkk

VRT TOTAL SYSTEM ACCURACY ESTIMATION STATISTICS

FERRKKIAKIAITRKRAKRKRARKR AR KRAKRAKR KRR RRRA R Ak Ak hkhhkhhkhkhhhkk

LOCATION |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)

1000FT HAT 16.633 14.884 17.974 122.987
900FT HAT 16.111 14.502 16.115 125.104
800FT HAT 16.003 14.507 14.423 129.567
T700FT HAT 15.870 14.406 15.837 128.437
600FT HAT 15.523 14.035 15.808 120.000
500FT HAT 13.465 12.171 14.556 90.149

400FT HAT 6.893 6.221 6.212 23.367
300FT HAT 8.962 8.030 9.866 36.790
200FT HAT 3.083 2.760 2.751 3.937
100FT HAT 2.405 2.224 2.214 3.199
50FT HAT 2.180 2.065 1.931 2.829

AEKKEKKEEEKA KRR A I AR KA R AR AKRAKAAAKRKRKRAKRARRRA KRR KR KKK

VERT TOT SYS ACC ESTIMATE ESTIMATICN STATISTICS

AEKAKEKEEEKERAKRK AR LKA ARAARKR AR RAKRA KRR KRR RRA R AR AR XKk

LOCATION |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL (m)
1000FT HAT 8.348  7.802 6.872 39.912
900FT HAT  5.421  5.162 3.790 17.746
800FT HAT  3.105  3.102 3.233 6.492
700FT HAT  3.074  2.944 2.843  5.791
600FT HAT  2.307  2.253 2.356  3.417
SOOFT HAT 13.734 12.319 15.081 87.660
400FT HAT  6.311  5.840 5.609 22.063
300FT HAT  8.686  7.814 9.674 36.199
200FT HAT  2.857  2.564 2.643  3.829
100FT HAT  2.257  2.187 2.140  3.213
S0FT HAT 2.114  2.052 1.918  2.830
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Khkhkkkkkhkhkkkhkhkkdhhkdkhhkhkhhkhkhkhhkhhkhdkhhhhhkkkrhhhkhhhkhk

VERT TOTAL SYSTEM ACCURACY ESTIMATICN MEAN (m)

kkkkkkkkkhkhkkhhhhkhkhhhhhhkhkrhhkhkkhkhhkhhhhhhhhkhhkhhkhk

LOCATION VFTE VSE VTSE VISEestimate

1000FT HAT 3.132 -2.476 3.132 0.657
900FT HAT 2.494 -2.201 2.49% 0.293
800FT HAT 2.146 -2.143 2.146 0.003
700FT HAT 2.073 -2.218 2.073 ~0.145
600FT HAT 2.187 -2.244 2.187 -0.056
500FT HAT 1.906 0.430 1.906 2.336
400FT HAT ~-1.008 0.415 -1.008 ~0.593
300FT HAT -1.578 0.217 -1.578 -1.361
200FT HAT -0.667 0.193 -0.667 ~-0.475
100FT HAT -0.227 0.152 -0.227 -0.075
50FT HAT -0.132 0.066 -0.132 -0.066

AR AKAA I AAA KA AR A A KA AA A A A AR A AR KRR A AR AR ARk h*x

VRT TOTAL SYSTEM ACCURACY ESTIMATION STD DEV(m)

Khkhhkhkhkhkhkhkrhkhkhkhhkhkhhkhkrhkhhkhhkhhhhhhkhhkhkhhkkrdkhhrhkhks

LOCATION VFTE VSE VISE VTSEestimate

1000FT HAT 6.750 6.686 6.750 3.846
900FT HAT 6.808 6.612 6.808 2.564
800FT HAT 6.929 6.557 6.929 1.551
700FT HAT 6.898 6.523 6.898 1.465
600FT HAT 6.668 6.453 6.668 1.125
500FT HAT 5.779 1.096 5.779 5.699
400FT HAT 2.942 0.199 2.942 2.859
300FT HAT 3.692 0.151 3.692 3.662
200FT HAT 1.208 0.116 1.208 1.191
100FT HAT 1.089 0.096 1.089 1.091
50FT HAT 1.024 0.085 1.024 1.024
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LAT TOTAL SYSTEM ACCURACY PERFORMANCE FOR MOS 4
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SUCCESSFUL APPROACHES: 100

VALID APPRQACHES:

100

S5555565555855
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dkkhkkkkdkkhhkhkhkkkhkhhkkkhkkhhhhkhhkkkkdkbhhhhorhkhkhhhd

LAT TOTAL SYSTEM ACCURACY ESTIMATICN STATISTICS

*hkhkhkhkhkhkhhhrkhkkkhhkhkkkkhkhdhhhrhrhhkrhhrkdhrohhkkts

LOCATION |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)

1000FT HAT 20.763 20.188 19.464 273.977
900FT HAT 18.558 17.716 17.846 209.361
800FT HAT 15.381 14.430 15.372 137.061
700FT HAT 12.173 11.299 11.302 82.979

600FT HAT 10.304 9.351 8.701 54.070
500FT HAT 7.339 6.746 7.620 29.091
400FT HAT 5.688 5.285 5.120 18.177
300FT HAT 6.347 5.878 6.095 22.389
200FT HAT 5.127 4.930 5.147 16.271
100FT HAT 4.481 4.350 4.098 12.714
50FT HAT 4.097 4.093 3.966 11.305
ATM POINT 3.683 3.637 3.301 8.920
AP+0.05NM 3.777 3.645 3.391 8.907
AP+0.10NM 3.844 3.669 3.602 8.982
AP+0.15NM 3.952 3.775 4.127 9.513
AP+0.20NM 4.175 3.985 4.308 10.596
AP+0.25NM 4.504 4.235 4,235 11.833
AP+0.3004 4.050 3.987 4.045 10.715
AP+0.35NM 4.044 3.756  3.725 9.177
AP+0. 40MM 3.821 3.449 3.562 7.191
AP+0.45MNM 3.468 3.106 3.138 5.479
AP+0.50NM 3.206 2.870 2.850 4.677
AP+0.55NM 2.129 1.964 1.272 25.358

khkkhkkkkhkhkhkhhkkhhkkhhkhhkhkhkhkhkhhhkkkkkhhkhhrkhrdhh

LAT TOT SYS ACC ESTIMATE ESTIMATION STATISTICS

AT AKRKIKAKAAR AR KKk hhkhkhkhhkhkrkkhhkrdhhhkhhkhhhhr

LOCATION |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)

1000FT HAT 19.424 19.222 18.046 249.190
900FT HAT 16.967 16.679 17.092 187.471
800FT HAT 13.742 13.164 14.876 115.819

700FT HAT 10.547 9.963 10.158 65.735
600FT HAT 8.339 7.612 7.686 36.472
500FT HAT 7.299 6.668 7.439 28.039
400FT HAT 5.580 5.187 5.111  17.527
300FT HAT 6.216 5.790 5.919 21.89%4
200FT HAT 5.141 4.892 4.973 15.933
100FT HAT 4.594 4.348 4.091 12.538
50FT HAT 4.227 4.057 3.892 11.009
AIM POINT 3.714 3.593  3.143 8.666
AP+0.05MM 3.603 3.580 3.441 8.644
AP+0.10MNM 3.667 3.629 3.610 8.884
AP+0.15NM 3.826 3.761 4.058 9.535
AP+0.20NM 4.069 3.984 4.280 10.688
AP+0.25NM 4.129 4.095 4.228 11.314
AP+0.30NM 4.140 3.988 4.092 10.658
AP+0.35NM 4.130 3.794 3.691 9.190
AP+0.40MNM 3.871 3.478 3.585 7.114
AP+0.45\M 3.525 3.154 3.208 5.477
AP+0.50NM 3.289 2.942 2.960 4.691
AP+0. 55NM 2.293 2.058 1.358 25.151

14

Tk khkhkhhkhkhrkRrkAkAhhkAkkhkhhkhhkkkrkkhkrh kAR hhkhrhkkrhrk

LAT TOTAL SYSTEM ACCURACY ESTIMATICN MEAN (m)

kkkkkkhkkhkkhkhkhkikkhkkhkkhkhhkhkhhkkhkkhkhhrhhhkhdhkkikk

LOCATION LFTE LSE LTSE LTSEestimate
1000FT HAT -0.613 0.819 -0.613 0.206
900FT HAT -0.944 0.645 -0.944 -0.298
800FT HAT -1.129 0.489 -1.129 -0.640
700FT HAT -1.083 0.406 -1.083 -0.677
600FT HAT -1.352 0.366 -1.352 -0.987
SOOFT HAT -0.773 -0.080 -0.773 -0.853
400FT HAT -0.497 0.014 -0.497 -0.483
300FT HAT -0.586 0.066 -0.586 ~-0.520
200FT HAT -0.217 ~0.065 -0.217 -0.282
100FT HAT -0.140 -0.143 -0.140 -0.284
50FT HAT -0.004 -0.184 -0.004 ~-0.188
ATM POINT 0.047 -0.177 0.047 ~0.130
AP+0.05NM 0.144 -0.167 0.144 -0.023
AP+0.100MM 0.195 -0.156 0.195 0.039
AP+0.15NM 0.197 -0.130 0.197 0.067
AP+0.20MM 0.212 ~0.123 0.212 0.089
AP+0.25NM 0.316 -0.282 0.316 0.034
AP+0.30NM -0.065 -0.101 -0.065 -0.166
AP+0.35NM -0.356 -0.083 -0.356 -0.439
AP+0.40NM -0.557 -0.067 -0.557 -0.624
AP+0.45NM -0.620 -0.058 -0.620 -0.678
AP+0.50MM -0.584 -0.079 -0.584 -0.663
AP+0.55NM -0.212 -0.172 -0.212 -0.384

kkhkhkhkhkhkhkhkkhhhhhkhkhhkhkkkhkkhkkhkhhkhhhhhhkhkhhkkhhhkkhk

LAT TOTAL, SYSTEM ACCURACY ESTIMATICN STD DEV(m)

hhkhkhkkhkhkkhhhkhkhhhkhkrkhkkkhhkhkhhhkhkhhkrkhkrkhhhkhkhkdhkk

LOCATION LFTE LSE LTSE LTSEestimate
1000FT HAT 10.075 2.308 10.075 9.609
900FT HAT 8.807 2.102 8.807 8.334
800FT HAT 7.126 2.075 7.126 6.551
700FT HAT 5.545 1.954 5.545 4.935
600FT HAT 4.476 1.910 4.476 3.676
S00FT HAT 3.283 0.317 3.283 3.223
400FT HAT 2.595 0.223 2.595 2.548
300FT HAT 2.880 0.152 2.880 2.848
200FT HAT 2.455 0.110 2.455 2.430
100FT HAT 2.170 0.111 2.170 2.155
50FT HAT 2.047 0.126 2.047 2.020
ATM POINT 1.818 0.143 1.818 1.792
AP+0.05NM 1.817 0.153 1.817 1.790
AP+0.10MM 1.824 0.146 1.824 1.814
AP+0.15NM 1.877 0.126 1.877 1.880
AP+0.20NM 1.981 0.149 1.981 1.990
AP+0.25NM 2.094 0.391 2.094 2.047
AP+0.30NM 1.992 0.328 1.992 1.987
AP+0.35NM 1.844 0.147 1.844 1.845
AP+0.40NM 1.632 0.107 1.632 1.624
AP+0.45NM  1.424 0.092 1.424 1.423
AP+0.50MM 1.311 0.059 1.311 1.313
AP+0.55NM 0.959 0.107 0.959 0.955



kR ARAAIAARAI KA KK A KA AR ARRAR KA kAR dhrhhhhdhhkhkrhk

* TOUCHDOWN DISPERSICN PERFCRMANCE FOR MOS 5 *

*hkkrkhkhhkhkhkhkhkAkhkhkhhkhkhkhkhhkhkkrkrkhkhbhkdhkhrkhhkkhhkhx

SUCCESSFUL: TOUCHDOWNS: 100
VALID TOUCHDOWNS : 100

MATN LANDING GEAR IESS THAN 145 FT FROM CL
TOUCHDOWN AT LEAST 200 FT PAST THRESHOLD

$5558555555558
$ PASS MOS 5 §

$5555555555%855

IhkA KA hhk kK hkhhkhhhkhhkkkhhhhhhkxdhhhhhhhkhhhhrhkhhkrk

* ROLL-OUT CONTROL LTSE ESTIMATION STATISTICS *

dhkhkhkhkhkhkhkhkkkhkhkkkhhkhkhhhhkhkkkhkrhkihkhhhhhkdkxohhkihrk

LOCATION  |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)

TOUCHDOWN 4.434 4.010 3.652 9.797
TD+0 . 05NM 4.422 3.991  4.203 9.623
TD+0 . 10NM 4.59%4 4.143 4.512 10.318
TD+0. 15NM 4.696 4.279 4.451 11.468
TD+0.20NM 4.501 4.288 4.291 12.254
TD+0 . 25NM 3.915 3.781 3.888 9.590
TD+0 . 30NM 3.750 3.461 3.814 7.719
TD+0 . 35MNM 3.251 2.954 3.162 5.434
TD+0 . 40MNM 2.771 2.546 2.421 4.255
TD+0.45MNM 2.277 2.156 2.273 3.605
TD+0 . 50MNM 1.716 1.608 1.142 17.365
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Kkhhkhhkhkdhkhhhkhkhhrkhhhrhhkhkhhkrkrrhrkkhhhkrkkrkhhxhx

* LAT AND VRT INTEGRITY PERFORMANCE FOR MOS 6 *

e vk e ok e e ook e ok ok e e ke ok ok o ek S ok e ek e ok ke e ok ok ke ok ke e ke ek ok ke ok ok ek ok

VERTICAL TIME TO ALARM 2 SECONDS OR LESS
NUMBER OF MISSED VERTICAL ALARMS: 0
NUMBER OF FALSE VERTICAL ALARMS: O

LATERAL TIME TO ALARM 2 SECCNDS OR LESS
NUMBER OF MLSSED LATERAL ALARMS: 0
NUMBER OF FALSE LATERAL AIARMS: O

$8555555555585

$ PASS MOS 6 $
$585555555558%
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LATERAL AND VERTICAL TOTAL SYSTEM DIFF FOR ALL VALID APPROACHES
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NRP Yrcs Tot Sys Diff Est (m)

NRP -Zrcs Tot Sys Diff Est (m)

LAT AND VERT TOTAL SYSTEM DIFF ESTIMATE FOR ALL VALID APPROACHES
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LAT AND VERT TOT SYS DIFF EST DEVIATION FOR ALL VALID APPROACHES

=y
o

(6)}

|
(4)]

1 i

NRP Yrcs Tot Sys Diff Est Dev (m)
|
o o

|
D
(@
o
o

]
-5000 —4000 -3000

-2000 -1000 0 1000

30 ! ! !

N
o

—
o o

N
=)

NRP Zrcs Tot Sys Diff Est Dev (m)

_20 | |
-6000 - -5000 -4000 -3000
NRP Xrcs Position (m)

19

| 1
-2000 -1000 0 1000



H
o

N
o

NRP -Zrcs Tot Sys Diff (m)
o

VDOP

- | | |
-6000 -5000 -4000 -3000 -2000 -1000 0 1000

VERT TOTAL SYS DIFF AND VDOP FOR ALL APPROACHES FAILING MOS 3

2 1 I { |
-6000 -5000 -4000 -3000 -2000 -1000
NRP Xrcs Position (m)

1000

20



ENSEMBLE LTSE MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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ENSEMBLE LTSE ESTIMATE MEAN AND STD DEVIATION FOR ALL VALID APPROACHES
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, ENSEMBLE LTSE STATISTICS FOR ALL VALID APPROACHES
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ENSEMBLE VTSE MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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NSEMBLE VTSE ESTIMATE MEAN AND STD DEVIATION FOR ALL VALID APPROACHES
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ENSEMBLE VTSE ESTIMATE STATISTICS FOR ALL VALID APPROACHES
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ENSEMBLE MEAN HDOP AND VDOP FOR ALL VALID AND SUCCESSFUL APPROACHES
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NSEMBLE ROLLOUT CONTROL LTSE MEAN AND STD DEV FOR ALL VALID APPROACHES
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‘E ENSEMBLE ROLLOUT CONTROL LTSE STATISTICS FOR ALL VALID APPROACHES
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APPENDIX B

NAVIGATION SENSOR ERROR RESULTS
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hhkkhkkkhkhkhhkkhkhkdkhkhkkkdohkkhkkhhdhhkkkkhkhkkhhkhhkhkhhkhhkkk

* YERTICAL PFE AND CMN PERFORMANCE FOR MOS 1 *

dhkkkkkdhhkkhkkhkdkhhdhkkrkhhkhhhhhkrkkrrkhhrhkhkhhhhrxx

SUCCESSFUL APPROACHES: 50

VALID APPROACHES:

100

kkkhkkkkkhhhkkk

* FATLMOS 1 *

ek ok ok kokokokkokk ek

Kdkhkhkkhk Rk KK AR AT AR Rk hhhkkkkkhhhhkrkkhhhkrkhhhdd

UNFILTERED VERTICAL ERRCR ESTIMATICN STATISTICS

dkkhk kA kkkAhk kA krrkhkhkhhhkkhkhdhhkdhkrhhhhkhkhhkhhrk

LOCATION |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)

1000FT HAT 15.848 14.259 14.462 120.655
900FT HAT 15.426 13.938 14.226 118.007
800FT HAT 15.256 13.796 13.678 116.025
700FT HAT 15.263 13.779 14.528 114.831
600FT HAT 15.149 13.663 14.974 112.372

500FT HAT 2.623 2.355 1.069 3.245
400FT HAT 0.813 0.921 0.752 0.107
300FT HAT 0.519 0.529  0.446 0.061
200FT HAT 0.424 0.449 0.403 0.036
100FT HAT 0.343 0.360 0.301 0.025
50FT HAT 0.237 0.216 0.220 0.020
ATM POINT 0.237 0.215 0.196 0.020
AP+0.05NM 0.249 0.229 0.233 0.021
AP+0.10NM 0.243 0.230 0.206 0.018
AP+0.15MM 0.305 0.273  0.288 0.039
AP+0.20NM 0.239 0.214 0.238 0.025
AP+0.25MM 0.371 0.336 0.363 0.069
AP+0.30NM 0.290 0.266 0.236 0.028
AP+0.35NM 0.312 0.314 0.255 0.023
AP+0.40MM 0.320 0.296 0.250 0.033
AP+0.45NM 0.302 0.271 0.246 0.044
AP+0.50MM 0.255 0.252 0.232 0.043
AP+0.55MM 0.143 0.177 0.101 0.024

hhkkAkkFhhk Ak hkhhkhhhkhhhkrkhAhkdhkrrkhhrhrhhrhrikhk

VERT PATH FOLLOWING ERROR ESTIMATICN STATISTICS

dhkdkhkkkhkhhkhhkhhhkhhkhkhkhkhhhrkkrkkkhkhhhhhhkhhkrhkhrkhh

LOCATION |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)

1000FT HAT 15.591 14.030 14.349 116.886
900FT HAT 15.366 13.875 14.235 116.602
800FT HAT 15.248 13.776 13.788 115.221
700FT HAT 15.226 13.749 14.371 114.482
600FT HAT 15.161 13.674 14.839 112.538

500FT HAT 3.234 3.096 3.338 6.403
400FT HAT 0.756 0.886 0.734 0.082
300FT HAT 0.494 0.549 0.424 0.042
200FT HAT 0.406 0.444 0.387 0.030
100FT HAT 0.329 0.347 0.287 0.022
50FT HAT 0.251 0.241 0.249 0.018
ATM POINT 0.214 0.197 0.184 0.015
AP+0.05NM 0.216 0.200 0.200 0.015
AP+0.10MM 0.214 0.205 0.192 0.013
AP+0.15NM 0.258 0.242 0.239 0.021
AP+0.20NM 0.243 0.219 0.216 0.023
AP+0.25NM 0.241 0.216 0.228 0.027
AP+0.30MM 0.218 0.195 0.184 0.021
AP+0.35MM 0.291 0.284 0.234 0.023
AP+0.40NM 0.303 0.294 0.249 0.025
AP+0.45NM 0.291 0.262 0.240 0.033
AP+0.50NM 0.271 0.248 0.228 0.039
AP+0.55NM 0.243 0.217 0.168 0.256

35

FhkrhkAhkrAKkhAkAIAIARRAKR KRR KA d kA hRkkk Ak khkhkdhdhkhhks

VERT CONTROL MOTICN NOISE ESTIMATION STATISTICS

dhkkkhkhkhhhkhhhdkhhhhkhkhdhhhkkkkkkkhhkhhhkhrkhhhhh

LOCATION  |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)
1000FT HAT 0.682 0.674 0.581 0.306
900FT HAT  0.684 0.653 0.538 0.285
SOOFT HAT  0.582 0.563 0.576 0.213
700FT HAT  0.460 0.444 0.442 0.132
600FT HAT  0.429 0.427 0.405 0.123
S00FT HAT  4.796 4.327 5.722 11.293
400FT HAT  0.264 0.263 0.277 0.047
300FT HAT  0.208 0.187 0.184 0.018
200FT HAT  0.103 0.097 0.100 0.006
100FT HAT  0.091 0.090 0.086 0.005
SOFT HAT 0.132 0.121 0.110 0.006
ATM POINT  0.118 0.106 0.097 0.006
AP+0.05MM  0.134 0.120 0.093 0.009
AP+0.10NM  0.135 0.123  0.125 0.010
AP+0.15MM  0.164 0.156 0.143 0.016
AP+0.20MM  0.140 0.126 0.115 0.010
AP+0.25MM  0.220 0.218 0.206 0.032
AP+0.30MM  0.230 0.221 0.221 0.015
AP+0.35MM  0.157 0.156 0.129 0.006
AP+0.40NM  0.123 0.115 0.111 0.009
AP+0.45NM  0.167 0.150 0.163 0.013
AP+0.50MM  0.173 0.158 0.150 0.011
AP+0.55MM  0.247 0.245 0.160 0.156



*hkkkhkhkkkkhkhkhkhkkhkkhhkhhhhhhhkhhkhrhrhhbhhhhhhhhkhkkrk

* LATERAL PFE AND CMN PERFORMANCE FOR MOS 2 *

KAKKRKRAKKKRAAkA A Ak hhkdhkhkkhhkhkhkhkkhhkhkkhhhkhhhhhhkihkkhk

SUCCESSFUL APPROACHES: 100

VALID APPROACHES: 100

5555555555555

$ PASS MOS 2 §

$5555555555558
ke ek g e do ok ek ok ek ok ek ke dkeok kok ek ok ke ke ek ke okkok ke ok ok ke ok ok ke dek kodeok khkkkkhkhkhkhkhkkhhkkhhkkhkhkhkhkkrkhhkhhkhkkhkhkhkhkhhkkhkhkhkhkhhhk
UNFILTERED LATERAL ERROR ESTIMATION STATISTICS LAT CONTROL MOTION NOISE ESTIMATICN STATISTICS
AAKKAKRAKRARKAKRKR A AR KR AR Rk kA hhhrkhkhkhkdkhhkhkxhkhkkhhhkk KEKKKKKAKRAKAKARAAIARAAkAkhkhkhkhAkAdhhhkhkhhkhhkhhkhkhhkhhkkhk
LOCATICN  |u|+2SIG{m) 2RMS(m) 95P(m) 2SIGUCL(m) LOCATION  |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)
1000FT HAT 5.435  4.898 4.715 14.377 1000FT HAT 0.478  0.455 0.446  0.138
900FT HAT  4.849  4.397 4.152 11.921 900FT HAT  0.460  0.414 0.404  0.103
800FT HAT  4.638  4.263 3.985 11.617 800FT HAT  0.449  0.402 0.366  0.092
700FT HAT  4.315  3.992 3.793 10.307 700FT HAT  0.376  0.340 0.327  0.071
600FT HAT  4.185  3.889 3.625  9.842 600FT HAT  0.290  0.289 0.303  0.056
S00FT HAT  0.714  0.654 0.782  0.272 SOOFT HAT  1.863  1.728 2.064  1.939
400FT HAT  0.460  0.447 0.433  0.134 400FT HAT  0.334  0.313 0.303  0.064
300FT HAT  0.371  0.332 0.325  0.063 300FT HAT  0.220  0.204 0.196  0.027
200FT HAT  0.286  0.256 0.258  0.033 200FT HAT  0.193 0.174 0.152  0.014
100FT HAT  0.365  0.362 0.310  0.033 100FT HAT  0.142  0.127 0.135  0.009
50FT HAT 0.437  0.447 0.371  0.043 S0FT HAT 0.186  0.170 0.164  0.018
ATM POINT  0.463  0.455 0.461  0.055 ATM POINT  0.206  0.194 0.185  0.025
AP+0.05MM  0.473  0.453 0.518  0.063 AP+0.05MM  0.224  0.211 0.227  0.029
AP+0.10MM  0.448  0.428 0.432  0.058 AP+0.10NM  0.222 0.205 0.245  0.027
AP+0.15MM  0.382  0.362 0.411  0.043 AP+0.15MM  0.203 0.183 0.194  0.020
AP+0.20NM  0.422 0.387 0.437  0.060 AP+0.20NM  0.191  0.173 0.177  0.018
AP+0.25MM  1.064  0.964 1.070  0.413 AP+0.25NM  0.736  0.660 0.846  0.250
AP+0.30NM  0.757  0.686 0.241  0.290 AP+0.30MM  0.481  0.436 0.358  0.117
AP+0.35MM  0.378  0.338 0.293  0.058 AP+0.35NM  0.264  0.236 0.237  0.030
AP+0.40NM  0.282  0.253 0.150  0.031 AP+0.40NM  0.338  0.306 0.193  0.057
AP+0.45NM  0.243 0.218 0.130  0.023 AP+0.45NM  0.226  0.203 0.124  0.024
AP+0.50NM  0.196  0.197 0.165  0.009 AP+0.50MM  0.174  0.169 0.083  0.019
AP+0.55MM  0.386  0.405 0.302  0.316 AP+0.55NM  0.249  0.223 0.171  0.282

KkhkkkkhkhkhkhkhkhkhkdkhkhhkkhkhkkhhkhkAkkkkkhkkhhhrhkkkhhkhkhik

LAT PATH FOLLOWING ERROR ESTIMATICN STATISTICS

dhkkkkkhkkkkkhkkhkhkhkhhkhkkkhkkkhhhkhhkhhrhhrhhdhhhhhkhhk

LOCATION |u|+2SIG(m) 2RMS(m) 95P(m) 2SIGUCL(m)

1000FT HAT 3.419 3.085 3.042 5.739
900FT HAT 4.953 4.476 4.151 12.187
800FT HAT 4.668 4.259 3.947 11.402
700FT HAT 4.388 4.039 3,797 10.461
600FT HAT 4.195 3.903 3.724 9.934
500FT HAT 1.729 1.675 1.909 1.885
400FT HAT 0.330 0.315 0.302 0.066
300FT HAT 0.297 0.266 0.239 0.040
200FT HAT 0.214 0.196 0.193 0.025
100FT HAT 0.301 0.304 0.263 0.021
50FT HAT 0.370 0.395 0.348 0.027
ATM POINT 0.464 0.479 0.454 0.047
AP+0.05NM 0.441 0.454  0.407 0.043
AP+0.10MM 0.428 0.435 0.437 0.042
AP+0.15MM 0.400 0.401 0.405 0.038
AP+0.20MM 0.377 0.371 0.411 0.037
AP+0.25NM 0.423 0.397 0.507 0.054
AP+0.30MM 0.613 0.561 0.566 0.129
AP+0.35MM 0.620 0.556  0.340 0.154
AP+0.40NM 0.461 0.414 0.254 0.084
AP+0.45NM 0.317 0.288 0.217 0.036
AP+0.50MM 0.245 0.226 0.145 0.020
AP+0.55NM 0.132 0.208 0.114 0.006
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Khkkkhkhkhhkhkkhdkkkhkrkhkkhhkhhkhhkthhhhhhhhhhhkdhhhkhdhhk

*LAT AND VERT INTHGRITY PERFORMANCE FCOR MOS 6 *

KEKEKAKKKAKAARKAAARAAKR AR R AR A AR R AR AR AT R R kh Ak kkkk

VERTICAL TIME TO ALARM 2 SECONDS OR LESS
NUMBER OF MISSED VERTICAL ALARMS: 0O
NUMBER OF FALSE VERTICAL ALARMS: O

LATERAL TIME TO ALARM 2 SECONDS OR LESS
NUMBER OF MISSED LATERAL ALARMS: 0
NUMBER OF FALSE LATERAL ALARMS: O

$5555595558565

$ PASS MOS 6 $
$9955855555588
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LATERAL AND VERTICAL UNFILTERED ERROR FOR ALL VALID APPROACHES
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LATERAL AND VERTICAL PFE FILTER OUTPUT FOR ALL VALID APPROACHES
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Lateral CMN Filter Output (m)

Vertical CMN Filter Output (m)

LATERAL AND VERTICAL CMN FILTER OUTPUT FOR ALL VALID APPROACHES
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VERT DIFF, PFE & CMN FILTER OUTPUT AND VDOP FOR ALL APPROACHES FAILING MOS 1
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ENSEMBLE ULE MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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ENSEMBLE LPFE MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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ENSEMBLE LCMN MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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‘EENSEMBLE UNFILTERED LATERAL ERROR STATISTICS FOR ALL VALID APPROACHE!

~15 ! ! ! ! ! !

—
o
[

/
I
1

() 2RMS (.) 95 PERCENTILE (--) 2SIGUCL (-
(6]
I

T — ; ’—*"f'{\\&

0 I I |
—-6000 ~5000 -4000 -3000 -2000 -1000 0 1000
NRP Xrcs Position (m)

Ensemble |ul+2SIG

45



'éENSEMBLE LAT PATH FOLLOWING ERROR STATISTICS FOR ALL VALID APPROACHE:!
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‘EENSEMBLE LAT CONTROL MOTION NOISE STATISTICS FOR ALL VALID APPROACHES
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ENSEMBLE UVE MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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ENSEMBLE VPFE MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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ENSEMBLE VCMN MEAN AND STANDARD DEVIATION FOR ALL VALID APPROACHES
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ENSEMBLE UNFILTERED VERTICAL ERROR STATISTICS FOR ALL VALID APPROACHE¢
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__ENSEMBLE VERT PATH FOLLOWING ERROR STATISTICS FOR ALL VALID APPROACHE:!
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_ENSEMBLE VERT CONTROL MOTION NOISE STATISTICS FOR ALL VALID APPROACHES
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ENSEMBLE MEAN HDOP AND VDOP FOR ALL VALID AND SUCCESSFUL APPROACHES
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APPENDIX C

INDIVIDUAL APPROACH AND AUTOLANDING RESULTS
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INTENTIONALLY
LEFT
BLANK
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APPROACH #: SU428408
START TIME: 236360.999
SIOP TIME: 236466.999

MINIMUM HDOP: 2.3
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMOM VDOP: 4.0
MAXTMUM VDOP: 4.1
AVERAGE VDOP: 4.1

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

FhKAAAKKKRKRIRAK A KkThkhkhhhkhkhkhhkrhkkhhhkhkhkhrhhkhkhhhkihkkhr

*  METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY *

hokkkkkkhkhkhkhhhhhhhkkhhhhkhArhkhhkrrhhrkhhAkhhkh bk A kR khKk

hokkkkkkhkhkkhkhkhhkhhhkhkhkhhhkhkhhkkkhhkhkhhkhhhhdkhhrkhkrkk

* VALID APFROACH *

Khhkhkhkhkkhkhkkkkkkkkhkkhkkkkhhkdhkhhkrhhhhhhrhkhhkhhhkhdhdhhks
KRAKKKEKAA IR KAAKAAARAR A AR AR A RKRANKA A AR AR AN Ak Ak kkhhdhhh

* SUCCESSFUL APPROACH *

ThKAKIAIRKAK AR ARk hhhkkkhkkhkhhkhkkkkhkkhhkhhkrhrhkhhhhkkdk

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.225
NRP Yrcs MEAN DIFFERENCE (m): -0.106
NRP Zrcs MEAN DIFFERENCE (m): 0.160

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.271
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.376

NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.249
NRP Xrcs 2-RMS DIFFERENCE (m): 0.524
NRP Yrcs 2-RMS DIFFERENCE (m): 0.432
NRP Zrcs 2-RMS DIFFERENCE (m): 0.406

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

ILGRP Xrcs POSITION (m): 128,944
LGRP Yrcs POSITION (m): 2.949
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APFROACH #: SU428408
START TIME: 236360.999
SIOP TIME: 236466.999

MINIMUM HDOP: 2.3
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 4.0
MAXIMUM VDOP: 4.1
AVERAGE VDOP: 4.1

MINIM(M NUMBER OF SVs: 4
MAXTM(M NUMBER COF SVs: 4
AVERAGE NUMBER CF SVs: 4

Kk IAkRI Ik KAI Ak I AT ERA KK AR A XK AR KAk A Rk ARk khkkhhkdhhdh

* METHOD OF EVALUATION: SENSCR ACCURACY *

hkkkkkhkhdhhkhhkhhkhkhkhkhkhkkhkkkhkhhkhkkhkkhkkhhkhkhhdhhhkhhkkk

dhkhkhkhkhkhkhkhkhhkhkkkhkhkhhhhdohhhrhkhkAkhkAAA kb khddhkhrkrhhhd

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS *

hhkkkkkhhkhkrhkhhkhkhhkhkhkhhkkhkhhkkhkkhhkkhkhkkdkkhhhhkhhkhkhk
khkhkhhkhkkkhkkhkkhhkhkkhkhhkhkhhhhhkhhkkhkkhkhkdhkhkdhkhhkhhkhk

* VALID APPROACH *

dhkkkhkhhhkhhkhkhkhkdkkrkhhrhkhhrhkhAxkA bk Ak hkrhkhhhhkhhhhkik

TIME HISTORY ANALYSIS FRCM 200 ft HAT —-> ROLL-~CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.225
NRP Yrcs MEAN DIFFERENCE (m): -0.106
NRP Zrcs MEAN DIFFERENCE (m): 0.160

NRP Xrcs 2-SIQMA DIFFERENCE (m): 0.271
NRP Yrcs 2-SIQA DIFFERENCE (m): 0.376
NRP Zrcs 2-SIQMA DIFFERENCE (m): 0.249

NRP Xrcs 2-RMS DIFFERENCE (m): 0.524
NRP Yrcs 2-RMS DIFFERENCE (m): 0.432
NRP Zrcs 2-RMS DIFFERENCE (m): 0.406

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 128.944
LGRP Yrcs POSITICN (m): 2.949

"rieCEDING-RAGE BLANK NQT. FILMED



NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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Lateral PFE Filter Qutput (m)

Vertical PFE Filter Output (m)

PATH FOLLOWING ERROR
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Lateral CMN Filter Output (m)
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NRP Yrcs Diff (m) NRP Xrcs Diff (m)

NRP Zrcs Diff (m)

NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428410
START TIME: 237055.749
STOP TIME: 237163.249

MINIMUM HDOP: 2.2
MAXTMUM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMUM VDOP: 3.6
MAXIMOM VDOP: 3.6
AVERAGE VDOP: 3.6

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Ik khkIA IR IR kI hkhkhkhkkhdhkhkhkkkkhhkhkhkhkkkkhdhkhkdhkdhk

* METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY *

dhkhkhkhkhkkhkkkhkdhhhhhhhkhkhkhkkhkkhkkhkhkhkhkkhkhhkhrhkrhkhhkhhhhhkd

KRk AKKEAKhA KA Ak hhkkhhkhhkhhkhhkhkhhhhhkrkhkhkdhhhhkdhrk

* VALID APPROACH *

khkhkkkAkkhkhkrkhkkdkhhkhhkhkkkrkkhhhkhkkhhkhrhkhkkhhkhhhhhikx
Ahkhkhkkkhkhkkkkkhkkhkhkhkhhkhhkhhhkhkhkkkhkhkhkhhkhkdhhhkhhhhhhkk

* SUCCESSFUL APPROACH *

dhhkkkkhkhhkkhkkdhkhhkhkhhkhhkkkdhkhhhhkkhkkkhkhkhkhkkhhhhkhhkk

TIME HISTORY ANALYSIS FROM 200 £t HAT -> ROLL-OUT

APPROACH #: SU428410
START TIME: 237055.749
STOP TIME: 237163.249

MINTMUM HDOP: 2.2
MAXTMUM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMUM VDOP: 3.6
MAXTMUM VDOP: 3.6
AVERAGE VDOP: 3.6

MINIM® NUMBER OF SVs: 4
MAXIMBM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

HRARAKR KA K AR Kk Ak dhkddhhddkhhdhkhkhdhhhhddhhdkdkdhkikk

* METHOD OF EVALUATICN: SENSOR ACCURACY *

hhkkkhkkhkhkkhhkkhkhkkhhkkhkhkkkkhkhkhhhkhhkhkhhkhkhhkhkhkhhhkhkhk

khkhkhhkkhhkhkhkhkhkhkkkhkkhhkkhkhkkrhhkdhkkhhkrdhkhhhhkhhhrhkdikdk

* VALID APPROACH *

KEAKRAKIKAKRKAIAAKA R A kA hhkAhhAhhkkkkhkkdhhkrhkrrhkkkkkkkhk
dkkkkhhkhkhhhkkhkhkhhhhhkhkhrkkrkkkhhhhhhhrhhkkdkhhk

* SUCCESSFUL APPROACH *

dhkkhkkhkhkhkhkhkhhkhkhhkkhkkhkkkhkhhhhhhrrhkhhhhkkkrhhhhhkhd

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.499
NRP Yrcs MEAN DIFFERENCE (m): -0.052

NRP Zrcs MEAN DIFFERENCE (m): 0.130
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.292
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.221
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.237
NRP Xrcs 2-RMS DIFFERENCE (m): 1.040
NRP Yrcs 2-RMS DIFFERENCE (m): 0.244

NRP Zrcs 2-RMS DIFFERENCE (m): 0.351

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.499
NRP Yrcs MEAN DIFFERENCE (m): -0.052
NRP Zrcs MEAN DIFFERENCE (m): 0.130
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.292
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.221
NRP Zrcs 2~-SIQMA DIFFERENCE (m): 0.237
NRP Xrcs 2-RMS DIFFERENCE (m): 1.040
NRP Yrcs 2-RMS DIFFERENCE (m): 0.244
NRP Zrcs 2-RMS DIFFERENCE (m): 0.351

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITICN (m): 101.453
LGRP Yrcs POSITION (m): -0.294
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ILGRP Xrcs POSITICN (m): 101.453
LGRP Yrcs POSITION (m): ~0.294



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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PATH FOLLOWING ERROR

SU42841
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES

g 5 T T T T T !
= SuU42841 0 ; 5
s 0
D O T T T T T T T T T T T T T T /\"""“""_'
o : : :
> : :
o : :
oc I ] I} l | |
Z -
-6000 -5000 -4000 -3000 -2000 -1000 0 1000
E 5 T 1 ! 1 ] ]
&D:
§ g
>
& . . . . -
% -5 ] L ! L I i
-6000 -5000 -4000 -3000 -2000 -1000 0 1000
10 T T T T T I
o ; ; ; ; ; ;
-6000 -5000 -4000 -3000 -2000 -1000 0 1000

NRP Zrcs Diff (m)

NRP Xrcs Position (m)

64



APPROACH #: SU428412
START TIME: 237524.749
STOP TIME: 237633.74%

MINIMUM HDOP: 2.2
MAXTMUM HDOP: 2.2
AVERAGE HDOP: 2.2
MINIMIM VDOP: 3.4
MAXTMUM VDOP: 3.4
AVERAGE VDOP: 3.4

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KAk hkhhkRk*khkhkkhhhhhhhhhhhkhhkrkrkhhkhkhhkrrkkhkhhkhhhhk

* METHOD OF EVAIUATICN: TOTAL SYSTEM ACCURACY *

KEkKKKKKEAKAKAA KA AKX AAR KAk hkhhkkhkkhhkhkhdhhhhhkihhrk

Fhkkhkhkhkkrhkhkhkhkhhkhhkhkkhkkrkrhkkhhrrrkhkrhkhhhrhhhrhkhkrhdhi

* VALID APPROACH *

khkkkkkhkhhhhkhkhhkhhhkrkhhkkhkkrrkkhhkrkkhkhdhkhrhrhrhhhkhhhkkhx
hkkhkhkhkkkhkhkhkhhkhkAkkkhkdrhkhhhhrhkhxkhkrkhhkhhhrhhkhhbxhrhdk

* SUCCESSFUL APPROACH *

dhkkkhhkdrhkhkhkhhkhkhkkhkhkdhkkkkkhkhkhkhkhhkhhkhhkhkhkhkhhhkhhhkhhhkhkik

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428412
START TIME: 237524.749
STOP TIME: 237633.749

MINIMUM HDOP: 2.2
MAXTMIM HDOP: 2.2
AVERAGE HDOP: 2.2
MINIMUM VEOP: 3.4
MAXIMUM VDOP: 3.4
AVERAGE VDOP: 3.4

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

khkkhkkhkhkkhhkkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkkdhkrhrhkhhrdhhhhhhhhhkt

* METHOD OF EVALUATICN: SENSOR ACCURACY *

khkhkkhkhkhkhkhkhkhkhkhkhk Ak hkXAkKRKKAKAkKkhkdk*khkhkkhkhkhkhkhkhkdhkkhhkkik

kkkkhkhkhkhkhkhhkhkhkhkhkhkhkkxhkkhkkkhhkhkhkhkhkhhkhkhkkhkhkkhkhkhkhkhkdhhkhkhk

* VALID APFROACH *

kkhkkhhkhkhkhhhhkhkhkhkhkkkkhkkhkkhkhhhkkhkhrkhhhkhhkhkhhkrbhkkhhkhk
%k K K ek gk ok ok ok e ok ok ok ke ek ke e ok ok ok ok ok ke ok ke ke ok ok ok e ke ok ke ok ok ke ok ke e ke ke ok

* SUCCESSFUL APFROACH *

hhkkhkhhkhkhkkkhkrkrkkhhkhhhhhrkhkhhkhhhkhhhhkhhrrhhkhkhhkrhkrhhkkdkx

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.433
NRP Yrcs MEAN DIFFERENCE (m): ~0.098
NRP Zrcs MEAN DIFFERENCE (m): 0.059

NRP Xrcs 2-SIGA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m):

0.173
0.259
0.241

0.884
0.325
0.268

NRP Xrcs 2-RMS DIFFERENCE (m):
NRP Yrcs 2-RMS DIFFERENCE (m):
NRP Zrcs 2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.433
NRP Yrcs MEAN DIFFERENCE (m): -0.098
NRP Zrcs MEAN DIFFERENCE (m): 0.059

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGYA DIFFEREXCE (m): 0.173
2-SIGMA DIFFERENCE (m): 0.259
2-SIGMA DIFFEREXNCE (m): 0.241

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFEREXCE (m) :
2~RMS DIFFEREXCE (m) :
2-RMS DIFFERENCE (m) :

0.884
0.325
0.268

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 111.325
LGRP Yrcs POSITION (m): 2.476
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LGRP Xrcs POSITIN ({m): 111.325
IGRP Yrcs POSITION (m): 2.476



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF

;—_‘/ 100+ '8‘415'2 ............................ ’E‘ 100
> : -
s =
— : : : =
:/_Q 50t e TN CRLERRERERE SRR 9) 50

: ; : >
& ee
0 2
E 8
g BO b T Z_‘: SBO b T
>-

o

&_100 ........... P et Z-100 f_—" e e
Z -6000 -4000 -2000 0 -6000 -4000 -2000 0

40 T

w

o

o
N
o

N
o
o

NRP -Zrcs (m) GPS (.),Truth (-)

0
100
O . _40 : i N
-6000  -4000  -2000 0 -6000 -4000  -2000 0
NRP Xrcs Position (m) NRP Xrcs Position (m)

66



PATH FOLLOWING ERROR
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Lateral CMN Filter Output (m)

Vertical CMN Filter Output (m)

CONTROL MOTION NOISE
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NRP Xrcs Position (m)



(m)

NRP Xrcs Diff

(m)

NRP Yrcs Diff

NRP Zrcs Diff (m)

NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428414
START TIME: 237954.749
STOP TIME: 238064.249

MINIMUM HDOP: 2.3
MAXTMEM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMUM VDOP: 4.4
MAXTMUM VDOP: 4.5
AVERAGE VDOP: 4.5

MINIMIM NOMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkkhkhkhkhkhkkhhkhkhkhkhkhkhkhhkhhhhdhhkhhrhhkkhkkhkhhkhhhhhhrihkd

* METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY *

KEKKKKKAKKAAKRAKR KRR AKR KRR KAk kkhhkkhhkhkhkkkkhkhkrhhkhkrhhkik

KEKKAKKKRKAKRKKRKKKKKRKRRKR KAk Khkhhhkhkhhkhkkhkkhkhkhkkrkkhhkk

* VALID APPROACH *

kkkhkkkrkhkhhkkhkrkhkkkhkkhhhkhkhhkdkhkhkkhkkkkhhhkhrbhrkhhkhx
AEKEKKIK KKK KA ARRRKR AR AAR AR A KA kA khhkhkhkhhkhkhkhkhkhkkhkdkh

* SUCCESSFUL APPROACH *

KAKAAKAKRKKARAAK AN A ARk d kA kA AR A AR IR RAR AR IR K hh k)

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428414
START TIME: 237954.749
STOP TIME: 238064.249

MINIMUM HDOP: 2.3
MAXTMUM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMIM VDOP: 4.4
MAXTMUM VDOP: 4.5
AVERAGE VDOP: 4.5

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkkkhkkdkhhkhhhkhhkhhkhkhkdkkrkxhkhkkkkFhbkhhkhhkhkhkhkk

* METHOD OF EVALUATION: SENSOR ACCURACY *

IEEKRKKEKRKRKKRKREKRRKKRKRAKR KRR A kAR Ak hkhkhhkhhkhkhhhhkhhhkrhhhhxd

KEkKkKKKIKKRKIAKKRKKKRKRKARkRAkhkhkhhkkhkkhkhkhkhkhhkkhhhhkxkhhkik

* VALID APPROACH *

khkkkhkkhkhdkhkhkhkhhkhhkhhkhhkhdkdrkhhkhkhhkhhkhhhhkhhkhkhkkhhxk
FRHEAKAAAKAEAAAAKA KA A AAAX AT A AA A A AT AKX AR TR R A hhhhdk

* SUCCESSFUL APPROACH *

Khkkkhkkkkkkkhkhkhkkhkhkkhkkhkkkkkkhkkhkhkkhkhkhkkkkhkhkhkhhkkkhkkk

TIME HISTCRY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.471
NRP Yrcs MEAN DIFFERENCE (m): -0.134
NRP Zrcs MEAN DIFFERENCE (m): 0.067
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.439
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.199
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.252
NRP Xrcs 2-RMS DIFFERENCE (m): 1.038
NRP Yrcs 2-RMS DIFFERENCE (m): 0.333
NRP Zrcs 2-RMS DIFFERENCE (m): 0.285

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITION

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.471
MEAN DIFFERENCE (m): -0.134
MEAN DIFFERENCE (m): 0.067

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.439
0.199
0.252

2-SIGMA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m):

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.038
2-RMS DIFFERENCE (m): 0.333
2-RMS DIFFERENCE {m): 0.285

LANDING GEAR REFERENCE POINT TOUCHDCOWN POSITICN

LGRP Xrcs POSITIN (m): 136.297
IGRP Yrcs POSITION (m): 0.907
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LGRP Xrcs POSITION (m): 136.297
IGRP Yrcs POSITION (m): 0.907



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES

g 5 T T T T T T
;___’ SU428414: : ' ' : :
e : 3 : : A
g) O Y ........................................... SRR CTT T
< E : :
Q. : : :
% -5 1 I [ L ! !
-6000 -5000 -4000 -3000 -2000 -1000 0 1000
E 5 T 1 ] i ] I
=
()]
w
e
>
o . X
% -5 1 1 I 1 | 1
-6000 -5000 -4000 -3000 -2000 -1000 0 1000
/é\ 10 ] l ' | | 1
5 | |
p :
e .
N :
o : : :
nZ: -10 1 1 ! I | l
-6000 -5000 -4000 -3000 -2000 -1000 0 1000

NRP Xrcs Position (m)

72



APPROACH #: SU428416
START TIME: 238374.499
STOP TIME: 238482.749

MINIMUM HDOP: 2.4
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 4.7
MAXTMOM VDOP: 4.8
AVERAGE VDOP: 4.7

MINIMM NUMBER OF SvVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERACE NUMBER OF SVs: 4

dkkkkkkkkhkhkhkhhkkhkhhhkhkhkkhkrkhdhkdhhkhrkhrhkdkdhhkridk

*  METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY *

Kkhkkkhkkhkkhkhkhkhkkhkkkrkhkhkhhhkhkhkhkhkrkkkkhhhhkhkhhhkrhkhkhkhhhx

*hkkkkhkkkkhkkhkhkhkhkhhkhhhhhkkhkrkkhhkhhkhhkkhkhhhhkkkhhhkk

* VALID APPROACH *

dhkkkkhhkhkhhkhhkhkhkkhkhkhhhkhhhhhkkhkhkrkkhkkhkkrkhkhhkhhhdhhk
hhkkkkdkhkhhkkhkhkhkhkhhkhkhkhkkhhkhkhkkkhhhkhhkdhkrhhhkhhhkhhhkhhkk

* SUCCESSFUL APPROACH *

hhkhkhkhhkkhkhkhkhhkhkhkhhhhhkhkhkhkrkrhkkhkhhhrhkhkkkkhhkhhhkhhkh

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APFROACH #: SU428416
START TIME: 238374.499
STOP TIME: 238482.749

MINIMUM HDOP: 2.4
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 4.7
MAXTMIM VDOP: 4.8
AVERAGE VDOP: 4.7

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NMUMBER OF SVs: 4

hkkhkkhhkhkhkrRhkkkkARkkhkAKkhhhkhbhhhkhrkhhkhhkhhkhhkhhhihk

* METHOD OF EVALUATICN: SENSOR ACCURACY *

e e ok g gk e ok ok e ok ke ke ok ke ke de ke T ok e ok e ok ok ke ok ek ke ke ke ok e ke de ek ke ek ok

kkkkhhkhkhkhhkhkhkrhkrkhkkhhkkhkhkhkhhkhkhkhhkrkrkhhkdkkkkhhkk

* VALID APPROACH *

hhkhkkhkkkhkkhhkhkhkhkhkhkkhkhhkhkhkdkkhkkkhkhkkhkhhkhkdhkhddhhhkkhkhkhk
Khkkkhkhkhkkhhkhkdhkhkhkhkhkrkhkhkkkkhkkhkhkhkhkhhhkrhkhrhkhkrkhkhkhihkk

* SUCCESSFUL APPROACH *

dhhhkh kA r AT IAKAAA ARk K AR I AR R I IR KAKRKARA A A Ak khhkd

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL~CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.456
NRP Yrcs MEAN DIFFERENCE (m): -0.095

NRP Zrcs MEAN DIFFERENCE (m): 0.098
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.277
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.098
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.262
NRP Xrcs 2-RMS DIFFERENCE (m): 0.953
NRP Yrcs 2-RMS DIFFERENCE (m): 0.214
NRP Zrcs 2~RMS DIFFERENCE (m): 0.327

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.456
NRP Yrcs MEAN DIFFERENCE (m): -~0.095
NRP Zrcs MEAN DIFFERENCE (m): 0.098

NRP Xrcs 2-SIQYA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIQMA DIFFEREXNCE (m):

0.277
0.098
0.262

NRP Xrcs 2-RMS DIFFERENCE (m): 0.953
NRP Yrcs 2-RMS DIFFERENCE (m): 0.214
NRP Zrcs 2-RMS DIFFERENCE (m): 0.327

LANDING GEAR REFERENCE POINT TOUCHDONN POSITICON

LGRP Xrcs POSITIN (m): 108.756
LGRP Yrcs POSITION (m): -2.461
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IGRP Xrcs POSITIN (m): 108.756
LGRP Yrcs POSITION (m): -2.461



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP Zrcs Diff (m)

NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428418
START TIME: 238819.749
STOP TIME: 238929.249

MINIMUM HDOP: 2.6
MAXTMUM HDOP: 2.6
AVERAGE HDOP: 2.6
MINIMUM VDOP: 5.1
MAXTMIM VDOP: 5.2
AVERAGE VDOP: 5.1

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

dkkkhdkkhkkkhhhkhhkhhkhhhkhkhkhkkrkhkhhkhkkhkhhhkkkdhkhkhkhkk

* METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY *

AhkhkkRkhkhkhkhkhkkkkrkhhkhhkhhkhhhkhhkrdrhhhhkhhhhkrhkhkhhihikrk

hhkkhkhkhkhkhkhkhkkhkhkhhkhhhhhhhkhkhkkrrhkkhrkhhhhhhkhrhhkhkik

* VALID APPROACH *

hhhkkhkdkhkhkhkhkhkhhkhkhhhhhkhhhhhkrhkhrhkhhkhkhkhhhhhhhhhkhhhisx
Fhkkkdkkhkkhhkhhkhkkhkkhkhkdkrkhhkhhhhhkkkrkkhkhkkhkhkkihhhd

* SUCCESSFUL: APPROACH *

hhkhkhkkhkhkhhkhkhkhkhkhhkhhkhkhhhhhhhkhrkrhkhkkhhhkhhrkkkhhhkhhhhhkh

TIME HISTCRY ANALYSIS FROM 200 ft HAT —> ROLL-OUT

APPROACH #: SU428418
START TIME: 238819.749
STOP TIME: 238929.249

MINIMUM HDOP: 2.6
MAXTMIM HDOP: 2.6
AVERAGE HDOP: 2.6
MINIMUM VDOP: 5.1
MAXTMUM VDOP: 5.2
AVERAGE VDOP: 5.1

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KRR KA KAARAIAKR KA KA AI R IR RAKRARRRARAA R AT I RA Rk KA hhhkhk

* METHOD OF EVALUATICN: SENSOR ACCURACY *

hhkhkhkhkhkhkhkkhkhkhkkhkhhhkhkhdhhkhkdhkhdhkhkhhkhhhkhkhkhhkdhkikk

hhkkkhkhkkkkkkhhhkhkhkhkkhkhkhkhkhkhkkkkkhkhkhhhkhhkhkhhkhkkhkhkkk

* VALID APPROACH *

khkhkkhkhhkkkhdkhkhhkhkkhhkhkhkhkhhkkdkhkhkkhkrhkhhhhhkhhhhhkhrik
e e e g e g g e K ok ek ok e do ke de ke e ke de e ke ok ke ek kek ke ke ke e ko kok ok ek dekeok ok ok

* SUCCESSFUL: APPROACH *

kkkkkhkhdkhkhhkdhkhkhhkhkhkrkhkkdkhkhkkkhkhhhhhkhhkhhdhkhkkhkhhk

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.642
NRP Yrcs MEAN DIFFERENCE (m): -0.534
NRP Zrcs MEAN DIFFERENCE (m): 0.083
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.589
NRP Yrcs 2-SIGYMA DIFFERENCE (m): 1.522
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.266
NRP Xrcs 2-RMS DIFFERENCE (m): 1.413
NRP Yrcs 2-RMS DIFFERENCE (m): 1.859

NRP Zrcs 2-RMS DIFFERENCE (m): 0.313

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.642
MEAN DIFFERENCE (m): -0.534
MEAN DIFFERENCE (m): 0.083

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.589
2-SIGYA DIFFERENCE (m): 1.522
2-SIGYA DIFFERENCE (m): 0.266

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

1.413
1.859
0.313

LANDING GEAR REFERENCE POINT TOUCHDONN POSITICN

LGRP Xrcs POSITION (m): 153.172
IGRP Yrcs POSITION (m): 0.038
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IGRP Xrcs POSITICN (m): 153.172
IGRP Yrcs POSITION (m): 0.038



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428420
START TIME: 239253.749
STOP TIME: 239365.499

MINIMUM HDOP: 2.9
MAXTMIM HDOP: 3.0
AVERAGE HDOP: 2.9
MINIMUM VDOP: 5.6
MAXIMIM VDOP: 5.8
AVERAGE VDOP: 5.7

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkhkkkhkhkkhkhhkhhkhkkhhkhkhhkhhkkhkkhkhhrkrdhhkhkhhkhhkkhhhhhk

* METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY *

AkkkkAAhkAhhkkhkhhhhkkkhkhkhkhkhhrhkrkkhkhhhkkhkhkhhdhdhkkxx

dhkkhkkkkhkkdkrhkhkhkhhkhkhhkhhhkrhkhhhhkhkdkdrhhkkhkdhhkkhhhhkd

* VALID APPROACH *

Fkkhkkhhkhkhkkhhkhhkhkhkhkhkdhhkhhkhkhkhhkhkkkkkhkhkkhkkhhkhhhhrd
kK hkKEhkFhkhkhkhkhhkhhhkhkrhkhkhkhkhhhhkkkkkdkhkkhhkhhkhhkk

* SUCCESSFUL APPROACH *

dhkkrkkhkhkhkhkhhkhkhkhhokhkhhkhhhhkhkhhkkkkhkhkkkhkhkhkhhhkhhkthhi

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428420
START TIME: 239253.749
STOP TIME: 239365.499

MINIMIM HDOP: 2.9
MAXTMUM HDOP: 3.0
AVERAGE HDOP: 2.9
MINIMIM VDOP: 5.6
MAXTMIM VDOP: 5.8
AVERAGE VDOP: 5.7

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkhkhkhkhkhkhkrkRAkAAA I A hkAkhhkkhkrhkrkhhdhrhrrhkkhkkdkdhhk

* METHCD OF EVALUATION: SENSOR ACCURACY *

Ak ARAKERKRKRKKARK IRk I Ak ARk Ak kkkdhkhhhkhkrhhhhkkhhkhkhhkhhkhrhd

khkkkAkhkkhkhkkrkkhhkhkhkhkhkhkhkrhhhhhkrkkhkhhhkkhhhhhkhhhkhhh

* VALID APPROACH *

dkkhkhkhkhhhhkhkkhkhkhhhkhkkkkhhhhkArrkkhhkhkhhkhhkhrhkhhdkkrhh
Ihk kAR AKAEK Ak hhA Ik Tk A kA hhhhkkdkhkhkkhdhhhkhkdrdhk

* SUCCESSFUL APPROACH *

AR AKRKRIAKKR I ARk Ahdhkhkhhkhkkrkhhkhhhhhrrhhkhhkdkhkhhhhkhk

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.415
NRP Yrcs MEAN DIFFERENCE (m): -0.073
NRP Zrcs MEAN DIFFERENCE (m): 0.119
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.220
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.107
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.263
NRP Xrcs 2~RMS DIFFERENCE (m): 0.858
NRP Yrcs 2-RMS DIFFERENCE (m): 0.181
NRP Zrcs 2-RMS DIFFERENCE (m): 0.354

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.415
NRP Yrcs MEAN DIFFERENCE (m): -0.073
NRP Zrcs MEAN DIFFERENCE (m): 0.119

NRP Xrcs 2-SIQMA DIFFERENCE (m) :
NRP Yrcs 2-SIQVA DIFFERENCE (m) :
NRP Zrcs 2-SIQMA DIFFERENCE (m) :

0.220
0.107
0.263

NRP Xrcs 2-RMS DIFFERENCE (m): 0.858
NRP Yrcs 2-RMS DIFFERENCE (m): 0.181
NRP Zrcs 2~RMS DIFFERENCE (m): 0.354

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 130.230
LGRP Yrcs POSITION (m): 0.970
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LGRP Xrcs POSITION (m): 130.230
IGRP Yrcs POSITION (m): 0.970



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428422
START TIME: 239663.999
STOP TIME: 239775.249

MINIMUM HDOP: 3.2
MAXTMUM HDOP: 3.3
AVERAGE HDOP: 3.3
MINIMUM VDOP: 5.3
MAXIMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

EEKAKKKEAKERKRKRARAKRKRRAARIKRKRRRRAA R kA hhhkhhkkhkhhhhhhhdih

* METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY *

khkhhkhkAkkhhkhhkhrbhhhhhhhhhhhdhhkkkhdhrhkdhhhhdkdhkhhhhk

KAKKAKKKAK KA IR AT I RAIAR AR R KA kA hhkhkhkhdhhhrhkhhhkhhkhih

* VALID APPROACH *

AhkhhkhhkAhkkhhkhhhkhhdhhkhkhhrhrkhkkkhkAdhhhhbdhhhhhhhhhhhk
KEEKKRKKAKKKRKAKRKRKRKRAKRAKRKR KKK A A hkhhhkhkhkhkhkkhhkhhkhhhhhrhihk

* SUCCESSFUL APPROACH *

dhkhkhkhkkdkhkhkkhhkdhhhhhhkrhrdhkhkhkhhhhhdhdhhhkhhhhhhkhx

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~CUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.499
-0.103
0.005

MEAN DIFFERENCE (m) :
MEAN DIFFERENCE (m) :
MEAN DIFFERENCE (m):

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.251
2-SIGMA DIFFERENCE (m): 0.127
2-SIGMA DIFFERENCE (m): 0.265

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.029
2-RMS DIFFERENCE (m): 0.243
2-RMS DIFFERENCE (m): 0.265

TANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 278.237
LGRP Yrcs POSITIN (m): -0.682
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APPROACH #: SU428422
START TIME: 239663.999
STOP TIME: 239775.249

MINIMUM HDOP: 3.2
MAXIMUM HDOP: 3.3
AVERAGE HDOP: 3.3
MINIMUM VDOP: 5.3
MAXTMUM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkkhhkhkkhkkhkhkkkhkkhhkhkhhhkhhhhhhhhkhkhhhhhkhhhkhdkdhkhkkkk

* METHOD OF EVALUATICN: SENSOR ACCURACY *

e e e e ek ek A e ke ok ek ok ok ok gk ok ke gk ok ok ke ok ok e ok ok ok ok o ok ok ok ok ek ke ke e ok ke ok e

KhEkkkRkAkAAhkkhkhkhkrkhkkhkhkhhkhkhkkhrkhkhkkhhkhkkhkhhkdkhkhhhkkhk

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALl OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER RECQUIREMENTS *

hhkkkhkhhhkhkhkhkhkhkhhkhkhkhkhhkhkhhkhrdhkrhkhkhhkhhkhrhkhkhkhhhhkhkk
khkkkhkdkhkkhhhkhkhhkkkhkkhkhkhkkkhkkhkhkdkhkhkhkkhkhkhkhkhkhkhkhkhhhkhkihkhkkhkx

* VALID APPROACH *

dhkkhkhhkhkhhhhhkhdhdkhkhkhhhhhkhhhkhhhkhkhdkhkkhkhhhhkhhkhk

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.499
MEAN DIFFERENCE (m): -0.103
MEAN DIFFERENCE (m): 0.005

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGA DIFFERENCE (m):
2-SIGYA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m) :

0.251
0.127
0.265

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFEREXCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

1.029
0.243
0.265

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 278.237
ILGRP Yrcs POSITION (m): ~0.682



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428424
START TIME: 240104.249
STOP TIME: 240216.499

MINIMUM HDOP: 3.0
MAXIMIM HDOP: 3.0
AVERAGE HDOP: 3.0
MINIMUM VDOP: 5.3
MAXTMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIM(M NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Khkhkkkhkkhhkrhkkhkhkhkhkrhhkhkhkhhhhkhhhkrkkkrhkkhrkrkkdrkhkkkk

* METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY *

khkkkhkkkhhkhkhhhhhkhhhhbhkrhkhhhkhhkkhkkdkhhhhhrrhkkkd

AERKRRERAAK K IR KA K AAR R h ARk hkhkhkhkkkhkihhkkhhkkhkkrhkhhhkrkk

* VALID APPROACH *

hhkkhkkkkhhhhhdhhhkhkhkhkhkhhkhohkdkdhhhkhkkdkhrhkhhhdhhhdhhhh
hhkkkkhkkhkhkhkhkhkhkhkhhkhhkhhhhhkhkkkhkhkhkhhhkrkkrhkkkhkhkhkkhhhdk

* SUCCESSFUL APPROACH *

Ahkhkkkkhkhkhkkhkhkkhhkkhkhhhhkhhhhkkkhkhhhkrhhrhhkhkddkkhkdk

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.422
MEAN DIFFERENCE (m): -0.053
MEAN DIFFERENCE (m): -0.032

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIQA DIFFERENCE (m): 0.273
2-SIGMA DIFFERENCE (m): 0.158
2-SIGYA DIFFERENCE (m): 0.219

NRP Xrcs 2-RMS DIFFERENCE (m): 0.888
NRP Yrcs 2-RMS DIFFERENCE (m): 0.191
NRP Zrcs 2-RMS DIFFERENCE (m): 0.228

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 111.021
LGRP Yrcs POSITICN (m): ~1.754
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APPROACH #: SU428424
START TIME: 240104.249
STOP TIME: 240216.499

MINIMUM HDOP: 3.0
MAXTMM HDOP: 3.0
AVERAGE HDOP: 3.0
MINIMUM VDOP: 5.3
MAXTMUM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER CF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkhkhkkhkhkhkhhhhkhkhkhkhkhhkhkkhkhhhhkhhhhkhhrkkkhkkhkkhkkkk

* METHCD OF EVALUATION: SENSOR ACCURACY *

hkkhkkhkhkhhkkAArAkAkhhkhhkArhkhkrhkdhkkhhkkkhhkhkhkhkhkhhhrhid

ek ek Kook ok ok ok ek ok ek ok ok ok ok ok ke ek e ok ok ok ke
* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*

* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS *

hhkhkhkhkhkhkkhkhkhkhkhkhhkhhkkkARkRAkAkhkhkAkhkhhhhkhkhhkdkhhkkrkkhhkhkk
e ok e e e e ke e de ok e g ke ok e e e e ke ke ek e ok e e ek ek e ke e ok ok ok ke ok ok ke ok ke ek ke ke

* VALID APPROACH *

dkkhkhkhkkAkkkhkhkkhkhkhhkhhhhkkdhhkhrkkhkhhkkhkhkdhkkkxd

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL~OUT

NRP Xrcs
NRP Yrcs

MEAN DIFFERENCE (m): 0.422
MEAN DIFFERENCE (m): -0.053

NRP Zrcs MEAN DIFFERENCE (m): -0.032
NRP Xrcs 2-SI@A DIFFERENCE (m): 0.273
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.158
NRP Zrcs 2-SIGVMA DIFFERENCE (m): 0.219
NRP Xrcs 2-RMS DIFFERENCE (m): 0.888
NRP Yrcs 2~RMS DIFFERENCE (m): 0.191
NRP Zrcs 2-RMS DIFFERENCE (m): 0.228

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 111.021
LGRP Yrcs POSITION (m): -1.754



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP Xrcs Diff

(m)
o

NRP Zrcs Diff (m)

NRP Yrcs Diff

NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428426
START TIME: 240510.249
STOP TIME: 240625.749

MINIMM HDOP: 2.8
MAXTMOM HDOP: 2.9
AVERAGE HDOP: 2.8
MINIMIM VDOP: 5.2
MAXIMUM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIM® NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkkhkkkkhhkkhkhkhkhkkhkkhkhkhhkkhkkhhhhdhhhkhhkhkkkhkkkkhhkhhkhkkkk

* METHOD OF EVALUATICON: TOTAL SYSTEM ACCURACY *

AhkKRAK A AR A KA AR AT IR NI Ak hhkhkkkdhkhhhrdrrhhhkihrkkh

Khkhhkkhkkhkkhkhkkhkhkkkhkhkkkkkhkkhkkhkdhdhkkhhkhkhkdhkhhhhkk

* VALID APFPROACH *

dhkkkkhkhkhkkhhkhhkhkhkhkhkkdkhkhkkhkkhkkhkhrhhkhhhkhkrrrkkikkhkdx
kkkhkkkhkdkhkkdkhhkkhkkhhkhhkkhkhhkkkdkdkkkhkhkhhdrhhhkhdhkhd

* SUCCESSFUL APPROACH *

khkkkhkkkkkhkkhkhkhkhkkkhkkdkhkhhkkkhkkkhkkdkkhrhhkdhdkhhkdhiik

TIME HISTORY ANALYSIS FRGM 200 ft HAT -> ROLL~OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.532
MEAN DIFFERENCE (m): -0.134
MEAN DIFFERENCE (m): 0.094

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIQMA DIFFERENCE (m): 0.309
2~SIGMA DIFFERENCE (m): 0.317
2-SIGQYA DIFFERENCE {(m): 0.211

NRP Xrcs
NRP Yrcs
NRP Zrcs

1.107
0.415
0.282

2-RMS DIFFERENCE (m) :
2~-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITIAN (m): 206.503
LGRP Yrcs POSITION (m): 0.040
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APPROACH #: SU428426
START TIME: 240510.249
STOP TIME: 240625.749

MINIMIM HDOP: 2.8
MAXITMUM HDOP: 2.9
AVERAGE HDOP: 2.8
MINIMUM VDOP: 5.2
MAXTMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

% ok ok ek g ke ke e ok e ok e ok e ok ok ok e ke ok ke ok ok ok ok ok ok ok R ok ok ok ok ok ke ok ke ke ke ok e ke ok e ok

* METHCD OF EVALUATICN: SENSOR ACCURACY *

khhkkkkhhkhkhkhhhhkhhkhkhkhkhhkhhkhhkhkhkkhkkhhkkhkhhhkhhkhkhthhkhkk

hhkkkkhkkkhhkkhhkkkhkhhkkhkhhkhkhkkhkhkhkkkhkkkkkhkhhkhkkkhkkkhkhkkx

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS *

*hkhkkkhkkkhkkhhkkhkhkhkdkhkhkkhhkkhkkhkkhkkkhkhhkhhhkhkhkhkrkhkhkhihk
ok ok ok ok ok gk ok ok gk ok ok ok ok ke ok e ok o e ok o ok ok ok ok ok e ke ok e ke ok ok ok ok o ok ke ke ok ek ok ok

* VALID APPROACH *

khkhkhkhkkhkhkhkhkhkhkhkhhkhhkhhhhhhhkhkrhkhdhkrhkhkhhhhhhhkhkrhkhkhk

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.532
NRP Yrcs MEAN DIFFERENCE (m): -0.134
NRP Zrcs MEAN DIFFERENCE (m): 0.094

NRP Xrcs 2-SIGVA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIQMA DIFFERENCE (m) :

0.309
0.317
0.211

NRP Xrcs 2~RMS DIFFERENCE (m): 1.107
NRP Yrcs 2-RMS DIFFERENCE (m): 0.415
NRP Zrcs 2-RMS DIFFERENCE (m): 0.282

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 206.503
IGRP Yrcs POSITIN (m): 0.040



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428430
START TIME: 241501.749
STOP TIME: 241613.499

MINIMUM HDOP: 2.7
MAXTMUM HDOP: 2.8
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXTMOM VDOP: 5.4
AVERAGE VDOP: 5.4

MINIMUM NUMBER OF SVs: 4
MAXIMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkkhkdkkkAhkhk Ak h kA Ak Rk hkk Ak hkkdhkhhkhkkkhhhhkhhhkhhdrkhkkx

* METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY *

Khkhkhkkkkhhkhhkhkhkkhkkhhhkkhhhhkhkhhhkkkkkkkrhhhkkhkhhhkri

K r Ak KKK AT IR EK IR AR hA KRR I AR AAIRRR A IR KK hdhkhhkkhdhhdhkk

* VALID APPROACH *

dkkkdhkhkhkhk Ak RrARkhhkhhhhhhkhhhhhkhhhkkrhkhhhkhkhkhhhhhhx
Fkhkkkhhkhkhkkhkkhhkhhdhhhrhhhkhhhkhrhkdhkrdhkhhkihhhkhhrhhk

* SUCCESSFUL APPROACH *

FhkdkkkkkhkhkkrkAkA kA krkhkkdkhhkhkhkkrrhhhkkkrhhkhkrkhhkkd

TIME HISTORY ANALYSIS FROM 200 ft BAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.497
NRP Yrcs MEAN DIFFERENCE (m): -0.207
NRP Zrcs MEAN DIFFERENCE (m): 0.069

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2~-SIGVYA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

0.316
0.363
0.236

NRP Xrcs 2~RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m) :

1.042
0.551
0.273

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 214.023
IGRP Yrcs POSITION (m): 0.650
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APPROACH #: SU428430
START TIME: 241501.749
STCP TIME: 241613.499

MINIMUM HDOP: 2.7
MAXTMIM HDOP: 2.8
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXIMIM VDOP: 5.4
AVERAGE VDOP: 5.4

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KhkkkkhkhhhhhkrhkAhkAhk bk kkkhkhhhkrxhkhkdkhk kb khkhdhkhxh

* METHOD OF EVALUATICN: SENSOR ACCURACY *

dekkkhkkhkhkhh kA kA hhhkkhdhkhkkkhhkhrhkrhkhhkhkhkhkhhhkhrhhhd

Sk ek kd ke k ko k Rk ek kAR kR Ak kA kR ko k ko kR kKK
* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALI, OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS *

hhkkhhkkkxrkhhkhkhhhhhhkhhkkhhkhkhhkkdrrkhkhrhhkdhkhhhhhkhhhhkrk
FhhkhkAARAKKRKKRARKRKARk K hhkhkkhkhhhhkhkkrkhhhkhhhhhhbrkrkhd

* VALID APPROACH *

hhkhkhkhkhkrkhkhkhkhhhkhkdhhkhkhkkhhkhhkhkkrkkhhhhhkhhdhkhiokhdhhhk

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs

MEAN DIFFERENCE (m): 0.497
MEAN DIFFERENCE (m): -0.207

NRP Zrcs MEAN DIFFERENCE (m): 0.069
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.316
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.363
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.236
NRP Xrcs 2-RMS DIFFERENCE (m): 1.042
NRP Yrcs 2-RMS DIFFERENCE (m): 0.551
NRP Zrcs 2-RMS DIFFERENCE (m): 0.273

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 214.023
ILGRP Yrcs POSITIN (m): 0.650
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NRP Xrcs Diff

NRP Yrcs Diff (m)
o

NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428432
START TIME: 241953.999
STOP TIME: 242072.499

MINIMUM HDOP: 2.8
MAXTMOM HDOP: 2.9
AVERAGE HDOP: 2.9
MINIMUM VDOP: 5.5
MAXTMUM VDOP: 5.5
AVERAGE VDOP: 5.5

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

IhhIAkRAARKRAAAAARR KA Ahkhkh kA kA kdkrkhhkhhhhhArhkxkhkh

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

Khkhkhkhkhkhhkhhkkhhhhkkhhkhkhkhkhhhkkhkhkhrkrhkkhrkkkhkhhkkhkkk

* %

KA KIAKIKAKAKRAAA AR I AR A FAAERAE AR IRk h bk Ak hhhhkk

VALID APPROACH

khkkdkkhkhkhhhkkhkkkhkkkkkhhkkhhkhhkhkhkhkkhhrhkhhhkhhkhkkdhkkhh

* *

HEIAIEIAKRKAERKREA A KA KAAEAAAKRAAAAAR A AR AT AR AT hhkh

SUCCESSFUL APPROACH

hhhkhhkhhhhRRK AR AARKRR KRRk IR A kA Rhkk kA kkhkhkhhhkhhrrkhk

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428432
START TIME: 241953.999
STOP TIME: 242072.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N2 O3 S
O O X

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(SR I |
[S1IRV, RV, ]

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhkkhkkkhkhkhhhhhkdkdkhkkhhhkhhhhhdhhkhdhhhhhhhkhdkkk

METHOD OF EVALUATICN: SENSOR ACCURACY

*hkkkhkdhkdhkkhkkhkhkkhkhhhkhkkhhkdhkdhkkhhhkhkhkhhhkhhkdkdkhhkkk

* *

hhhkhhKkAAKEIKRKIXKA kAR Ak Rk hkhkhkhkhhhkhAhhhkhkhhhkhkkhkhhkrk

VALID APPROACH

hhkkhkhkhkkhkhkhkhkhhkhkhkkkkhkhkkhkhhkhhkhkhhhhkhkhkhhkhkhhhhkhkhkrrdkk

* *

hkkkkkdhkhkhhkhdhhkhkhkkhkhkhkhkhkhkhhdhhkkhrhkkhhkhhkhhhkhkdkhkhhkhkik

SUCCESSFUL APPROACH

KhhkhhkhkhhhkdhhkhdhkkhkkkkhkARAAAXAAIAdAr A Ak Ak khkAkAd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.448
NRP Yrcs MEAN DIFFERENCE (m): -0.024
NRP Zrcs MEAN DIFFERENCE (m): 0.054

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.282
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.112
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.293

NRP Xrcs 2~RMS DIFFERENCE (m): 0.939
NRP Yrcs 2-RMS DIFFERENCE (m): 0.122
NRP Zrcs 2-RMS DIFFERENCE (m): 0.312

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFEREXNCE (m): 0.448
NRP Yrcs MEAN DIFFERENCE {(m): -0.024
NRP Zrcs MEAN DIFFERENCE (m): 0.054

NRP Xrcs 2~-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIQMA DIFFERENCE (m):

0.282
0.112
0.293

NRP Xrcs
NRP Yrcs
NRP Zrcs

2~-RMS DIFFERENCE (m): 0.939
2-RMS DIFFERENCE (m): 0.122
2-RMS DIFFERENCE (m): 0.312

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 142.172
LGRP Yrcs POSITION (m): 3.233
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LGRP Xrcs POSITIN (m): 142,172
IGRP Yrcs POSITION (m): 3.233
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428434
START TIME: 242365.249
STOP TIME: 242481.749

MINIMUM HDOP:
MAXIMOM HDOP:
AVERAGE HDOP:

W ww
[o NNl

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

v
(2 NE N B o)}

MINIMM NOMBER OF SVs: 4
MAXTMIM NMOIMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkhkkhkhkhkhhkhhhhkhkhkhhhkhhhhkkhkhkkkhkkkhhkkhhkhbhhkhhhikhx

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

khkkhkkhhkhkhhhhhhhhhhhkhhkhkhkhhhkhhkhhhrhkhhkkkxhhkhkrk

* *

Thkkhkhkhkhhkhhkhkkhkhhkkhkkhkhkhhhhhhkkkkkkhkhhkkkhkkhkhhkhkhhd

VALID APPROACH

hhkkkkhkhkhkhkhhhkhhhhkhhhhhkhkhkhkhkkhkhrhdhkrhhhhkhrkhhhkhhhkhhk

* *

hhkkhkhkhkhkkkkhkhkkhkhokkkrkhhkhkkhkkkkhhkhhhhhkrkhkdhkhikihk

SUCCESSFUL: APPROACH

Khkkhkkhkhkhhkhkhkhkhkkhkhkhhkhkkhkkhkkkhkhkhkhkhkhhkhhkhhhkhhkhhhhhrkdk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.472
NRP Yrcs MEAN DIFFERENCE (m): -0.184
NRP Zrcs MEAN DIFFERENCE (m): 0.053

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.261
2-SIGVMA DIFFERENCE (m): 0.287
2~-SIGVA DIFFERENCE (m): 0.267

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

0.979
0.467
0.287

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITION

LGRP Xrcs POSITICN (m): 229.074
IGRP Yrcs POSITICN (m): -0.939

105

APPROACH #: SU428434
START TIME: 242365.249
STOP TIME: 242481.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

www
[N Ne)

MINIMUM VDCP:
MAXIMUM VDOP:
AVERAGE VDOP:

ur
o -1 Oy

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkhkhhkhhkhhkhkkkhhkhkhkkrhkkhkhdkhdhkhhhhhkhkhhhhhhhihdhk

METHOD OF EVALUATICON: SENSOR ACCURACY

dkhkhkkhkhkkhdkhhhkhkrkhkrhhkhhhhkkrhkhkkhkkkkhhdhhkkhhkhhki

* *

hhkhk kA hhhrAAAAAAARARAAK A AR KRR kA Ik Ak AR Kk kb hkkhkkhkhk

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

L R R R R R R R R L T T T

*

*hkkkkkhkkkhhhkhkhhhhhkdkkrhkkhkhkhhkhkhhkhbhkdhkhhhhkhhhhhhd

VALID APPROACH

hhhkhkhhkhkhkkkkkhkhkhhhkhkrkhkhkhhhkhhhhhhkhrhkhrhkrhhdhhkdd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.472
NRP Yrcs MEAN DIFFERENCE (m): -0.184
NRP Zrcs MEAN DIFFERENCE (m): 0.053

NRP Xrcs 2~-SIQMA DIFFERENCE (m): 0.261
NRP Yrcs 2-SIQMA DIFFERENCE (m): 0.287
NRP Zrcs 2-SIQMA DIFFERENCE (m): 0.267

NRP Xrcs 2-RMS DIFFERENCE (m): 0.979
NRP Yrcs 2-RMS DIFFERENCE (m): 0.467
NRP Zrcs 2-RMS DIFFERENCE (m): 0.287

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 229.074
LGRP Yrcs POSITION (m): -0.939



NRP POSITION vs 95% TUNNEL
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428436
START TIME: 242738.249
STOP TIME: 242852.249

MINIMIM HDOP: 3.2
MAXTMUM HDOP: 3.2
AVERAGE HDOP: 3.2
MINIMUM VDOP: 5.9
MAXTMUM VDOP: 6.0
AVERAGE VDOP: 5.9

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER COF SVs: 4
AVERAGE NUMBER OF SVs: 4

AEKKKKKAAKAKKRKEKRKRRKRKRRKRKAAAR AR A Ak hAkhkkhkhkkhhkhhkhkhhrk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

Kkkkkhkkkkkkhkkhkkhhkkdkkhhkhkhkkkhkkhkkkkkhhhkdkkikkkhkhk

* *

khkhkhkhkhkkhkhkhkhkhkkkhkhkhhkhkhkkrkhkkhkkhhhhhhkhkhkrkrrkkkhrkkrkxk

VALID APPROACH

AhkhkhkhkhkhkAhkhkkAhkkhkhkhkhkhkhhkhkhkhkhAhkkhkhhkhhhkhhhhhrhkhhhhhhri

* *

AEAKKKAKEKKKRAKRRAA AN KRR RAKRIARKRAA ARk Ak kb khhkhkhkhhrhkhhhkd

SUCCESSFUL APPROACH

dhkhkdkkhkkhkhkhkhkhkdkkkdkokdkkhkhhkkhkhkhkrhhkhkhkAkkkrhhkhhkdhkrhkorhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs

MEAN DIFFERENCE (m): 0.547
MEAN DIFFERENCE (m): -0.091

NRP Zrcs MEAN DIFFERENCE (m): 0.046

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.303
NRP Yrcs 2-SIGMA DIFFEREXCE (m): 0.412
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.344

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.135
2-RMS DIFFERENCE (m): 0.450
2-RMS DIFFERENCE (m): 0.357

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 206.275
LGRP Yrcs POSITION (m): -0.372
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APPROACH #: SU428436
START TIME: 242738.249
STOP TIME: 242852.249

MINIMUM HDOP: 3.2
MAXTMUM HDOP: 3.2
AVERAGE HDOP: 3.2
MINIMUM VDOP: 5.9
MAXTMIM VDOP: 6.0
AVERAGE VDOP: 5.9

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KEAKKIAKAKKIAAKRAKRRAA KRR Ak A hhhhkhkhhhkhkhhkdhdkhhkhkhhhdhkhd

METHCD OF EVALUATION: SENSOR ACCURACY

KKK KAKKAKXKKAKKKKRARKRKRK AR KAk hkhkkkhkhkhkhkhkrhkhhhhkhhkhkhhknkk

* *

dhkhkhhhkhkhkkkhkkkrhkhkkkhkhkhhhkhkrkkkhkkrdhkhhkhkkhhkkkkhkhkkk

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER S

hhkkhkhkhkhkkhhkhkhhrArkh kA hhhkkhkhkhkhkrhkhkrhhhhkhhhkhkhrhhkrbhhkhkhk

*

khkkkkhkkkhhkkdkhkkkhkhkhkhhhkhhkhkkhkkhkhhkhkhkhhkhkhkhkhkhkhkhkhhk

VALID APPRQACH

AhKIAKAEKKEAKREARARKAKAKRKA KA A Ak hhdkkhhkhhhhkkhhkdkhihhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT —> ROLL~OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.547
MEAN DIFFERENCE (m): ~0.091
MEAN DIFFERENCE (m): 0.046

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.303
0.412
0.344

2-SIGMA DIFFERENCE (m):
2-SIGMA DIFFERENCE (m):
2-SIGMA DIFFERENCE (m) :

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.135
2-RMS DIFFEREXCE (m): 0.450
2-RMS DIFFERENCE (m): 0.357

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITIN (m):
LGRP Yrcs POSITICN (m):

206.275
-0.372



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF

?c: 100+ 8’43_6 ............................ E
3 : , -
= : : : E
: 50 ............ ........... e ...... "
© 8
E 3
§ _50 ......................................... ; _50 ..........................................
>~ o.
o
EIE_-'OO ........... P R Z-100 t- " -- P R
< -6000 -4000 -2000 0 -6000 -4000 -2000 0

_. 40 '
. E
FAN N 77 -
A 20
w
>
.......................... n
5 0
l._
[}
................ e
8 : N -20
o i
& O N N < _40 N
< -6000 -4000  -2000 0 -6000  -4000  -2000 0

NRP Xrcs Position (m) NRP Xrcs Position (m)

110



-2000 0

CONTROL MOTION NOISE
-4000

00

o n o o

(w) indinQ J8lli4 NIND [esdle

o
O SN ERN S R R A o
am
o
T}
A T O 3
= Q
9
o
o
F |% ......... 0
T | < S
= |® \
= |§
=
o o _ S
S ° Qo

(w) IndinQ J8)14 34d lelereT

0

-2000
NRP Xrcs Position (m)

-4000

00

o w0 o o
- O o

6

(w) INAINQ 481114 NWD [EDIUBA

o
E
o
he)
o X
o v
O O
n/.~Dl
[7)]
O
L -
OX
ge
Tz
o o o : S
1

(w) IndInQ Jalji4 34d [EdI8A

111



NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428438
START TIME: 243149.749
STOP TIME: 243268.999

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

www
=IO ' =

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(2B e W )}
U oy

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

e K e ke ke ke ek ok ke kK ek ke ok e ok ke e ek Sk ok ok ke ok ke ok ok ok ok ok ok o e ok ook ok ke ke ok

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

FhkhkhkhkAkRIAkRAKAARAKA A KA RAKT AKX A AR AR A A h A b hhhhkhhhhhkhkhkrkx

* *

hkkkkkkkhkkkkhkhkkhhhkhhhhhhkhhkhkhkhhkkhkrkrhkhhhhkhrhhk

VALID APPROACH

khkhkhkhhkhkhhhkhkhkhkhhhhkdhkhhhrkkkkhkhkkhkhkhkhhkhhhhhhkhhhhik

* *

KARKKKKKRKKKKRKKRKRKKRK Kk khkhkkkhhkkhkhhhhkhkrhhhhhkhhkkrhhhhhhk

SUCCESSFUL APPROACH

khkkhkkhkkkhkkhkhkhkhkkkkhkdkkkhkhkkkhkhkhkhkhkhkhkhhkhkkhkhkhkhkhkhhhkkx

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU0428438
START TIME: 243145.749
STOP TIME: 243268.999

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

W ww
U

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

[e I e )}
(S0 "

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

ok kK kg ek ok ke ke ke ek ok k ok ok ke ok dkede ok kok ok kok dedeokok ok ko ke ok ok ke ok ok ke ke ok ko ok ok

METHOD OF EVALUATION: SENSOR ACCURACY

hhkkhkhkhkkhkhkhhhkhkhkkhkhkhkhkhhhkhkrkhkhkhhhkhkkhkhkrhkhkhkhhhkkhkhkhkhkhkk

* *

KAKkKkIhkkkkkkhhkkhkkkkkhkkhkkkkkhkkkkhhkhkkhkhkkkkhkhkkik

VALID APPRCACH

dhkkkkkhkhhkhkhhkkhhkkhkhhkhkhkhhkhhkhkdhhhhkkhhkhhhhkhikkkkhkkhk

* *

hhkhkhkhhkhkhhkhhkhhkhkhkhkkhkhkhkhhhhkhkkhhkhhhhkhhhkhkhhhkkdk

SUCCESSFUL APPROACH

hhkkkhkhkhkhhkhkdhkdhkkhkhhkhhkdhkdhhhkhkhkhkhkhkhkhhkhhkkhkkhkhkdhkhhkhdk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.492
MEAN DIFFERENCE (m): -0.038
MEAN DIFFERENCE (m): -0.061

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.243
2-SIGMA DIFFERENCE (m): 0.193
2-SIGMA DIFFERENCE (m): 0.284

1.014
0.208
0.309

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m) :
MEAN DIFFERENCE (m) :
MEAN DIFFERENCE (m):

0.492
~0.038
-0.061

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.243
2-SIGVA DIFFERENCE (m): 0.193
2-SIGQYA DIFFERENCE (m): 0.284

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.014
2-RMS DIFFERENCE (m): 0.208
2-RMS DIFFERENCE (m): 0.309

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITICN

LGRP Xrcs POSITICN (m): 196.259
LGRP Yrcs POSITION (m): -1.026
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IGRP Xrcs POSITIN (m): 196.259
ILGRP Yrcs POSITION (m): ~1.026



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF

100¢

50

NRP Yrcs (m) GPS (.), Truth (-)
(@]

_100 PR R LR : : :

-6000  -4000 -2000 0 -6000  -4000  -2000 0
ESOO £
T A0 A N - - s st e e e e e S
= 5
= 2
gz 200 ....................................... _,(e
= g
1]
S 0
g 100 ...................................... '§
N o

< -6000  -4000  -2000 0 -6000  -4000  -2000 0

NRP Xrcs Position (m) NRP Xrcs Position (m)

114



ot o o
o) E
= 5
O o o=
=T S S8
@) « N o
= ! "o
S £
i S Sa
= o QT
nNu < Tz
O
(@} o
o 5 o w o 5 o . nnw
(w) INdInQ 4814 NIND feJereT (w) IndInQ J8}14 NIND [edtuaA
o
O R o o
e E
L C
) ke
= U S m m B
2 & §c
o 0
3 -
L | ® 3 So
I | o O
= |© < Tz
<9
oS
w ; : o . : o
o o o - S o o o : 3
Y - © Qo Y - e Qo

(w) IndinQ Jekid Jdd [essle] (w) INAINQ J8Y14 F4d [BOIBA

115



NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428440
START TIME: 243585.749
STOP TIME: 243702.999

MINIMM HDOP: 3.7
MAXTMM HDOP: 3.7
AVERAGE HDOP: 3.7
MINIMUM VDOP: 7.2
MAXIMUM VDOP: 7.5
AVERAGE VDOP: 7.4

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Khkhkkkhkkhkhkhkhkhhkhkhhhhkhkhkkkhkhkhkhdrhhhhhhdhhdhdhhhk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KEKA KKK I KA A KK AKRAKRAAKRAARARARA X AL R A A d A hhkhhkhdhhhhhhhkk

* *

Khkkdkkdkhkhkhkhkhhkhkdhkkkhkhkhkhhkhkhkhkhkhkhhkhkhkdhhhkhhhhkhkkkk

VALID APPRCACH

Khkhkhkhkhkdkkkkdhhkhhhkkhhkhhhhkdhkdhkdkkdkkhddhkdhhhdhhddkihhhik

* *

hdkhkkhkkhkkhkhkkkkhkkhkkhkhhhkhkAhkhkkhkkkkhkkkkrkhkrkrhkhkhhhkk

SUCCESSFUL APPROACH

KhkhkkkkkhkkkkhkhkhkhkhkhkhkhhhhhhkhhhkhhhhkhkhhkhkkrAhkhkAhhkhkhkhhkk

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL~OUT

APPROACH #: SU428440
START TIME: 243585.749
STOP TIME: 243702.999

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

w W w
~ 9

MINIMUM VDOP:
MAXTMIIM VDOP:
AVERAGE VDOP:

~1 1
[N )

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KA A A A AT A A I AR KE A AR KRKRAR AR AKRAARA RN A AR AR AR A Ak hk

METHOD OF EVALUATION: SENSOR ACCURACY

*hhkhhhhkkhhhhhhkhkrhkhkhkhkhkhhhkhhkhkrkkkkkhkhkhkkkkhrkhrhhhkkk

* *

KEAKK KKK KAA I AR AR A KK I ARARR AR AR KRNI Ak h kb hhhhhih

VALID APPROACH

KAKK KKK K I KA A AR AKRAKXREKAKRRKAKRRRRRR IR AR KRR ARk Ak hkkhkhhkdk

* *

khkkhkkkhkkhhkkhkhkkkhkhhkhhhkhhhhhkhhhkkkhkrhhkhkhhkkhkkrhkkhkk

SUCCESSFUL APPROACH

*hkhkhkdhkhhkhhhkAhkhkkAAARERA A AAAAAAAAAAAK AR IR A kA Ak hhk

* J

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE {(m): 0.557
NRP Yrcs MEAN DIFFERENCE (m): -0.136
NRP Zrcs MEAN DIFFERENCE (m): 0.054

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

0.325
0.243
0.285

NRP Xrcs 2-RMS DIFFERENCE (m): 1.161
NRP Yrcs 2-RMS DIFFERENCE (m): 0.364
NRP Zrcs 2-RMS DIFFERENCE (m): 0.304

LANDING GEAR REFERENCE POINT TOUCHDCOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.557
NRP Yrcs MEAN DIFFERENCE (m): -0.136
NRP Zrcs MEAN DIFFERENCE (m): 0.054

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.325
2~-SIGMA DIFFERENCE (m): 0.243
2-SIGMA DIFFERENCE (m): 0.285

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

1.161
0.364
0.304

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

ILGRP Xrcs POSITION (m): 195.295
ILGRP Yrcs POSITION (m): 0.297
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ILGRP Xrcs POSITION (m): 195.295
LGRP Yrcs POSITION (m): 0.297



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428442
START TIME: 243992.999
STOP TIME: 244106.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

Wb W
w o w

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

W 0 0o
v oW

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*hkkhkkkhkhkhkhkhhkkhkhkhkhkhkhhhkhhkkhkhkhhkhkhhdhhhhkhhkdhhhhhhrdkh

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

hhhhkkhhkhkhkhkhkhhkkhkhkkhkkhkkkrkrhkhhhkkhrhkdhhhhkhdhkkhhkhkx

* *

kdkkkhkkhhkhkhhhhhhhkhhhhhkhkkrhkhkdkrkhhrkrkhhhkhkhkkrkhrkhk

VALID APPROACH

hhhkkkhhkhhkhhhhhkhhhkhhhhhkhkhkkkkhkhkkkkhkkhhkhkkhhkhkkkkkkhkk

* *

dhkhkkhkhkkhkkhkkkhkkkhkkhkhkhkhhhkhhkkkkkkhkhhhhkkhhkhkkxhkhhrkidx

SUCCESSFUL APPROACH

hhkkhhhkhkhkhhkhkhkhkhkhkhkhdhkkrkkrkhrxdhkxhhhhkhhhdhhhhhkihx

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428442
START TIME: 243992.999
STOP TIME: 244106.749

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

Wb W
O O W

MINIMIM VDOP:
MAXIMIIM VDOP:
AVERAGE VDOP:

o« 0
U oy W

MINIMIM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER CF SVs: 4

*hkkkdkhkhkhkhkkhhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhhkkkhhkhhhkhkhkdkkdkrhkx

METHOD OF EVALUATION: SENSOR ACCURACY

khkkkkdkohdhhkhhdhhAhhkkrkhkrhkkhhkkdhkkrdrhkhrkhhkhdkhhhhhkhi

* *

khkkkkhhkkhkhkhhkhhkhkhkhkhkhkhkkkhkkkkhkhkkkhrkrhkrhkrkhhhkkkhkkk

VALID APPROACH

kkkkkkhhkhhhkhkkkkAhkhkkkkkhhkkkkhkhhhkhkhhkhhkhkhhhhkhkhks

* *

*hhkhkkkkkkkkhkhkhhkkhhkhkhhhhhdhkhdhhkrhhhhhkhhhhrhrdrhhkhhk

SUCCESSFUL APFROACH

dhkdkhkkhkhkkhkhkhkhkhkhkhkhkkhkhkkkhkhkkhkhkkhkkkrrhkkkkkhkhkkhhkkkhkkhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.554
MEAN DIFFERENCE (m): -0.148
MEAN DIFFERENCE (m): -0.078

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-STGMA DIFFERENCE (m): 0.369
2-SIGMA DIFFERENCE (m): 0.278
2-SIGMA DIFFERENCE (m): 0.255

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.168
2-RMS DIFFERENCE (m): 0.406
2-RMS DIFFERENCE (m): 0.299

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.554
NRP Yrcs MEAN DIFFERENCE (m): -0.148
NRP Zrcs MEAN DIFFERENCE (m): -0.078

NRP Xrcs 2~-SIGMA DIFFERENCE (m): 0.369
NRP Yrcs 2-SIQMA DIFFERENCE (m): 0.278

NRP Zrcs 2-SIGYA DIFFERENCE (m): 0.255
NRP Xrcs 2-RMS DIFFERENCE (m): 1.168
NRP Yrcs 2-RMS DIFFERENCE (m): 0.406
NRP Zrcs 2-RMS DIFFERENCE (m): 0.299

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 156.582
LGRP Yrcs POSITION (m): -0.056
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LGRP Xrcs POSITION (m): 156.582
LGRP Yrcs POSITICN (m): -0.056



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428444
START TIME: 244410.249
STOP TIME: 244526.999

MINTMOM HDOP: 4.1
MAXTMUM HDOP: 4.1
AVERAGE HDOP: 4.1
MINIMUM VDOP: 9.5
MAXTMUM VDOP: 9.7
AVERAGE VDOP: 9.6

MINIMOM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KA EkAKXKKRKRKA R KARAAA AR K hkA Ak AA AR AR AR b Ak Ik T hkhhhkhhhk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

dhAKAARKKRAKAARAA A KA R AR kA hkAkARkxrhhhhhkkhkrhdhhkhkdk

* *

ARk RKRAKRAAKA K IAkIhhkhhkhhhkhhkkkkhhhhhhrhhrhhhkhhhhhhhhk

VALID APPROACH

khkKRKAAR AR I Ik hhhhkrhhhkhhhkhkhkkrhkhhhkhkhhhhhhhhhhkhd

* *

KhkRRRAARAA Kk Ik hk kA hkhhhkhhkhkkkkhkhhhhhkhkhhkhhhhhk

SUCCESSFUL: APPROACH

KEAKAAKRAKKR A AR A I ARk AT hhkhkhhkkhhhkkrdrhkhhhkhrhhkhhhhhrk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428444
START TIME: 244410.249

STOP TIME: 244526.999
MINIMUM HDOP: 4.1
MAXTIMUM HDOP: 4.1
AVERAGE HDOP: 4.1
MINIMIM VDOP: 9.5
MAXIMUM VDOP: 9.7
AVERAGE VDOP: 9.6

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KAKAAEAKEEAIAAR AR A AR AT IRk khdkhhkkkhkkdrkkhkdokdktik

METHOD OF EVALUATION: SENSOR ACCURACY

dkkkhkhkhkkhkhkkhkhkkdkhkhkhkhkhkhhhkhkhkhkhhhkhkkhkhhkhkkkhkkkhkkhkhkhkhk

* *

kkhkhkkhkhkkhkhkkkhkhhkkkhkkhkhkhkhkhhhhkdrkrkkhrhhkhkdkhkhhhhik

VALID APPROACH

hkkkkhkdkdkhkhkdkhhkhkhkhkrkkhkkhkkhkhkhhkhkkkhkkkhkhkkkhkhkkkkkhkhkhkk

*

dkkhkhkhkhkhkhhkhkhkhhkhhhhkhkhkkkkhkhkhhhhhhhrhhkhhhhkkrkrkkkiohkk

SUCCESSFUL APPROACH

hhkkkhkkkhkhhhkhkhkhhhkhkhhhhkhkkkhkkkkkhkhkhkhhhhkhrhhhhkhhkk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs

MEAN DIFFERENCE (m): 0.545
MEAN DIFFERENCE (m): -0.062

NRP Zrcs MEAN DIFFERENCE {m): -0.001
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.333
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.250
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.290
NRP Xrcg 2-RMS DIFFERENCE (m): 1.140
NRP Yrcs 2-RMS DIFFERENCE (m): 0.279
NRP Zrcs 2-RMS DIFFERENCE (m): 0.290

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.545
NRP Yrcs MEAN DIFFERENCE (m): -0.062
NRP Zrcs MEAN DIFFERENCE (m): -0.001

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.333
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.250
NRP Zrcs 2-SIQMA DIFFERENCE (m): 0.290

NRP Xrcs 2-RMS DIFFERENCE (m): 1.140
NRP Yrcs 2-RMS DIFFERENCE (m): 0.279
NRP Zrcs 2-RMS DIFFERENCE (m): 0.290

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITICN

LGRP Xrcs POSITION (m): 205.175
LGRP Yrcs POSITION (m): -2.959
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LGRP Xrcs POSITIN (m): 205.175
LGRP Yrcs POSITION (m): -2.959

*



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFE
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428446
START TIME: 244827.999
STOP TIME: 244944.249

MINIMIM HDOP: 3.2
MAXTMIM HDOP: 3.2
AVERAGE HDOP: 3.2
MINIMIM VDOP: 10.3
MAXTMIM VDOP: 10.4
AVERAGE VDOP: 10.3

MINIMM NOMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

v e e e ok ok ok e ok e ok ok ok ok ok ok ke e ke e e ok e ke e ok ok e e ok ke ok b ek ok kA A R ok ok Rk k ok

METHCD OF EVALUATICN: TOTAL SYSTEM ACCURACY

hhkkhkkkkhkkhhhkhkhhkhkhhkhkhkhhkhhkhhkhkhhkhkhkhkrhhkhkrkhhkhhhhhhh

* *

hhkkhkhkhkhkhkhkhkhkkhhkhhkhhhkrhkhhhdhkdhhhhhhkdhhhkdhhkhkhhhkik

VALID APPROACH

khkhhkhkhhkhhkhhhkhkhhkhkhhkhhkhkhkhkhhhhkdhhkhkhhhkdxhkrkhkrkhkhhkhhhkhkk

* *

Khkkkkkkhkkkhhkhkhkhkkhkhkhkhkhkhkhkkhkkhkkkhkkhkkhkhkhkkkhhkkhkkdkk

SUCCESSFUL APPROACH

kkdkdkkkhhhkhhhkhkhkhhkhkdhkhhkdkdkkhkdkhhhhhkkhkdhhhkdhkhk

* *

TIME HISTORY ANALYSIS FRM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.562
NRP Yrcs MEAN DIFFERENCE (m): -0.209
NRP Zrcs MEAN DIFFERENCE (m): 0.123

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.423
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.362
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.361

NRP Xrcs 2-RMS DIFFERENCE (m): 1.202
NRP Yrcs 2-RMS DIFFERENCE (m): 0.553
NRP Zrcs 2-RMS DIFFERENCE (m): 0.436

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 151.191
IGRP Yrcs POSITION (m): 3.015
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APFROACH #: SU428446
START TIME: 244827.999
STOP TIME: 244944.249

MINIMIM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

W ww
BN NN

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

MINIM(M NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

e e ok e ke e ok ok e e ke ke ke ke ke ke oo e e e ke o ok ko e ok ok e ok ke ke ke ke ke ke ke ok e ok ok ok e ke ke ok

METHOD OF EVALUATION: SENSOR ACCURACY

Kkkkhkhkhkhkhkhhhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkhkhkhkkhkhhkhhkhkhkhkkhhkhkrkkkk

* *

hkdedkhdddkhkddhkdhkkhkhhkhhhkhhkdhdhkhhhhhhhkkhkkhhkkkhhkkhk

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

khkkkhhkkhhkkhhkhkhhkhhhkhhkkhhhkhhhhkhhhhkhkkkkhhhhhhkhkhhki

*

dhkhkhhkkhkhkhkhhhkhhhkkhhkhhkhhhkdhhkhkhkhhhdrhrhhrhhhk ik s

VALID APPROACH

KAKKKkIA KKK IR KR Ak hkdkhkhkhhhhhkhkhhkkhkhkkthhhhhkhhkdkhki

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.562
NRP Yrcs MEAN DIFFERENCE (m): -0.209
NRP Zrcs MEAN DIFFERENCE (m): 0.123

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGVA DIFFERENCE (m): 0.423
2-SIGQYA DIFFERENCE (m): 0.362
2-SIGA DIFFERENCE (m): 0.361

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

1.202
0.553
0.436

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICIN

LGRP Xrcs POSITIN (m): 151.191
ILGRP Yrcs POSITION (m): 3.015



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428448
START TIME: 245219.999
STOP TIME: 245342.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

MINIMOM VDOP:
MAXIMIM VDOP:
AVERAGE VDOP:

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AhAKAERAKRRKIAAKAAF AR A RAR R ARk R AR A AR AR kh Ak hhhhdhhhkdx

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

*hkhkkrkkhAkhkkhkhkkhkkhhhhkhkhkhhrhkrkkrkkhhhhrhkhhkdhhd

* *

hhkhkkhkhkkhkhkkhkhkhhkhhkrhhhkhkhhkhkkekkhhrkhhkkhkhhhkhhhkihkkd

VALID APPROACH

hkk kA I ARk IRRKRAKRKRKR AN Ak kA hhhhkkkkkhhhkhkkhkhhhkhdk

* *

hAkARRKRAIKRKRR AR A IR AAhhhhhhhkhkkkkkdhhkkhkhhhhhhhhhhik

SUCCESSFUL APPROACH

hhkkkhhkkkhkrkhhkhhhkhhkkkkkhhhkkkhkrkhkhhhkhdhkhhdhkhihtr

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428448
START TIME: 245219.999
SIOP TIME: 245342.249

MINIMIM HDOP: 3.0
MAXTMIM HDOP: 3.1
AVERAGE HDOP: 3.1
MINIMIM VDOP: 10.1
MAXTMUM VDOP: 10.3
AVERAGE VDOP: 10.2

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*hAK I AR IAA KA Kk hA bk kAR kAkhhhkhkkhhkhhkhdrkhkhkdrhd

METHOD OF EVALUATICN: SENSCOR ACCURACY

kkhhkkhkhkkhkhhkhkhkhrhkkhhkhkhkhhhkhhkhkhhhkkhhhhdkhhdhhkhhhhhhk

* *

o e e o e P de Fe Pk R ke ok ok g ek ke ek e ke o ok ok ke ok ok e ok o ok ek ke ok de ke ke e ke ke ke ok

VALID APPROACH

dkkkkhkhkhkkhkhkhkhkrhkkkhkkhkhkhkhkhhkhidhhhkhhhhkhkhhhkhidkkrkik

* *

hkkhkhkkkkkhkdhkhkhhhhkhkkrkhkdkhhhhhrhdhhkhrkkrkikkkkkhkkd

SUCCESSFUL: APPROACH

kkkhhkkhkhkhkhkkkrkkkhkkhkkhhkrhhkhhkdkkhkkrhkhkkhkhhhhkrkhhrhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.514
NRP Yrcs MEAN DIFFERENCE (m): -0.185
NRP Zrcs MEAN DIFFERENCE (m): 0.212

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.262
2-SIGMA DIFFERENCE (m): 0.298
2~-SIGMA DIFFERENCE (m): 0.191

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.061
2-RMS DIFFERENCE (m): 0.475
2-RMS DIFFERENCE (m): 0.466

LANDING GEAR REFERENCE POINT' TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.514
NRP Yrcs MEAN DIFFERENCE (m): -0.185
NRP Zrcs MEAN DIFFERENCE (m): 0.212

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIQMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m):

0.262
0.298
0.191

NRP Xrcs 2-RMS DIFFERENCE (m): 1.061
NRP Yrcs 2-RMS DIFFERENCE (m): 0.475
NRP Zrcs 2-RMS DIFFERENCE (m): 0.466

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITION (m): 297.099
ILGRP Yrcs POSITION (m): 0.090
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LGRP Xrcs POSITICN (m): 297.099
LGRP Yrcs POSITION {m): 0.090



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF

100} BA4B i
5Ob ........... ......

NRP Yres (m) GPS (.),Truth (-)

-2000 0

-2000 0 -6000 -4000

-6000 -4000

O
E
%]
e
N
D_ .
o 0 2 i 3 _40 N X N
Z -6000 -4000 -2000 0 -6000 -4000 -2000 0

NRP Xrcs Position (m) NRP Xrcs Position (m)

134



Bt o
O
i
p
S g
= |
5 :
=
®
o
o
= S
Z ¥
O
O
0 o . S
e Lo Co

(w) IndinQ 18Y14 NND [eseie]

aC

Or o
o
o
L
)

=\ g

(V)

@) '
-
o

= S

= ¥
<
n.

o

: S

2 &

(w) IndinQ J8}14 34d lelele

0

-2000

-4000

00

o 0 o To) o
1 ool

6

(w) INdINQ J8}id NIND [BOIuBA

-2000

-4000

00

o o o o o9
n I— Y ~— n/—.—ﬁ—o

(w) IndinQ 18314 J4d [EOIHBA

NRP Xrcs Position (m)

m)

(

NRP Xrcs Position

135



NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428452
START TIME: 246565.499
STOP TIME: 246679.499

MINIMUM HDOP: 2.4
MAXIMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 6.7
MAXIMUM VDOP: 7.0
AVERAGE VDOP: 6.9

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

B T X T 2 LR R TS LR R e R et bttt

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KA AAKEAEIAR AR KRR RIKR AR KK AR AR R ATI AR Ak khkdkkhkhk

* *

Fhk kAR AkIARA AT kA AT Rhh kN hkkdokkkhkkrkhhkhhhhhkhhhrbdkx

VALID APPROACH

ek dek koo k ok ok d ok ke ok kkhkk

*

Tk kK khARAkA ATk kR I R A A A Ak hhhhkkkhrkhkhhhhkkhdkrkk

SUCCESSFUL APPROACH

hhkhkkhkkrkhhkhkrrkkhhkhkhhAkdhkhkhkhkkhkhkhkkhkrhkhkhhkhrhkhhhd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-QUT

NRP Xrcs MEAN DIFFERENCE (m): 0.496
NRP Yrcs MEAN DIFFERENCE (m): -0.175
NRP Zrcs MEAN DIFFERENCE (m): -0.050

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGVA DIFFERENCE (m): 0.264
2~-SIGMA DIFFERENCE (m): 0.250
2-SIG@A DIFFERENCE (m): 0.347

NRP Xrcs 2-RMS DIFFERENCE (m): 1.027
NRP Yrcs 2-RMS DIFFERENCE (m): 0.431
NRP Zrcs 2-RMS DIFFERENCE (m): 0.361

IANDING GEAR REFERENCE POINT TOUCHDOWIN POSITICN

ILGRP Xrcs POSITICN (m): 144.629
LGRP Yrcs POSITION (m): 0.942
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APPROACH #: SU428452
START TIME: 246565.499
STOP TIME: 246679.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N NN
[

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[ W e}
O ol

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

FrEhkAAARAERRIAKAR AR A KA hhkhkdhkhhhkhhrkkrkkhhhkhhdhrrbkhd

METHOD OF EVALUATICN: SENSCR ACCURACY

ThkihkhkhhkkhkrrkrkAkrhhkhkhhhkhkhhhkhkkkhhkkkkhkhhkkhkhdhhhhhhk

* *

hhkhARkAIRKARIAIARKRAK KK ARk A kA hh ARk R I Ak hhdkkhkhhkhhdk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

ThhKAKRKAKAKEKKARAKRA KA KA Ak hhkhhhkhkhkhkhkhrkkkkkhkhkhhk

*

khkhkhkhkhkhkARkRARIARAA KKk hhkhhhhhkhrhhhkhkhkhrhkrkkhkhkhhhd

VALID APFROACH

Tk kRAKKAAARRKIA Rk Ak hTrhkAhkAhhhhkkhhkkkhkkhhkdhhhkdkkikk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL~OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.496
NRP Yrcs MEAN DIFFERENCE (m): -0.175
NRP Zrcs MEAN DIFFERENCE (m): -0.050

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.264
NRP Yrcs 2-SIGYA DIFFERENCE (m): 0.250
NRP Zrcs 2-SIGVA DIFFERENCE (m): 0.347

NRP Xrcs 2-RMS DIFFERENCE (m): 1.027
NRP Yrcs 2-RMS DIFFERENCE (m): 0.431
NRP Zrcs 2-RMS DIFFERENCE (m): 0.361

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 144.629
LGRP Yrcs POSITION (m): 0.942



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428454
START TIME: 246991.999
STOP TIME: 247104.999

MINIMUM HDOP: 2.4
MAXTMOM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 5.7
MAXTMUM VDOP: 5.9
AVERAGE VDOP: 5.8

MINIMM NOMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

3k ok Ak ke ek ek ke ok ok ke ok ke ke ke e ke ke ke e ke ke ke e ke e ok ok ok e ok ke ke ok ok ke ke ke ek ok ok

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

hhkAAAhAAhk kA khkAkAA kA Ak hhkhkdkkkkhkkkhkhdhhhkhhhhhhhk

* *

dhkkhkkhkhkkhkhhkhhkkhkkhkhkkkkkkkkhkhkhhdhhkrhhhhhhhdkhikikk

VALID APFRCOACH

khkkhkkhkhhkdhhdkkkkkhhkhkhkhkkhhkhkhhkhkhhhkkkkhkhkhdkhhhkkrkhk

* *

e ek Fe ke ok Fe ok ek g e ok ek Kk e e e ke e ke ke e e e e de ke e e ke ke ok ok ke ok ke keok ke dek ke ke ok

SUCCESSFUL APPROACH

KA A KAK A KA KA AT AT ARARA IR KRR A AR A Ak hhhhkhhkhhkrhhkdkhkh

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.385
MEAN DIFFERENCE (m): -0.234
MEAN DIFFERENCE (m): 0.067

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.245
2-SIGMA DIFFERENCE (m): 0.289
2-SIGMA DIFFERENCE (m): 0.248

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.807
0.550
0.281

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 81.102
LGRP Yrcs POSITICON (m): 2.946
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APPROACH #: SU428454
START TIME: 246991.999
STOP TIME: 247104.999

MINIMUM HDOP: 2.4
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMIM VDOP: 5.7
MAXIMUM VDOP: 5.9
AVERAGE VDOP: 5.8

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkkkhkhhkhkhAkhhkhkhkhhkhhhkAhkhkdohkhkhkkkhkkhkhkkkkhhkhhdhhhkhk

METHOD OF EVALUATION: SENSOR ACCURACY

khkkkhkhkhkkhkkhkhkkhhkhhkhkhhkhkhkkhkhkrhkhkhkkhkhkhhkhkhhkhhkhkhhhkhkkik

* *

hhkkhkkhkkkhkhkhkhkhkkkkhkkhkhkhkhkhkhkkkkhhkkhkkkkhkhkhkkhkkhkhkkk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

HhkKAKEIKAEKKAAKAKRKAAAKAA A ARk hhhhkdkhkhkhhdhhkdhhkhkhhkhk

*

dhkkkkhkhkhkhkhhkhkhkhkhkhkhkhhkhhkhkhkhhhkhhhkhhhkhhkhkhhkkkkkhkhhkhkdk

VALID APPROACH

AhkkhkkhkkhkhkhkhkhkhhkhhkhrkrhkhkhhkddhkhkhkhhrhhkrhkdhkhhkhkrRAkrArhkkxk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.385
NRP Yrcs MEAN DIFFERENCE (m): -0.234
NRP Zrcs MEAN DIFFERENCE (m): 0.067

NRP Xrcs 2-SIGMA DIFFEREXCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIQVA DIFFEREXCE (m) :

0.245
0.289
0.248

NRP Xrcs 2~-RMS DIFFERENCE (m): 0.807
NRP Yrcs 2-RMS DIFFERENCE (m): 0.550
NRP Zrcs 2-RMS DIFFERENCE (m): 0.281

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 81.102
LGRP Yrcs POSITION (m): 2.946
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NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428456
START TIME: 247426.749
STOP TIME: 247542.249

MINIMUM HDOP: 2.5
MAXTMUM HDOP: 2.5
AVERAGE HDOP: 2.5
MINIMOM VDOP: 4.7
MAXIMUM VDOP: 5.0
AVERAGE VDOP: 4.9

MINIM®M NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkdhkhkhkAkrhhkhkhkhkAkRARA A ARk Ak ARk hdhkrrk kAR dhkkrkkkdhkhhkdkhk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

hhkkhkkkhkhkhkhrkRrrk AR A kA kkkhkkhhkARkhhhkkhkkhdrhhhhkrdhkrhkd

* *

dkkhkhkkhkkkhkkhkhkhkhkdkhkkhhkhhhkkhkhkhkhkhkkhkhhkhkhkhhkhhhhkk

VALID APPROACH

*hkkhkhkhkkhhkhhkrhkhhhhhhhhhkhhkrhxhkhkhrkkkkkdkhkhhhkhhhk

* *

khkhkhkhkrhkRrkrAhkkAkkKkdkhkhkhhkkkkkkhkhkokhhhkhkhkhkhhkikx

SUCCESSFUL: APPROACH

dekdkhkhkhkkhkhhkhkhkrhkkhhhkhhrkhhhdhkkkhkhhhkrhhkhhhkhrik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.462
NRP Yrcs MEAN DIFFERENCE (m): -0.135

NRP Zrcs MEAN DIFFERENCE (m): 0.003
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.370
NRP Yrcs 2-SIQA DIFFERENCE (m): 0.215
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.272
NRP Xrcs 2-RMS DIFFERENCE (m): 0.995
NRP Yrcs 2-RMS DIFFERENCE (m): 0.345

NRP Zrcs 2-RMS DIFFERENCE (m): 0.272

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 170.414
IGRP Yrcs POSITION (m): 1.619
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APPROACH #: SU428456
START TIME: 247426.749
STOP TIME: 247542.249

MINTMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

NN
[ IO I8

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

U
0ol

MINIMM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkkkhkhkhkkkhkkkrkhhkdhhkhhhkkhkhhkhhkhkbkhhhhhhhkhkrhhhkh

METHOD OF EVALUATION: SENSOR ACCURACY

gk kAR KIKhKARkkkhkhkhkhkhhkkkkhkkhkhdhkkhokhhhkhhkkrkhhhhihdx

* *

dkkkkhhkkkkkhhkhkhhkkrhkhhkhkhhhkhkhkhhkhhkkhkkhkkkkhkhkhdhdhhk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER 'S

AAKRKKKKKKRKRKRAR KA Ak A khhkhkhkhkhkkhhkkhkkrrkkkhkkkkhkhkhk

*

AhARk AR A RKRKRAAR A AR XA R I kA b hhkkrkhhkhdhkhkkkxkkkhhkhkkhhhkk

VALID APPROACH

ARKRARAKRK KKK AKRKA AR IR RKAK KRR A A AIRR A Ak hhhhhhhdhkihhr

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.462
NRP Yrcs MEAN DIFFERENCE (m): -0.135

NRP Zrcs MEAN DIFFERENCE (m): 0.003

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.370
NRP Yrcs 2-SIQMA DIFFERENCE (m): 0.215
NRP Zrcs 2-SIQMA DIFFERENCE (m): 0.272

NRP Xrcs
NRP Yrcs
NRP Zrxcs

2-RMS DIFFERENCE (m): 0.995
2-RMS DIFFERENCE (m): 0.345
2-RMS DIFFERENCE (m): 0.272

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITIN (m): 170.414
IGRP Yrcs POSITICN (m): 1.619



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428458
START TIME: 247845.999
STOP TIME: 247959.749

MINIMUM HDOP: 1.9
MAXIMUM HDOP: 2.0
AVERAGE HDOP: 1.9
MINIMUM VDOP: 3.6
MAXTMUM VDOP: 3.7
AVERAGE VDOP: 3.7

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KREKKRKEKKA I K AR A IR IR A KAk Ik kA hhhkkkkkhhkhhkhkkhhkhk

METHCOD OF EVALUATION: TOTAL SYSTEM ACCURACY

Fkkkkkhkkhhkhkhkhkhkhkhhkdhkkkhkhhhhkkkhhkhkkhrrhhkhhhhhhk

* *

ThkAAkKIAKAKAA A IAAIKRAKRR AR Ak AAkhhhkhkhkhkrrxhhrkrrhkkkrhhkhhk

VALID APFROACH

hhhkhkhkhkRAKAIRAKRR I AAR AR ARk I AFhh kA xAA kKA khhdhhhhhhkdcrk

* *

khkhkAkKhkAkAkIAAkIAARR I AAA*hkhkkhhkhkhhkhkhkkhhhhhhkkkdhhkhhhkhhk

SUCCESSFUL APPROACH

khkkAhkhkrhkhkhhkhhhhhhhhhkdohkhhkhkkrxkhkhhhkdkhhhrhhhhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.513
MEAN DIFFERENCE (m): -0.123
MEAN DIFFERENCE (m): 0.056

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m):
2-SIGMA DIFFERENCE (m) :
2-SIGVA DIFFERENCE (m) :

0.337
0.151
0.288

1.079
0.289
0.309

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITION (m): 194.833
LGRP Yrcs POSITION {m): 1.500
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APPROACH #: SU428458
START TIME: 247845.999
STOP TIME: 247959.749

MINIMUM HDOP: 1.9
MAXTMUM HDOP: 2.0
AVERAGE HDOP: 1.9
MINIMIM VDOP: 3.6
MAXTMUM VDOP: 3.7
AVERAGE VDOP: 3.7

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE MIMBER OF SVs: 4

KERRAKRKAKARAA K kAR ARk A F Ak kA AR F AR AR ARk hhhhkkdkdhkhkhi

METHOD OF EVALUATICN: SENSOR ACCURACY

FEkRkKkAKIA ARk A hAAAk A khkhhhkAhkhhkkkhhkhhhhhkhhhrrkhkhhkkdk

* *

kkkkkkdkhkhkkhkrkhkhkhkkkkhkhkhhkhhkhkkhhkdkkhkrhkhhkhkrkhkrhhkrkhx

* UNSUCCESSFUL. APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

khkkhkhkhkhkhkhhkhkhkhkkrkkkkhhkkhhkhkhhhkhkkkkhkrhrkhkhkhkhhhhkhhkhkit

*

dhkkhkhkhkdhhkhkhkhhhhkhkhkhkkrkAkhkrRAkAhkdhAAdhrhkkkkkhkkkkhkkhhkhd

VALID APPROACH

*hkhkhkkhkhkhkhkhhkkhhkkhkkhhkhkhkhkhhkhhkkhkkkkhkkkhkhkhkkhkkhkhkhkhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m) :
MEAN DIFFERENCE (m) :
MEAN DIFFERENCE (m) :

0.513
-0.123
0.056

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.337
2-SIGVA DIFFERENCE (m): 0.151
2-SIGMA DIFFERENCE (m): 0.288

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFEREXCE (m) :

1.079
0.289
0.309

LANDING GEAR REFERENCE POINT' TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 194.833
IGRP Yrcs POSITION (m): 1.500



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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Lateral PFE Filter Output (m)

Vertical PFE Filter Output (m)

PATH FOLLOWING ERROR
SU428458 ' :

CONTROL MOTION NOISE

N
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428460
START TIME: 248254.249
STOP TIME: 248370.249

MINIMUM HDOP: 2.1
MAXTMOM HDOP: 2.1
AVERAGE HDOP: 2.1
MINIMUM VDOP: 3.4
MAXIMIM VDOP: 3.5
AVERAGE VDOP: 3.4

MINIMUM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhAkhkhhkhARKRRRAAAKA AR KA A ARk I A Ak hhkrkhhhhhhdhhhrrhrhk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KARARKRIRKRAAK KR I AR KA RA R I AR kb Ak hhARhA Rk kT ok khhkhhkdhkhidik

* *

kkkhkhkkhkhkkhkkhkkhkhkhkhhkhkhhkhkhhhhhhhhhkhkkhkbhhkhkkrhkhkxk

VALID APFROACH

AhkRARKARARKKkA*hkkhhkhkhkhkhhhkhkhhkhkkkrkhhhkkkkhhhhhhhhhikik

* *

kAKKkAAkAkkhkhkkhkhkkhkhhkhhhkhkhhkhkkdhrkkhrkkhkhhhrhhhkhhhrkk

SUCCESSFUL APPROACH

hhkkhkhkhkhkkhkkhhkhkhkhkhkhkhhhhkhhdhhkkkkhhrhkkkhhhhhhhdhhikhik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs

MEAN DIFFERENCE (m): 0.516
MEAN DIFFERENCE (m): 0.022

NRP Zrcs MEAN DIFFERENCE (m): 0.008
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.179
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.129
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.282
NRP Xrcs 2-RMS DIFFERENCE (m): 1.047
NRP Yrcs 2-RMS DIFFERENCE (m): 0.137
NRP Zrcs 2-RMS DIFFERENCE (m): 0.282

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITIN (m): 256.232
IGRP Yrcs POSITION (m): 0.259
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APPROACH #: SU428460
START TIME: 248254.249
STOP TIME: 248370.249

MINIMUM HDOP:
MAXTMOM HDOP:
AVERAGE HDOP:

[SESENY
R

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

W W w
LRS-

MINIMIM NUMBER OF SVs: 4
MAXTM(M NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*hAK AR KKK IIARAA AT A AR Ak kR A A kdhhdhhkrhhkhhdkhrhhhhrd

METHOD OF EVALUATICN: SENSOR ACCURACY

kkkhkkkkdhkhkhkhkhkrAkAkkhkhhkhkkkrkhkkkhhkhhkhhhhhhrhrhkhhk

* *

dhkkhhkhhkdhhkhkhkhkhhkhhhhkhkhkkhkdkkrhdrhhkhhkhhhihhhkhhkkxk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

kkkkkhkhkhkhhkhhkkrkhhkhhkhkhkhhkhkhhkkkhkhkrhhhhkhhkhhkrhhhhhk

*

kkkkkhkkdkhkkhkhhhkkhkhkkhhkhhkhhhkhkhkrhhhkhkkkrhhkhkrhhhkhkhkh ki kd

VALID APPROACH

e ok o e ok ok ok ke ke e de e e e e e ke ek e ok e e ok e de ko de ok ke ke ke ke ok ke e ok ok ok ke ke e de ke ok

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-CUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.516
MEAN DIFFERENCE (m): 0.022
MEAN DIFFERENCE (m): 0.008

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m) :
2-SIGVA DIFFERENCE (m) :
2-SIQA DIFFERENCE (m) :

0.179
0.129
0.282

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.047
2-RMS DIFFERENCE (m): 0.137
2-RMS DIFFERENCE (m): 0.282

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICIN

LGRP Xrcs POSITICN (m): 256.232
IGRP Yrcs POSITION (m): 0.259



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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PATH FOLLOWING ERROR
SU428460 ' '
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-20 ; ; :
-6000 -4000 -2000 0

[\
(@)

Vertical PFE Filter Output (m)

-6000  -4000  -2000 0
NRP Xrcs Position (m)

155

CONTROL MOTION NOISE

Lateral CMN Filter Output (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428462
START TIME: 248668.249
STOP TIME: 248781.999

MINIMUM HDOP: 5.5
MAXTMIM HDOP: 6.4
AVERAGE HDOP: 5.9
MINIMUM VDOP: 13.2
MAXIMIM VDOP: 15.9
AVERAGE VDOP: 14.6

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*AARKRRKEAKKRAAA A ARA AR Ak hhkhhhk kR kA khhkhkkhhkrkhhhkk

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

EEKKAKKRKKR I ARk I I kR hhkhkhkhhkhkhkkrhkhkhrhhhhkkhhhhrkkhdkkhkkhk

* *

khkkkkhkkkkhkkhkhkhkhkhhhhkhrhkhhhhkhkhkkrhhhkdhhkkkkhkhkhhkkt

VALID APPROACH

Khkhkhkhkhkkkkkkkhhkhhkhkhhhkhkkrhrhkkhhkhdrkhkhhkrdhkhkhkhikik

* *

Khkkkhkhkkhkhhkhkhkhkhhkhhkhkhkkhkhkhhhhdhhkhkhkdhhdkrhrhkhhkhkhhhkhkhk

SUCCESSFUL: APPROACH

KEAKKAKRKRAK A AR A A A RThhARhA Nk dkxrAAkAdhhkkhrhhdhhhdkhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428462
START TIME: 248668.249
STOP TIME: 248781.999

MINIMUM HDOP: 5.5
MAXTMUM HDOP: 6.4
AVERAGE HDOP: 5.9
MINIMUM VDOP: 13.2
MAXTMUM VDOP: 15.9
AVERAGE VDOP: 14.6

MINIMM NUMBER OF SVs: 4
MAXITMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Kkhkkkkdhkhkhkhhhkhhkrhkhhkhhkhhhkhhhkkrhkkkhxhkkhkhhkrdhdhhk

METHOD OF EVALUATION: SENSOR ACCURACY

dkkkhkhkkhkhkhkkhkkkhkAkrhkAhkrkkhkkhkkhkkkkkkhkhhkhhkhhhhkhhhrhk

* *

khkhkhkhkhkhkkkhkkhkhhhdhhhkhkhkkhkkhhhhkhhhkdhrkhrkhkhkkkrkhk

VALID APFROACH

KAKAKR kAR *IKkhhkAhkhhAkhhkkhkkhkhkkhkrrhhhrAkhkkhrhhrkkdhkhkhk

* *

khhkkkhkkdkhkhkhhkhkhkhkhkkhkkhkhkhkhkhhkhhkhhkhkrkhkkrkkkrokkkkrrkkr

SUCCESSFUL: APPROACH

hhkAkhkhkhkkhkhkhkkhhhkhkkrAkARARRkAkA kA kA hkhkhhhhkkhkhhhkhdhhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.617
NRP Yrcs MEAN DIFFERENCE (m): -0.334

NRP Zrcs MEAN DIFFERENCE (m): 0.031
NRP Xrcs 2-SIGVMA DIFFERENCE (m): 0.403
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.571
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.277
NRP Xrcs 2-RMS DIFFERENCE (m): 1.298
NRP Yrcs 2-RMS DIFFERENCE (m): 0.879
NRP Zrcs 2-RMS DIFFERENCE (m): 0.284

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.617
NRP Yrcs MEAN DIFFERENCE (m): -0.334
NRP Zrcs MEAN DIFFERENCE (m): 0.031
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.403
NRP Yrcs 2-SIQYMA DIFFERENCE (m): 0.571
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.277
NRP Xrcs 2~RMS DIFFERENCE (m): 1.298
NRP Yrcs 2-RMS DIFFERENCE (m): 0.879
NRP Zrcs 2-RMS DIFFERENCE (m): 0.284

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 190.189
LGRP Yrcs POSITION (m): 3.431
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LGRP Xrcs POSITION (m): 190.189
LGRP Yrcs POSITION (m): 3.431



NRP POSITION vs 95% TUNNEL
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428464
START TIME: 249107.749
STOP TIME: 249227.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

Wb W
v o3

MINIMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

o o O
Ul o o

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkdkkhkkhkkhkhhhdhkdkkkkhkhhkhhkhkhkhhkkkhkhkkhkhkhkhhhhhkhhk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

hhkkhkkhkhkkkhkRhkrRhkkdhAhkhkAKkEhhhkkkkhhkkhkhkkhhhkhkhkhhkhhhd

* *

Ik KAKKEKRKI AR KRR AR AAkhAAAhkRXkA AR hRhkhhhhhkhhhhhrk

VALID APPROACH

dekkkkhkkhkkhkkhhhhkhhkhkrkhhkrhhkhkhkhrkkhhhkkkhhkhkhkhhhkd

* *

KkkkRRAA R AR AAA IR ERk T A kA hkhkhhhhk kA hdrAhkrkkhhhhkhhhdhhd

SUCCESSFUL APPROACH

Thkdkhhkhkkdkhkrkhkkhkhkhkhkhhkhkhkkhhhkrkhhkhkkhkhhhhhhhhthhhkk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.422
MEAN DIFFERENCE (m): -0.232
MEAN DIFFERENCE (m): 0.087

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.215
2-SIGMA DIFFERENCE (m): 0.363
2-SIGA DIFFERENCE (m): 0.228

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.870
0.590
0.286

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITICN (m): 318.170
IGRP Yrcs POSITION (m): 0.668
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APPROACH #: SU428464
START TIME: 249107.749
STOP TIME: 249227.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

Wb W
w o -d

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

o o 0O
(82 3Ne e}

MINIMIM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkkkhkhkhkhkhkrrkhkrhkhhkhkhkkhrhhhhhkhkkhhkhhhhhhhhhkhkkk

METHOD OF EVALUATION: SENSOR ACCURACY

AhkARRKRRAKR ANk Ik hkhkhhhhhhkhkrkhhkhkhhrkhkkbrkhkkhkkhhhdkhhk

* *

kkkhkhhkkk kA khkhhhrdhrkrhkhkhhhhhkkhhkhhhkhkhhkhkhhdhhrhkk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER 'S

e k& ke ke ke e de e & e e e e ke ke de de ke ke ek ke ek ke kok ke ke ke ke de ke ok ke ek ok ok ok ke ek ke ke

*

ARKkAARARhkRhkhhkhhhhhkkrkkkxhkhkhhkhhkhkrkkhkhkhhhhhhhhkhkhd

VALID APPROACH

Khkhkkhkkhkhhhhkhkhkohhkhhkhkikkkhhkhkhkhhkhkhhkrkhkrkhkhkkrhkh ik

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.422
NRP Yrcs MEAN DIFFERENCE (m): -0.232
NRP Zrcs MEAN DIFFERENCE (m): 0.087

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.215
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.363
NRP Zrcs 2-SIGVA DIFFERENCE (m): 0.228

NRP Xrcs 2-RMS DIFFERENCE (m): 0.870
NRP Yrcs 2-RMS DIFFERENCE (m): 0.590
NRP Zrcs 2-RMS DIFFERENCE (m): 0.286

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

ILGRP Xrcs POSITION (m): 318.170
LGRP Yrcs POSITION (m): 0.668



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428466
START TIME: 249554.749
STOP TIME: 249673.749

MINIMUM HDOP: 3.1
MAXIMUM HDOP: 3.2
AVERAGE HDOP: 3.1
MINIMUM VDOP: 5.8
MAXIMIM VDOP: 6.3
AVERAGE VDOP: 6.0

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AARKAAKARIA Ak khhkhkdrhkkhkhhkkhhhkhrdhkrkkhhkkhkhrhhrid

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KkkhkIkhrrhkhhhkhkrkkhkhkkhkkhhhkkrhkhkhkrkohkhkhkhkhhhhhd

* *

ThkkKkAkrhkhAhhhhhhhkhkkhkhkhrhkhhhkrkhhhkhhkdkrhkkhhkhhkhhhk

VALID APPRCACH

hhkhkdkkkhhhkkkhhkhhkhhhkhkkhhhhkhhhhkkhrrhhhrhhhhhkrhhkk

* *

dkkhkkhkkhkhkhkhkdhhhhkkkrkhhhhkrhhhrkhhhhhhhhkdhhhhhhhhrrx

SUCCESSFUL: APPROACH

dhkkhkhkhkhkhkhkhkkkkhkdhkhkrkhkkhkhhkkhhhrkdrkhkhkhkhkrrhdhhhhhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428466
START TIME: 249554.749
STOP TIME: 249673.749

MINIMUM HDOP: 3.1
MAXIMUM HDOP: 3.2
AVERAGE HDOP: 3.1
MINIMIM VDOP: 5.8
MAXTMIM VDOP: 6.3
AVERAGE VDOP: 6.0

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Kkhkkhkhkk Ak hkhkrhkkkkkhhkkkrbhkhhhhkk kb hhdhhkhhhhhihtry

METHOD OF EVALURTION: SENSOR ACCURACY

Fkkkkhkkhkkkkhkhkkhkhkkhkhhkhhkhkhhkhhkhhkhkkkhhhhdhhkhhhhidtx

* *

*hkhkkkhkhhkhhkhkkhkkhkhkrkkkhkhkhhkhkkkkkhkhkkhkhkhkhkkkhkhkkkhhkk

VALID APPROACH

hhkkAkKRIARKAAKR AR K I A kK hkd kA A rhkkdkkrkhhkhhhhkrhkhrx

* *

dhkkkhkkkhkhkhkhhkdkkhkkkhhkkhkhhkhhkhhkhkhhokrokkkhhkhhhkkhkhkhkkhx

SUCCESSFUL APPROACH

dhkkhkkhhkkhkhkhkhkkhkhkhhkhkhkxhkhhkhkdkhkdhkkhkkkhkkhkhhhkhkhhhhhik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.483
NRP Yrcs MEAN DIFFERENCE (m): -0.111
NRP Zrcs MEAN DIFFERENCE (m): 0.099

NRP Xrcs 2-SIGVA DIFFERENCE (m): 0.176
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.144
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.259

NRP Xrcs 2-RMS DIFFERENCE (m): 0.981
NRP Yrcs 2-RMS DIFFERENCE (m): 0.264
NRP Zrcs 2-RMS DIFFERENCE (m): 0.326

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.483
NRP Yrcs MEAN DIFFERENCE (m): -0.111
NRP Zrcs MEAN DIFFERENCE (m): 0.099

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.176
2-SIGMA DIFFERENCE (m): 0.144
2-SIGMA DIFFERENCE (m): 0.259

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.981
2-RMS DIFFERENCE (m): 0.264
2-RMS DIFFERENCE (m): 0.326

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITICON (m): 290.855
LGRP Yrcs POSITION (m): 3.532
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LGRP Xrcs POSITION (m): 290.855
IGRP Yrcs POSITICON (m): 3.532
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428468
START TIME: 249979.749
STOP TIME: 250099.749

MINIMIM HDOP: 2.8
MAXIMUM HDOP: 2.9
AVERAGE HDOP: 2.9
MINIMIM VDOP: 4.8
MAXTMOM VDOP: 5.0
AVERAGE VDOP: 4.9

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE, NUMBER OF SVs: 4

kdkkhkdkhkkhkkhkkRhkrARAR Ik AR I kA hhhkhhkhrkhhkkhkrkhkkhkhkhhik

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

dhk kA AKARKAKKRARK I AkAhkhhkkrhhhkhkhkkrArhArdhkrkkkhhhhhhhhhhk

* *

Khkdkkkhkhkhhkhhkhhkkhkhkhkrkkhdhkhhkhkhrhhkhdhkrrkkrrdrhhkhrkhhkrhkkr

VALID APFPROACH

dkdkkkhkrhkkhkhhkhkkhkkkhhkhkhhhhkhkkhhkrkhkhkhkdkhhhrhdhkx

* *

khkhkhkhkhkkRRAR Ik kA bk hkAkk A hhhhhkhkkdhhkhdhrhkhhkrkkhhkhhhhk

SUCCESSFUL APPROACH

khkkkhkhkRrERKkRk b Ak R hkkkhkhhkhkdhhkkhkrkhrdhhhhdkrhhhdhhhhhhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.514
NRP Yrcs MEAN DIFFERENCE (m): -0.212
NRP Zrcs MEAN DIFFERENCE (m): -0.004

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.247
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.405
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.312

NRP Xrcs 2-RMS DIFFERENCE (m): 1.058
NRP Yrcs 2-RMS DIFFERENCE (m): 0.587
NRP Zrcs 2-RMS DIFFERENCE (m): 0.312

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 161.687
IGRP Yrcs POSITION (m): -0.457
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APPROACH #: SU428468
START TIME: 249979.749
STOP TIME: 250099.749

MINIMUM HDOP: 2.8
MAXIMUM HDOP: 2.9
AVERAGE HDOP: 2.9
MINIMUM VDOP: 4.8
MAXTMIM VDOP: 5.0
AVERAGE VDOP: 4.9

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhkhkhkhkrhhkRARARKkAA Ak khkhhkhhhhkhhhkhkrdrhhhkdhhhkkhrrk i

METHOD OF EVALUARTICON: SENSOR ACCURACY

Khkhkhhkkhkhkhkhkhhhhkhkkrkrkhkhhkhkkhkhkhkkdhrhhhhhhkhkkddkkikk

* *

*RAARKRAKNAkhkhkhkkAhhhhhkhhkhhkkhrhkhhhkhhhhhrdkkhkkhhhd

* UNSUCCESSFUL, APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN  *
* THE VERTICAL FILTER REQUIREMENTS

hkhkhhkhkhkhkhkhkhhkhkhhkhkhkrhkkkdhkhkhkkhhkkkhkhkhkhkhkrkhhhhkd

*

hhkkhkhkkkhkhkhkkhhkhkhkhkhkhkkkkhhhkhkdrhhhkhkhhkrkhhkkhkkdhkhkhhkkk

VALID APPROACH

dhkhkkkdkhkdkdkhhkhkkhhhkhhhkhhhkhkdkhkkhhhkhkbhhhhkdhhhhkhik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m):
NRP Yrcs MEAN DIFFERENCE (m) :
NRP Zrcs MEAN DIFFERENCE (m) :

0.514
-0.212
-0.004

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.247
2-STGMA DIFFERENCE (m): 0.405
2-SIGA DIFFERENCE (m): 0.312

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.058
2-RMS DIFFERENCE (m): 0.587
2~-RMS DIFFERENCE (m): 0.312

LANDING GEAR REFERENCE, POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITIN (m): 161.687
LGRP Yrcs POSITIN (m): -0.457
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Lateral PFE Filter Output (m)
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Vertical PFE Filter Output (m)

PATH FOLLOWING ERROR

SU428468
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428470
START TIME: 250402.749
STOP TIME: 250522.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN
o W

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[
N W N

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AEKKRKKKKKKR KA KA A A AR kKRR kA AR * kA RI kAR R hAkdArhhhxkxd

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

kAKX K kA khk*hkkhkhkkhhkhkhkhkhhhhhkkhkhkhkrrkhhrrkdhhkrkhkkrhrk

* *

ARKKERKRKRARAKAAA R A A Ak dhkhkhhhhhkhhkhhkrkkrkdhrkhhdhk

VALID APPROACH

KhARAKRKAAKRA AR A ARA KRk A A hh kA hhkkrd kAR kFhhkhhkkhhkkhhk

* *

hhkhkkkkkkhkhkkhkhkhkhkhkhkhkkhkhkkhkhkhhkhkhkkrkhhkhhrhhkhhhhhhk

SUCCESSFUL APFROACH

hhkkhkhkkhkhkhkhkkhhhkhkhkhkhhhhhkhhkkkhkhhrhkdhrhhkdhrdhhkhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428470
START TIME: 250402.749
STOP TIME: 250522.499

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

[XS2N NI V]
oo oo oo

MINIMUM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

[
B W N

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

e e e v e d ke ke Rk ko gk ok ok ok e ok sk ke ke ke ke e e e ok ok ok ok ok ok ok ke ok ok e ok ok ke e ok

METHOD OF EVALUATICON: SENSOR ACCURACY

kkkkkkhkhkhhhkhhkhkhkkhkhkhhkhhkhkhkhkkhkhkkkkkhkrkhkkdkkhkkkkik

* *

kkkkhkhhhkhkhhkhkhkhkhkkkkhhkkhhkhhkhhhhdhkkhkhkhhhkhkdhkdrhhkkhk

VALID APPROACH

hhkhkhhkhkhkhkhkhkhkAkrhkRkAkhkARkhkA KA hkhkhhhhkhhhhkdhhhhhkhhhhhhhhd

* *

kkkkkhhkkhkhhhkdhkhkhkhhkhkhkkkhkkhhkhkkkkkkkkhkkhkhkhkhkhkkrkhkrhkhk

SUCCESSFUL APPROACH

dhhkhkhkhk kA A AARARRKRAKAAIA KRR A kA hk bk hhhkhhkhkh kA hhkhhkhhkhhhkhkri

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.538
NRP Yrcs MEAN DIFFERENCE (m): -0.155
NRP Zrcs MEAN DIFFERENCE (m): 0.081

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.373
2-SIGVMA DIFFERENCE (m): 0.222
2~-SIGMA DIFFERENCE (m): 0.252

NRP Xrcs
NRP Yrcs
NRP Zrcs

1.139
0.381
0.300

2-RMS DIFFERENCE {m) :
2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.538
NRP Yrcs MEAN DIFFERENCE (m): -0.155
NRP Zrcs MEAN DIFFERENCE (m): 0.081

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.373
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.222
NRP Zrcs 2-SIQMA DIFFERENCE (m): 0.252

NRP Xrcs 2-RMS DIFFERENCE (m): 1.139
NRP Yrcs 2-RMS DIFFERENCE (m): 0.381
NRP Zrcs 2-RMS DIFFERENCE (m): 0.300

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 129.115
LGRP Yrcs POSITION (m): 0.682
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LGRP Xrcs POSITION (m): 129.115
LGRP Yrcs POSITION (m): 0.682



NRP POSITION vs 95% TUNNEL
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Lateral CMN Filter Output (m)

Vertical CMN Filter Output (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428502
START TIME: 321140.624
STOP TIME: 321247.249

MINIMOM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N B B
LSRN BN

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

LR
o

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KAAAAAAA KA ARAAAARARARRAAAL A A khhkhhkkkkhkkkhhihhhdk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

khkkhkkkhkhkhhkhAkhhkkhkhkkrkhkkhkhkhkrkrkhhkhkhkhkhkhkkkkhkhkrkkhkkkd

* *

dkhkhkdkkhk kA hkAkhkhhkrkkhhkkhdkhkhhkkkhkkkkhkhkkkkhkhhhkhkk

VALID APPROACH

kkhkhhkkhhkhkhkhkhhkhkhhkhkhkkkhkhkhkkkrkkkrkkhhkhkhkhkhhhrkhhkkxhhkk

* *

% K Fe KKk de ko ok ek ok kg ke ke ok e e ke ke ok ke e e e e ke g o ok e ok ok ok ok ke ok ke ok e ke ke ke ke

SUCCESSFUL APPROACH

dhAhkAKAkAKAhhkhhkhkhhkAhkhhkhhkhkdkhhkhhhkrhkhhhhhhhhhhhhd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs

MEAN DIFFERENCE (m): 0.434
MEAN DIFFERENCE (m): -0.256

NRP Zrcs MEAN DIFFERENCE (m): 0.082
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.370
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.383
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.200
NRP Xrcs 2-RMS DIFFERENCE (m): 0.944
NRP Yrcg 2-RMS DIFFERENCE (m): 0.639
NRP Zrcs 2-RMS DIFFERENCE (m): 0.259

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 85.159
LGRP Yrcs POSITION (m): 1.071
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APPROACH #: SU428502
START TIME: 321140.624
STOP TIME: 321247.249

MINIMUM HDOP:
MAXTIMIM HDOP:
AVERAGE HDOP:

N NN
~ 1

MINIMUM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

[LRTET
N e

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KA AKAA I AR A IAAA AR KA AKR AR R ARARRARKRKRAKRARRAR AR IR AR KA AKX

METHOD OF EVALUATICON: SENSOR ACCURACY

hhkkkkhkhkhkkkhkhkhkkhkkhkhkhdhdhkhkhkhhkhkhhhhhhkhhhhkhhhhhkhhkhhn

* *

hkkkkkkhkhkhhhkhkhkhkhkhkhkhkhhkhhhdkhhhhhkhhhkhhkhkhhhkhhkkikkr

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL CF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER S

dkkkhkkhkhkkhkkkkhkhkhkhkhkhhhkhkhkhkhkhhkhkhhhkhkhhhkhhhkrbrohhhkrx

*

e o o e ke e ok Ak kAo ok g ok o ok ok ke ok ok ok Rk ok ok ok ok e o ok ok o ok ok ke ok ke ok e ok ok ok ok

VALID APPROACH

dkkhkhkkhkhkhkhkhkhhkhkhkhkhhkkhhkhhkkhkhhkhhhhhkhhkAkhrAhkkhkrhkkd

* *

TIME HISTCRY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.434
NRP Yrcs MEAN DIFFERENCE (m): -0.256
NRP Zrcs MEAN DIFFERENCE (m): 0.082
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.370
NRP Yrcs 2-SIGA DIFFERENCE (m): 0.383
NRP Zrcs 2-SIGVA DIFFERENCE (m): 0.200
NRP Xrcs 2-RMS DIFFERENCE (m): 0.944
NRP Yrcs 2-RMS DIFFERENCE (m): 0.639
NRP Zrcs 2-RMS DIFFERENCE {(m): 0.259

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 85.159
LGRP Yrcs POSITION (m): 1.071
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CONTROL MOTION NOISE

PATH FOLLOWING ERROR

SU428502
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428504
START TIME: 321575.249
STOP TIME: 321683.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NS
N O

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[I= =
O WO WY

MINIMIM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AAAAR KKK AKRKRAAKR K FIA R A RA AR AAA KRR A A AR KAk d Ak hhhhhkhKx

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

IAKAAKRARKAA KR I AR KR ARRRRAR R KA K AAKRIAARIRRA LA A AR hhhdkh

* *

AAkAKAKKKAKIRRARAARR I A AR A A A * IR R LA R AR ARk rhohhhhhkrdk

VALID APPROACH

khkhkhkkhkkhhk A kA IRAKRAAARKR KA AR T I A hRArhhAhkhhhkrhhdhhhhd

* *

FhkkhkhkkkhhkhkkhkhkhkhkXrRrkrhkkhhkkhhkkhhkhkrrhdrrhkhhhkhhrrhk

SUCCESSFUL: APPROACH

hhkkAkRARAAAKKAIAKRAAARKR AR IR A AR AR Rk T A R R AR AR A Ak hhhdhhk

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428504
START TIME: 321575.249
STOP TIME: 321683.999

MINIMUM HDOP: 2.6
MAXIMUM HDOP: 2.6
AVERAGE HDOP: 2.6
MINIMIM VDOP: 4.9
MAXIMUM VDOP: 4.9
AVERAGE VDOP: 4.9

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AAKKAKKRRKRAAKAKRK AR A kA Ak hkhAhkhkIARrRAR AR A Ak dhkbxkhhkxkkk

METHOD OF EVALUATICN: SENSOR ACCURACY

KRKAKRKRAKKRKAIKRKA KRR AARA AR kA AR KKK ARARR A AR A IR A Kk hhkhhk

* *

dhkkhkhkhkRkhkhkhhkhhhrhkkhhhhdhkrdhhkhhkhkrkhhkkkkrrhkkhkhhdhkr

VALID APPROACH

KhKkRARKhkKhhhAhkhhkkkhrkhhhrkhhkkrhdhkkhdkhkhkhkhihhkh

* *

k7 ke ok ok ok g e ke ok gk ok ok e o ok ko g ok ok ok ok R ke e ok ke ok ke ke ok ok ok ok ok ke ke ke ok e ke ke ok

SUCCESSFUL: APPROACH

*hkkhkkkkdkkhhhhhhkkhhhkkhhkhhhkhkkxhkkhkhkkhkhhkhhhkhkhhhkhkhhkh

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-~CUT

NRP Xrcs MEAN DIFFERENCE (m) :
NRP Yrcs MEAN DIFFERENCE (m):
NRP Zrcs MEAN DIFFERENCE (m):

0.299
~0.063
0.104

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGA DIFFERENCE (m):
2-SIGMA DIFFERENCE (m):
2-SIGMA DIFFERENCE (m) :

0.167
0.131
0.220

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.620
0.182
0.303

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m):

LANDING GEAR REFERENCE POINT TOUCHDONN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.299
NRP Yrcs MEAN DIFFERENCE (m): -0.063
NRP Zrcs MEAN DIFFERENCE (m): 0.104

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.167
2-SIGYA DIFFERENCE (m): 0.131
2-SIGMA DIFFERENCE (m): 0.220

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFEREXNCE (m) :
2-RMS DIFFERENCE (m):

0.620
0.182
0.303

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 167.032
LGRP Yrcs POSITION (m): 0.068

181

LGRP Xrcs POSITION (m): 167.032
IGRP Yrcs POSITION (m): 0.068
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428506
START TIME: 322268.999
STOP TIME: 322376.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN N
[

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[
Wk W

MINIMM NOMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkhkkkhkkhkhkkhkhkhkhhkhkhhkhhkhkhhkhhkhkhkhkkhkhhhkhhdhhkhkhhhhhhik

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

kkkhkhkhkhkhhkhhkhkhhkhhkAhkhhkhkdhkhkdkkhkdkdkkhkrkrhkdkkihihr

* *

dhkhkkhkhhkhhhhkhhhkrrhkrhkhhkhhkkkkkkkddhkkhhhhkkkhrhhkhhhk

VALID APPROACH

FhAERKIARKRAKAAAkAhhhhkhkhkhkhkdhrhkhhkhhhkhhhhhkkhhhhkhhkdhkh

* *

Ahhkkkhkdkhkdhhkhkhhkkhkhkkkkhkrdhkrhkrkdhkdhkbhhhdhhhhikhhhk

SUCCESSFUL: APPROACH

dkhkhkhkhkhhkhhkhkhkhkhkhkhhkdhkhhhhkrkhhhhkhkhhhhhkdkhkhhhhkhhhhhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APFROACH #: SU428506
START TIME: 322268.999
STOP TIME: 322376.499

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

N NN
[ S

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[ -
Wb W

MINIMM NUMBER CF SVs: 4
MAXIMIM NUMBER CF SVs: 4
AVERAGE NUMBER CF SVs: 4

e e e o dr ke de ke ke ke e o kAo ok ek ok ke ke ok ok ok ke e e e de ek de e ek ek ek ke ok ke keke ke ok ok ke ok

METHOD OF EVALUATICON: SENSOR ACCURACY

dhkkkkhhkdkdkhkhkhkhkkkhhkhhkhkhkhkhhhhhkhkhhhhhhhkhhkhhkhhkhdkkkkik

* *

kkdkkkkkhkkkhhkkkhkhkkhkhkhkrhkhhhhhhhkhkhhkhkhkrhkhkhhhhhkihk

VALID APPROACH

dhkkhhdkdokkhkkdhkhkkhkhhkhkhhkhkhhkhhkhhkhkhkkhkhkhkhhkhkhhkhhkhkhhkhhkk

* *

Thhkhkkkhkhkhrhhk kAR AhhhhkrhkhdrkhkrkkAkhkkhkhkkkkkdhhdh

SUCCESSFUL APPROACH

dhkkhkkkhkhkkkhkhkkkhkhkhkhkhkkhkhhkhhhkhkhhkAkhokdkdkdhdhhdhkiidki

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.452
NRP Yrcs MEAN DIFFERENCE (m): -0.204

NRP Zrcs MEAN DIFFERENCE (m): 0.251
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.239
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.173
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.292
NRP Xrcs 2-RMS DIFFERENCE (m): 0.935
NRP Yrcs 2-RMS DIFFERENCE (m): 0.444
NRP Zrcs 2-RMS DIFFERENCE (m): 0.580

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.452
NRP Yrcs MEAN DIFFERENCE (m): ~0.204
NRP Zrcs MEAN DIFFERENCE (m): 0.251

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.239
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.173
NRP Zrcs 2~SIGMA DIFFERENCE (m): 0.292

NRP Xrcs 2-RMS DIFFERENCE (m): 0.935
NRP Yrcs 2-RMS DIFFERENCE (m): 0.444
NRP Zrcs 2-RMS DIFFERENCE (m): 0.580

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION {m): 133.697
LGRP Yrcs POSITION {(m): 1.379

185

LGRP Xrcs POSITION (m): 133.697
LGRP Yrcs POSITICN (m): 1.379
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NRP -Zrcs (m) GPS (.),Truth (-)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428508
START TIME: 322668.999
STOP TIME: 322777.249

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

NN N
www

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[ VY
oS O W

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE, NUMBER OF SVs: 4

dkkhkhkhkhhkrkhkdkhhhhkkhkkrkdhhkkhkkhhrhrkhhdhhhhhdhhhrrhhrrkk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

*hkhkAAkARA KA KA Ak hhhkhhkrkhkkhrkkhhhrdhkrhkkkhkkrkhhkkhix

* *

Khkhkhkhkhkkkhkhhkkhrhkhkhkkkhkhrrhhhhkhkhhrrkhhkhhhrkhkhkd

VALID APPROACH

Kk khkhkkkkhkhkkkhkhkhkrkhkhrkhkkrkkkhrhkhhkkhrkhhhhhrkhhhkhkrkk

* *

Tk khkhkhkhkhkhkkkhhkkhAhkhkhkrkhkhhkhkhhhkhkhrhhhkhhhhhhhhdhhkhhhk

SUCCESSFUL: APPROACH

KkkhkdkdkhhrkhhkkrkhkkAhrkkhdhdhhkkhhhhkhdhhkhhrhhhhrhkhkhkhd

* *

TIME HISTORY ANRALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428508
STIART TIME: 322668.999
STOP TIME: 322777.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

[0 S0 3
www

MINIMOM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

o W
o O

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkhkkhkkrhkhkhhkkkhkrkhhhhhkhkrhhhhhkrkrhkhkhhhhkhhhrxrk

METHOD OF EVALUATION: SENSOR ACCURACY

hhkhkkhkhkAkhhhhkkrkkhkhhkkhhkhhkhxkkhkkhkhdhkrkkrkhhhhkxhrk

* *

VALID APFROACH

Fhkhkhkhhkhhkhhkkkdhhhkhrhhhhhkhrhhhrhhhhkhkrkkrkhhhkkhhkthd

Khkhkh kA hkIhkhhkAkrkARIkhhhkAhhhkhrkrkAArAkArkhkrkhkhhhhkhhk

SUCCESSFUL APPROACH

khkkhkhkhkhkhkhkhkhkhkhkhkkhkhhhhkkhkhhhhhkhkrkhkhkkhkhrhkhrhkihhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.472
NRP Yrcs MEAN DIFFERENCE (m): -0.138
NRP Zrcs MEAN DIFFERENCE (m): 0.138

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.240
2~SIGMA DIFFERENCE (m): 0.158
2-SIGMA DIFFERENCE (m): 0.248

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.974
0.318
0.371

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.472
NRP Yrcs MEAN DIFFERENCE (m): -0.138
NRP Zrcs MEAN DIFFERENCE (m): 0.138
NRP Xrcs 2-SIGQMA DIFFERENCE (m): 0.240
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.158
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.248
NRP Xrcs 2-RMS DIFFERENCE (m): 0.974
NRP Yrcs 2-RMS DIFFERENCE (m): 0.318
NRP Zrcs 2-RMS DIFFERENCE (m): 0.371

LANDING GEAR REFERENCE POINT TOUCHDOMN POSITICN

IGRP Xrcs POSITION (m): 115.686
IGRP Yrcs POSITION (m): -0.934
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IGRP Xrcs POSITION (m): 115.686
IGRP Yrcs POSITION (m): -0.934



NRP Yrcs (m) GPS (.),Truth (=)

NRP -Zrcs (m) GPS (.),Truth (-)

NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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Lateral PFE Filter Output (m)

Vertical PFE Filter Output (m)
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Lateral CMN Filter Qutput (m)

Vertical CMN Filter Output (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428510
START TIME: 323056.999
STOP TIME: 323165.749

MINIMUM HDOP: 2.3
MAXTMUM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMOM VDOP: 3.7
MAXTMUM VDOP: 3.7
AVERAGE VDOP: 3.7

MINIMLM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*hkhkhkkhkhkhkkrkhkhkhkhkkrhhkdhkhkhkkkkhkhkkhhkkhkhhhhkhkkhhdkirkh

METHCD OF EVALUATICN: TOTAL SYSTEM ACCURACY

khkkhkkkhkhkhkhkhkhkhhkhkhhkhhkhkhkhhhhkrkhkkhrhkhkhhkrhhkkrhhkhhhkhhkd

* *

KAKKKKKAK KA KKK AKK AR ARk khkdkkhhhhhhkhhkhhkhhhdkhkhrikik

VALID APPROACH

*hkhkhkhhkhhkhhkAhkhkdkhhhhhhhhhkhkhhhkkhkkhkrkhkhdhkdhkrhhi

* *

hhkkhkhkhkhkkkhkhkhhkhkhkkhkhkhkkkkhdhhkhhhkhkhkhkkhhhkhhkhrhhrhhkkhhk

SUCCESSFUL APPROACH

dhkhkhkhkhkhkhkkhkhhkhkhkkhkhhkrhkhkhkrkhhkhkhkhkhhkhhkhhhkhhhhkhhhhhhd

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT ~> ROLL~-QUT

APPROACH #: SU428510
START TIME: 323056.999
STOP TIME: 323165.749

MINIMOM HDOP:
MAXIMIM HDOP:
AVERAGE HDOP:

NN N
w W w

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

W W w
32

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkkkhkkkkhkhkhkhhkkhkhkhkhhhhdhhkhkkhkhhhkrkhhkdhkhkhkkhhkdkkkh

METHOD OF EVALUATION: SENSCR ACCURACY

e ok e e vk e e e ke ke e ek ke ek ok ke ke ke ke koke e ke ke ke e ke oo e e ke ok ke ke ke ke ke ke e ke ke ke ok ke ok

* *

kkkkhkkhkhkkhkkkkhkhkhkkhkkhkkhkhkhkhkhhhhkrhkhhkhkhrhhkhhhkhhkkkhk

VALID APFROACH

dkkkkhkhhkhkhkdhkhkhkhkhkhkhhkhkkhkhhkhhhkhkhkhkhkhkhkhhkhkkkkkhkkhkik

* *

KhkKhkKkR IR IR K AKAKKRRRAIAAIAR AR A A A A KAk hhkhhhkhhkhhkhr

SUCCESSFUL APPROACH

K e o e ok e e ke ke K gk ok e e e ek ke de ke ke ke e ke ok ok ke ok ok k ke ke ko ke de ke ke ke ke ok ek ke e de ke ke

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT —> ROLI~OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.440
NRP Yrcs MEAN DIFFERENCE (m): -0.211

NRP Zrcs MEAN DIFFERENCE {(m): 0.082
NRP Xrcs 2-SIGMA DIFFEREXCE (m): 0.140
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.199
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.232
NRP Xrcs 2-RMS DIFFERENCE (m): 0.891
NRP Yrcs 2-RMS DIFFERENCE (m): 0.466
NRP Zrcs 2-RMS DIFFERENCE (m): 0.283

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.440
NRP Yrcs MEAN DIFFERENCE (m): -0.211
NRP Zrcs MEAN DIFFERENCE (m): 0.082

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.140
" NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.199
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.232

NRP Xrcs 2-RMS DIFFERENCE (m): 0.891
NRP Yrcs 2~-RMS DIFFERENCE (m): 0.466
NRP Zrcs 2-RMS DIFFERENCE (m): 0.283

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICON

LGRP Xrcs POSITION (m): 162.269
IGRP Yrcs POSITION (m): -3.032
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LGRP Xrcs POSITION (m): 162.269
IGRP Yrcs POSITICN (m): -3.032
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428512
START TIME: 323478.749
STOP TIME: 323587.499

MINIMUM HDOP: 2.2
MAXTMIM HDOP: 2.2
AVERAGE HDOP: 2.2
MINIMUM VDOP: 3.5
MAXIMUM VDOP: 3.5
AVERAGE VDOP: 3.5

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

FhkkkhhhArkhhkkkhkhkhhkhkhrhkkhhhkhkhkhhhkhkkkkhrbkkrkhkhrhkrix

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

khkhhkkhkhkhrkhhhhkhdhhhkhrkkhkhkrkkhhhhkrhhhhhbkkhkhkrhdhkkrkkhh

* *

dkkhkkhkhkkhhhkhkkkkkhhkrkdhhhhhhkrhkhhrkdhkhkhkhhhkhhhdhh

VALID APPROACH

Khkdhkhkkhkhkkhkkkkkdkhhhkhhkhhdrhrhkhkhkhhkkhhrhhkhhhhhhr

* *

Kkkkhhkkkhkkkkhkkkhkkhkhkkkhhhkdkhhhhkhkrdkrkkhkhkkhhhhhkhhhd

SUCCESSFUL APPROACH

hkkhkhkhkrhkhkhkhkhkhkhhhAR AR AAhkAhhkFAdAA A A hdkhkdhdhdhkihd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428512
START TIME: 323478.749
STOP TIME: 323587.499

MINIMIM HDOP: 2.2
MAXTMUM HDOP: 2.2
AVERAGE HDOP: 2.2
MINIMUM VDOP: 3.5
MAXTMUM VDOP: 3.5
AVERAGE VDOP: 3.5

MINIMUM NOMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkkhkkhhhkhkkkkkhkAkkhhhhhkrkrhkkhhhkkhkkhhhkrkohdhhrk

METHOD OF EVALUATICN: SENSCR ACCURACY

Thkhkhkkkhkkkhkhkkhkhkhhkhhkhkhkhkhkkrhhhhhkhdhkdhkrkkdhkhhhhhhrkh

* *

KkkkhkkkKkARAkkhhkhhkhhkhkhhkhkhhkhkhrkhhkhhhhkhkhhkhhhhhrx

VALID APPROACH

Kkkkkkhkhkkhkhkhkdkhhkhkhhhhkkdrkhkhkhkhhkhhkdkkhhkhkhkkhhhkhhhhkh

* *

kkkkkkkkhkhkhhkdkhkhkhkhhrhkhkkhhhhkhkkkkhkkhkkhkkrkhkkrdrhxd

SUCCESSFUL: APPROACH

de ke kg kok ok ok ok ok gk kok ok ok kokokeok

*

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.349
NRP Yrcs MEAN DIFFERENCE (m): -0.240
NRP Zrcs MEAN DIFFERENCE (m): 0.000
NRP Xrcs 2-SIGVMA DIFFERENCE (m): 0.215
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.378
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.172
NRP Xrcs 2-RMS DIFFERENCE (m): 0.730
NRP Yrcs 2-RMS DIFFERENCE (m): 0.611
NRP Zrcs 2-RMS DIFFERENCE (m): 0.172

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.349
NRP Yrcs MEAN DIFFERENCE (m): -0.240

NRP Zrcs MEAN DIFFERENCE (m): 0.000
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.215
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.378

NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.172

NRP Xrcs 2-RMS DIFFERENCE (m): 0.730
NRP Yrcs 2-RMS DIFFERENCE (m): 0.611
NRP Zrcs 2-RMS DIFFERENCE (m): 0.172

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITION

IGRP Xrcs POSITICN (m): 139.993
IGRP Yrcs POSITION (m): 3.610
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IGRP Xrcs POSITICN (m): 139.993
IGRP Yres POSITION (m): 3.610
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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NRP Zrcs Diff (m)

NRP Xrcs Diff (m)

NRP Yrcs Diff (m)
o
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APPROACH #: SU428516
START TIME: 324269.749
STOP TIME: 324378.749

MINIMUM HDOP: 2.4
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 4.5
MAXTMIM VDOP: 4.6
AVERAGE VDOP: 4.5

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkhkkhkkkhkkhkdhkhdhkhkAhkrkrrAkhohhhhhihhhkhkdkkhkhhhkhhhhkhkhn

METHCD OF EVALUATICN: TOTAL SYSTEM ACCURACY

FREKAAKRAARK I AR KRRk A R I R A A b kA kA RAR R AR A A AR h Ak krhhkkxhk

* *

Kkkkkhkdhkhkhkhkhhhkhkhkhkkhkhhhkhkkkhkhhkhhkkkkhkhkhhkhhhkhhhkrhkhh

VALID APFROACH

dhkhkhhkkhhkhkhkkkhkhhkhkhhkhrkkrdkhhkkrkdhkrrhhrkkhkhhkhkhkhhkk

* *

hkkhkkhkdkhkhkhkhhkhkdkhkhhkdhkkkkkkhkkhkkhkrkkkkhkhkhkhkkhhkrkkhhhkhd

SUCCESSFUL: APPROACH

*hkkhkkhkdkkhkhkhhkhkhkhdkhkhhkhhhkkkhkbhkrkhrkkkkdhhhhhhkhhhrhhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428516
START TIME: 324269.749
STOP TIME: 324378.749

MINIMIM HDOP: 2.4
MAXTMUM HDOP: 2.4
AVERAGE, HDOP: 2.4
MINIMUM VDOP: 4.5
MAXTMUM VDOP: 4.6
AVERAGE VDOP: 4.5

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

FkkhhkhhkhkhkhkhhkArkRXRAKRRAARIAA AT I I A I TRk Ik kdhdkrhohkd

METHOD OF EVALUATION: SENSOR ACCURACY

hkkhkkdkhhkdkhkhhkkhhkkhkhkhhkhkhhhkkkhkkkhkkhkhkhkhkkhhkhkhhkkkk

* *

kkkhhkdhhkhhkhhkrrAkAAkAAARkAk Ak hkdhkdkkhhhkdhkhkhkhhkkhhkkkkhhkkk

VALID APFROACH

kkdkkkhkdkkkhkhkhhkhkkhkkhkhkhkkhkhkhkhkbkhdhkrhhhhhhhhdhhkhhikh

* *

khkkkkkhkkhkkhhhhkhkhkkhhkhkhkkkkkkhhhhhhhkdhhkhhhhhhkhhhkd

SUCCESSFUL APPROACH

e e de de g de g K e ok ek ke e e g e ek ke ke ok ke ke ke ke ke ke e ke ke ok ok ok ok ok o ok e e ke ok ok ok

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.379
NRP Yrcs MEAN DIFFERENCE (m): -0.127
NRP Zrcs MEAN DIFFERENCE (m): 0.039

0.171
0.198
0.208

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGQR DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

NRP Xrc¢s 2-RMS DIFFERENCE (m): 0.777
NRP Yrcs 2-RMS DIFFERENCE (m): 0.322
NRP Zrcs 2-RMS DIFFERENCE (m): 0.222

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.379
MEAN DIFFERENCE (m): -0.127
MEAN DIFFERENCE (m): 0.039

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGVA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m) :

0.171
0.198
0.208

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

0.777
0.322
0.222

LANDING GEAR REFERENCE POINT TOUCHDOWN POSTTICN

LGRP Xrcs POSITIN (m): 217.611
LGRP Yrcs POSITION (m): -1.285
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LGRP Xrcs POSITION (m): 217.611
LGRP Yrcs POSITION (m): -1.285



NRP Yrcs (m) GPS (.),Truth (-)

NRP -Zrcs (m) GPS (.),Truth (-)

NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5 s 1 T T T T
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APPROACH #: SU428518
START TIME: 324661.249
STOP TIME: 324770.249

MINIMUM HDOP: 2.5
MAXTMUM HDOP: 2.5
AVERAGE HDOP: 2.5
MINIMOM VDOP: 4.8
MAXIMIM VDOP: 4.9
AVERAGE VDOP: 4.8

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

KhkdkkhkhkRkAAKkRAkhkhhhhkhkhhhhhhkhhkhkhkhkkkkhkkkkkhihkkhhk

METHCD OF EVALUATICN: TOTAL SYSTEM ACCURACY

AEKKKKKERIAKRRKKRAKKRKK Rk khhkhkhkkhkhkhkkkhkhkhkhkkkhkkhhkkkhk

* *

& %k ek ok Fe ok gk g Kk Ak kK ke K e ek ke e ok e de e e ook ok ok ok gk ok ok ok e ok e ok ok ok ok ok ke ke ok

VALID APPROACH

kA hhkhkAkAhhhhkkhkhkhkrkkhkkhkrkhhkhkhkhhhhhhrhkkhhhkkrdhd

* *

KEEKAEKRKAKRKEAKRKRKRKAKRRRKRKARKRA AR I A Ak hkhhkdhkhhkhkkhhkhhhhhkh

SUCCESSFUL APPROACH

Khkkhkkkhkkhhkhhkhhhhhdhkhhhkhkhkhkhkhkhkrkhhhhhhhhhhhrhrhhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428518
START TIME: 324661.249
STOP TIME: 324770.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N NN
(S I, I8 |

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[
o WO w

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AAREKKKKKKEKRKAKRAKRAA A A KA Ak dAhkhhkhhkhkdhkhhkhhhrhkhhhhkhhht

METHOD OF EVALUATICN: SENSOR ACCURACY

o K e ek ke ke de e ek de e e ke ok ke ok ok e ke ok ke ke ke e e ke e ke e o e keke ke ke keok ke ke ok ke kok kk

* *

Khkkhkkhkhkkkkkhkhkkhkhkhkhhkhhhkhhhhkhhhkhkhhkdkhhkhhkkkhhkhkk

VALID APPRQACH

dhkhkkhhhhkhkhhh ARk hkdkhkkAkhkhhkkhkkhkkhkAkhhkkhkkkhhhhkhk

* *

IhIAKAAAAAARARKRFIRFIIIAIAKRAKR AR A Ak khkkkhkkhkhkhkhrhhhkhkk

SUCCESSFUL APPROACH

ek Kk e ok ok ok ok ok ok ok ok ok ok ok ok e ke ok ke ok ok sk ok ok ke ke ke ok e ke s e ke ok e ke ok e ke ke ek e ok

* *

TIME HISTCORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.370
NRP Yrcs MEAN DIFFERENCE (m): -0.048
NRP Zrcs MEAN DIFFERENCE (m): 0.057

0.225
0.087
0.202

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2~-SIGMA DIFFERENCE (m) :

NRP Xrcs 2-RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m):
NRP Zrcs 2~RMS DIFFERENCE (m) :

0.773
0.130
0.231

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs
NRP Yrcs

MEAN DIFFERENCE (m): 0.370
MEAN DIFFERENCE (m): ~0.048

NRP Zrcs MEAN DIFFERENCE (m): 0.057

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.225
NRP Yrcs 2-SIQMA DIFFERENCE (m): 0.087
NRP Zrcs 2-SIQMA DIFFERENCE (m): 0.202

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.773
2~RMS DIFFERENCE (m): 0.130
2-RMS DIFFERENCE (m): 0.231

LANDING GEAR REFERENCE POINT' TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 193.498
LGRP Yrcs POSITION (m): -0.409
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LGRP Xrcs POSITION (m): 193.498
LGRP Yrcs POSITION (m): -0.409
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428520
START TIME: 325118.749
STOP TIME: 325227.749

MINIM(IM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

BBN
S

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

ur
[V N )

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhkhhhkhhkhkhhhkhkhhhhhkhhhkrkrkArdkhkrdhkhdhhkhrhkhhkrrrkkkhkhhkkx

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

AAKAAAAKRAKKRAKRAAKA A A dhdkkdkhhkhhhkhhkhdhkhkhkhhrhhhrhhhk

* *

hkkhkkhkhhhkhkhhhkdkhkkkhhkkhkhkhhhkkhkkkkkkkhhhkhhhhhhhhx

VALTD APFROACH

hhhkhkhkhhkhhkhkhkkhhkhhhkhkhhhkkkhkkhkhkhhhhhhkhkhhkkkrkhdkkhkik

* *

Ahkhkkkhkhkkkhkkdhkkhkkhkhkhkhkhkhhkhhkhkhkkhkkkhhhhhhkhhhkhrhhkhd

SUCCESSFUL: APPROACH

hhkhkhkkhkhhkkkkhkhhkhkhhhhhkhhhhkhkhkhkhhhkhhkhkdbhhhhhkhhkhkhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.365
NRP Yrcs MEAN DIFFERENCE (m): -0.037
NRP Zrcs MEAN DIFFERENCE (m): -0.032
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.313
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.224
NRP Zrcs 2-SIGYA DIFFERENCE (m): 0.207
NRP Xrcs 2-RMS DIFFERENCE (m): 0.795
NRP Yrcs 2-RMS DIFFERENCE (m): 0.236
NRP Zrcs 2~RMS DIFFERENCE (m): 0.216

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITICN (m): 242.966
IGRP Yrcs POSITICN (m): 2.444
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APPROACH #: SU428520
START TIME: 325118.749
STOP TIME: 325227.749

MINIMUM HDOP: 2.7
MAXTMUM HDOP: 2.7
AVERAGE HDOP: 2.7
MINIMIM VDOP: 5.2
MAXTMIM VDOP: 5.4
AVERAGE VDOP: 5.3

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkhhhhhhkhkhkIkRkAAkAAKkAKkKAAkhhkhhhdhhdhddhrhhhdrkkhkhhkkx

METHCD OF EVALUATION: SENSOR ACCURACY

hhkkhkhkhkhhhhhhhhkkkhkhkkkhkdkdhkhkhhhhkhhhhhhhhddhhhhhik

* *

khkkkhhhkhhkhkhhkhkhkhkhkkhkhkhhkdkkhkhkkkkkkkkhkkhkkhkkkkrhkkkhk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

hkkhkkkkkkhkkhkkhkhkhhkdhkhkhhhhhkhhkhkhhhhkhkhrkhhhhkhhkhkhki

*

dhkkhkkhkhkkkhkkkhkkkhkdhkhkkhhrhkkhkhhhhhhhhhhhhhhkhhhkihddk

VALID APPRCACH

khkkkhkddkkhkkkhkkhkhkhhhhkhkhhhhdkhhkdhhhhhdrhkhhhhhddhhkhhhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT ~> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.365
NRP Yrcs MEAN DIFFERENCE (m): -0.037
NRP Zrcs MEAN DIFFERENCE {m): -0.032

NRP Xrcs 2-SIQMA DIFFERENCE (m): 0.313
NRP Yrcs 2-SIQMA DIFFERENCE (m): 0.224
NRP Zrcs 2-SIGQMA DIFFERENCE (m): 0.207

NRP Xrcs 2-RMS DIFFERENCE (m): 0.795
NRP Yrcs 2-RMS DIFFERENCE (m): 0.236
NRP Zrcs 2-RMS DIFFERENCE (m): 0.216

LANDING GEAR REFERENCE FPOINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 242,966
LGRP Yres POSITICN (m): 2.444
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NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428522
START TIME: 325549.749
STOP TIME: 325659.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

ww W
QO

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

oo
O =0

MINIMUM NUMBER OF SVs: 4
MAXIMIM NOMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KhkhkhhkhkhkhAkkkrhkhkhkhkhkdhkhkhhk Ak khhkhkhhkhrhhkhkhhhkkdkhx

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

Hkhkkhkhkkrkkkhkhkrhkkhkhkhhhhkhhkhhhkhhhkhkrdrkhkkkhkkhkhd

*x *

dhkkhkkkkhkhkhhkhhhhkrhkrhhkhhhhkhkhhkhkhhkrkkrhhhhkkhhhhhhhd

VALID APFROACH

AhkhkAARIAKAA KK AI AR ARk Ak hkhkhkhhhhhhkdkhkrkhhhhkhhhhhhkdk

* *

HhkkAkrAIARKRKh Ak h A khhrkdhhhhhkrR Ak hkdhkkrAkhrkhkhhhkhhkhk

SUCCESSFUL: APPROACH

Ak AAAAKRKRKAAA AR KR I R Ak bk hkhkhkhkkkkkkkkhhrkkhrhkkkhitk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT ~> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.422
MEAN DIFFERENCE (m): -0.091
MEAN DIFFERENCE (m): -0.063

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFEREXCE (m): 0.532
2-SIGA DIFFERENCE (m): 0.132
2-SI@A DIFFERENCE (m): 0.228

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.998
0.224
0.261

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOANN POSITION

IGRP Xrcs POSITICN (m): 202.492
IGRP Yrcs POSITION {(m): 0.056
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APPROACH #: SU428522
START TIME: 325549.749
STOP TIME: 325659.499

MINTMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

W w w
o+ O

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

A
[l Yo}

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AREAKKKAKKREATAAAKARk ARk A TRRIRAAR AR Rk kK hhhhkhhhhhhhhks

METHOD OF EVALUATICN: SENSOR ACCURACY

hhkkhkkhkhhhkhkhkhkhhkdkhkhkhkhkkkdhkhkhkhkhkkhkkkhkrhkhkhkkhkhkhhhhk

* *

KhkhkRkhhkhkhkkhkkkhhkhhhkhkhkrkkrhkhkhhhhkkrkkhhhkhhhhhhihdkhhhk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALl OF THE DATA POINIS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

AEkAkAkAKA AR Rk IhAhhkhhrkkkAkrkkhkhhkhhhkhdhkhhhkhhhhhkd

*

IAKRARKRAKRKRIAA IR IA ARk A A hhh kXA kA rAR A kA hkhdkkrkhhkk*

VALID APPROACH

kA hkAhkAKKK AR IAh Ak ARk AAAR R IAI Ak Ah A hkhhkrhkhhhhhhhhhhx

* *

TIME HISTCRY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.422
MEAN DIFFERENCE (m): -0.091
MEAN DIFFERENCE (m): -0.063

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGA DIFFERENCE (m): 0.532
2-SIGMA DIFFERENCE (m): 0.132
2-SIGVA DIFFERENCE (m): 0.228

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

0.998
0.224
0.261

LANDING GEAR REFERENCE POINT TOUCHDOMN POSITION

IGRP Xrcs POSITIN (m): 202.492
LGRP Yrcs POSITION (m): 0.056
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428524
START TIME: 325972.999
STOP TIME: 326087.749

MINIMUM HDOP: 3.1
MAXTMUM HDOP: 3.2
AVERAGE HDOP: 3.1
MINIMOM VDOP: 5.3
MAXTMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMUM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

KAKEAKKAAKXARKRKRARKAAKRAR AN AN A Ak hhkhkkdkkkkdhkkhkhkkhkhkkx

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

Khkhhkhkhkhkhkhkhkhkhkhhkdkhkhkkrkhkkkkrkkhkkhkhkhhkhhdkhhkhkhkkhkhhkhkhi

* *

KAhhkKAAAAIAAATAR KNI AKRKRAKRARkIAAA A Ahkhhkhhhhkhhhhhhhhrrh

VALID APPROACH

KERKKKKKKIAKKRKKAK KKk hhhhkhdhhkhkhkrkhkkkkkhhkkhkkhkhkrkhkkhrrk

* *

KhkKkKIAAAAKAEARkIhhkkkhhhhhhkhkhkhkkrhkrkrkhkrhkkxhkhkxhhkrkx

SUCCESSFUL APPROACH

FhkhhhkhkhkkhkhhkhArhhhhhkhhkkhkhhkhhhkhhhbhdhhrhhkhhkhhhkhkdk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.388
NRP Yrcs MEAN DIFFERENCE (m): -0.056
NRP Zrcs MEAN DIFFERENCE (m): 0.015

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.299
0.173
0.234

2~-SIGMA DIFFERENCE (m) :
2-SIQMA DIFFERENCE (m):
2-SIGMA DIFFERENCE (m):

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

0.831
0.206
0.236

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 234.433
IGRP Yrcs POSITION (m): 2.021
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APPROACH #: SU428524
START TIME: 325972.999

'STOP TIME: 326087.749

MINIMIM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

www
N

MINIMUM VDOP:
MAXIMIM VDOP:
AVERAGE VDOP:

uuorn
www

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AEEKKKKAAKKRKAA KKK KRAKRRAKKRKARAAKAKRAAKkA XAk Akhkhkhkkkhkkhhkk

METHOD OF EVALUATICON: SENSOR ACCURACY

khkkkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhhkhhhkkkhkkhkhhkhkikhkhkkkkhkkkk

* *

hhkAhkAkAkARAAAAkA kA AR Ak hhhrAhhhhk kA dhhkhkhkhhkAAkAhhkhkrhkhkrhhh

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER S

KhkkkkkhkkRhkRKEAAXk Ik kkFrhkkhhdkkhkhkkhhrhkhhhhrhkhrik

*

AhhkhkKAkIhAAAIA Ak hkhkkAhkhhhkhhkhkAhhhrArkrkkhhkrhkkhrkhhhhkhk

VALID APFRQACH

Fhdkkkhkhkhkhkdkhdhhkhkhkhkhkhhhkhkhhhkdhkdkkhkhkhkhkdhkkhkhkkhhhkhkhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.388
NRP Yrcs MEAN DIFFERENCE (m): -0.056
NRP Zrcs MEAN DIFFERENCE (m): 0.015

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

0.299
0.173
0.234

NRP Xrcs 2-RMS DIFFERENCE (m): 0.831
NRP Yrcs 2-RMS DIFFERENCE (m): 0.206
NRP Zrcs 2-RMS DIFFERENCE (m): 0.236

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 234.433
LGRP Yrcs POSITION (m): 2.021
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR

CONTROL MOTION NOISE

SU428524

Lateral CMN Filter Output (m)

Lateral PFE Filter Output (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428526
START TIME: 326676.999
STOP TIME: 326784.499

MINIMUM HDOP: 2.8
MAXTMUM HDOP: 2.8
AVERAGE HDOP: 2.8
MINIMUM VDOP: 5.2
MAXTMUM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhkAARAXRIALAAAAAA R A ARk kA A hAARR A ARk Ak hhdhhhhhrhbhk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KA AKARKKRRRAKRKRAAA AR A A kA kb kkhhhrk ok hokkhhkhhkhkk

d *

khhkAAKRIRERA I AR IR KRR IAX Ak hkkkkArA R Ak dhhkhrkhhhkdhhkdhhrh

VALID APFROACH

KERARAKKRARAAAR IR I A KA A A AR hhk Rk kdAhhkhkhhhhhhhhhhhkdk

* *

AEKKREARAKRKKAR A AA I A AkA Ak hhkhhhhkkkhkhArA Ak hhkrkkkkhkhhhkhhk

SUCCESSFUL: APPROACH

KhAkKRAKAKKAKkTARkIAAkA kI hhkAhkrkkdrhhrkrkdhkkhrhhhhhhdhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~QUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.467
MEAN DIFFERENCE (m): -0.131
MEAN DIFFERENCE (m): 0.055

NRP Xrcs
NRP Yrcs

2-SIGYA DIFFERENCE (m): 0.193
2-SIGA DIFFERENCE (m): 0.159

NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.200
NRP Xrcs 2-RMS DIFFERENCE (m): 0.953
NRP Yrcs 2-RMS DIFFERENCE (m): 0.306
NRP Zrcs 2-RMS DIFFERENCE (m): 0.229

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITION

LGRP Xrcs POSITICN (m): 228.619
IGRP Yrcs POSITION (m): 3.873
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APPROACH #: SU428526
START TIME: 326676.999
STOP TIME: 326784.499

MINIMUM HDOP: 2.8
MAXTMIM HDOP: 2.8
AVERAGE HDOP: 2.8
MINIMUM VDOP: 5.2
MAXTMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXTM(M NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

kkkkhhkhhkdhkhkdkhhkhkhkhkkhkkhkhkhhkhhkhkkhkkkkkhhkhkhkhdhkhhrkkt

METHOD OF EVALUATION: SENSCR ACCURACY

dkkkkkkkkkkkhhkkrkkhkhkhkhhkkhkkkhkkkkhkkhkkkhkhhkkrkkxk

* *

dhkhkhkhkhkkhkhhkhkhkhkhkhkkhkkkRkhkkhkhkhkhkhkkhkhkhhkkhkkhkkhkhhhkrrhkkk

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

Tkkkkdkhhhkhkhkhkhkhkhkkkrkkhkkkhkhhkdhkkhhhhkhkhhkhhkhhhhhhhkhk

*

khkkkkkhkdhhkhhhkhhkhhkhkkkkhhkhkhhkhkhkhhhhhhrkhhhhhhkhhik

VALID APPROACH

Khkhkhkkhhkhkhkhkkhkkhkkkkhkhkkhkhhkhhkrhhkhkhkhhkhhkkhhkhhkhkhkhkhrhhkhk

* *

TIME HISTORY ANALYSTS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.467
NRP Yrcs MEAN DIFFERENCE {m): -0.131
NRP Zrcs MEAN DIFFERENCE (m): 0.055

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.193
NRP Yrcs 2-SIQMA DIFFERENCE (m): 0.159
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.200

NRP Xrcs 2-RMS DIFFERENCE (m): 0.953
NRP Yrcs 2-RMS DIFFERENCE (m): 0.306
NRP Zrcs 2-RMS DIFFEREXCE (m): 0.229

IANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 228.619
IGRP Yrcs POSITION (m): 3.873
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1001
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NRP Yrcs Tot Sys Diff (m)

NRP —-Zrcs Tot Sys Diff (m)
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CONTROL MOTION NOISE

PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428528
START TIME: 327121.499
STOP TIME: 327229.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN D
~3 00 ~J

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

(S0 I 8))
www

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AAkKKIRkAIRA I Ak IARKKAAkhhkhkhkhkhhkhhhhhrhkhhkhkhdhhkhhhhhkk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

hhkkhkhkkrARRKIAARAAAR IR AR R AR A Kk RA A A A A kddhhkhhhdhhdhk

* *

AAKKRAARKRA A h kA A kAR hh A hkrkkdrhkhkkhkhrhhhhhhrrhrhid

VALID APPROACH

hhkAKkKAKARKRIKAKRAIA KA AAkhAhkhkk Ik rhkkkhhxhhhkhhhkhhihhhr

* *

hhkhkhkkhhkhkhkhkhrArrkkrkkrhhhkhkkdhkhhkhhkkkhrxrdrhhhhhkhhkkkhkhhkk

SUCCESSFUL APPROACH

dhhkhkhkhkrhkARRIARAKR I A XA hhkkkhhhhkhkdikkhhhhhhrhikkhkkhkhik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.452

NRP Yrcs MEAN DIFFERENCE (m): ~0.113
NRP Zrcs MEAN DIFFERENCE (m): 0.045
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.259
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.161
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.261

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.939
2-RMS DIFFERENCE (m): 0.277
2~-RMS DIFFERENCE (m): 0.276

IANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITICN (m): 159.472
IGRP Yrcs POSITION (m): 0.436
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APPROACH #: SU428528
START TIME: 327121.499
STOP TIME: 327229.249

MINIMIM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

DN
~] o -3

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

(SN0 IS |
www

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER CF SVs: 4
AVERAGE NUMBER CF SVs: 4

kkkhkkhhkhkhkhhkkhhkhkhkkhkkhkhkkhhkhhhkdkkhhdkhkkhkhkhhhhhhdhdkx

METHOD OF EVAIUARTION: SENSOR ACCURACY

khkhkkkhhhhkhkkkdhhkhhkhhhkhkhkhhhkkdhkkhkkrkdhkkkkkkhkkhk

* *

hhhhkhkhkdkhkdhhkhkkrArkrAkARAAAkdhkkkkkdkhkrkhhhhxkhhkhhdhhhk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

hhk A A I EIAAAAAAAAAARAAAAR KRR AR Ak A Ak kkkhkkhhkdhkhhkkkhkk

*

hhkhkhkhkhkhkhkhkhhhkhkhkAARARAKRAKRAAk kI Ak Akdhdhhhhhkhhhkakkdik

VALID APPROACH

kkhkkhhkhkhkkhkhkhkhhkhhhkhkhhhhkkkhkkhkhhkhkhkhkhhkhhhhhkkrhrhhkhi

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.452
NRP Yrcs MEAN DIFFERENCE (m): —-0.113
NRP Zrcs MEAN DIFFERENCE (m): 0.045
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.259
NRP Yrcs 2-SIGQA DIFFERENCE (m): 0.161
NRP Zrcs 2~SIGVA DIFFERENCE (m): 0.261
NRP Xrcs 2-RMS DIFFERENCE (m): 0.939
NRP Yrcs 2-RMS DIFFERENCE (m): 0.277
NRP Zrcs 2-RMS DIFFERENCE (m): 0.276

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 159.472
IGRP Yrcs POSITICN (m): 0.436
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NRP TOTAL SYSTEM POSITION DIFF
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PATH FOLLOWING ERROR
SU428528 ’ '
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428530
START TIME: 327545.499
STOP TIME: 327653.249

MINIMIM HDOP: 2.7
MAXTMUM HDOP: 2.7
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXIMOM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

kkkkkkhkhkdhkhhhkkhkkkhkkkhkhkhhkkhkhhkhhhhdhdhhhhhhhrhkhkhkhr

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KhIhhkhkhhhhhkAkhkkhkrkhkkhkAAAkA ok kA hkhhhhkhkhhhkhdhixhikik

* *

hkkhkhkhhkkhhkkkkkhhkkhkhhkhkhkhkhkkhkhkhhhhhrhhhhkhhhdhhhhrhhki

VALID APPROACH

kkkhkhkhkhkhkhkkhkkhhkhkhhhkhhkhkhhkhhkdkhdkhkhkhhhhhhkhrhhhthdhrkhk

* *

KRR KKKRI A A RKARKAKIRKK KRk khkhkkkrhkhhkhhkhkhkhkkhhkrkhhhkhk

SUCCESSFUL APFROACH

hAKAKRRAAKAAARRKRRKRA KRR KR EAA kR RA Kk hkhhhhkhhkkhhkhhhkhhkkh

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.470
NRP Yrcs MEAN DIFFERENCE (m): -0.065
NRP Zrcs MEAN DIFFERENCE (m): 0.007

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.263
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.126
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.180

NRP Xrcs 2-RMS DIFFERENCE (m): 0.976
NRP Yrcs 2-RMS DIFFERENCE (m): 0.180
NRP Zrcs 2-RMS DIFFERENCE (m): 0.181

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 163.649
LGRP Yrcs POSITION (m): -1.566

229

APPROACH #: SU428530
START TIME: 327545.499
STOP TIME: 327653.249

MINIMUM HDOP: 2.7
MAXTMUM HDOP: 2.7
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXTMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkkkhkkdhkkhhkhkhkAkhkkhkkhhkhkhkhkhhkdhkdhkhkohkdhkrkhrkhhrkhkhhrhhd

METHOD OF EVALUATION: SENSOR ACCURACY

% o ok ok K ok v ok ok ok e ok ke ke ok ok kR ok ok ke ok R ok ke vk o ok ok etk ok ok ek ke ok ek ok vk ok ok ke e e ok

* *

KAk KA Ik kI hkhhkkhkhhhhhhdkhhkkhkhkrkkhkhkhkkhhhdhkkhhhkhhx

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

KhkKhkkhkhhkhkkhhkkAhkxhkkAhkAkhhhkhrhhhkrkhkhkhkhkkhhdhhhhkhkk

*

hhkkkkhhkhkhkhhkhkhkhkrkhhkkkhkhkkhkhkhhkhhhkhhkhhkhkhkhhkhkkkhkhkk

VALID APPROACH

hhkkhhkhkkhkhhxdhkhhrhhhkhhhkhkkhohkhhhhhhhkhhhkhrhkhhkrhhnk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m) :
NRP Yrcs MEAN DIFFERENCE (m) :
NRP Zrcs MEAN DIFFERENCE (m) :

0.470
~0.065
0.007

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.263
NRP Yrcs 2-SIGQMA DIFFERENCE (m): 0.126
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.180

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.976
2-RMS DIFFERENCE (m): 0.180
2-RMS DIFFERENCE (m): 0.181

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSTTION {(m): 163.649
LGRP Yrcs POSITION (m): -1.566



NRP POSITION vs 95% TUNNEL

100t

50

0

=50

-100

NRP Yrcs (m) GPS (.),Truth (-)

-6000 -4000 -2000 0

NRP —Zrcs (m) GPS (.),Truth (-)

-6000 -4000 -2000 0
NRP Xrcs Position (m)

NRP Yrcs Tot Sys Diff (m)

230

NRP —Zrcs Tot Sys Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5

T ! T l. T

SU428530'
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APPROACH #: SU428532
START TIME: 327973.249
STOP TIME: 328082.249

MINIMUM HDOP: 2.8
MAXTMUM HDOP: 2.8
AVERAGE HDOP: 2.8
MINIMUM VDOP: 5.4
MAXTMIM VDOP: 5.5
AVERAGE VDOP: 5.4

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SvVs: 4

KhkhkRhkAA R k*khkhkkhhkhkhrhhhhkhhkrhkdkdkhkhkhdhdhhhhddhkdhhkhk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

dhkhkkhkhhhhkhkhkhkkkkrhkkkrkhhhhkhhkhkhhhhkkrrkhhdhkhkhhkhk

* *

Ihkkhkhkhkhkhkdhhhhkkkhkhkhkkkkhkhhhhkrhkhhkhhhkrkrhrhrkhhhhhiik

VALID APPROACH

R Y T S R R E T AL T S R T L SRtk bttt

* *

FhAKRIAKRKAE kR hkhhkhkkhkhkhkhkhhkkhkhhkhkhhkrhkhhhhhhkdhhkhhhrix

SUCCESSFUL APPROACH

dkkkhhkhkkhkkhhkkhkhkhkhkhhkhkhhkhkhrkhkhhhhkrrkkhhhhhdhkhdhd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT —> ROLL-OUT

APPROACH #: SU428532
START TIME: 327973.249
STOP TIME: 328082.249

MINIMUM HDOP: 2.8
MAXTMUM HDOP: 2.8
AVERAGE HDOP: 2.8
MINIMUM VDOP: 5.4
MAXIMUM VDOP: 5.5
AVERAGE VDOP: 5.4

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Kkkkhkkdhkkhkhhhkkhhhkkkdhhkhkhkhhhkhkhhkhhkhkkkkkhkhdkkhkkhi

METHOD OF EVALUATICN: SENSCR ACCURACY

drkhkhkkhkkhkhkhkhhkkhhkkhhkkkrhhkhhkhhkhhhhkhkhkkkkAkAxhkkhhkhk

* *

FhkhkhkhkhkhhkArrkrkAARkAhhkkkhhhkhhkhhkkkkdhkkhhkdhdhhkhkhhhk

VALID APPROACH

dkdkkhkhkrkhkRkhkrkAkhkhkhkhkhhkdhhdkhkkhkhkhkkkhkdkhkkhkhhhhohhhxk

* *

Kk kkhkhkhkhhkkhkrkrhhhkhhkhhhhhkhkhhhhhhhkhkkkhhhhkrks

SUCCESSFUL: APPROACH

Kk k kAR KRR KAK A AhkAhk kA hkkkhkhkhhhhhhrhhdhhdkkrhhkdrd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.540
NRP Yrcs MEAN DIFFERENCE (m): -0.022
NRP Zrcs MEAN DIFFERENCE (m): -0.016

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.202
2-SIGMA DIFFEREXCE (m): 0.132
2-SIGVA DIFFEREXCE (m): 0.180

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

1.099
0.139
0.183

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.540
NRP Yrcs MEAN DIFFERENCE (m): -0.022
NRP Zrcs MEAN DIFFERENCE (m): -0.016

NRP Xrcs 2-SIGVA DIFFERENCE (m): 0.202
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.132
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.180

NRP Xrcs 2-RMS DIFFERENCE (m): 1.099
NRP Yrcs 2-RMS DIFFERENCE (m): 0.139
NRP Zrcs 2-RMS DIFFERENCE (m): 0.183

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITION

LGRP Xrcs POSITION (m): 170.224
IGRP Yrcs POSITION (m): -0.266
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IGRP Xrcs POSITIN (m): 170.224
IGRP Yrcs POSITION (m): -0.266
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5 .

T
SU428532:
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APPROACH #: SU428534
START TIME: 328379.499
STOP TIME: 328486.999

MINIMOM HDOP: 2.9
MAXTMUM HDOP: 3.0
AVERAGE HDOP: 2.9
MINIMUM VDOP: 5.5
MAXTMIM VDOP: 5.6
AVERAGE VDOP: 5.6

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkAhkhkAKRKkAFAERKRARKR R AR A AR KA hhkhkkkrkkhkhhhkhhkkrrhhhhhhhk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

AhkhkAkAAKAIAKkIAKRIRRARAARA AR R A A Ak Ak AR R AA XAk kT hhdkh

* *

kkkkhkhhhkhhhkrhkhhhhhdhhkhhhhhkdhhkhhkhhrhhhhkhhhhhik

VALID APPROACH

kkdhkhkAkhhkhhkhkkhkhkhhhkhrhhkrhhkhdhkkhkhdhhdrhhrkhhhrhhhik

* *

dkkhhkhhhkhhkkhhkhkkhhkhhdhkkhhkhhhkkrkkhkhkhhdrkhkhhhhdhkk

SUCCESSFUL APPROACH

FEKAKKRKKKRKAKRK AKX A ARk TAhhkrkkhkxhhhrhkhkrkhhhhhrhhhkk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428534
START TIME: 328379.499
STOP TIME: 328486.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N W N
0 oW

MINIMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

v\
A

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AARAKAKKARKKAKRR KA R A A KKk Ak Ak Ak hhkkhkkkAkkhhhhhkdhrhhhhkhk

METHOD OF EVALUATION: SENSOR ACCURACY

dhkRARKKAKKRAA A kAR Ak hhkh kA hkhhhkhkkhkhkhdhhkhhhkdkhhhkhhhkdr

* *

kkkhkhkhkhkkkhkdhhkhhkhkhkhkhkkhkhkkkhhhkrkhhhhkhhkhhdkhkhhhhkhdk

VALID APPRCACH

hkkhhkhhkhkkhkhhkhhhhhhhkhbkrkhkrkhhkhhkhhhrkhhrkhhkhhkhdk

* *

khkRkKkhkRAkRkhhkhkkhkhhkhkhhkhhkhkhrkhkkhkhrkhkhhkhkhkhhkhkkhkhhkhhkkik

SUCCESSFUL APPROACH

dhkkhkhkhkhrkhkkhkhkhkkkdhdAXARk ARk hkkkdhhkhhkhkhhhkhkhrkkkhkhkhhkhkhhk

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.594
NRP Yrcs MEAN DIFFERENCE (m): -0.052
NRP Zrcs MEAN DIFFERENCE (m): 0.070

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIQA DIFFERENCE (m): 0.186
2-SIGMA DIFFERENCE (m): 0.145
2~SIGMA DIFFERENCE (m): 0.182

NRP Xrcs 2-RMS DIFFERENCE (m): 1.202
NRP Yrcs 2~RMS DIFFERENCE (m): 0.179
NRP Zrcs 2-RMS DIFFERENCE (m): 0.230

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICON

NRP Xrcs MEAN DIFFERENCE (m): 0.594
NRP Yrcs MEAN DIFFERENCE (m): -0.052
NRP Zrcs MEAN DIFFERENCE (m): 0.070

NRP Xrcs 2-SIGA DIFFERENCE (m):
NRP Yrcs 2-SIGVA DIFFERENCE (m) :
NRP Zrcs 2-SIGYA DIFFERENCE (m):

0.186
0.145
0.182

NRP Xrcs 2-RMS DIFFERENCE (m): 1.202
NRP Yrcs 2-RMS DIFFERENCE (m): 0.179
NRP Zrcs 2-RMS DIFFERENCE (m): 0.230

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITIAN (m): 212.295
IGRP Yrcs POSITION (m): 3.422
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IGRP Xrcs POSITICON (m): 212.295
IGRP Yrcs POSITION (m): 3.422
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428536
START TIME: 328798.749
STOP TIME: 328905.499

MINIMUM HDOP: 3.1
MAXTMUM HDOP: 3.2
AVERAGE HDOP: 3.1
MINIMIM VDOP: 5.8
MAXTMUM VDOP: 5.9
AVERAGE VDOP: 5.8

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkhkhkkhkhkkhkhkhkhkhkhkhkrkrhkhkrkrkhhkhhhhkkrkhhhhdrkkhhhrdhd

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

dhkhkhhkhhkhkkrhkkrhkhkkdkhhhkhhkhrrkhhhhkdhkhhhhkrhkhhhhkhr

* *

KhkhhkhkhAhhkhkrhkkAhAhkhkhkhhhkrkhhkkkkkkhhkhkhhkdhhrhhd

VALID APPRCACH

dhkdkhhkhkkkkh kA dhhkhkkhkhAhkkhhkkhhhdkkkkhkhdrohhhhrhhx

* *

Ak hkhhkkhkhhhhkhhkhkhkhrhhhkhkkhkkhhkhkkhhhhkhkhhrdkdhhhkhird

SUCCESSFUL: APPROACH

dkdkkhkkhkhhkkk kA dhhhhkhkhhhkhhkhkhhkhhkhhkkkrkhhhhkhkhkkikr

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428536
START TIME: 328798.749
STOP TIME: 328905.499

MINIMUM HDOP: 3.1
MAXTMUM HDOP: 3.2
AVERAGE HDOP: 3.1
MINIMIM VDOP: 5.8
MAXIMUM VDOP: 5.9
AVERAGE VDOP: 5.8

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkhkkhkhkhkhkhkhkhrkrhkhhkhhhkhkhohkhhhhkrkkhrkhkkhdhhhrkhkdhrrhikk

METHOD OF EVALUATION: SENSOR ACCURACY

hkhhkkhkkkhkhhkhkhkhkhhhdhhhkhkhhkhhkhkhhkhrhkhkhhkhkhhkhkhhhkik

* *

hhkhkkkkrkhkhkkhkhhkhhkhhkhhhdhkhkhhhkhhhhhkhkhhkhkhkrhhhhhhhdk

VALID APFRCOACH

dekkkkAKAKKAAAhkhkdhkdhkhdhkhkhdkhkhhkhhhkhkhhkhkkkhkhkhhhhkd

* *

dhAIRAAAAAAKR KRR AI IR R AR A I AR KA Rk A XK RAAAR AR IR hhhrk K

SUCCESSFUL, APPROACH

dhkkkhkkAhkkRAAARAK kA Ak Ah ARk AA KR AR A hhd T ARk dkhkhdhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL~QUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.515
MEAN DIFFERENCE (m): -0.145
MEAN DIFFERENCE (m): -0.056

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGA DIFFERENCE (m): 0.177
2-SIGVA DIFFERENCE (m): 0.187
2-SIGMA DIFFERENCE (m): 0.175

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.044
2-RMS DIFFERENCE (m): 0.346
2-RMS DIFFERENCE (m): 0.208

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.515
MEAN DIFFERENCE (m): -0.145
MEAN DIFFERENCE (m): -0.056

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.177
2-SIGQVA DIFFERENCE (m): 0.187
2-SIGMA DIFFERENCE (m): 0.175

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.044
2-RMS DIFFERENCE (m): 0.346
2-RMS DIFFERENCE (m): 0.208

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITICN (m): 187.576
IGRP Yrcs POSITION {m): 1.400
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IGRP Xrcs POSITION (m): 187.576
IGRP Yrcs POSITION (m): 1.400
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428538
START TIME: 329209.999
STOP TIME: 329316.499

MINIMUM HDOP: 3.4
MAXTMUM HDOP: 3.4
AVERAGE HDOP: 3.4
MINIMUM VDOP: 6.2
MAXIMIM VDOP: 6.4
AVERAGE VDOP: 6.3

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Khhkkhkhkkhhkhkhkhkhhhkhkhkhhhkhkkrkhkrkhkhkdrkddhkkhrhkhdhkkhhkhdk

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

dhkkkhkhkhkhkrhhkhkrhkhkkhkhkhhkhhhkhkkkhhkhkhrhhkkhhkhrkhkhhkhhkk

* *

hhkhkhkhkhkhkhkhkrhkhkhkhkkrkkkhkhkhhkhkhhhkdhhhkhbhhhhhkhhkrrkhrirk

VALID APPRCACH

khkhkhkhkhkhkhhkhhkkhhhkhhkhhhrkhhkhkhhhhhhhkhhhdhhhhhdhhhkhx

* *

Khkhhkkhkhkkhkhkhkhkhkkhkhkhhhhkhkhkhkkhkkhhkhkkrkhkrkkhdhhhkrrhkkhhik

SUCCESSFUL APPROACH

Ahkdkdhkhkhkkhkhkhhkkhkrhkrhhhhkhhhhdhhhkhhkhkhhhhkhhhhrrhrdhd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT ~> ROLL-OUT

APPROACH #: SU428538
START TIME: 329209.999
STOP TIME: 329316.499

MINIMIM HDOP:
MAXTMIM HDOP:
AVERAGE HDOP:

w w W
[N

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

Y OV
[PE R SN )

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Fdkdkhkhkhkkkkkhkkkhhkhkhhkhhkhkdhkhkhkhkkhrkhhhkhkhhhkdrrkhkhrkhk

METHOD OF EVALUATICON: SENSOR ACCURACY

kkkdkdkkkkhkkkkhkkhkkhkhhkhhkhkhkkkkkkkkkkkhkkrhkhkhhhkhhhhkd

* *

hkdkkkhkhkkhkhkhkkhkkhkhkhhhkhdhhhhkkhhkhkhhkhhkhkhhkrrkkkhhkhrkik

VALID APPRCACH

kkkhkkhkhhhhkhkhkhkhkkkkdhkdhkkkhhhkhhkhhkhhhhhhhhhtrhkkrhik

* *

*hkkhkkkhkhkhkkhkhkhkhkkhkdhhhhhkhhhhkhhhhhhkhhkhhrhdkdkkhkkkkkk

SUCCESSFUL APPROACH

hkkhhkhkkhkhkkhkhhkhhhkhkrbhxhkhhkhkhhkhhhkkhhhkhkhkkhkhhkhhhkhhk

* J

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.494
NRP Yrcs MEAN DIFFERENCE (m): -0.140
NRP Zrcs MEAN DIFFERENCE (m): -0.050

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.259
NRP Yrcs 2-SIGVA DIFFERENCE (m): 0.281
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.212

NRP Xrcs 2-RMS DIFFERENCE (m): 1.022
NRP Yrcs 2-RMS DIFFERENCE (m): 0.397
NRP Zrcs 2-RMS DIFFERENCE (m): 0.235

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.494

NRP Yrcs MEAN DIFFERENCE (m): -0.140
NRP Zrcs MEAN DIFFERENCE (m): -0.050
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.259
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.281
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.212
NRP Xrcs 2-RMS DIFFERENCE (m): 1.022
NRP Yrcs 2-RMS DIFFERENCE (m): 0.397
NRP Zrcs 2-RMS DIFFERENCE (m): 0.235

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 162.387
IGRP Yrcs POSITION (m): -2.614
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LGRP Xrcs POSITION (m): 162.387
LGRP Yrcs POSITION (m): -2.614
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES

NRP Xrcs Position (m)
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APPROACH #: 50428540
START TIME: 329628.249
STOP TIME: 329734.249

MINIMIM HEDOP: 3.6
MAXIMUM HDOP: 3.7
AVERAGE HDOP: 3.6
MINIMUM VDOP: 7.0
MAXIMUM VDOP: 7.2
AVERAGE VDOP: 7.1

MINIMUM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhAAKKRAAKRKRKRK A AR A A RRk kA hhkhhkkhkrhhhkhkhkkhhhhhhhhkhkk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

KhkhkhkhkhkrArARKIRRKARA AR A Ak AhhkhkkkkrdArkrhhhkrkhdhhkhdk

* *

dekdkhkr kA Rk hkhhhhkhhhdohkkkhkkhkhhkhhhhkkhkhrhhrhhhkd

VALID APPRCACH

hkhkkhhAhkhkhhkkhARARA kAR AkAhhhhhkhkhkkhhhkhkhhhkhkhhhhdhkdhhk

* *

hhkhkRkRRAKEK A I Ak khhkhhkhkhhkhkhkrrhkhkhdhhkhbkhhhrihhhkhkk

SUCCESSFUL: APPROACH

kkkhkkhkdhkkhkkdhhkkhkhhhkhkhhkhkhkhhkhkhkhkkhkkhhhkkhhhkkhhhhkdk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT —> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.490
NRP Yrcs MEAN DIFFERENCE (m): -0.056
NRP Zrcs MEAN DIFFERENCE (m): 0.042

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.422
2~SIGVA DIFFERENCE (m): 0.109
2-SIGVA DIFFERENCE (m): 0.192

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :

1.068
0.157
0.210

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICON

IGRP Xrcs POSITICN (m): 153.001
LGRP Yrcs POSITION (m): -0.893
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APPROACH #: SU428540
START TIME: 329628.249
STOP TIME: 329734.249

MINIMUM HDOP:
MAXTMIM HDOP:
AVERAGE HDOP:

W w W
N~ O

MINTMM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

ENEEN PN |
[l S ]

MINIMM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhkhkhkrkARkRRAAA AR A AhhhhhhhkrhkhrhhkhkARhdhkhkhrhhkhihhkhh

METHOD OF EVALUATION: SENSOR ACCURACY

hkkddhh kA kkhkhkhhhkrhkhkhkhhkhhhhkhkkhkhdhkkkhhkhhhkhkhkiti

* *

KK AKKRKKRKKKRRAAK A A AAAAA R KR RA kX kA hhkkhhhkrhkhkhkhhkkhhkik

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

dhkhhkKAAKRIAAAIhhhkkhhkh kA RAARRAA KA Ik hhhhhhhrhhhhhd

J

Kkhkkhkkkhkhkhhkkhkkhkhhkhhkhkkhkhhkdkhkdkhhhkhkhhkhkhkdkdkkkkhkhk

VALID APPROACH

e & e e ke e e ke F ok ok e ke ke e e o ek ok ok ok ok ke ke e ke e vk ke e R ke ok e ke ok ok ke ok ok ok ok ke e ok

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.490
NRP Yrcs MEAN DIFFERENCE (m): -0.056
NRP Zrcs MEAN DIFFERENCE (m): 0.042

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGVMA DIFFERENCE (m) :

0.422
0.109
0.192

NRP Xrcs 2-RMS DIFFERENCE (m): 1.068
NRP Yrcs 2-RMS DIFFERENCE (m): 0.157
NRP Zrcs 2-RMS DIFFERENCE (m): 0.210

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITIN (m): 153.001
ILGRP Yrcs POSITION (m): -0.893
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR

SU428540
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428542
START TIME: 330027.749
STOP TIME: 330137.249

MINIMIM HDOP: 3.8
MAXTMUM HDOP: 3.9
AVERAGE HDOP: 3.9
MINIMUM VDOP: 8.0
MAXTMIM VDOP: 8.3
AVERAGE VDOP: 8.1

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KEAKKEKAKAKRKAAKKAKRRKRKA KA RAA R AN A A Ak hkhkdkhhhkrhkhhkkkkhkhkk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

KAAEKARA A A AKRA KKK RKKAKRRKA kAR KA kA Ak hhhhkhhdhkhhhhkhkk

* *

Fhkhkdkkkhkkkrkkkkhkkhkhkkhkhhhkhhkhhkhkhhhhkhkkhrrhkhkhkhkhkkkhk

VALID APPROACH

*hkhkkkkhkkkkhkhhkhkhkhkhkhhkhhkhkhhkdkkdhkkkhkdhkhhdhhhhhhhhhtd

* *

khkkhkhkkhkkhkhhhkhkhhkhkhhkhkkhkkhhkkhkhhhkhkrhrdhhhkhkrdhkkhhdhhr

SUCCESSFUL APPROACH

hkkkhkhkhhkhkhkkkhkkkhkkhkhkhkrkrkhhhkrhkhhbhhhhhkdhkhkhkhkhhhhhik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.521
MEAN DIFFERENCE (m): -0.036
MEAN DIFFERENCE (m): 0.059

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIQA DIFFERENCE (m): 0.405
2-SIGQA DIFFERENCE (m): 0.196
2-SIGMA DIFFERENCE (m): 0.294

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m):

1.117
0.209
0.317

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICIN

LGRP Xrcs POSITION (m): 95.967
LGRP Yrcs POSITION (m): 0.325
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APPROACH #: SU428542
START TIME: 330027.749
STOP TIME: 330137.249

MINIMUM HDOP: 3.8
MAXTMUM HDOP: 3.9
AVERAGE HDOP: 3.9
MINIMM VDOP: 8.0
MAXTMIM VDOP: 8.3
AVERAGE VDOP: 8.1

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkkkhkhkhkhkhhhkkhkhkdkhhkhhkhrhkhhhkhhhkhhrhhhkhkhhkhhhhhkhhrrih

METHOD OF EVALUATICN: SENSOR ACCURACY

ek ke ke ke e ke ke ke e etk ke e e e e e e e ke ke e ke ke ke ke ok ke ke e e ke e ke e ok o e ok o ke ok ke e e ke ke

* *

hhkhkkhkhkkkhhhkhkhhkhhkrhhkhkhkhkhkkhkhkhkhhkhkhkhkhhhkhkhhkhkhkhbrthhkhhk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN  *
* THE VERTICAL FILTER REQUIREMENTS

Khkhkkkkkhhkkhkhkhhhkhkhkhkhhkhkhhkhkhkhkhkhhkhkhkhhkhhkhhhkhkkhkhkrhhhkk

*

KKKKKKKKKAKKRKRKKRT AR A RKkA kAR ko hhkhkkhkkhkkkhkhkkkkkkkkrxkk

VALID APPROACH

kKRR KRKRIKKKKAKkkhhkhhkhhhkhhhkhkhhkhhkhkhhhkhkhkkrkkkhkkhkkkkkkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT —-> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.521
NRP Yrcs MEAN DIFFERENCE (m): -0.036

NRP Zrcs MEAN DIFFERENCE (m): 0.059

NRP Xrcs 2-SIGMA DIFFEREXCE (m): 0.405
NRP Yrcs 2-SIGQMA DIFFERENCE (m): 0.196
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.294

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.117
2-RMS DIFFERENCE (m): 0.209
2-RMS DIFFERENCE (m): 0.317

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITIN (m): 95.967
IGRP Yrcs POSITION (m): 0.325
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PATH FOLLOWING ERROR CONTROL MOTION NOISE
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5

T T T T T

|
SU428542;

-3000 -2000 -1000 0 1000

5 ] 1 1 1 I 1

NRP Xrcs Diff (m)
o
I

I

|
Bn
S
S
I
O
Sl
S
S
|
H
o L
o)
S

| [ |

L |
~4000 ~-3000 -2000 -1000 0 1000

NRP Yrcs Diff (m)
o

|
|
Sn
S
o)
I
o
oL
S
o

—t
o

; ; ; : ; i
-5000 -4000 -3000 -2000 -1000 0 1000
NRP Xrcs Position (m)

A
Bo
Q
o

NRP Zrcs Diff (m)
()

256



APPROACH #: SU428544
START TIME: 331091.999
STOP TIME: 331206.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

MINIM(M NUMBER OF SVs: 4
MAXTM(M NUMBER OF SVs: 4
AVERAGE, NUMBER OF SVs: 4

kkhkkkhkhhhkhkhkhkkhhkrhkhkkhhkrkhkkhhhhhhhkhkhkkrhkdrhhkkhr

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

FTkdkkhkkkhkhhkhkhkhkhkhhhhhhkhhdhhhhhhkokhkrhkhhhkbhkhhhkhrhhkr

* *

hkdkkkkhkhkhhhkhhhhhkhhhhhhkhkkhkhkhkhkhhhhhkhhhrhhkhkhkhkhk

VALID APPROACH

kkkkhhkkkhkkhkhkhkkkhkkhhhhkhkhhhhhhkhkkkkhkhhdhhhkhrbhkrhikhik

* *

hhkkkkkhkhkhkhhkhkhkhkhkhkrhhAkhkkrkhkkhhkrrhhhkhhkhkhkhrhkhhkhkhhkhhkx

SUCCESSFUL APPROACH

kkkdkkdhkdkhkhkkkhkhkkhkkhkhkhhkkhhkhhkkhhkhkhkhkkhkhkhhkhhhhkkhikdk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.602
NRP Yrcs MEAN DIFFERENCE (m): -0.253
NRP Zrcs MEAN DIFFERENCE (m): 0.249

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.377
2-SIGMA DIFFERENCE (m): 0.241
2-SIGMA DIFFERENCE (m): 0.312

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.261
2-RMS DIFFERENCE (m): 0.560
2-RMS DIFFERENCE (m): 0.588

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 48.651
LGRP Yrcs POSITICN (m): 0.025

257

APPROACH #: SU428544
START TIME: 331091.999
STOP TIME: 331206.749

MINIMIM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkkhkhkhkhhkkkhkkkhhkkhhkhhkhkhkkhkkkkhkhhhkhkkkkhkhkhkhhhkrkhkr Kk

METHOD OF EVALUATTON: SENSOR ACCURACY

FhAKAKKAKKIKTAARA KRR K AR A AR Ah kA kAR IR AR KA AR Akkkhkhk

* *

EREAKKIKREIK IR ARKR AR AR IKR AR I ARk ARk A A A Ak kAR AR A h kR

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN  *
* THE VERTICAL FILTER REQUIREMENTS

hhkkkkdkhkhkkhkdhhkhhkkhkhkhkhhkhhhkkhhkhhhkhhkhkhkhhhkhkrkhkrkhkhhhdh

*

TAKAKKKKAKK KK AKK A KA AR AT kA kA hAhkAAR kAR k kA hhhdhkkr

VALID APPROACH

s
KARKKKIAKKAAKKARAARKRKA KRR AT A AR AR A AR A AR Rk kA hh Ak hdhkhd

* *

TIME HISTORY ANALYSTS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.602
NRP Yrcs MEAN DIFFERENCE (m): -~0.253
NRP Zrcs MEAN DIFFERENCE (m): 0.249

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.377
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.241
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.312

NRP Xrcs 2-RMS DIFFERENCE (m): 1.261
NRP Yrcs 2~RMS DIFFERENCE (m): 0.560
NRP Zrcs 2-RMS DIFFERENCE (m): 0.588

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 48.651
LGRP Yrcs POSITICN (m): 0.025
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NRP Yrcs Tot Sys Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428546
START TIME: 331516.249
STOP TIME: 331627.999

MINIMM HDOP: 3.0
MAXTMUM HDOP: 3.0
AVERAGE HDOP: 3.0
MINIMIM VDOP: 9.9
MAXIMIM VDOP: 10.1
AVERAGE VDOP: 10.0

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hAAAKAARRR AT Ak hkkhhkhhhhhhhkhhkkhrhhhhhkdhdhkhrhhkhhhk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

dhkhkkhhkhkkkhhkhkhrhkhhhhhhkhhkkkrrhkdhkhhhrhdhkhhhhhhhdhhihk

* *

KhkhRARAR A kkhhhkhhhkhhkhhkkhhhkhhkhkkkhkhhhkhhhkhkhkhkxhkrhk

VALID APPROACH

khkhkhkhkhhkhkhkhkkhkhkhkhhkhhhhkhkkhkhkhhhkkhkkhhkkdhhhkhhhhhkhkrrid

* *

khkkkkhhkhkhkhkhkhkhkhkhhhhhhkhkkhrokhkhkhkhhkkhhrkkdhkhhrhhkdhhhkik

SUCCESSFUL APPROACH

*hkhkkhkhhkkhkhkhhkhhhkkhhkhkhkhkkhkkhhrhkrkhhkhkhkhhkkhdkhhkhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.589
NRP Yrcs MEAN DIFFERENCE (m): -0.176
NRP Zrcs MEAN DIFFERENCE (m): 0.071
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.364
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.211
NRP Zrcs 2~SIGMA DIFFERENCE (m): 0.215
NRP Xrcs 2-RMS DIFFERENCE (m): 1.233
NRP Yrcs 2-RMS DIFFERENCE (m): 0.410
NRP Zrcs 2-RMS DIFFERENCE (m): 0.257

IANDING GEAR REFERENCE POINT TOUCHDOAN POSITICN

92.407
0.799

LGRP Xrcg POSITION (m):
IGRP Yrcs POSITION (m):
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APPROACH #: SU428546
START TIME: 331516.249
STOP TIME: 331627.999

MINIMUM HDOP: 3.0
MAXTMIM HDOP: 3.0
AVERAGE HDOP: 3.0
MINIMUM VDOP: 9.9
MAXTMUM VDOP: 10.1
AVERAGE VDOP: 10.0

MINIMUIM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkhkhkkhkkkkkhkkhhhhkhkhhkhhhkrhkhkkkkhkkhhkkhhkhkhhhkhkkrkik

METHOD OF EVALUATICN: SENSCOR ACCURACY

hkkkkhkhkhkhkhkhkkhkkhkkkhhkhhhkdhkkhkhkkkhhkhkhhhhkhkhhkhhkkhkkhk

* *

dhhkhkkdkhkhkhhkhkhkhkhkhkdhhdhhkhkkhhkhhkkkhkkhkhkhhkhhkkhdhkkhrhkhik

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

kkkkhkkhkhkhkhkhkkkhkkkhkhkhhkhhkhkhkhkhhhkrhhhhhkhkhkhkhkhkhkhkrrdx

*

*hkkkhkhkkkhkkhkhkkkkkkhkkhkhhhkhhhkhhkhhkhhhkhhkhhhhkhkdhkdkdkkk

VALID APPRQOACH

khkhkhkhkhkdkhkhkkkrkrkhkhkkhkhkhkhkkhkhkhkhkhkhkkhkkhkhkhkhkkhkhkhkkhkkkhkk

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.589
NRP Yrcs MEAN DIFFERENCE (m): -0.176
NRP Zrcs MEAN DIFFERENCE (m): 0.071

0.364
0.211
0.215

NRP Xrcs 2-SIGA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGVA DIFFERENCE (m) :

NRP Xrcs 2-RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m) :

1.233
0.410
0.257

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 92.407
LGRP Yrcs POSITION (m): 0.799



NRP POSITION vs 95% TUNNEL
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428548
START TIME: 331939.499
STOP TIME: 332048.499

MINIMUM HDOP:
MAXIMIM HDOP:
AVERAGE HDOP:

NN DN
~J 00 ~J

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

O WO
RN W

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER COF SVs: 4
AVERAGE NUMBER COF SVs: 4

khkkhkkkhkkkhkkkkhkrkhkhhhkhkkkhkrhkkbhhhhhdhhdhhhhhhhhhhn

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

khkhkhkkhkkkkhkkhhkkhkhkhhkhhkhhkhkdkkdhkdhkhkikkhhkhkhhkhhhkhkkkk

* *

hhkhkhkhkhkhkkhkkhkhkhkkhhhhdhhkhkhkdkkhkhkkdhhhkhhkhhkhhhhkihhkhkrd

VALID APPROACH

dhkhkkhkhkhkkkhkhhhhhhhkhhkkkdhkhdkhkrdhhhdhhhdhhhhhihithhhhk

* *

e e e e e ek K Rk Yo e e e e ke ke ke ke e e ok e ok ke e ok e g ok ok e ok ok g ok ok ke e o ke e ke ke ek ok ok

SUCCESSFUL APPROACH

KKK AKKKK AR A A KA KA AAAKRIARKRRKRKRKARARA R AR A kA bk hhhhkhkhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.522
NRP Yrcs MEAN DIFFERENCE (m): -0.176
NRP Zrcs MEAN DIFFERENCE (m): 0.087

0.398
0.183
0.259

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

1.117
0.397
0.312

NRP Xrcs 2-RMS DIFFERENCE {m):
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2~RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDCWN POSITION

LGRP Xrcs POSITION (m): 138.640
LGRP Yrcs POSITION (m): 0.571
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APPROACH #: SU428548
START TIME: 331939.499
STOP TIME: 332048.499

MINIMUM HDOP: 2.7
MAXTMUM HDOP: 2.8
AVERAGE HDOP: 2.7
MINIMUM VDOP: 8.9
MAXTMUM VDOP: 9.2
AVERAGE VDOP: 9.1

MINIMUM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

kkhkkkhkhkhkhkkhhhkkhdhhkhkhhhkhhhkhkhhkhkhkhkhkhhhhhkhkhhhkhhhhhkhkkk

METHOD OF EVALUATICN: SENSCOR ACCURACY

hkkdokhkhkhkhkhkhkhkhkhhkhkhhkhhkhkhhkhhdkhhhhkhhhhkhhkkhhkhhhrkhkhhikd

* *

hhkhkkkhkhkhkhkhkhkkhkhhkkhkhkrhkrhhkhhkhhhhkhhhhhhkhhhkhkhhhhkhdd

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL; OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

KKK AKEAAKRKAAKkA Ik hhhhkdhhkhhhhhhkhddhkk kT kkhokdkdkkkkk

*

hhkhkAkhkkhkhkhhkhhkkhhkhkhkhhkhhkkhhkkhhhhkhkhkhhkhkhhkhkkhrhkhkrhkkk

VALID APPROACH

ok ok ok de ke ek ke ke ok ke e ok ok ke ke ke e e ke e ke e ok e e e ke e e e ke e ke ek ke ke e ke ke ok ok ok ok

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.522
MEAN DIFFERENCE (m): -0.176
MEAN DIFFERENCE (m): 0.087

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIQVA DIFFERENCE (m): 0.398
2-SIGMA DIFFERENCE (m): 0.183
2-SIQA DIFFERENCE (m): 0.259

1.117
0.397
0.312

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2~RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 138.640
LGRP Yrcs POSITION (m): 0.571
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428550
START TIME: 332349.499
SIOP TIME: 332459.249

MINIMUM HDOP: 2.5
MAXTMUM HDOP: 2.5
AVERAGE HDOP: 2.5
MINIMOM VDOP: 7.8
MAXTMUM VDOP: 8.1
AVERAGE VDOP: 7.9

MINIMM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkhkAkhkAERR KA I khkkkkkhkkhhkkhkhkhkhkhkhkhkokhkhhhrrkhkhhkik

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

kkkhkhhhkhkhhdhkhhkhhhhhkhkkkrkhhkhkhkhkkkhkhhhhhkhhhkhhrd

* *

dhkkkhkhkkhkkhkhkhhkhkhhkrkhhkhhkhkhkkhkhkhhkhrrhhkkhhdhhkkrkkd

VALID APPROACH

KA ARAAFARAKKRRKKAAA AR I AkA kA A h kAR RAR AT AR kxR hhhhkhdik

* *

IhkkA KA RAR A A AAR AR IRk ko hhkhkkkkhAhkhhkkhkkkkdhkkhkhhkkk

SUCCESSFUL APPROACH

HEIKRAKARKRKKAR Ik kA A hhhhkhhkhhkhkhkkhkrhhhhrhrkhrhhkhhhhik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.704
NRP Yrcs MEAN DIFFERENCE (m): -0.194
NRP Zrcs MEAN DIFFERENCE (m): 0.107

NRP Xrcs 2-SIGYA DIFFERENCE (m) :
NRP Yrcs 2-SIGYA DIFFERENCE (m) :
NRP Zrcs 2-SIGVMA DIFFERENCE (m) :

0.305
0.365
0.250

NRP Xrcs 2-RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m):

1.440
0.533
0.328

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITION (m): 99.671
LGRP Yrcs POSITION (m): -2.033
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APPROACH #: SU428550
START TIME: 332349.499
STOP TIME: 332459.249

MINIMUM HDOP: 2.5
MAXTMUM HDOP: 2.5
AVERAGE HDOP: 2.5
MINIMIM VDOP: 7.8
MAXTMUM VDOP: 8.1
AVERAGE VDOP: 7.9

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

Khkhkkhkkhkkhhkkhkhkhkkhkhhhhkhkhkrkkrkhhkhhhkhhkkkhkhhhhhkht

METHOD OF EVALUATICN: SENSOR ACCURACY

hhkkhkhkhkhkkkhkkhkkhkhhkhhhhhkhkhkhrkrkkrhkkhbhdhhkkdkhhkhhkhhkrk

* *

dhkkkhkdhkkhkdhkhkhkhkhkhkkhkhkdhhkhrkhhkhhkhhhkhhkkrhkhkhkhhkdkhkrhihk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

kkkkhkkhkhkhkhkhkkkhkhhhhkhhhkkkhkhkkhhhkhrhkhhkhrrhhhkhkrhkkhks

*

khkhkkhhkkAkAhkhkhkhhkhkkhhkhhkhhhhrkhhrdhhhthkkrkkrkkhhkkhkh

VALID APPROACH

dhkkhkhkkhhkkhkkhkhkhkkhkkhkhhdkhkhkkhhkkhhkhkkrhhkhhkdhddihk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-QUT

NRP Xrcs MEAN DIFFERENCE (m): 0.704
NRP Yrcs MEAN DIFFERENCE (m): ~0.194

NRP Zrcs MEAN DIFFERENCE (m): 0.107

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.305
NRP Yrcs 2-SIGQA DIFFERENCE (m): 0.365
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.250

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.440
2-RMS DIFFERENCE (m): 0.533
2-RMS DIFFERENCE (m): 0.328

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITIN (m): 99.671
IGRP Yrcs POSITION (m): -2.033
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR
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CONTROL MOTION NOISE
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428552
START TIME: 332767.249
STOP TIME: 332880.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN
Lo

MINIMOM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[N e W)}
~1w oy

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KhkhhkkhkRRAAKAAKAAh Ak hdhkhhhhhkhkkdhhhhkhhkhkhkkkkkkkkk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

*hkkhkkkhkkkkkhkkkhkkkhkkhkhkhhkhhkhhkhhbhkhhhhhkhhhhkhhhhhhhkhk

* *

*hkkkhkhkhkkhkkhkkhkkkkkhhhhhhkhhhhkhhhkhhkdhhhhhhhhhhhkarhk

VALID APPROACH

hhkhkhkhkhhkhkhkkAhkhhhkkAARAAAAAA Ak kb khkkdhkhkhkhhhkhkhkhkh

* *

khkkkhkkkkhkkhkhrhkhhkhhhhkhhhhkkkhhkhhhhkhhkkhkrkhkhkhkhkrkkd

SUCCESSFUL APPROACH

kkkkkdkkkhkhkhkhhkhkhhhkhkhhhkkhhkhkhhkkkkhkhhhkhhdkhhhhhhkhk

* *

TIME HISTCRY ANALYSIS FROM 200 ft HAT —> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.606
NRP Yrcs MEAN DIFFERENCE (m): ~0.110
NRP Zrcs MEAN DIFFERENCE (m): -0.041

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFEREXCE (m): 0.204
2-SIGMA DIFFERENCE (m): 0.216
2-SIGMA DIFFERENCE (m): 0.208

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.229
2-RMS DIFFERENCE (m): 0.309
2-RMS DIFFERENCE (m): 0.224

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 50.146
ILGRP Yrcs POSITION (m): 1.617
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APPROACH #: SU428552
START TIME: 332767.249
STOP TIME: 332880.249

MINIMIM HDOP:
MAXTMIM HDOP:
AVERAGE HDOP:

NN N
[

MINIMUM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

N OO
~1 O

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*hhkhkkkkhhkkhkhkhkhhhdhhhhhdkhkhhkhkhkhkkhhkhrhhhhhhhhdihhhkihk

METHOD OF EVALUATICON: SENSOR ACCURACY

dkkkkkhkhkhkkhkkkhhkkhkhkhkkhkdhhhhkhkhhkkhkhhkhkdhhkhkhkhhkkdkhkid

* *

kkhkhhkhkdkhkhkhkhkhkkkhhhkhkhhkkhkkkkhkhkrhkhrkhhkrhhhkhkhhhhhhkdhrdd

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

*hkkhkkkhkkhkhkhhkkhdhkhkhhhhhkdhdhhkkhkhkkhhhhhdrhkhkhhhhhhdk

*

dkkkkhkhkkkhkkhkhkkhkrkhkhkhkhkhhkhkkkhrkrhrkhhbhhhkhhkrhkhrhkhrs

VALID APFPROACH

khkkdhkhkhkhkhkkhhkhhhkhkrhrhkhhhhkhhhdhkhhhhkkkhkhhhhhhhhhkhkhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.606
NRP Yrcs MEAN DIFFERENCE (m): -0.110
NRP Zrcs MEAN DIFFERENCE (m): -0.041

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.204
2-SIGVMA DIFFERENCE (m): 0.216
2~SIGVYA DIFFERENCE (m): 0.208

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.229
2-RMS DIFFERENCE (m): 0.309
2-RMS DIFFERENCE (m): 0.224

LANDING GEAR REFERENCE POINT' TOUCHDOWN POSITICON

LGRP Xrcs POSITICN (m): 50.146
IGRP Yrcs POSITION (m): 1.617



NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428554
START TIME: 333178.499
STOP TIME: 333291.999

MINIMUM HDOP: 2.4
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 5.6
MAXTMUOM VDOP: 5.8
AVERAGE VDOP: 5.7

MINIMIM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkhkhkhkkkrkhkkkrhkhhkhkhkkhhhhhkhkkrhkrkrkhhkhkhrrkrhhhhdirh

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

IhkEkKIKIRAAAAI R I A A hkhhkhkhhkhkhhkhkdkhkrrxhkhdhkhkhhhhdhk

* *

dhkkhkkhhhkhkkkhkhkdhdrhkhhkhhkkkhkhkhhhhhhhkhhkhhkhhhkdkr

VALID APPROACH

khkkAkhAkEAAhkkdhkkhhkhhhkxhkhkhkhkhhkkkhkhkrkhhhhhhkhhhhhkhkhkk

* *

khkkhkhhkhhhkhrkhkkhkhhkhhhkdhkhhkhhkhkhkkhkkhkrhhkhhkhkhhhhhhkik

SUCCESSFUL: APPROACH

hkhkkhkhhkhkhkhkhkhkkhkRArkh kAR hkkkhhhkhhhkhkrdhkrkkhkhhkhakdhkkh

* *

TIME HISTORY ANALYSIS FRCM 200 £t HAT ~-> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.590
MEAN DIFFERENCE (m): -0.074
MEAN DIFFERENCE (m): 0.005

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGQYA DIFFERENCE (m):
2-SIGVA DIFFERENCE (m):
2-SIGA DIFFERENCE (m):

0.219
0.176
0.236

NRP Xrcs 2-RMS DIFFERENCE (m): 1.200
NRP Yrcs 2-RMS DIFFERENCE (m): 0.230
NRP Zrcs 2-RMS DIFFERENCE (m): 0.236

LANDING GEAR REFERENCE POINT TCOUCHDOWN POSITION

LGRP Xrcs POSITICN (m): 185.309
LGRP Yrcs POSITION (m): -1.307
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APPROACH #: SU428554
START TIME: 333178.499
STOP TIME: 333291.999

MINIMUM HDOP: 2.4
MAXTMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 5.6
MAXTMIM VDOP: 5.8
AVERAGE VDOP: 5.7

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

kAR AKAKRKIARK AR A Ak kA hhIhhk Rk kA ANk khhdrrhhhhkhihrhk

METHOD OF EVALUATION: SENSOR ACCURACY

dhkkkAERRAKARKIAA A A Ak kA hkhhhkhkhkrhkhkhkhkhkrdhhkhhhkhkhhkhk

* *

FREKARKREKIA AR ARk hhhhkhhhkhkhhkkhkrkhkhkkhkhkkhkrkhkkkkhhhhkhhhkk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

dhAk Rk Ak AAR AR KTk khhhhkhkhkhkhkkdrhhkhhhkkhhhhddkhkhhhhkhhhkk

*

kkddkkhkkkhkhkrkhkkhhkkhkdhhhhkhrhhhhkhkkkhkkhhkhhhkhhhhhhhkid

VALID APPROACH

dhkARKRKRKR Ik K IAIAAAARARKAI I AR A hAhkhhhkhhdhkhhkhhdhkhhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.590
NRP Yrcs MEAN DIFFERENCE (m): -0.074
NRP Zrcs MEAN DIFFERENCE (m): 0.005

NRP Xrcs
NRP Yrcs
NRP Zrcs

2~-SIG@A DIFFERENCE (m): 0.219
2-SIGVMA DIFFERENCE (m): 0.176
2-SI@QYA DIFFERENCE (m): 0.236

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

1.200
0.230
0.236

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 185.309
ILGRP Yrcs POSITICN (m): -1.307



NRP Yrcs (m) GPS (.), Truth (=)

NRP -Zrcs (m) GPS (.),Truth (-)
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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CONTROL MOTION NOISE

PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428556
START TIME: 333576.999
STOP TIME: 333689.999

MINIMUM HDOP: 2.5
MAXTMUM HDOP: 2.5
AVERAGE HDOP: 2.5
MINIMUM VDOP: 4.8
MAXTMUM VDOP: 5.0
AVERAGE VDOP: 4.9

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGFE, NUMBER OF SVs: 4

hkkkkkkhkhkkhkhkhkkhkhkhhkhhhkhhkhkhkhkhhhkhhhkhhhhhhhkhkhhkhdkkhhn

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KhAhkhkAkkkhhkhhhhhkhhkhkhkAkkAAkrTkThhdhhkhhhdhhhkihhkhkhhhkhkhdhd

* *

khkkkkkhhkhhkkhkkhkkrkhhkkhkkhhkhhkhhhdhkhhhhhkkhhhhhkhhhhdihk

VALID APPROACH

et e e e e ek ok ok e sk ke ok o ok ok ok R ok ok e ok e e e e o e ok ok e o o ok ke e e ok ek ke ke ke ke ok ok

* *

dkkkkhkhkhhhkkhkhkhkhhkhkhkhhhkdohhkhhhkkhhkhkhrkkhkhhhrkhkhhkhd

SUCCESSFUL APPROACH

kkkkhkhkhkhkhkhkkhkhkhhkkhhkhhkhkhhhhhhhhhhhkxhhkkhkhkhhkrkhhhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT ~> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.691
NRP Yrcs MEAN DIFFERENCE (m): -0.139
NRP Zrcs MEAN DIFFERENCE (m): -0.048

NRP Xrcs 2-SIGMA DIFFERENCE {m): 0.341
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.283
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.185

1.424
0.396
0.209

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFE'RE‘NCE POINT TOUCHDOWN POSITICIN

IGRP Xrcs POSITION (m): 229.468
LGRP Yrcs POSITION (m): -1.694
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APPROACH #: SU428556
START TIME: 333576.999
STOP TIME: 333689.999

MINIMUM HDOP:
MAXTMIM HDOP:
AVERAGE HDOP:

[SSIN SIS )
(SN0, IV, |

MINIMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

> U1
O S ®

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Fe ok e e e e ke ke ke de ke ok e R ok ek e e e ke e ok ko ok e e ok ok ke ok ok ok Aok ke e e e ke ok ok ok ok ok

METHOD OF EVALUATION: SENSOR ACCURACY

kkkkhhkhhkhhhhkhkhkhkkhhkhkhhhhkhkhkhkhkhkhkhkrhhkrkhkhkhkhhhkkrkktik

* *

hhkkkhkhkkhkkkhkhkhhhkhhkhkdkhkrhhhkhhhkhhkhhkkhkhkkrrdhhhkhhkrk

* UNSUCCESSFUL: APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINIS WITHIN *
* THE VERTICAL FILTER 'S

khkkdkkkhkhhkhhhhkhhkhkhhkhhhkhkhhkkhhkhkhhkhkhhkhkhkhkhkkhhhkrhkhhr

*

KhhkkdkhkdhkhhhkhhhkkhhhhkhkhhkhhhhkkkhhhhhhkhhkhkkhkhkhrkrAhhrrrx

VALID APPROACH

T e e ok g ke o e ke ke ke ok ok ke e e e e e vk ok e ok ok gk ke ke ok ok ok ok e ok e ke ok e e e e ke e ok ok ke ok

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m}: 0.691
NRP Yrcs MEAN DIFFERENCE (m): -0.139
NRP Zrcs MEAN DIFFERENCE (m): -0.048

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.341
2-SIGMA DIFFERENCE (m): 0.283
2-SIGMA DIFFERENCE (m): 0.185

NRP Xrcs
NRP Yrcs
NRP 2rcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE () :

1.424
0.396
0.209

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

ILGRP Xrcs POSITION (m): 229.468
LGRP Yrcs POSITION (m): -1.694
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR
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NRP Zrcs Diff (m)

NRP Xrcs Diff (m)

NRP Yrcs Diff (m)
=

NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428558
START TIME: 334010.499
STOP TIME: 334123.499

MINIMUM HDOP: 1.9
MAXIMUM HDOP: 2.0
AVERAGE HDOP: 1.9
MINIMUM VDOP: 3.6
MAXTMUM VDOP: 3.7
AVERAGE VDOP: 3.7

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AAKRAKRKRKAKRKRKR KK A AR A I AR Ak hkhhhkrhkkhrkhdhrkhrhrhhhhrkhhk

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

Fhkkhkkhkrkhkkkhhkkhhhhkdhkhhkhhkkhkkkhdhhkhhkhhkkkhrhhkhhkhhkt

* *

hRkAkAKKAIRKRK kKA hkhhkhkhhhhkhkhhkhhkkhkkrhrkhhhkhrhkhhhhhk

VALID APPROACH

hdkkkhhkhhkhhkhhkhkrkARR A ARk hkkhhhkhhkkikrdhhhhhhkkhhhhhkik

* *

dekkhkkhkhkhkhrkkAhkhkhhhhrkkkhkkhkhkhkkrrhhhhhkhkhkrhkhhkthhx

SUCCESSFUL APPROACH

KhkhkkkhkhhkhkhkhhkAk bk krkhhkhhkhkkrhkhdhhhhkhkkrkdrkdhkdhkhhhkhkkx

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.753
NRP Yrcs MEAN DIFFERENCE (m): -0.101
NRP Zrcs MEAN DIFFERENCE (m): -0.014

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.349
NRP Yrcs 2-SIGVMA DIFFERENCE (m): 0.231
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.194

NRP Xrcs 2-RMS DIFFERENCE {(m): 1.546
NRP Yrcs 2-RMS DIFFERENCE (m): 0.307
NRP Zrcs 2-RMS DIFFERENCE (m): 0.196

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITION

LGRP Xrcs POSITION (m): 240.821
LGRP Yrcs POSITION (m): -0.994
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APPROACH #: SU428558
START TIME: 334010.499
STOP TIME: 334123.499

MINIMUM HDOP: 1.9
MAXTMIM HDOP: 2.0
AVERAGE HDOP: 1.9
MINIMUM VDOP: 3.6
MAXTMIM VDOP: 3.7
AVERAGE VDOP: 3.7

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dekhkhkhkhkkkA Ak Ak kR kkkhhhhkkhk kXA khhAdkkkhkkkhdhik

METHOD OF EVALUATION: SENSOR ACCURACY

FhhkhkAKRKKKR KK AK A I hkhhhkhhkhhhkhkhkhhkdhkhdrkhhhkdhdhhkhhhk

* *

Kkkkkkhkkhhkrkhkhkrhkkkhkhkhhhhkhhkhhkkkkhkhkkhhkhhhhdhrdbhkhkhkhk

* UNSUCCESSFUL APPRCACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER 'S

hhkAkAkRAKRKkKRA A kA A ARk hhkhhkdhhkhhkrkkdrkhdkhkhkhhkhkkhrhhkh

*

hkkhkhkhkhkhkhkhkkhkhkhhhkhkhkhkhkhhhdkhddhrhhhkhhkhkrhkkkhhkhhkhhkhih

VALID APPROACH

KhkkhkhkhkkhkhkkhhkkhhkhhhkhhkkhkhkhkhkkrRhkrkhhkhkhhkhkhrkhhkhhkhhkik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.753
MEAN DIFFERENCE (m): -0.101
MEAN DIFFERENCE (m): -0.014

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGYA DIFFERENCE (m): 0.349
2-SIGA DIFFERENCE (m): 0.231
2-SIGVMA DIFFERENCE (m): 0.194

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.546
2-RMS DIFFERENCE (m): 0.307
2-RMS DIFFERENCE (m): 0.196

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 240.821
LGRP Yrcs POSITION (m): -0.994
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428560
START TIME: 334432.749
STOP TIME: 334545.249

MINIMOM HDOP: 2.1
MAXTMOM HDOP: 2.1
AVERAGE HDOP: 2.1
MINIMUM VDOP: 3.4
MAXTMOM VDOP: 3.5
AVERAGE VDOP: 3.4

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkkhkhkkhkkhhkhkkhhkAkkkkhkhkhhhkhhhhkhkhkhkhkkkhkhhkhhhkhkhkhhtd

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

hhkhkhkhkhkhkhhkhkhkhkhh kA A kAR ARRKA A Ak khkhhkkhkkhdhkkhkdrhrhk

* *

AEAKKEKKAEARKKRAKRKRAKAAAARN ARk kkhkhhkbdhhhkhhhhhrrhir

VALID APPROACH

khkkkkhkhkhkhkkkhkkkhhkkhkkhhkhhhhkhhkdhkkhhkkhhkrkrhkkhrokdhhhhdh

* *

2 e e e ke o e e e de ke e g Fe A e do g e ke e ke e ok ke e ok ke e ke ok e ok e ok ok ek ke e de ke ek ke ok ke ok

SUCCESSFUL APPROACH

e e e e o e e Fe F Ao Fe e e e Fo R K do e ke ok e e ok ke ke ok ke e de ok ek ke de ke ok ke ok ek ko k kk ok ok

* *

TIME HISTORY ANALYSIS FR(M 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.582
NRP Yrcs MEAN DIFFERENCE (m): -0.146
NRP Zrcs MEAN DIFFERENCE (m): -0.051
NRP Xrcs 2-SIGVMA DIFFERENCE (m): 0.326
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.327
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.185
NRP Xrcs 2-RMS DIFFERENCE (m): 1.208
NRP Yrcs 2-RMS DIFFERENCE (m): 0.438
NRP Zrcs 2-RMS DIFFERENCE (m): 0.212

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 298.256
LGRP Yrcs POSITICN (m): -0.887
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APPROACH #: SU428560
START TIME: 334432.749
STOP TIME: 334545.249

MINIMUM HDOP: 2.1
MAXTMUM HDOP: 2.1
AVERAGE HDOP: 2.1
MINIMUM VDOP: 3.4
MAXIMUM VDOP: 3.5
AVERAGE VDOP: 3.4

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KEKKKEIXIARKKKKKEKAKKRKR AR KA A AR KA KRR R AN kAR kR khkkhkkkhkhkk

METHOD OF EVALUATICON: SENSOR ACCURACY

hhkkkhhkkkhkhhkhhkhkkhkhkhkhkhkhkhkhkkhkhkkhhhkhkhhhkhkhhkhkhkhkhkkhkrkrkkk

* *

Khkkhkkkkhkdkhkhkhkhkkhhkkhdhhhhhkhkhkrhkkrkkhkhkkhkhhhkhkhhkhhhih

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

dkkkhkhkhkkhkhkhkkhhkhkhhkhkkkhkhkhkhkhkhhkhhhkhhkhkhkhkhhkhkhhkdhhkhkhkkkhk

*

dhkkkhkhkhkkhkkkhkhkhkhkhhhkhhkhkhkhkkhkhhkhhhhhkrhhhhhhkhhkhkhkhhkkhk

VALID APPROACH

Khkhkhkhkhkhhkhkhkkhhkhkhkhkhkkhkhkhkkkhkhkhkhkhhkkhkhkhkhkhkkhhhkhkkhhki

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.582
NRP Yrcs MEAN DIFFERENCE (m): -0.146

NRP Zrcs MEAN DIFFERENCE (m): -0.051
NRP Xrcs 2-SIGYA DIFFERENCE (m): 0.326
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.327
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.185
NRP Xrcs 2-RMS DIFFERENCE (m): 1.208
NRP Yrcs 2-RMS DIFFERENCE (m): 0.438
NRP Zrcs 2-RMS DIFFERENCE (m): 0.212

LANDING GEAR REFERENCE POINT TCUCHDOAN POSITICN

LGRP Xrcs POSITIN (m): 298.256
LGRP Yrcs POSITION (m): -0.887

c-H
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NRP Yrcs (m) GPS (.),Truth ()

NRP —Zrcs (m) GPS (.),Truth (-)

NRP POSITION vs 95% TUNNEL
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PATH FOLLOWING ERROR
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SU428560 ' ' '

N
o

—
o

Lateral CMN Filter Output (m)

Lateral PFE Filter Output (m)
=)

-10

_20 . _10 N " N
-6000 -4000 -2000 0 -6000 -4000 -2000 0
20 10

e
o

R
o

Vertical PFE Filter Output (m)
o
Vertical CMN Filter Output (m)

-20 :. i ; ; ; :
-6000 -4000 -2000 0 -6000 -4000 -2000 0
NRP Xrcs Position (m) NRP Xrcs Position (m)

291



NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428562
START TIME: 334865.749
STOP TIME: 334987.249

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

oW\
RO N

MINIMOM VDOP: 12.3
MAXIMUOM VDOP: 14.7
AVERAGE VDOP: 13.5
MINIMUM NOMBER OF SVs: 4

MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkkdhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhhhhkhhkhkhhkkhkhkhkkhkhdkhrhhddk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

dhkhkkkhhkkhkhkhkhkhkhkhhhhhkhhkrkkkkhhhkhkhhhhkhhhhkkhkkhkihkk

* *

hhkhkhkhhkhhkhkhhkkhhkhkrkhkhhkhhhkrdhkhkrdhkrhrhkdhrkkkhhrhhkihkk

* UNSUCCESSFUL APPROACH (MOS 3) DUE TO VIOLATION*
* OF THE VERTICAL TUNNEL BOUNDARY *

khkdkkhkkhkkkkkkkkhkkhkkkhkkhkhhkkhkkkkkkkkhkkkhkkhkhhkhx

khkkkhhkkkkkkkkkkkhkkkhkhhhkhkhkhkhkkhhkkhkkhkhkkhkhhkhkhkhkrihix

VALID APPROACH

hhhhhdkhkhhkhkhkhhhhhhkhrhkhhkhkhkkrkkhrkhkhrhkhhhkkhhkhhkhhkhhkd

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT ~> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.603
MEAN DIFFERENCE (m): -0.107
MEAN DIFFERENCE (m): 0.001

0.297
0.275
0.215

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGVA DIFFEREXNCE (m) :
2-SIGA DIFFERENCE (m) :
2-SIGVA DIFFERENCE (m):

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.243
2-RMS DIFFERENCE (m): 0.348
2-RMS DIFFERENCE (m): 0.215

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 74.498
IGRP Yrcs POSITION (m): 1.592
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APPROACH #: SU428562
START TIME: 334865.749
STOP TIME: 334987.249

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

MINIMM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

ek e T o o de o ke ok ke ke ok ok ek ok gk ke ok de e ok ke ok ke ke ok e ke ok e ke ok e ok ek ok ke ok

METHOD OF EVALUATICN: SENSOR ACCURACY

kkkdkkhkhkhkhkhkhkhkkdkkkkhkdhhhkhkhkhkdhkhkkhhkkdhkhhkkkkkkhkkhkhkhkk

* *

& v 3 g A de e de ke ok ok ok ok o ok e ke e e e ke e ke e e ok ok ok ke ke ke e ke e e ok e e ke ek ke ok ok ok

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

dkkkhhkhkkkkkkkhhkdhhhkhhhkrhhhhhhhhhkhhhhhhhhhkhhrihk

*

% e e de g e ok Kok ok ke ok ok ok ke ke e ke e e ke ke e e e ok ke ke e e ke ok ke ke e ke de ke ke de ok ke ke ke ke

VALID APPROACH

e e e de ke e e ke e ke e ok e ok e e ke e ke ke ke e ke e e ok ok ek ke ke vk ke ke ok kke ke kekkkokeok

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT ~-> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.603
MEAN DIFFEREXCE (m): -0.107
MEAN DIFFERENCE (m): 0.001

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.297
0.275
0.215

2-SIGMA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m):
2-SIGYA DIFFERENCE (m):

NRP Xrcs
NRP Yrcs
NRP Zrcs

1.243
0.348
0.215

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT' TOUCHDOAN POSITICN

IGRP Xrcs POSITION (m): 74.498
LGRP Yrcs POSITION (m): 1.592



NRP POSITION vs 95% TUNNEL

100}
50
of

=50

-100 : : ;
—6000 -4000 2000 0

NRP Yrcs (m) GPS (.),Truth (-)

NRP Xrcs Position (m)

NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)

294

-100

NRP TOTAL SYSTEM POSITION DIFF
100 ’ ' ’

N
o

o

|
N
o

-6000 -4000 -2000 0

E-N
o

N
o

o

|
N
o

—40 ; ; ;
-6000 -4000 -2000 0
NRP Xrcs Position (m)



wl
1> B R RRRE? REEES REPERTEEEES o
O
pd
& o
ol SETETEE RURRRE BEREEEN PR S
O Y
< !
0
R Y A S W m
= 3
O
O
o
: ? ; m
o w  © ¥ o3
I

(w) IndinQ 18114 NIWD felole

c
Or ............................... (]
o
a e
L
O]
Z | b 8
= &
O I
|
O
(@}
F,& ............................ m
I [0 <t
= | ®© |
< | QN
o |
= o
S“ ; ; ()
o ) o o o3
QN -~ *~— n/___

|
(w) IndinQ Jo)14 I4d [esere

......... 0
——
e
g
S
mwm
............................... 7]
%_o
_P
»
o
o X
............................... mP
S
1 2
o
; ; m
o o o
Y pd mu_.n_v

(w) IndinQO 181414 NIND [eDIUaA

o
——

£

S’

s

8=

[72]

n2uo

—P

[7)]

o

o X

..WP

5 C

1 Z

o

: N o

o o ) o3
- Yoo

1
(w) indinQ J8}14 J4d [edHaA

295



NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428564
START TIME: 335799.249
SIOP TIME: 335912.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

ww W
e k=)

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

(SO )]
w0

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KKK KKRIKAIKA A KA ARRARKAARAKR KRR RKRAR KRR KRR ARk ARk hkhkh

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KkhkkkkkkhkhkhhkAhAAkhhhkhkhkdhhkrhkhhkhkrhkhkhrhrhrkhhrhhhk

* *

hhkhkhkhkkhkkkhkhkhkkkhkkkhhkkkhkdkhkhkhkhkhkhrhkhhhkkkkhkhkhrhhhhk

VALID APPROACH

dhkkdkkhkdkhkhkkhhkkhkhkkhkkkhkhhkhkhkhhkrhhkkhhkkkkkdkhkrhkhkhkhhk

* *

hhkkkhkdkrhkhhkhhhkhkhhkhhkhhhkhdhkhkhhhhhkhhhkkhhhhhhkhhkhkk

SUCCESSFUL: APPROACH

dhhkhkkhkdhkhkhkkkkhkAhkhhkhhkhhhkhhkhhkrbhkhhkrdhhkhhrhhhrkihkkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.681
NRP Yrcs MEAN DIFFERENCE (m): -0.114
NRP Zrcs MEAN DIFFERENCE (m): 0.103

0.228
0.255
0.263

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

NRP Xrcs 2-RMS DIFFERENCE (m):
NRP Yrcs 2-RMS DIFFERENCE (m):
NRP Zrcs 2-RMS DIFFERENCE (m):

1.382
0.342
0.335

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 98.249
IGRP Yrcs POSITION (m): -0.341
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APPROACH #: SU428564
START TIME: 335799.249
STOP TIME: 335912.999

MINIMUM HDOP: 3.0
MAXTMUM HDOP: 3.1
AVERAGE HDOP: 3.1
MINIMM VDOP: 5.6
MAXTMIM VDOP: 5.9
AVERAGE VDOP: 5.8

MINIMIM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KAKKKKIAKRKAK KKK AR K KA KA KR AA I A AARAKRRKRAR ARk hhkhhkxhdk

METHOD OF EVALUATICN: SENSOR ACCURACY

kkkkkhhdkhkhhkdkhkhhkhhkkdhhkhhhkhhhhhkhkkkhhhkhkhhkdhhhhdhhhkhkihhks

* *

e ok e e e e ke e ke ke ke ke ok e ke e ok e ke ok ek e e e gk ke ke ok de ke ok e ke ok ke e ok e e e ke ok ok

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

hhkkkkhkkdkhkhkhkkhkhkhkkkdhhhhkhkhkhkhkkhhkhkhkhkkrhkhkhkhhkdhkhkhhhkhh

*

dhhkhkkkhkhhkhkhkhkhhhhhkdkdhdhdhhhhkkhkhkhkhkhhhhkhkhkkhkhkkkikkrhik

VALID APPROACH

hkdkhkkhkhkkkkkkkhkhkhkhhhkhkhhkhkkkhhhhhhkkhkhhhkkhhhhhihk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.681
NRP Yrcs MEAN DIFFERENCE (m): -0.114
NRP Zrcs MEAN DIFFERENCE (m): 0.103
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.228
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.255
NRP Zrcs 2-SIGA DIFFERENCE (m): 0.263
NRP Xrcs 2-RMS DIFFERENCE (m): 1.382
NRP Yrcs 2-RMS DIFFERENCE (m): 0.342
NRP 2rcs 2-RMS DIFFERENCE (m): 0.335

LANDING GEAR REFERENCE POINT TCUCHDCOWN POSITICN

LGRP Xrcs POSITION (m): 98.249
LGRP Yrcs POSITION (m): -0.341
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NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428610
START TIME: 408867.249
STOP TIME: 408971.249

MINIMUM HDOP: 2.3
MAXTMIM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMIM VDOP: 3.9
MAXIMUM VDOP: 4.0
AVERAGE VDOP: 3.9

MINIMM NUMBER OF SVs: 4
MAXIMM MUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

% ke kkkkk

dkkhkhkkkkkhkhhkhkhhkhhkhkdhkhhkkrkkhkkhhhkkhhhkikhhk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

KhkhRkKkKIAARRKRRIRA KRR A KTk hhhkhkkkkhkdhkhhkhhhkkkhhhdk

* *

Kkkhkhkhkhkhhhkhkkkhkdhhhhhkhkhhkkhkhkhkhhrhkhrkkrkhkkhhrkhks

VALTD APPROACH

Fkhkkdkhkkkkkkrkhd bk khRAAR Rk kA khkhdhkhhkhkkrhhhorir

* *

khhkhdkhhkhkkhkhkhkkhkhhhkhkhkhdkhkhkkhdhkkokhhhkhhkhkhhhhdx

SUCCESSFUL APFROACH

dkkhkhkkhkhkhkhhhkhhkhkkrrkkkhkdhkhkhhhhkhrkrkrhhhhhkhhhhhdohid

* *

TIME HISTORY ANALYSIS FROM 200 £t HAT -> ROLL-OUT

APPROACH #: SU428610
START TIME: 408867.249
STOP TIME: 408971.249

MINIMUM HDOP: 2.3
MAXTMUM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMIM VDOP: 3.9
MAXIMIM VDOP: 4.0
AVERAGE VDOP: 3.9

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhkhkhkhkhkrkrkrkhkkhAhhkkhhkhhdhkhkhhkhkhkrkhkkkhkhkhhkkhkhkhrk

METHOD OF EVALUATION: SENSOR ACCURACY

hhkhkhkhkhkkhkhkARRAARARAkhhhh kA krkhkrhhkhkkokhkhhhhhhkhkhkk

* *

*hkkkhkdhhkhkdkdhkkkhkhkhkhhkdkdhdkhhkdhhdhhhhdhkhkkkhkkhkhhkhkhkhx

VALID APPROACH

kkkhkkdhhkhkhkhkkkkhkhkhkrhkkhkkhkhkhhhkkkhkkhhkhhhkkhkrdhhhhrhrd

* *

e e T K e e ok ke ek e e e ok ke ok T e e de v e ok e ok e e ok e e ok e e ok ke ke ke ke ok A ke ok ke e ke o

SUCCESSFUL: APPROACH

dkkhkkhkhhkhkhkkhkhhhkhkhhkhkhkhhhkhkhkkkdhkhkhkdhkhkhhkhkhkhkhhkhhkhkhkk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.257
NRP Yrcs MEAN DIFFERENCE (m): -0.091
NRP Zrcs MEAN DIFFERENCE (m): 0.041

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.103
2-SIGVMA DIFFERENCE (m): 0.123
2-SIGMA DIFFERENCE (m): 0.234

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.525
2-RMS DIFFERENCE (m): 0.220
2-RMS DIFFERENCE (m): 0.248

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.257
NRP Yrcs MEAN DIFFERENCE (m): -0.091
NRP Zrcs MEAN DIFFERENCE (m): 0.041

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.103
NRP Yrcs 2-SI@MA DIFFERENCE (m): 0.123
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.234

NRP Xrcs 2-RMS DIFFERENCE (m): 0.525
NRP Yrcs 2-RMS DIFFERENCE (m): 0.220
NRP Zrcs 2-RMS DIFFERENCE (m): 0.248

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICIN

IGRP Xrcs POSITION (m): 204.498
IGRP Yres POSITION (m): —-0.537
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LGRP Xrcs POSITICN (m): 204.498
LGRP Yrcs POSITION (m): ~0.537
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428614
START TIME: 409663.749
STOP TIME: 409764.749

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

[(3 O3 V]
NN

MINIMM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

wWww
[, 0% INe,)

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AARKRA I KA R Kk kA hkkhkhkrkhkkhhhhhkhkhkhhhhkrhkkhkkkhhkrkdhkkhhk

METHOD OF EVALUATICON: TOTAL SYSTEM ACCURACY

kAR KKKRKRRK R KA I AR I A hkkhhkhhkkAkkAkhhkkhddkkhhhhhkkhs

* *

khkkhkkhkhhkhhhkdhkhdhkhkhkhhkhhkhkhkhkhhkhhhkdkhkkkkhhhkkrkhrkx

VALID APPROACH

Khkkhkdhkhkhhkhhkhrhhkhkhhkhhkdkkkkhkhhhhkhkhkdkkdhhhkhrhhhkhhhd

* *

kR KREAK AR IRk Ihkrhkhkhhkhhhkhhkhhhhkkhhhhkrkkhkhkhrrrk

SUCCESSFUL  APPROACH

*EAKKARKRKRK Ak A KA hkhkhkhkhkhkhhkhhhhhkkhkrkhkhkrhkhhhrhhhhhihk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.367
NRP Yrcs MEAN DIFFERENCE (m): -0.108
NRP Zrcs MEAN DIFFERENCE (m): 0.068

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.117
NRP Yrcs 2-SIGA DIFFERENCE (m): 0.217
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.210

NRP Xrcs 2-RMS DIFFERENCE (m): 0.743
NRP Yrcs 2-RMS DIFFERENCE (m): 0.306
NRP Zrcs 2-RMS DIFFERENCE (m): 0.251

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITICN (m): 169.845
IGRP Yrcs POSITION (m): 2.610
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APPROACH #: SU428614
START TIME: 409663.749
STOP TIME: 409764.749

MINIMM HOOP:
MAXTIMUM HDOP:
AVERAGE HDOP:

NN
0NN

MINIMUM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

www
‘Lo,

MINIMUM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

FRARKRKRKKAKAKRAAKAKR KA AAA* AR A AT hhkhAhkhdrhrhhkhhkhkhkh

METHOD OF EVALUATION: SENSOR ACCURACY

hhkhkhkhkhhkhkkhkhkkhkhkhkhkkrkhkrkhhhhhhhkhrhhhrhkdrkhhhhhhhhkx

* *

khkkhkhkkkkkhkrkhhhkhkkhkhkhhhkhhhhhkhkhkhkkkkhkhkhhhhhhhhkhrkd

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

e e e e e ke e vk e e ke Fo e Fe ok ok ok ok Tk ke ok ke ke ok ke e ke dke ke e ok e ok o ok ok ke ok e ok e e e ke ke ok

*

hkhkhkhhkhkhkkhkkkhhhkrkhkhhkhhhhhhhhhhkrhhkhkrhkhkhrkhkhik

VALID APFROACH

KRR RRKRAK AR A ARk b Ak kA RARkARAARAAR kA KR hhkhhhhhhhhhhkkx

* *

TIME HISTORY ANALYSIS FROM 200 £t HAT -> ROLL~CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.367
NRP Yrcs MEAN DIFFERENCE (m): -0.108

NRP Zrcs MEAN DIFFERENCE (m): 0.068
NRP Xrcs 2-SIGVA DIFFERENCE (m): 0.117
NRP Yrcs 2-SIQYA DIFFERENCE (m): 0.217

NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.210

NRP Xrcs 2-RMS DIFFERENCE (m): 0.743
NRP Yrcs 2-RMS DIFFERENCE (m): 0.306
NRP Zrcs 2-RMS DIFFERENCE (m): 0.251

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 169.845
LGRP Yrcs POSITION (m): 2.610
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428616
START TIME: 410056.999
STOP TIME: 410163.499

MINIMUM HDOP: 2.3
MAXIMOM HDOP: 2.3
AVERAGE HDOP: 2.3
MINIMUM VDOP: 4.3
MAXTMUM VDOP: 4.4
AVERAGE VDOP: 4.3

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkhhkhhkhhhkkhkrkkhkkhhkkkkhhhhhhkhhhhkhkhkkhhkhkhkhhhhhhs

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

hk kA kIAAAARI IR KK IAR AR KRR AR AR KA R KAk hhhhkkkhhhhkk

* *

AAkhhhkhkhkhhkhkkkhkkhkkhkhkhrhkh kA hkhkkhkhhkkhkkkkrhhhhkdkhhhid

VALID APPRCACH

kAR hAARKRKRAAKR AR A AX ARk AR TR KRR kI Tk Rk hhhhhkhhdhkd

* *

khkkhkkkhkkkkkkhhhkhkkhkhkhkhkhkkhkhk

SUCCESSFUL APPROACH

kkkkhkhhkhhkkdhkhkhhhhkhhkkdhhhhkhhhkkhohhhhkkkrkhhhhhkrhkdhkr

xxxxx *hkkk & Kk kK

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428616
START TIME: 410056.999
STOP TIME: 410163.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N NN
www

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

o
Wb W

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

FhkhhkkhkhkhhkhkAIAkRRKAFIAKA AR ARk Ak hhkhkkkkrdhhrkkhkrkhdhhhd

METHOD OF EVALUATION: SENSOR ACCURACY

khkhkhkhhkhkhkRAkRAAAhkrhkhkhhkhhkkhkhkhkkhhhkhhkhhhhkkhhhhkhhh

* *

Ak kKA KAKER KRR ARk IR h Ak hhAxk Ak hkhkkhkkhkrhhhkdhhhkhhhhk

VALID APPROACH

hhkAkAKRKRKRKKRAKKRAIA KKK kAR hhI Rk IRR A AA Rk I bk xr Rk kdhrkhhhhdk

* *

e e & e R e e ok ko ke ok ke ok ok e e ek ke ke vk ok e e ok e ke ke ke e ok ok ok ok ok e ok ke ok kb ke ok ek

SUCCESSFUL: APPROACH

kAR A A A AAKARRK AR A AR IR KRN A AR AR R RAR KA AT AA IR ARk kR khhd

* *

TIME HISTORY ANALYSIS FRCGM 200 f£t HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.309
NRP Yrcs MEAN DIFFERENCE (m): -0.154

NRP Zrcs MEAN DIFFERENCE (m): 0.025
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.152
NRP Yrcs 2-SIGA DIFFERENCE (m): 0.120
NRP Zrcs 2-SIGVA DIFFERENCE (m): 0.199
NRP Xrcs 2-RMS DIFFERENCE (m): 0.637
NRP Yrcs 2-RMS DIFFERENCE (m): 0.331

NRP Zrcs 2-RMS DIFFERENCE (m): 0.206

LANDING GEAR REFERENCE POINT TOUCHDCWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.309
NRP Yrcs MEAN DIFFERENCE (m): -0.154
NRP Zrcs MEAN DIFFERENCE (m): 0.025

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.152
NRP Yrcs 2-SIGVA DIFFERENCE (m): 0.120
NRP Zrcs 2-SIGVMA DIFFERENCE (m): 0.199

NRP Xrcs 2-RMS DIFFERENCE (m): 0.637
NRP Yrcs 2-RMS DIFFERENCE (m): 0.331
NRP Zrcs 2-RMS DIFFERENCE (m): 0.206

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICON

IGRP Xrcs POSITION (m): 257.102
LGRP Yrcs POSITION (m): 0.894
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IGRP Xrcs POSITION (m): 257.102
LGRP Yrcs POSITION (m): 0.894
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NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428618
START TIME: 410458.499
STOP TIME: 410566.749

MINIMUM HDOP:
MAXTIMUM HDOP:
AVERAGE HDOP:

N DN
[ =

MINIMOM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[
oy

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Kk khkkhkhkhkkhkkhhkhhkkrkkrkkhrhkkhhkhkhkkhdhhkrhhkdhhkhhhdrk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

Ak kA hkAT ARk Ak hkhkhkkhkdhhkkhkhkhhkhkhkhkkhhkhrkhkhrhhkhkkhkk

* *

B R R L Lt e TR R R E St ]

VALID APPROACH

dkkkhkhkdkhkhhkrkkkhkhkhkhkkrkkkhhkhhhkkkkhhhhkhhkhhxhhhhhd

* *

HkkhkdkhkhkhkhkhhkhhkhkhkhkRrkkkhkhhkkkhhhhhkkhhhrhhkhhhkhhhddd

SUCCESSFUL APPROACH

kkkhkhhkhhkhhkhhkhkkhkhkhkhkhkhkhhhhhkkkkhhhkkkhrkkrkhhkhhhhkrxx

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~CUT

APPFROACH #: SU428618
START TIME: 410458.499
STOP TIME: 410566.749

MINTMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N NN
L S

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

[N
oo

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkhkkkhkkhhkhkkhkhhkhkhhkhhkkkrhrhkhhhhhhdrhrkhkkhkhbhkdhkkhd

METHOD OF EVALUATICN: SENSCOR ACCURACY

hhkkkkhhkhhkhkkhhkhkkhkhkkhkhkhkhhhdhkhkhhkhkhkhkhkhkhkhkhrhkhkhkidkhrkk

* *

IhkhkKRKAKI KA KKKk AA kA kR hAARARA R AR kA A A hhkhkkhkkhhhhhhkd

VALID APPROACH

dhhkkhkkhkRR KKK AR A KA hhhhkhhArkkrkkhkhhhhkhkhkdkhkhkkhhhk

* *

e e ke e e e e o T kR ok ko e ok ok e ke ke ok sk e e ke e e ok ok e ke e o ok ke e ok o e ok e ok e e ke ke e ke

SUCCESSFUL APPROACH

FkkhkhkhkhkhkhkhkhkrkrkAhkrkhkkhkkhhkhkhhkhhkrkhkhkrkkhhkkhkhkrkhdhkkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.263
NRP Yrcs MEAN DIFFERENCE (m): -0.033
NRP Zrcs MEAN DIFFERENCE (m): 0.054

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGVMA DIFFERENCE (m) :

0.126
0.110
0.225

NRP Xrcs 2-RMS DIFFERENCE (m): 0.540
NRP Yrcs 2-RMS DIFFERENCE (m): 0.128
NRP Zrcs 2-RMS DIFFERENCE (m): 0.250

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.263
MEAN DIFFERENCE (m): -0.033
MEAN DIFFERENCE (m): 0.054

NRP Xrcs
NRP Yrcs

2-SIGVA DIFFERENCE (m): 0.126
2-SIGVMA DIFFERENCE (m): 0.110

NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.225
NRP Xrcs 2-RMS DIFFERENCE (m): 0.540
NRP Yrcs 2-RMS DIFFERENCE (m): 0.128

NRP Zrcs 2-RMS DIFFERENCE (m): 0.250

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 153.020
LGRP Yrcs POSITION (m): 3.021
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LGRP Xrcs POSITION (m): 153.020
IGRP Yrcs POSITION (m): 3.021
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NRP Yrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428620
START TIME: 411299.999
STOP TIME: 411404.749

MINTMUM HDOP: 2.7
MAXIMUM HDOP: 2.7
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXIMIM VDOP: 5.4
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER COF SVs: 4

hhkkhkhkkhkhkhhkkhhkkhhkhkkhkhkhkhkhkkhkhhkhkhhhhhhhkhhhkdhhhhhhd

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

KAKKAKRKK KA A KK AKAARAA AR A AX b hkdhkkhrkdhkhkkhkhkhthkhdhkhhhd

* *

AhRAIRKKRIAKIEAFIRAA AR R IAKR A A AR AR NI hhhhhhdkkdrhkhhkkhk

VALID APPROACH

KhhAKIKAAARAAARAKRAAK A hhhhkkkkhkhdhhhkhkkhhkkhdhihhkhhhk

* *

hhkhkhkhkhkRkRRkAhkIkhkkRAkkhkARRARR kAR hAA AR A AR AAhhkhdhkhhhh

SUCCESSFUL: APPROACH

HERKIKAKAAAKAAKAA A A AT A Ak kkkhkdkkkkkkkhkkkkhbhikhhk

* *

TIME HISTORY ANALYSIS FRGM 200 ft HAT -> ROLL-CUT

APPROACH #: SU428620
START TIME: 411299.999
STOP TIME: 411404.749

MINIMIM HDOP: 2.7
MAXIMUM HDOP: 2.7
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXIMUM VDOP: 5.4
AVERAGE VDOP: 5.3

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhhkkkhkhhhhkhkhkhkkhkhkhhhhhkdhhhkhkhkhkhkhkhkkhrhkkhkkhhhhhhdihd

METHOD OF EVALUATICN: SENSOR ACCURACY

dhkkkkkhkhkhhhkhhhkhkhkhhhhhhhhkhhkhkhrhkhhhkhkrkrrdkh ko rdkrt

* *

khkkkkhkkhkhkhkkhkhkhkkhkhkhkkhkhkkhkkkhhkhhkhhhkkhkkhkhkhkhkhkhhrhhkhhkkk

VALID APPROACH

ek e e ode ke ke e e ke ke ke b e ke e ok e ke ok ke ok ke ke ok e ke e e de ok e e ke e ke ek ke ke ek ke e

* *

Fhhkkhkkhkhkkhkhkhhkhkhhhkhkkhkhhhhhkhhkhkhkkhkhrkhkhkhhhhhkhhd

SUCCESSFUL APPROACH

e ok K ke e de ke ke ke e ke ke ok e ke ke e ok ke ke ke e e ok ok e ok g e ok ok e ok ok ke ok ke ke ok ek e ek ke ke

* *

TIME HISTCRY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.173
NRP Yrcs MEAN DIFFERENCE (m): -0.094
NRP Zrcs MEAN DIFFERENCE (m): 0.000

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.200
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.158
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.240

NRP Xrcs 2-RMS DIFFERENCE (m): 0.399
NRP Yrcs 2-RMS DIFFERENCE (m): 0.246
NRP Zrcs 2-RMS DIFFERENCE (m): 0.240

LANDING GEAR REFERENCE POINT TOUCHDONN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.173
NRP Yrcs MEAN DIFFERENCE (m): ~0.094
NRP Zrcs MEAN DIFFERENCE (m): 0.000

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m):

0.200
0.158
0.240

0.399
0.246
0.240

NRP Xrcs 2-RMS DIFFERENCE (m):
NRP Yrcs 2-RMS DIFFERENCE (m):
NRP Zrcs 2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 244.557
LGRP Yrcs POSITION (m): 1.156
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LGRP Xrcs POSITICN (m): 244.557
LGRP Yrcs POSITICN (m): 1.156
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NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428622
START TIME: 411712.499
STOP TIME: 411818.999

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

W w W
[N el

MINIMUM VDOP:
MAXTIMUM VDOP:
AVERAGE VDOP:

a o,
O Y

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KkhkkhkhkhkhArkrAkkrhhkhkhkkhkkxrxhhkhrkhhhkhhkrhkhhhhkdhkrkhhhk

METHOD OF EVALUATICON: TOTAL SYSTEM ACCURACY

Tk hkdkkhhkhkhhkhhkAkkrkrkhkkhhkhkkkhhrhkhkkhhrhhkhhhkkkrhhhtd

* *

Fkhhdhkhkhkkkhkkhhkkrkkkrrkhhkrhkkhhhkkkdhhkdhhkbddrhhhdd

VALID APPROACH

Kk hkhkhkhkkhkrhkhkhkkkhhk Rk hkhkkhhhhkkkhdhhkhkdhkdhhdhkhhkhik

* *

Kkkkddkhkhkhkhkhkhkhkrkkrkkrkkrhkdhkhhhkkkhkdkhhkdhhkkhhkrhhhdk

SUCCESSFUL APPROACH

dhkhkhkhkhkhkhkhkkhhkhkhkhkhhkrhkhrrdhkhhhhkhhkhkkhddhdkdhhhdk itk

* *

TIME HISTORY ANALYSTS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428622
START TIME: 411712.499
STOP TIME: 411818.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

w W W
(o lw]

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

o Ut
[ S Xe

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkhkhhkhkkhrkrkAkkArArhkkkhhkrkhkhkrhhhhhdkkhhhhhhkhrdihhk

METHOD OF EVALUATICN: SENSOR ACCURACY

sk e e e o ok e e o e e e ke K e ke ok ok e ok ok ok e ok ok ok ok ke R e ok ok ok e ok ke ke ke ok ek e ke ek ke ke

* *

e e Fe e T Tk ok e ke e e 9 o e e ok ok o T ok e ke ok e e ke de e ke de e ke e e ke ke ek ok ok ok ke de ke

VALID APPROACH

hhkkhkhkkhhkkkkkhhkhkhkhkhkhhkhkkkhkhkhhhkhhhhrhkhhhkhkhdhhdkhk

* *

khkkhkhkhkkhhkkkhkhkhkhhhkhdhkkhkhkhhhkhhkhkhkhhhdhrhkhhhx

SUCCESSFUL APPROACH

Kk rhkK AR AT A EA A Ak khkhkhkhAhkhhhkkhkkkkkkhhkhrkkrkhhkhhhh

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.280
NRP Yrcs MEAN DIFFERENCE (m): -0.159
NRP Zrcs MEAN DIFFERENCE (m): 0.053

NRP Xrcs 2-SIGRA DIFFERENCE (m): 0.144
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.172
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.197

NRP Xrcs 2-RMS DIFFERENCE (m): 0.579
NRP Yrcs 2-RMS DIFFERENCE (m): 0.361
NRP Zrcs 2-RMS DIFFERENCE (m): 0.224

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.280
NRP Yrcs MEAN DIFFERENCE (m): -0.159
NRP Zrcs MEAN DIFFERENCE (m): 0.053
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.144
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.172
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.197
NRP Xrcs 2~RMS DIFFERENCE (m): 0.579
NRP Yrcs 2-RMS DIFFERENCE (m): 0.361
NRP Zrcs 2-RMS DIFFERENCE (m): 0.224

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 282.318
LGRP Yrcs POSITION {m): 1.215
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LGRP Xrcs POSITICN (m): 282.318
LGRP Yrcs POSITION (m): 1.215
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NRP POSITION vs 95% TUNNEL

100}

50

0

50

100 ) N .
~6000 -4000 -2000 O

0 N 1 h
-6000 -4000 -2000 0
NRP Xrcs Position (m)

NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)

322

-100

NRP TOTAL SYSTEM POSITION DIFF

|
(4)
o

-6000 -4000 -2000 0

i
(e

N
o

o

|
N
o

-40 ; : ;
-6000 -4000 -2000 0
NRP Xrcs Position (m)



PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428624
START TIME: 412137.499
STOP TIME: 412243.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

www
[N

MINIMIM VDOP:
MAXIMIM VDOP:
AVERAGE VDOP:

ur o n
www

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

kkdkhkkAkdkhkhkhhhkhhkhhkhhkhkhhkhkkkhkkhkhhkhkhhhhhkrhhk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

ThEAKKRIKKKKAKRK A Ak A hA ARk hkhhkhkhkhkhkhkkhkkhhhkhkhhhkhdhk

* *

PR e LS ET E E E T P R Y SRS S T S e 2 Lt b b

VALID APFPROACH

Tk kkkRkThkhkhhhkhkhkhkkhhkhhkhkhkhkhhkhhkhkhrkhkkrrhhhkhhhhhhdk

* *

PR L T R T S S S S R R Lt b

SUCCESSFUL APPROACH

Thkdkh Rk kA hkhkdhkhhkkhhhkhkhhhkkkkhrhhhkhhkrkkkhkhkkhkhkhhhhhkx

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428624
START TIME: 412137.499
STOP TIME: 412243.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

www
B E

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

U in
ww w

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkhkhkkhkhkhkrhkhkkhkkdhhhhkhkhkrkkhhAhhhhkhkkrkhhhhkhkhkhkhhkithd

METHOD OF EVALUATION: SENSOR ACCURACY

KARRAKKKRAK I AR A KKK A hAAhhh Ak hhrkkkrkhkhhkhhkhrhkhkhkkxk

* *

hhkhkhhhkhkhkkhhkhhhkhhhkdhkhhkhhhhhhhhhhhdhrkhhhhhhddhidhk

VALID APPROACH

e ok e e e e de e v e ok ok ok ke e e o ok e ke ok ok ok ok A ek e ke ok ke ke e de ke e e ke ke e ok e ke ke ke

%* *

e e ek e e de K e ke g g ek ok ke ok ke ke ke e de de sk e ok e e ok ke ok ok ke ok ok e e ok e ke ok e ke ok ek

SUCCESSFUL: APPROACH

hhkkhkhkhkkkdkhhkhhkhhkhkhhkkhkdohhhkhkhkhkhkkkhkhkkhkkhkkhkhhkhhhkkkx

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.412
NRP Yrcg MEAN DIFFERENCE (m): -0.102
NRP Zrcs MEAN DIFFERENCE (m): 0.078

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.245
NRP Yrcs 2-SIGVA DIFFERENCE (m): 0.116
NRP Zrcs 2-SIGVA DIFFERENCE (m): 0.248

NRP Xrcs 2-RMS DIFFERENCE (m): 0.859
NRP Yrcs 2-RMS DIFFERENCE (m): 0.235
NRP Zrcs 2-RMS DIFFERENCE (m): 0.293

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.412
NRP Yrcs MEAN DIFFERENCE (m): -0.102
NRP Zrcs MEAN DIFFERENCE (m): 0.078

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.245
2-SIGMA DIFFERENCE (m): 0.116
2-SIGVA DIFFERENCE (m): 0.248

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.859
0.235
0.293

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITICN (m): 134.851
IGRP Yrcs POSITICN (m): 1.819
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IGRP Xrcs POSITION (m): 134.851
LGRP Yrcs POSITICON (m): 1.819
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428626
START TIME: 412521.749
STOP TIME: 412627.749

MINIMUM HDOP: 2.9
MAXTMUM HDOP: 3.0
AVERAGE HDOP: 2.9
MINIMOM VDOP: 5.3
MAXTMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMOM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkkkhhkhhkhkhkhkhkhkhkdkhkhkhhhkhkkhkhkrkkhkkhhkhkkhihkhkhkkkhkkhkk

METHCD OF EVALUATICN: TOTAL SYSTEM ACCURACY

dhkhkhkhkhkhkhkhhkhhkhkhkhhkhhhhkhhhkrkkkhkhAkrhrkkhrkdkkkkhhkdk

* *

dhhkhkhkhhhhhkhkhhhkhhhkhkhhkhkhkkhkkhhhkhhhkhhrrkkhkkhhhhhdd

VALID APPROACH

*hkhkkhkhhhkhkhkhkhkhkhkhkhhhhhkhhhkhkkkkhhkhhhkhhkrhhkhkkkhkkhh

* *

dhkkhkkkhkhkhkhkhkhkhkkkhhkhkhkhkhkkkhhhkhhhhhhhkhkkkkhhkhkhhhdk

SUCCESSFUL APPROACH

hhkhhkkhhkhkhkhhhhhhhhhhhhkhhkrhkhkrkkhhkhkhhkrhkhhhhhkhhkhhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428626
START TIME: 412521.749
STOP TIME: 412627.742

MINIMUM HDOP: 2.9
MAXIMUM HDOP: 3.0
AVERAGE HDOP: 2.9
MINIMIM VDOP: 5.3
MAXTMUM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkkhkhhhhkhhkhhkkhkhkkkhkhkdhkhhhkhkhkhhkrkhkkrkhhkrhkhhhhkhhkit

METHOD OF EVALUATICN: SENSOR ACCURACY

khkkkkkhhkhkkhhkkhkhkhkhkkhkhhkhkhkhhkhkkhkhkrkhhkhhrkhhhkhhkikikkk

* *

e ke e oo e e e ek e e de ok ok ok o ok ek ke e ke ke ke ke e ok e ok e e e ok ok ok ok ok e o e ke ke o ok e ok ok e ok

VALID APPROACH

hhkhkkhkkkkkhkhkhkhkhhhkhkhhhhkhkhhhkhhhhhhkhkhkdkhkhhhhhkhhhhhkhk

* *

e e v e d e d ok e e de e ok ok ok ke ke e ok e ok e ke ok ok g ok e ke ok e ok e e ok ok o e ok e e e ok e ke ok ke

SUCCESSFUL: APPROACH

KhkhkKkhkhkkhkRkhkhkdhhhkhkhhhhhkhkkhkhkdhhhhhdkhkhkhkkhhhkhkhrhrkhhhktrh

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.401
MEAN DIFFERENCE (m): -0.085
MEAN DIFFERENCE (m): 0.086

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFEREXCE (m):
2-SIGMA DIFFERENCE (m) :
2-SIQA DIFFERENCE (m):

0.248
0.104
0.231

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.840
2-RMS DIFFERENCE (m): 0.199
2-RMS DIFFERENCE (m): 0.287

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.401
NRP Yrcs MEAN DIFFERENCE (m): -0.085
NRP Zrcs MEAN DIFFERENCE (m): 0.086

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIQA DIFFERENCE (m) :
2-SIQMA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m) :

0.248
0.104
0.231

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :

0.840
0.199
0.287

TANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

ILGRP Xrcs POSITICN (m): 312.822
IGRP Yrcs POSITION (m): 3.661
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LGRP Xrcs POSITION (m): 312.822
LGRP Yrcs POSITION (m): 3.661
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NRP -Zrcs (m) GPS (.),Truth (=)

NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES

€ 5 T T T T ! T
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APPROACH #: SU428628
START TIME: 412926.749
STOP TIME: 413034.499

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

NN
o 0

MINIMOM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(S Iy E,)
www

MINIMM NUMBER OF SVs: 4
MAXITMIM NUMBER CF SVs: 4
AVERAGE NUMBER OF SVs: 4

************************************************‘k

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

*************************************************

* *

*************************************************

VALID APPROACH

*************************************************

* *

khkkkhkkkkkhkhkkkhkhkkxkkdkhhkkik

SUCCESSFUL APPROACH

*************************************************

* % K ek

*

TIME HISTORY ANALYSIS FROM 200 ft HAT —-> ROLL-OUT

APPROACH #: SU428628
START TIME: 412926.749
STOP TIME: 413034.499

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

[ S R o)
o 00

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(G0N0, Iy E ;)
w W W

MINIMM NMOMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkkAAR AR A AR hhk Ak khhdkhhhkhhhkhhkhhkhhAhkkkkdhkhrhhhd

METHOD OF EVALUATION: SENSOR ACCURACY

dkkkkkhkhkhkkhkhhkkrkRRRhhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkhrhkhhhhhhhhkk

* *

B T 2 R bt L AL TR TR LSS 2 e L et Ekrd k]

VALID APPROACH

hkkkhkhkhkhkkhhhkkhkhkdhhkrrkkhhhhkhkkrkkhhhkhhhkkkhkhkk

* *

khhkhhkhkkkhkhkhhkhkkhkhkhkhkhkhkhkhhkhkhkrhkhkhhkhhkkhhhhhhhhkhhkrk

SUCCESSFUL APPROACH

khkhkhkhkhkhkhhkkkkkrhhhkkhkhhkkkhkhhhkhhkkhkkhhkhhhkhkhhhkhkhk

* *

TIME HISTORY AMALYSIS FROM 200 f£t HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.431
NRP Yrcs MEAN DIFFERENCE (m): -0.169
NRP Zrcs MEAN DIFFERENCE (m): 0.118

NRP Xrcs 2-SIGMA DIFFERENCE {m): 0.162
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.229
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.206

NRP Xrcs 2-RMS DIFFERENCE (m): 0.877
NRP Yrcs 2-RMS DIFFERENCE (m): 0.409
NRP Zrcs 2-RMS DIFFERENCE (m): 0.314

ILANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.431
NRP Yrcs MEAN DIFFERENCE (m): -0.169
NRP Zrcs MEAN DIFFERENCE (m): 0.118

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.162
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.229
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.206

NRP Xrcs 2-RMS DIFFERENCE (m): 0.877
NRP Yrcs 2-RMS DIFFERENCE (m): 0.409
NRP Zrcs 2-RMS DIFFERENCE (m): 0.314

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 125.848
LGRP Yrcs POSITICN (m): 2.862
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IGRP Xrcs POSITION (m): 125.848
IGRP Yrcs POSITION (m): 2.862
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR

CONTROL MOTION NOISE
SU428628 ’ ’ ’

N
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428630
START TIME: 413334.499
STOP TIME: 413444.249

MINIMUM HDOP: 2.7
MAXTMUM HDOP: 2.7
AVERAGE HDOP: 2.7
MINIMIM VDOP: 5.3
MAXIMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AKERARKAARAIAAAIKARAARAKRAR KRRk hhhdhkdhrdhhhrkhhik

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

*************************************************

* *

*************************************************

VALID APPROACH

*************************************************

* *

*************************************************

SUCCESSFUL, APPROACH

AAKKAKEAKEXKAKKAEKKAAKRKAKRAK A KA AR AAAARAAA AR R ATARTR

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428630
START TIME: 413334.499
SIOP TIME: 413444.249

MINIMUM HDOP: 2.7
MAXIMUM HDOP: 2.7
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXTMIM VDOP: 5.3
AVERAGE VDOP: 5.3

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkk kAR Ak khhkkrAAhhkkrkrrA Ak khhhhhhhhhhhhkhhkkdhkhhhhkd

METHOD OF EVALUATION: SENSCR ACCURACY

Kk kkk kA hkkhhkhkhkokhkkhkhkkhhhkkhhhkrhkkhhrhkkkhhhhhhik

* *

Kkkkkhkhkhkkkhhkkrkhkhhkhkhhhkkrkkhhdrkkkdhhkhkhkhhdkx

VALID APPRQACH

Kk kkkkhkkkkhhkkokbhhhhkhhhrhhhhhkdhrhkdodhdhhdkhhhhkk

* *

dkkhkkhhkkhkhkkhkhkAAXr ARk kkhhhkkhkkhhhhkhhhhdkkkhkhhkdk

SUCCESSFUL APPROACH

Kk hkkrkk ok kkkhkhkhdkkhhhhkdohhhkdkrkhhhhdhhhhhhhdrhhd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.325
NRP Yrcs MEAN DIFFERENCE (m): -0.090
NRP Zrcs MEAN DIFFERENCE (m): -0.070

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.179
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.156
NRP Zrcs 2-SIGA DIFFERENCE (m): 0.222

NRP Xrcs 2-RMS DIFFERENCE (m): 0.675
NRP Yrcs 2-RMS DIFFERENCE (m): 0.238
NRP Zrcs 2-RMS DIFFERENCE (m): 0.262

IANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.325
NRP Yrcs MEAN DIFFERENCE (m): -0.090
NRP Zrcs MEAN DIFFERENCE (m): -0.070
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.179
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.156
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.222
NRP Xrcs 2-RMS DIFFERENCE (m): 0.675
NRP Yrcs 2-RMS DIFFERENCE (m): 0.238
NRP Zrcs 2-RMS DIFFERENCE (m): 0.262

IANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

IGRP Xrcs POSITIN (m): 290.016
LGRP Yrcs POSITION (m): -3.644
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LGRP Xrcs POSITION (m): 290.016
IGRP Yrcs POSITION (m): -3.644
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-4000 -2000 0
NRP Xrcs Position (m)



PATH FOLLOWING ERROR
SU428630 ’ ’
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
€ 5

T T T T T

T
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APPROACH #: SU428632
START TIME: 413727.749
STOP TIME: 413835.499

MINIMIM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N NN
~ N

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[SIRS IR0}
w ww

MINIMIM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkkhkhkhkhkhhkkhkhkhkhkhkhkhkhkhdokhkhkkkhkhhkhhhkhkkhkhhhkhdhkhkk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

*hkkhkhkhkhkhkdhkdhkkhhhhhkrhkhkhkkhhhhkhkhkkhhhhhhhhkkrrorkhkhhk

* *

hhkhkkARAKNhk Ak hhkkhhhkhkhhhhkkhhkhkhkkhhhkhdhhkhkhhhdhhhhih

VALID APPROACH

KAKKXAKRRKRKR A AN A AR A I hkAkhbhAhkhkrkkhhhhhhhhkdhkkkkhkhkhdk

* *

khkkkhkikhhkhhkhkhhkhkhkhhkhkkhkhkhkhhkhkrkhkkhdhkhhkkhkhkhk

SUCCESSFUL: APPROACH

Fhhkkhhkkhkhkkhkhkhkhkhhkhhhhhhkhkhhkhhkhhkhhkhkkbkhhhkhhhkhkrhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428632
START TIME: 413727.749
STOP TIME: 413835.499

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

[ SIS )
~1 3

MINIMUM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

(SN0 NS; |
W ww

MINIM(M NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkdkkkhkhkhkdhkkkhkhkhkhkhdhhkhkhkhkdkdkhhkhhhkhhkhhkhrhhkhhrhhhhrkd

METHOD OF EVALUATICN: SENSCR ACCURACY

e e e ke ke e e g e e ke ek gk ke ke ke e e ke e ok ke vk ok e ok S ok ok e ok ok ok ke e ok ke o ok ok o ok ok ok

* *

s e e o e e e ke ok ok ok ok o ok ke e e e sk ok ke ok ke ok ok ke ke ok ke ke e ke ke ek ke ke ke ke e ke ok A ok ok

VALID APPROACH

kkkhkkhkkdhhkhkhkkkhkkhhkhkhkhkhkhkrhhkhkkhkkkhkhhkhkhkhhkhkhkhkkrhkhkk

* *

dhkkhkkhkkhkhkhkhkhkhhkhkkAAkAAAkAAKRKRRARXRAAXRA KRR ATk hkhkkhhkhkhkhx

SUCCESSFUL, APPROACH

kkkhkhkkkkkhkhhhkhhkrkkkhkkkkkhkhkhkkhkhhkhhkhkhkhhkhrhkhhkhhkdhkihk

* *

TIME HISTORY ANALYSIS FROM 200 £t HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.406
NRP Yrcs MEAN DIFFERENCE (m): -0.151
NRP Zrcs MEAN DIFFERENCE (m): 0.000
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.233
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.199
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.243
NRP Xrcs 2-RMS DIFFERENCE (m): 0.844
NRP Yrcs 2-RMS DIFFERENCE (m): 0.362
NRP Zrcs 2-RMS DIFFERENCE (m): 0.243

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICON

NRP Xrcs MEAN DIFFERENCE (m): 0.406
NRP Yrcs MEAN DIFFERENCE (m): -0.151

NRP Zrcs MEAN DIFFERENCE (m): 0.000
NRP Xrcs 2-SIGVA DIFFERENCE (m): 0.233
NRP Yrcs 2-SIGQA DIFFERENCE (m): 0.199
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.243
NRP Xrcs 2-RMS DIFFERENCE (m): 0.844
NRP Yrcs 2-RMS DIFFERENCE (m): 0.362
NRP Zrcs 2-RMS DIFFERENCE (m): 0.243

LANDING GEAR REFERENCE POINT' TOUCHDOAN POSITION

LGRP Xrcs POSITION (m): 214.967
IGRP Yrcs POSITION (m): 0.654
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LGRP Xrcs POSITION (m): 214.967
LGRP Yrcs POSITICN (m): 0.654



NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR
SU428632 ' '

CONTROL MOTION NOISE
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NRP Yrcs Diff (m) NRP Xrcs Diff (m)

NRP Zrcs Diff (m)

NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428634
START TIME: 414109.249
STOP TIME: 414216.749

MINIMUM HDOP:
MAXTIMUM HDOP:
AVERAGE, HDOP:

N NN
©o 0

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

w1\
[N

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkhkkhkhkkkkhkkhkhkhhkhkhhhhkhhhkhkkhkkhkhkrhkkhhhhhhkhkhkkhkhhhkdk

METHCOD OF EVALUATION: TOTAL SYSTEM ACCURACY

hhkhkdhkhkhhkhhhhhkkhhkhkhkhhkkhhkkkhkhkrkkhkhhhkkhkkhkdkkihkkk

* *

khhkhhhkhkhkhkhhkhhkhkhkhkhkkhkhhhhkhhkhhkhrhkhkhkhhhkhikkksk

VALID APPROACH

FhhkRhkhkAIRkAIkEhAAkRhk kAR hhkhhhhkhkhkkkkkkhkkhhdhkhhrxkhhhx

* *

khkkhkkdkhhkhkkhkhhkkhhhhhkhkhhkhhkhhkhkhkkhkrkkhkhkkhhkhhkrhkkkhkk

SUCCESSFUL APFROACH

TREKIEKAKIKAKAIAKRK ALKk hhhdhhhhhhkhkhhkkkhhkhkhhhhrihd

* *

TIME HISTCRY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APFROACH #: SU428634
START TIME: 414109.249
STOP TIME: 414216.749

MINIMUM HDOP:
MAXTIMUM HDOP:
AVERAGE HDOP:

MDD
o 0 0

MINIMUM VDOP:
MAXTIMUM VDOP:
AVERAGE VDOP:

vt
[

MINIMM NOMBER OF SVs: 4
MAXTMIM NCMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Ahkkhkhkhhd kA I A RARAAIAKAAARKAKAAIRRA AR AR KA Ak kkhhdkd

METHOD OF EVALUATION: SENSOR ACCURACY

KAKKEEAKKR KK AAAKEEKRKR AR KRR AR RARAARKRKRRRAAR AR AR AR KKK

* *

KARKRKKKKRKKKAKKKAKNkKhhkrhkhkhhkhhkhkhhkhkdkkhkkhkkrkikkhhkik

VALID APPROACH

hkhkkhkhkhkkhkhkhkhkhhhkhkhhkhhkhkhkhhkkhhhkhkrkhhrhhhkrrkhhhhhhkhkhik

* *

e e e e ke e e e e ke de e ke ke e ke ke ok ok I e ok e ok e ok ok e ke ke ok e ok ok ok ok ke v ok e ok ok e ko ke ok

SUCCESSFUL: APPROACH

kkhkkkkhkhkhkhhkkhhhkhkkhkhhhkhkhkhhkhhkhkhkhkhhkhhkhkhkhkhkkhkhhhhhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL~-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.465
MEAN DIFFERENCE (m): -0.146
MEAN DIFFERENCE (m): 0.019

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.181
0.235
0.225

2-SIGMA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m) :
2-SIGMA DIFFERENCE (m):

NRP Xrcs
NRP Yrcs
NRP Zrcs

0.947
0.375
0.228

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m):

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFEREXCE (m): 0.465
MEAN DIFFERENCE (m): -0.146
MEAN DIFFERENCE (m): 0.019

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGQYA DIFFERENCE (m): 0.181
2-SIQYA DIFFERENCE (m): 0.235
2-SIGMA DIFFERENCE (m): 0.225

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

0.947
0.375
0.228

LANDING GEAR REFERENCE POINT TCOUCHDOANN POSITICN

LGRP Xrcs POSITION (m): 86.153
IGRP Yrcs POSITION (m): 2.935
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LGRP Xrcs POSITION (m): 86.153
IGRP Yrcs POSITION (m): 2.935



NRP Yrcs (m) GPS (.), Truth (-)

NRP -Zrcs (m) GPS (.),Truth (-)

NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428636
START TIME: 414492.749
STOP TIME: 414601.999

MINIMUM HDOP: 2.9
MAXTMIM HDOP: 3.0
AVERAGE HDOP: 2.9
MINIMOM VDOP: 5.5
MAXTMUM VDOP: 5.6
AVERAGE VDOP: 5.6

MINIMM NMIMBER OF SVs: 4
MAXTMOM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkhdhhThkhkrhkrkk Ak hhhkkkhhkhhhhkkkhkhhhhhhhhhhhhhrhkk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

hkhhkkkhkhkhhhkhhhkhkhhkhkkrhkkkhhhhrhkrkkkhkkhkkrkhhhkhhtkk

* *

HhkhKkhA IRk Ahhkrkhdkhkhkhhkhhkhkh ki rhkhkhhhkdrkkhkkdhkhkkkkhhhd

VALID APPROACH

khkkkhhkhkhhkhhkhkhhdkhhkhhkkkhhhhhhkkkhkhhhkhhhkhkhkhhkhdih

* *

Fkkkdkhkkhrkhkkkhhhkhhhrhkhhhhhkhkhhkhhhkhhkrohkhhhkihkdk

SUCCESSFUL APPROACH

khkkhkhhkhhkkhkhhhkhkrhkhhkhhkhhhkhhkkhhkhhhkdhkhkkrkrhkdhhhhhhdhhd

4 *

TIME HISTORY ANALYSIS FROM 200 ft HAT —> ROLL-CUT

APPROACH #: SU428636
START TIME: 414492.749

STOP TIME: 414601.999
MINTMUM HDOP: 2.9
MAXIMIM HDOP: 3.0
AVERAGE HDOP: 2.9
MINIMM VDOP: 5.5
MAXTMUM VDOP: 5.6
AVERAGE VDOP: 5.6

MINIMIM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkEkhhkkkhkkkhhkhkhhhkhkrhkhhkhhhkhhhhkhkhhhhkhhhhhrkhkhidhd

METHCD OF EVALUATION: SENSCR ACCURACY

TAhRAKRERhkkhkhhhhkhrkkkRAXkkhrhhhrhhkhk bk khhhhhhhhdkk

* *

KRARAARKAKARAAA Ak kAR AT RRA kR RAARAA R AR AR R A A hd bk hhdkh

VALID APPROACH

AR IR IAR AR A AR A kA *hrdhhhhkhkhAkkhkhkhrhhhhdhhhhdkhhk

* *

hdkkhkhdhkkkhkhkhhkhhkhkkhkkhkhkhkhkhkkhhkhkkhhkhkhhkkdhkrdkdkhhkkk

SUCCESSFUL APPROACH

khkkhkhkdkhkhkhhkhkhkkkhkkhhkhhkhkhkhhhkhkhhhhhhkhkhkhhkhhkhhhhkhhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.410
NRP Yrcs MEAN DIFFERENCE (m): -0.037
NRP Zrcs MEAN DIFFERENCE (m): 0.067

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.237
NRP Yrcs 2-SIGVA DIFFERENCE (m): 0.190
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.221

NRP Xrcs 2-RMS DIFFERENCE (m): 0.854
NRP Yrcs 2-RMS DIFFERENCE (m): 0.204
NRP Zrcs 2-RMS DIFFERENCE (m): 0.259

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.410
NRP Yrcs MEAN DIFFERENCE (m): -0.037
NRP Zrcs MEAN DIFFERENCE (m): 0.067
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.237
NRP Yrcs 2-SIGVA DIFFERENCE (m): 0.190
NRP Zrcs 2~SIGMA DIFFERENCE (m): 0.221

NRP Xrcs 2-RMS DIFFERENCE (m): 0.854
NRP Yrcs 2-RMS DIFFERENCE (m): 0.204
NRP Zrcs 2-RMS DIFFERENCE (m): 0.259

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 141.721
LGRP Yrcs POSITICN (m): 3.232
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IGRP Xrcs POSITION (m): 141.721
IGRP Yrcs POSITICN (m): 3.232



NRP Yrcs (m) GPS (.), Truth (-)

NRP -Zrcs (m) GPS (.),Truth (-)

NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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CONTROL MOTION NOISE

PATH FOLLOWING ERROR
SU428636 ' ’
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428638
START TIME: 414898.749
STOP TIME: 415011.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

www
e

MINIMUM VDOP:
MAXIMUOM VDOP:
AVERAGE VDOP:

[G,IN%) I, |
o Co o

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkhkkkrkhkhhkRAhhkkhkkdkhkhkdhkhkhhhkhkkkkkhhhhkhhkhhhhhkkk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

Fkkkhhkhkhkhhkhkhhkhdhkhkhkhkhhhkhkhkkhhkhkhhkkhkrhhrkkhhkkik

* *

hkkhhkhkhkEkAhkh kA hkhhkhkhhhkhhhkkkdhhhhhhhkhkhhhkhdhkkrhhhhk

VALID APPROACH

dhkhkhkdkhhkhkhkhkkhhkhkrkhkkkrkrkhdhrkhhhhhkhhkhkkhdkhddkhhkhkh ik kk

* *

AkkkhkhkkhkhkhkAhkRRrkkhkkhkhkkkkhhkhhkkhkkkkhhhkkdhhhhkrhkrik

SUCCESSFUL APFROACH

Kkkhkkkhkhkhkhkhkhhkkhkhkkkkhkhhkkhxhhhhhhkkrrkhkhhhkrhhhkkihhdk

* *

TIME HISTORY ANALYSTS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.469
NRP Yrcs MEAN DIFFERENCE (m): -0.105
NRP Zrcs MEAN DIFFERENCE (m): 0.171
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.240
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.270
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.231
NRP Xrcs 2-RMS DIFFERENCE (m): 0.968
NRP Yrcs 2-RMS DIFFERENCE (m): 0.342
NRP Zrcs 2-RMS DIFFEREMCE (m): 0.413

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 140.772
LGRP Yrcs POSITION (m): 1.396
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APPROACH #: SU428638
START TIME: 414898.749

STOP TIME: 415011.999
MINIMIM HDOP: 3.1
MAXTMIM HDOP: 3.1
AVERAGE HDOP: 3.1
MINIMUM VDOP: 5.8
MAXTMUM VDOP: 5.8
AVERAGE VDOP: 5.8

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhhKARkKkRAKAk Ak kT khkhkhkhkrkrkhkhkhhhrrkkkhkhhhhhhkhhdhkkd

METHOD OF EVAIXUATION: SENSOR ACCURACY

khkhkrhkAkRkhkhkhkrhkhkkhhhhhhkkdkhkhhhkrdkhdhhkdhkhhhhhdhkhdhhkh

* *

kkkkAkAhhEE R Ak hhdhkhdhhkhkhhhrbrkhkkkkkhkhhhdhdhdhkkhhdx

* UNSUCCESSFUL APPRCACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

Fkhkhkhkhkhkhkhkkhkhhkhkhhkhkhhkhkdhhhhkdkhkkhkkdhhhhhkhkhkdhhrhhd

*

khkkhkhhkhk kAR I Ak hdhkrh kA kA kA kA hkhkkhkhkhhkhkhkhhhhhhkhhkdhk

VALID APPROACH

kkdkhkdkhkkhkhkkhhhkkkhhkhkhhhhhhhdkrhkrkkkkkhdhtrhhkhhhhkrhrkk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.469
NRP Yrcs MEAN DIFFERENCE (m): -0.105
NRP Zrcs MEAN DIFFERENCE (m): 0.171

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGVA DIFFERENCE (m): 0.240
2-SI@A DIFFERENCE (m): 0.270
2-SIGQA DIFFERENCE (m): 0.231

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

0.968
0.342
0.413

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITION

IGRP Xrcs POSITION (m): 140.772
LGRP Yrcs POSITION (m): 1.396



NRP Yrcs (m) GPS (.),Truth (-)

(.),Truth (-)
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NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP —Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR

CONTROL MOTION NOISE
SU428638 ’ ’ '
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428640
START TIME: 415894.999
STOP TIME: 416013.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

W w W
~3 0 ~3

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

~N 3
[, )

MINIMUM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkdkhkkkkkhkkkhkhkhkhhhkhkhkkhkkhkhkrhkhhrkhkkhkhhhhkhhkiorkhrk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

dkdkdkkkkhkhkhhkhhhkhkrkhhkhkhhhkhkkkdkkhkhhhkrrhkhkhhhdhhd

* *

Khhkhkkdkkhkhkkhkhkhhkhkhkhhhhkkhkhkhkhhkhhkrkkkkkkhkkhhdhkhhkhx

VALID APPRQACH

dkkhkhhkhkhkkhhkhhkrkkkkhkhhdhhhkhkhkhkhkdhhhhdddhkhhhdkhik

* *

dhkhkhkhkdkkhkhhhhhhhhhdrhhhhhhhkhkkkkhkkkhkhhhhhkhdhhhhkht

SUCCESSFUL APPROACH

Kkkkdkkhkhkhkhhkhkhhkhkhkhkrhkhkhkhkdhhhhhhrkkkkhhkhhhhkdrhkhhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.421
NRP Yrcs MEAN DIFFERENCE (m): -0.142
NRP Zrcs MEAN DIFFERENCE (m): 0.045

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.210
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.220
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.210

NRP Xrcs 2-RMS DIFFERENCE (m): 0.867
NRP Yrcs 2-RMS DIFFERENCE (m): 0.359
NRP Zrcs 2-RMS DIFFERENCE (m): 0.228

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITIN (m): 212.619
IGRP Yrcs POSITION (m): -3.203
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APPROACH #: SU428640
START TIME: 415894.999
STOP TIME: 416013.749

MINIMIM HDOP:
MAXTMUIM HDOP:
AVERAGE HDOP:

ww W
~ 0

MINIMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

~ <13
[ANNE 3 V]

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkhkhkkkhkkhkhkhkhhkhhkkhkhkkhhkkhrhhhhxkhhkhhhkhhhhhdhhkik

METHOD OF EVALUATICN: SENSCR ACCURACY

AAKKAKRRKKIKA KKK R AARARI AR R RAAR KA A KA A AT hdkhh Ak rhdk

* *

Khkkhhkkkhkhhkhkkkbkhkhkhkhkhkhkrhkhhkkhkdhkhhkkhkkhhkhkhhkkhkrih

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

khkhkhkhkhkhhhkhkhhkhkrkkhkkhhkhkhkhkhhrhhdirdhhhhkhrkdhkdhhkhhhhk

*

Khkkhkhkkhkhkkhkhkhkhkhhkhkhkkhkkhkkhkkhhkhkrhdhkhhdhhhkhkhkhhdrkd

VALID APPROACH

khkkkkkhhhkhkkrhhkkkhkhhdkhhkhhkhkhkhkhhhhkrkhkbhrhkhhkhhhhkhkdx

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.421
NRP Yrcs MEAN DIFFERENCE (m): -0.142

NRP Zrcs MEAN DIFFERENCE (m): 0.045
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.210
NRP Yrcs 2~-SIGMA DIFFERENCE (m): 0.220
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.210
NRP Xrcs 2-RMS DIFFERENCE (m): 0.867
NRP Yrcs 2-RMS DIFFERENCE (m): 0.359
NRP Zrcs 2-RMS DIFFERENCE (m): 0.228

LANDING GEAR REFERENCE POINT' TOUCHDOWN POSITICIN

IGRP Xrcs POSITION (m): 212.619
LGRP Yrcs POSITION (m): -3.203



50

NRP Yrcs (m) GPS (), Truth (-)

NRP -Zrcs (m) GPS (.), Truth (<)

NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)

-100

NRP TOTAL SYSTEM POSITION DIFF

el
o
o

(4]
o

o

|
(9]
o

-6000 -4000 -2000 0

LN
o

N
o

o

|
N
o

—40 ; ; :
~6000 -4000 -2000 0
NRP Xrcs Position (m)



PATH FOLLOWING ERROR
SU428640 ' :

Lateral PFE Filter Output (m)
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Lateral CMN Filter Output (m)

Vertical CMN Filter Output (m)

CONTROL MOTION NOISE
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428642
START TIME: 416327.499
STOP TIME: 416447.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

Wb W
[tol e Jave)

MINIMIM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

@ 0
A~

MINIMUM NUMBER OF SVs: 4
MAXTMOM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhAAERAKRKRRKARKARARA KA AR I A Ak kAR kR ARk AR A hhkkhkhk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

*ARARAKRAR Ak kkkkkhkhhkhkhkhkrkrkkkkhkrrhdhrhkkhhkhhhbrhhkdk

* *

hhkhkhhhdkkhkhkhkhkhhkhhkdkhkrkhkhdhhdrkrkkhhhkhrohkhhx

VALID APPROACH

Khkkkhkkhkkhkhkhhhkkdhkhkhhkhkhhhhhkhkhkkkkhhkhhkhhkrrhkhhrdrkhk

* *

AARKKRKKRKAKRARR Ik AkA A ARk Ak ARk hhhkkhhhkhhhkhhhhhhhkhkhhhkx

SUCCESSFUL APPROACH

hhkhkkhkhhhkhkhhkhkhkkhkhkhhkhhkhkhkhhhkhkhkkkkkkkkhhhhkkhx

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.419
NRP Yrcs MEAN DIFFERENCE (m): -0.148
NRP Zrcs MEAN DIFFERENCE (m): 0.035

0.233
0.376
0.281

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

NRP Xrcs 2-RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m) :

0.870
0.478
0.290

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 233.047
IGRP Yrcs POSITION (m): 1.531
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APPROACH #: SU428642
START TIME: 416327.499
STOP TIME: 416447.24%

MINIMUM HDOP: 3.9
MAXTMUM HDOP: 4.0
AVERAGE HDOP: 3.9
MINIMUM VDOP: 8.4
MAXTMUM VDOP: 8.7
AVERAGE VDOP: 8.6

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkhkhhkdkkkkhkkhkhkhkkhkhhhhhhhhkhkhhkhkhkhkhkhhhdkkkhkkhkhkhkhhk

METHOD OF EVALUATICN: SENSOR ACCURACY

AAKKARKAKAAKRAKAKRK AR FAR A AR RAKI KRR AR Ak T A A hhkhhkrhhikr

* *

hhkAkhkkhkhkkhkhkAhkhhhkkhkkkhkh kA kA hkhhhhkhddkkkrhkrhdkhdksh

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

Khkhkhkhkhkhkkkhkhhkihhkhkhkhkhdhhkkkhkhhkkhkhhkkkkhkhhkhrkhhhkhhhhhkix

*

FhAAKKKKI AR A KKK KA KKK RKKRAKRAKRRRARKA R kAR khhhhrkkhkkk

VALID APPROACH

hhkkhkkkhkkikhkkkhkhhkhhkhhkhhkhkhkhkhhkkhkkrkkhkhkhkhkhhhrddks

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFEREXNCE (m): 0.419
NRP Yrcs MEAN DIFFERENCE (m): -0.148
NRP Zrcs MEAN DIFFERENCE (m): 0.035

NRP Xrcs
NRP Yrcs
NRP Zrcs

2~SIGMA DIFFERENCE (m): 0.233
2-SIGMA DIFFERENCE (m): 0.376
2-SIGMA DIFFERENCE (m): 0.281

NRP Xrcs
NRP Yrcs
NRP Zxcs

2-RMS DIFFERENCE (m): 0.870
2-RMS DIFFERENCE (m): 0.478
2-RMS DIFFERENCE (m): 0.290

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 233.047
ILGRP Yrcs POSITICN (m): 1.531
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428644
START TIME: 416731.249
STOP TIME: 416847.749

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

NS
e

MINIMIM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

AVoJiVe JaVe]
oy o Ul

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Fhkhkkhkhkhkhkhkkhkkhkkhkhkkkrk kb Ak rkhkhhkdkkdhhhkhhhhrkkr

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

Kk hkhkhkkhkhkhhkkhkhkhkRAkrrkkkhkkkhhkhdhhhkkkdhhhhhkhkhkhokdkik

* *

dk gk Ak khhhkkhkkkkkk Rk kAR R A kAR hkAhkdhhkdhkhrkhhkhhhrkr

VALID APPROACH

EkkhkhkkhkhkhkhkhkkkkhkkARAARAAAI Ak hhhkkhkhkkrkhhhhkhhkkd

* *

Fekdkddkhkdkhkhkhhkkkkkkkkkkkhkkkhhhkhkhhhhkkhkdhhkhkkhhhrkk

SUCCESSFUL APPROACH

khkkhkhkhkkkkkhkkkkkkkkkkkkhkkkhkkhkhkkhkkkhkrkkkhkhkkrrrxx

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428644
START TIME: 416731.249
STOP TIME: 416847.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NS
[

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[Xeqpteate]
oo Ul

MINIMM NUMBER OF SVs: 4
MAXTMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Ahkhkhkhkkhkkkkrkhkhkrkhkkhkhhrkhhrhrkhkkhhkhhdrrkkkhhhrrkd

METHOD OF EVALUATION: SENSOR ACCURACY

hhkhkhkhkhkhkhkkhkhkhkhhkhkhhkhhkhkkhkkhkhhkhhhkhhkhhkhkhhkhkhhkhkhhhhkk

* *

Fkhk kR KKk hI kT Ak hhkhkkhhkhhkAkr kb kkkoekhkkhhhrkkkkrhih

VALID APPROACH

*hkkkhkhkhkhkhkhkhkhkhkkrhkrhhhhhkhkkhrhkhkkkkhkhkrkhkxhrkhis

* *

kkkkkhkdhkhhrkhkhkhhkdhkkhhkhkhhkhrhhkkkdkhhkkhhkkrkkhhhhx

SUCCESSFUL: APPROACH

hhkkkhkkkhkhkhkAhkARIhkhhkhkhhhrkkkkkhrkhhkhhkkdorkhkhhhdhrkd

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.392
NRP Yrcs MEAN DIFFERENCE (m): -0.082
NRP Zrcs MEAN DIFFERENCE (m): -0.061

NRP Xrcs 2~SIGMA DIFFERENCE (m): 0.240
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.257
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.275

NRP Xrcs 2-RMS DIFFERENCE (m): 0.819
NRP Yrcs 2-RMS DIFFERENCE (m): 0.304
NRP Zrcs 2-RMS DIFFERENCE (m): 0.301

LANDING GEAR REFERENCE POINT TOUCHDOWIN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.392
NRP Yrcs MEAN DIFFERENCE (m): -0.082
NRP Zrcs MEAN DIFFERENCE (m): -0.061

NRP Xrcs
NRP Yrcs
NRP Zxcs

2-SIGVA DIFFERENCE (m): 0.240
2-SIGMA DIFFERENCE (m): 0.257
2-SIGYA DIFFERENCE (m): 0.275

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.819
2-RMS DIFFERENCE (m): 0.304
2-RMS DIFFERENCE (m): 0.301

LANDING GEAR REFERENCE POINT TOUCHDONN POSITICN

LGRP Xrcs POSITION (m): 165.709
LGRP Yrcs POSITION (m): 4.090

365

LGRP Xrcs POSITION (m): 165.709
LGRP Yrcs POSITION (m): 4.090
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428646
START TIME: 417130.499
STOP TIME: 417249.499

MINIMM HDOP: 3.2
MAXTMUM HDOP: 3.2
AVERAGE HDOP: 3.2
MINIMOM VDOP: 10.3
MAXTMIM VDOP: 10.4
AVERAGE VDOP: 10.3

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkdkkhkkhkrkkhhkAhAhhdhkhhkhhhhhkkhhkhhkhkrkhrkhhhkkhrthkd

METHOD OF EVALUATICON: TOTAL SYSTEM ACCURACY

dkkkhkhkkhkkkhkkkkhhkhhhhkhkhhkhkhhkhkhhkhhhdkhhodhkhhhhhkhk

* *

khkhkkkkhkhrkhhrhhkhhhhhkhkhhhhhkhkkdhrhhhhhkkhhhrkhrhkk

VALID APPROACH

kA hkkrkk kAR kAR A Ak hA XAk hhhkhhkhhhhhrhkhdhdhhrhhikdd

* *

Khkkhkhkkhkkhrhkhhkhkhhkhhkhhkdhkhhhhkhhkhkhkkhkkhkhhkhkhrkhhkhdhk

SUCCESSFUL APPROACH

dhkdkkkkhkkkhhkhhkhkhhkdhhkkhkkhhkhhhhkhkrkhrhkhkhhkhhhrhhkikhkikk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.534
NRP Yrcs MEAN DIFFERENCE (m): -0.190
NRP Zrcs MEAN DIFFERENCE (m): 0.001
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.265
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.405
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.218

NRP Xrcs 2-RMS DIFFERENCE (m): 1.100
NRP Yrcs 2-RMS DIFFERENCE (m): 0.556
NRP Zrcs 2-RMS DIFFERENCE (m): 0.218

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITION {m): 392.889
IGRP Yrcs POSITION (m): 2.417
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APPROACH #: SU428646
START TIME: 417130.499
STOP TIME: 417249.499

MINIMUM HDOP: 3.2
MAXIMIM HDOP: 3.2
AVERAGE HDOP: 3.2
MINIMUM VDOP: 10.3
MAXTMIM VDOP: 10.4
AVERAGE VDOP: 10.3

MINIM® NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KEKKAKKATI XA K AR hrhAERkRRAA AR AR T A hh bk hhrkhhhdkhkhhhk

METHOD OF EVALUATICN: SENSOR ACCURACY

khkhkkhkkkhkkhhkhkhkhkhkkrhkhhhhkhkhhhhkhhhhhkhhhhhhhhhkhrhkrhhkht

* *

*RRAKRK A IR I AR AkA Ak kA Ak hhhkhhhhkrkhhkhkhkkhhhhhhhhrhkkhkhk

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTTCAL FILTER

kkkhhkhkhkhhkhkhkhkhhhhhhhkkhkhkkhkhkhhhkhrhdhkhrhhhrhkkdk

*

hhkhkkhkhkhkkhkhkhkhkhkhhhkhhhkkhkhkkkhhkhhkrhhhrhkdhkkkhkhhhhhhhhk

VALID APPROACH

dhkkkhkdhkhkhkhkhkhkkhkhkhkhhkkkhkhkhkhkhhkhkkhkhkhhhkhkhkhhhhhhhkhix

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.534
NRP Yrcs MEAN DIFFERENCE (m): -0.190
NRP Zrcs MEAN DIFFERENCE (m): 0.001

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.265
NRP Yrcs 2-SIQVA DIFFERENCE (m): 0.405
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.218

NRP Xrcs 2-RMS DIFFERENCE (m): 1.100
NRP Yrcs 2-RMS DIFFERENCE (m): 0.556
NRP Zrcs 2-RMS DIFFERENCE (m): 0.218

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 392.889
LGRP Yrcs POSITION (m): 2.417
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428648
START TIME: 417555.499
STOP TIME: 417670.499

MINIMOM HDOP: 3.0
MAXTMUM HDOP: 3.1
AVERAGE HDOP: 3.0
MINIMUM VDOP: 10.1
MAXTMIM VDOP: 10.3
AVERAGE VDOP: 10.2

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkKkARAK A AR A Ikhkhkkhkhkhhkhhhhkhrkxkdhhhhkhkhkkhkkhhhhhkkk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

khkkkhkkhkhkhhkhkhkhkkhhkhkhkhhkkhkkhkkhhrrkkkrhhhhhhkkhkkhkhdk

* *

hhkhkhkkhkhkkhkkhkhkhkkhkhkhkhhhkhkhkhkhkkhkhkhkkrhhhkhhhkhhhhrhhhkik

VALID APPROACH

dhkhkkkhkkhkkhkhhkkhhkhkhkhkhhkhhkhhhhkkkhkhhkhhhhkkhhhhhhkkhk

* *

Ihkkkdkkkhkhhkhhkhkkhkhkhkhkkhkhkhhkkrkhkkrkhkhhkhdhkrkhkhhhd

SUCCESSFUL APPROACH

hhkhkhkhkhkhkhkhkkkhkhkhkhkkhkhhhkhhhkrkkkrkrkhhhhkhhkhrkhhhhhkk

* *

TIME HISTORY ANALYSIS FRCOM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.504
NRP Yrcs MEAN DIFFERENCE (m): -0.126
NRP Zrcs MEAN DIFFERENCE (m): 0.065
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.299
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.316
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.268
NRP Xrcs 2-RMS DIFFERENCE (m): 1.050
NRP Yrcs 2-RMS DIFFERENCE (m): 0.404
NRP Zrcs 2-RMS DIFFERENCE (m): 0.298

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 161.042
IGRP Yrcs POSITION (m): 3.234
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APPROACH #: SU428648
START TIME: 417555.499
STOP TIME: 417670.499

MINIMUM HDOP: 3.0
MAXTMUM HDOP: 3.1
AVERAGE HDOP: 3.0
MINIMUM VDOP: 10.1
MAXTMUM VDOP: 10.3
AVERAGE VDOP: 10.2

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KEKKKKRAKA AR A A KRR ARk Ak kAR EARARAR AL AR R A b I h Ak hhd

METHOD OF EVALUATICN: SENSOR ACCURACY

hhkkhkkhkhkhkhkhkhkkhkhhhkkkkkkhkkhkhkhkhkhhkkhhhkhkkhkkhkhkhkhk

* *

kkkkkdhkhkhhkkkhkhkhkkhkhkhkkhkkkkhkhkkhhkhhhkhhkhhkdkhkdkkdkhdkkk

* UNSUCCESSFUL: APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

dhkkhkhkhkhkhkhkkhhhkhhkhkhkhhkkkkhkrkhRkhhkhhhhhkhhrhkhdkhhhkhokk

*

khkkkkkhkhkhkhkhkkkkkkkhhhkhkhhkkhkhhkhkhkkhkkhhkkhkkkhkdhkkhkikhkkr

VALID APFRCACH

e e ok ke ke ke de ke ke ok ok e e T ok e ok e ek gk ok ok ok ke ke ok e ok e ke e e ke ke ke ke ke o ok ke ke ok ok

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

0.504
-0.126
0.065

NRP Xrcs MEAN DIFFERENCE (m) :
NRP Yrcs MEAN DIFFERENCE (m) :
NRP Zrcs MEAN DIFFERENCE (m) :

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.299
2-SIGA DIFFERENCE (m): 0.316
2-SIGMA DIFFERENCE (m): 0.268

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.050
2-RMS DIFFERENCE (m): 0.404
2-RMS DIFFERENCE (m): 0.298

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITICN

IGRP Xrcs POSITION (m): 161.042
LGRP Yrcs POSITION (m): 3.234
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NRP Yrcs Tot Sys Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428650
START TIME: 417993.499
STOP TIME: 418113.999

MINIMUM HDOP: 2.8
MAXTMUM HDOP: 2.8
AVERAGE HDOP: 2.8
MINIMUM VDOP: 9.2
MAXIMUM VDOP: 9.5
AVERAGE VDOP: 9.3

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkhkkhkhkhhhkhhhkhhkhrkkhxkhkrrkhkhhkdrhhhrhkdkdkhhhhhhhik

METHOD OF EVALUATICON: TOTAL SYSTEM ACCURACY

khkkkkhkkkhkkkhkhkhkhhkhhhkhkhkhkhkkrkkkrkhhkrkhhhhkhkkkdhkik

* *

hhkhkkkhhkhkhkhkhhhhhhkhkhhkhhkkhkhkrkkhhkkhrhhkhrhhkhkhhhkhkhhrik

VALID APPROACH

*hkhkkhkhkhkhkhkhkkhhkkhhkhkkhhhhhhkhhkhkkhkkkkhhhkhkdhhkhrkhkhkdkhik

* *

hhkkhkkhkhkhkhhkhkhkhkhhkkhkrkhhkhkhhhkhhhkdhkhhkhhhhhkhkk

SUCCESSFUL APPROACH

dhhkkhkhkhkhkhkhhhhhkhhhkhhhhkhkhhkhkkkkkkhkkhhrkdhkhhkkdkhhkhhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.500
NRP Yrcs MEAN DIFFERENCE (m): -0.156
NRP Zrcs MEAN DIFFERENCE (m): 0.059

NRP Xrcs 2-SIGVA DIFFERENCE (m): 0.325
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.508
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.253

NRP Xrcs 2-RMS DIFFERENCE (m): 1.052
NRP Yrcs 2-RMS DIFFERENCE (m): 0.596
NRP Zrcs 2-RMS DIFFERENCE (m): 0.279

IANDING GEAR REFERENCE POINT TOUCHDCOWN POSITICN

LGRP Xrcs POSITION (m): 96.989
LGRP Yrcs POSITION (m): 5.739
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APPROACH #: SU428650
START TIME: 417993.499
STOP TIME: 418113.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

[NS S 2N )
@ 0 0o

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

O WO
wum N

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NOMBER OF SVs: 4

khkhkhdkhkhkkkhkkkkhkhkhkkhhkhhhkhhkhhhhkhhkhkhkikhhkkhkhkhkhkihkkhkdk

METHOD OF EVALUATICN: SENSOR ACCURACY

ke e e e ke e e e e e de F g ok e ok ok e ok e ke ke ke ke e ok e ke ke ke ke ok ok ok ok ok ke ok ke ok ok ke ke ke ok ok e ok

* *

hhkkkhkhkhkhkkhkhkhkhkkhkhhkdhdhhkhkdhhhkhhkhkhhkhhhhhhhkhhkhkhhkid

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

KhAKKEKKIKKKKKEKREK KKK KKAKRAAKR KRR ARk hkkhkhkkkkh

*

hhkkhkhhkdhhhkdkrkhkhkhkhkhkhkhkhhkhkhhhhdhkdhkhhkhhkhdhkhkhhkhkhhkdhkkik

VALID APPROACH

hhkkhkhkhkkhhkhkhkhkhkhhhhkhhhkhhkbhdhhdhhdhhhhhhhhdkhhkdhkkdrkihk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.500
NRP Yrcs MEAN DIFFERENCE (m): -0.156

NRP Zrcs MEAN DIFFERENCE {(m): 0.052
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.325
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.508
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.253
NRP Xrcs 2-RMS DIFFERENCE (m): 1.052
NRP Yrcs 2-RMS DIFFERENCE (m): 0.596
NRP Zrcs 2-RMS DIFFERENCE (m): 0.279

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 96.989
LGRP Yrcs POSITION (m): 5.739



NRP POSITION vs 95% TUNNEL
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CONTROL MOTION NOISE
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428652
START TIME: 418396.249
STOP TIME: 418517.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN
Ao

MINIMM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

o W
N O

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Kk dkkk ARk hrrhhhhhkkdkhkrkkkkkkhhkhhhkhrkrhhhrkhrih

METHOD OF EVALUATTON: TOTAL SYSTEM ACCURACY

*************************************************

* *

KAk AkAKIIAR Rk hhhkrrkhhrrkrrkrkkkhhkhkdxkhhhhhkhhrhhhhhd

VALID APPROACH

Kkkkkhkkkrkrkhhh Rk hkhkkhkkhkkkkhhhhkhkkkdkhhhhhkhhdhdr

* *

*************************************************

SUCCESSFUL APPROACH

AhkAkhk IR RA A A TIAARARRKARARK AR Ak kA hkkkdxkhhhhhrkhddd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.557
NRP Yrcs MEAN DIFFERENCE (m): -0.181
NRP Zrcs MEAN DIFFERENCE (m): 0.083

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.209
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.258
NRP Zrcs 2-SIGVMA DIFFERENCE (m): 0.197

NRP Xrcs 2-RMS DIFFERENCE (m): 1.134
NRP Yrcs 2-RMS DIFFERENCE (m): 0.445
NRP Zrcs 2-RMS DIFFERENCE (m): 0.258

IANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

ILGRP Xrcs POSITICN (m): 218.954
LGRP Yrcs POSITION (m): -1.106
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APPROACH #: SU428652
START TIME: 418396.249
STOP TIME: 418517.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

[ (S o3 V)
oo

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

o 0
N & O

MINIMIM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkkhkkhkhkhkhkkkkhhkhkhkhhkhhkhkhhhhkhkkhkhkkkhhkhkkkhhhkhhkhx

METHOD OF EVALUATION: SENSOR ACCURACY

khkkkkhkhkkhhkkhkrhhkkhhkhhhkhkhkhhhhhkhkhkkkkhhkdhkhkkhkhhkkhd

* *

dkkhkhkhkhkhkkrkhhkkdhhkhhrrkkhhAhArrrkkkkhhhhkhkhhhrkkhx

* UNSUCCESSFUL: APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

Yekkhkkkhkhkkhkhkhhkhkkhkhhkrkhkhhkhhkkhkxkhkhhhhhkhhhkhkhhkhkhk

*

khkhkhkhkhkhkkhdhkkrkkhhkhkrhkhkhhhhkkkkhkkhhhhkhhkhkhhhrhhhdhd

VALID APPROACH

khkdkhkkdkhkhkhkhhkkhkhrhhkhhhhhkhrhkhokhhkhhrrhkrkkhkhkhhkdhkhhik

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.557
NRP Yrcs MEAN DIFFERENCE (m): -0.181
NRP Zrcs MEAN DIFFERENCE (m): 0.083

NRP Xrcs 2-SIGA DIFFERENCE (m): 0.209
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.258
NRP Zrcs 2-SIGVA DIFFERENCE (m): 0.197

NRP Xrcs 2-RMS DIFFERENCE (m): 1.134
NRP Yrcs 2-RMS DIFFERENCE (m): 0.445
NRP Zrcs 2-RMS DIFFERENCE (m): 0.258

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

IGRP Xrcs POSITION (m): 218.954
IGRP Yrcs POSITION (m): -1.106



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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PATH FOLLOWING ERROR

SU428652
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF

0

£ 100} '8654 ........................... E

= .

o =

|_ c—

~~ Nt (]

e 2

o b

© k

4 > -50

- :

&__100 ........... R A Z -100 : ; :
< _s000 -4000 —2000 0 -6000 -4000 -2000 0

i
o

N
o

|
N
o

NRP -Zrcs Tot Sys Diff (m)
o

NRP -Zrcs (m) GPS (), Truth (-)

0 i ; —40 ; H :
-6000 -4000 -2000 0 -6000 -4000 -2000 0
NRP Xrcs Position (m) NRP Xrcs Position (m)



50

-100

NRP Yrcs (m) GPS (.), Truth (-)

NRP -Zrcs (m) GPS (.),Truth (-)

NRP POSITION vs 95% TUNNEL

100¢}

-6000 -4000

-2000 0

0 L N
-6000 -4000 -2000 0

NRP Xrcs Position (m)

NRP TOTAL SYSTEM POSITION DIFF

100

N
o

|
O,
o

NRP Yrcs Tot Sys Diff (m)
o

-100

)
N H
o o o

NRP -Zrcs Tot Sys Diff (m
N
o

-6000 -4000 -2000

0

-6000 -4000 -2000

NRP Xrcs Position (m)

0



CONTROL MOTION NOISE
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES

€ 5 T T T ! ! !
= SU428654§ ;
D .
)]
o
X
n- . . .
% -5 I L L I ! L
-6000 -5000 -4000 -~3000 -2000 -1000 0 1000
E ;
= ;
) :
" :
o :
> :
o E
% -5 L L ! ! ! 1
-6000 -5000 -4000 -3000 2000 -~1000 0 1000

—
o

NRP Zrcs Diff (m)
o
T

! ! [ !
-6000 -5000 -4000 -3000 -2000 -1000 0 1000
NRP Xrcs Position (m)

AN
o

388



APPROACH #: SU428656
START TIME: 415222.499
STOP TIME: 419338.999

MINIMUM HDOP:
MAXTMIM HDOP:
AVERAGE HDOP:

N BN
[ =

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

ooy
O

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*************************************************

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

hhkhkkkhkhkhkhkhkkhkhhkkkkhkhhkkhhkhrkkkhkkhkhhhkhhrxxs

* *

khkkhkhkhkhkAhkkrkrhhhkkhhkrkkhkhkkhkhhhrhrhhkhhhhkkdhkkrid

VALID APPROACH

khkkhkkkhkhkkhkhkkhhkhkhkkhkkhkkkhkkhkrdhkrhk dkkkkdkhkkkhkhhiohk

* *

*************************************************

SUCCESSFUL: APPROACH

*************************************************

* *

TIME HISTORY ANRLYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.383
NRP Yrcs MEAN DIFFERENCE (m): -0.124
NRP Zrcs MEAN DIFFERENCE (m): 0.060

NRP Xrcs 2-SIGA DIFFERENCE (m): 0.264
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.168
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.291

NRP Xrcs 2-RMS DIFFERENCE (m): 0.811
NRP Yrcs 2-RMS DIFFERENCE (m): 0.300
NRP Zrcs 2-RMS DIFFERENCE (m): 0.315

1ANDING GEAR REFERENCE POINT TOUCHDOAN POSITION

IGRP Xrcs POSITION (m): 163.272
IGRP Yrcs POSITION (m): -0.365

389

APPROACH #: SU428656
START TIME: 419222.499
SIOP TIME: 419338.999

MINIMUM HDOP: 2.4
MAXIMUM HDOP: 2.4
AVERAGE HDOP: 2.4
MINIMUM VDOP: 5.8
MAXIMUM VDOP: 6.1
AVERAGE VDOP: 6.0

MINIMM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*************************************************

METHOD OF EVALUATION: SENSCR ACCURACY

*************************************************

* *

Fhk kA ARKARKRRRARA AR AR hhkhhkhhhkhhhkhkdhkkk Ak khhhbhkdk

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

AhkhkArRRERAKARARAAAA Ak hrkhhhkhrhhkhhkhhhkhhhdrhhhkhrdk

*

dkkkkkhkhkkkkhkhkrkhhhkhkrhkkkArkhhkhkhdhhhkhkxhhrkkdhhhkhkhkkk

VALID APPROACH

*************************************************

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.383
NRP Yrcs MEAN DIFFERENCE (m): -0.124

NRP Zrcs MEAN DIFFERENCE (m): 0.060
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.264
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.168
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.291
NRP Xrcs 2-RMS DIFFERENCE (m): 0.811
NRP Yrcs 2-RMS DIFFERENCE (m): 0.300
NRP Zrcs 2-RMS DIFFERENCE (m): 0.315

LANDING GEAR REFERENCE POINT TCOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 163.272
LGRP Yrcs POSITION (m): —0.365



NRP POSITION vs 95% TUNNEL NRP TOTAL SYSTEM POSITION DIFF
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CONTROL MOTION NOISE
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES

NRP Xrcs Position (m)
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APPRORCH #: SU428658
START TIME: 419632.749
STOP TIME: 419755.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN
[N

MINIMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(G0N0 0y
O N

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KEKKEKKKKKKKREAKAKAKRKARKRKRARKRARKRARRRKRAKNRARA R Ak hkhhhkdhhkhhk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

KAKEKKKKAKKRAARAAKRKRAKRIAFRAKRRAKRKRRAA AR KA KA Ak hhhkhhhhhhk

* *

KhARAAAR KK AR KARKAAAAAA A A A Ak hhhk kR hhkhkkhkdhkkhhkkhkhx

VALID APPROACH

kkkhkkhhkkkkhkkhkrkhkhhkhkhhkhkhhkhkhhhkkkkkkkkkkrkhkkkkhkhkhkds

* *

*hhkhkhkhkkhkkhkkhkhkkhkkrhkkkkkkhkkdkkkkkkkkkdkhhkhrrkhhhkhd

SUCCESSFUL: APPROACH

hkkdkkdkkkhkhkhkhkhkhkhkkkhkhkkhkkhkkhkkhkkkhhkhkhkkhkhhhhhhhkhhkk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m) :
NRP Yrcs MEAN DIFFERENCE (m) :
NRP Zrcs MEAN DIFFERENCE (m) :

0.445
~0.151
0.124

0.296
0.205
0.224

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m):

0.939
0.366
0.334

NRP Xrcs 2-RMS DIFFERENCE (m):
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 72.744
LGRP Yrcs POSITICN (m): 5.606

APPROACH #: SU428658
START TIME: 419632.749
STOP TIME: 419755.999

MINIMIM HDOP:
MAXTMUIM HDOP:
AVERAGE HDOP:

NS S 38 8
& U

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(S 00 B =N
[N SRV

MINIMM NUMBER OF SVs: 4

" MAXIMM NUMBER OF SVs: 4

393

AVERAGE, NUMBER OF SVs: 4

KHAKKKEIKAKRK KKK KA IR AR IR K A KA A AR AR KAk hkhhkhhhdhkhhk ki

METHOD OF EVALUATICN: SENSOR ACCURACY

AKAAKRKERKXAKRKKAKAKAKRAAKRKR KA ARk Ak hkhhkhrhkAhkrhkhkhkhhrhrhkr ik

* *

kkKhhkhhkhkhhkhkhkhkhkhhkhhhdhhhkhhhhkhkhhkhkhhhhhhhhdkrkhkhhkdhdk

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

khkkkkdhkkkhkhhkhkhkhkdkhhkhhdhhhkhkhkhkhkhkkhkhhkdkhkhkdkdhhrkihk

*

KhkkkhkhkkhhkhkhhkhhkhAhdhhhhhhhhhkhhkhkkhkhkhhkhkhkkhdhhhkhk

VALID APPROACH *

khkkkkhkhkkdhkhhhkhhhkhkhkhkhkkhkhhkhkhkhkhhkhkhkkhhkkkhhkdkhrhkhhidkid

*

TIME HISTORY ANALYSIS FRGM 200 ft HAT ~> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.445
NRP Yrcs MEAN DIFFERENCE {m): -0.151
NRP Zrcs MEAN DIFFERENCE (m): 0.124

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIQYA DIFFERENCE (m): 0.296
2-SIQA DIFFERENCE (m): 0.205
2-SIQVA DIFFERENCE (m): 0.224

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.939
2~RMS DIFFERENCE (m): 0.366
2-RMS DIFFERENCE (m): 0.334

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITION (m): 72.744
LGRP Yrcs POSITION (m): 5.606
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NRP POSITION vs 95% TUNNEL
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NRP Yrcs Tot Sys Diff (m)

NRP -Zrcs Tot Sys Diff (m)
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PATH FOLLOWING ERROR
SU428658 ’ '
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROARCH #: SU428660
START TIME: 420597.499
STOP TIME: 420720.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

[SENEN
P

MINIMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

w w w
> U

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Ahkhkhkkkrhkhhkhkhkhkhkhhkdhkhkkkkdkkhdhdrhhdrhhrhkhkikkkkx

METHCOD OF EVALUATION: TOTAL SYSTEM ACCURACY

kkkkhkhkhkdkkhkhkhkkhkhkkhkkhkhhkhkkhkkhkhkkhkhkhkhkhhkhhkhrddh

* *

hhkkhhkkkkhkkhkkkhkkhkkhkhkhkhkhkhkhkhkhkhhkkhkhhkhhhkhrhhkhkhhkhkhhhd

VALID APPROACH

KhhkhkkKkARRKKAIAAAkAARARAR R ARk hhkAdA A ARk kkkrrhkkkhhkhkd

* *

kkkhkkhkkhkkhhkhkhhkhhkhkhkhkhhhkhkhkhhhkkkrkkkhkkkkhohhkhhhktirh

SUCCESSFUL APPROACH

hhkkkdhkhhkhhhkhhkhhhhkhkhkhhkkhhkhhkhdkhkhhhkkhkdkdhhhkhkhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428660
START TIME: 420597.499
STOP TIME: 420720.249

MINIMUM HDOP:
MAXTIMUM HDOP:
AVERAGE HDOP:

[XESNNY
[

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

www
Ut

MINIMIM NUMBER OF SVs: 4
MAXIMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkkkhkkkkkkdkkhkrhkkhkhkhkhhhhhkhhkhkhhkkhkkkkhkkrhhkhkkkhik i

METHOD OF EVALUATION: SENSOR ACCURACY

*hkkhkkhhhkhhhkkhkhkhkrkhkhkhkhhkhhkhkdkhkhkhhkhkdkhkhhhkhhhkhkhkhkkik

* *

KhkFhkIkkkdkhkhkAkR kAR AAkk kA kh kA khkhkhhhhhhhdhhhhkkhk

VALID APPROACH

khkdkkhkhkkkkkhkhhkkrhhhhhhhhhhkhkhhkrhkhkkdkkhkrhhkhhki

* *

*hkhkkhkhhkkkhkhkhkhkhkhhkhkhhkhhhkhkhkhkhkhhhkhhkkhhkhhhrkhhkhhkkh

SUCCESSFUL: APPROACH

khkkkkdkhkkkhkhkhkhkhkhhhkhdhkhkhhhkhkhkkhkhkkkhkkhkhkhhkdkdkdkhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.528
NRP Yrcs MEAN DIFFERENCE (m): -0.104
NRP Zrcs MEAN DIFFERENCE (m): -0.102

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.223
2~-SIGMA DIFFERENCE (m): 0.190
2~-SIGMA DIFFERENCE (m): 0.240

1.079
0.282
0.315

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.528
NRP Yrcs MEAN DIFFERENCE (m): -0.104

NRP Zrcs MEAN DIFFERENCE (m): -0.102
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.223
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.190
NRP Zrcs 2~SIGMA DIFFERENCE (m): 0.240
NRP Xrcs 2-RMS DIFFERENCE (m): 1.079
NRP Yrcs 2-RMS DIFFERENCE (m): 0.282
NRP Zrcs 2-RMS DIFFERENCE (m): 0.315

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 324.488
IGRP Yrcs POSITION (m): 0.263
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LGRP Xrcs POSITION (m): 324.488
LGRP Yrcs POSITION (m): 0.263
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428662
START TIME: 421020.249
STOP TIME: 421141.249

MINIMOM HDOP: 5.2
MAXTMIM HDOP: 6.0
AVERAGE HDOP: 5.6
MINIMUM VDOP: 12.3
MAXTMIM VDOP: 14.7
AVERAGE VDOP: 13.5

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AAKAKAKRAKAKAKAAAKAAAAKAA A AR Ak kkhhkhhhkhkdhhhhhhhhrhd

METHOD OF EVALUATICON: TOTAL SYSTEM ACCURACY

% v & %k g ke e Rk Kk Fe ok e e e e o e ok ke ok ke ok gk ok ok ek ok ke ok ke ke e e ke ke ke ke ok ok ok

* *

khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhhhkdrhkhkhkhkkhrhkhdkhhkhkhhkhkdd

* UNSUCCESSFUL APPROACH (MOS 3) DUE TO VIOLATICN*
* OF THE VERTICAL TUMNEL BOUNDARY *

KAk kKT AkIkAKAIARk Ak khhhkdkkhkhkhhkhkhhkhkkkkhhhhhdhrhkhhkh

KEKKAKRKAKKKAKRKRAKRKAKRARRAKRA R AR AAhhhkhhhhkhhhkkhhkhkhk

VALID APPROACH

hkhkhkkkhkhhhkhhkhkhhkhhhhhrkkhkkrkkhkhkhhkkhkhhkkhkrhkkhrk

* *

TIME HISTCRY ANALYSIS FROM 200 £t HAT -> ROLL-QUT

NRP Xrcs MEAN DIFFERENCE (m): 0.381
NRP Yrcs MEAN DIFFERENCE (m): -0.110
NRP Zrcs MEAN DIFFERENCE (m): 0.128
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.161
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.199
NRP Zrcs 2-SIQWA DIFFERENCE (m): 0.247
NRP Xrcs 2-RMS DIFFERENCE (m): 0.779
NRP Yrcs 2-RMS DIFFERENCE (m): 0.297
NRP Zrcs 2-RMS DIFFERENCE (m): 0.355

LANDING GEAR REFERENCE POINT TOUCHDONN POSITICN

IGRP Xrcs POSITICN (m): 343.499
LGRP Yrcs POSITION (m): 0.201
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APPROACH #: SU428662
START TIME: 421020.249
STOP TIME: 421141.249

MINIMUM HDOP: 5.2
MAXIMUM HDOP: 6.0
AVERAGE HDOP: 5.6
MINIMUM VDOP: 12.3
MAXTMUM VDOP: 14.7
AVERAGE VDOP: 13.5

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

ek ok ke ek ke ke e ek ke e ket sk ok e ok e ke ok ok e ke ke e e ke e ke ke ok ok ok ke ke ke ok ke ek ke ek ok

METHOD OF EVALUATICON: SENSOR ACCURACY

% e ek K e g e e e ke ke ok ke ok ok ok ok ok ok ok ok ke ke ok ok ok o e ok e ok o gk ke ke ke ke ok ok e ok ok ke ok

* *

o ek e ke vk vk ek e e ok R Ak ok ke ke ok ke ok e ok e ke ok e ok ke ok ok ke ok ke ok ke o ok o ok ke ok

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

*hkkkhhhkhkhkhhkhkhkhhdkkdhkhhdkhhhhkhhhhhhhhkhhhkidhhhhkdkrdk

*

KEKEKKKEKKKKEKKKAKKKAKAKRKRKRKRAKKRRKRRRRA KRRk Rk hkhkhkkhhkkk

VALID APPROACH

kkkkkkkkhkhkhkkhkhkkkrkkhkkkkhkkkhkkhhkhkkhkkkkhkkkhkhkkhkhkkhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.381
NRP Yrcs MEAN DIFFERENCE (m): -0.110
NRP Zrcs MEAN DIFFERENCE (m): 0.128

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.161
2-SIGMA DIFFERENCE (m): 0.199
2-SIQVA DIFFERENCE (m): 0.247

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.779
2-RMS DIFFERENCE (m): 0.297
2-RMS DIFFERENCE (m): 0.355

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITIN (m): 343.499
ILGRP Yrcs POSITICN (m): 0.201
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428664
START TIME: 421436.499
STOP TIME: 421552.499

MINIMUM HDOP:
MAXIMIM HDOP:
AVERAGE HDOP:

Wk W
0 O3

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

0 oo 3
w o \o

MINIMM NUMBER OF SVs: 4
MAXTMIM NOMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dekkdhkkhkhkrkhkkkrkkhkhhhkhkhkhkhkhhhhkhkhhkhkhdhdhrhrkkkdhd

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

dhkhkhhhkkrkkkhkhrhkhkkhhkhkhkhkhrhkhkkkhrhhhkhhhkhddhkhhkhkd

* *

Kk hkhkhkhkhkhrkAIkkk ARk Rk AAhrhkkkhhhkkhkhkkrkhkkkhhhrkrhhd

VALID APPROACH

dhkhkhkkkkhkkkkhrkkhkhkrrkhhkhhhhhhkhkhkhhhhkhkhkhkrhhkhhkdid

* *

dkkkrkkhkkhkhkhhhhkhhhkkhkhhhhrkdhhhkhhkkrkkhhkhhhhhkhhdkdk

SUCCESSFUL APPROACH

dkkhkhkhkkhkhkAhkhrkk Rk kkkrkhhkhkrkkhhhhrkkhhhrdhddhhhhdhdk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.660
NRP Yrcs MEAN DIFFERENCE (m): -0.233
NRP Zrcs MEAN DIFFERENCE (m): -0.026

NRP Xrcs 2-SIGVA DIFFERENCE (m): 0.941
NRP Yrcs 2-SIGVA DIFFERENCE (m): 0.529
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.288

NRP Xrcs 2-RMS DIFFERENCE (m): 1.622
NRP Yrcs 2-RMS DIFFERENCE (m): 0.706
NRP Zrcs 2-RMS DIFFERENCE (m): 0.293

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

LGRP Xrcs POSITIAN (m): 179.324
IGRP Yrcs POSITION (m): 0.315
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APPROACH #: SU428664
START TIME: 421436.499
STOP TIME: 421552.499

MINTMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

Wb W
@O

MINTMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[selNe N
W 0 \o

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVFRAGE NUMBER OF SVs: 4

dhkkkhkhkhkhkhhdkhkhkkhkhkhkkhkhkkhhhkhhkhhikkkhhkhhhhkhhhkhhdhid

METHOD OF EVALUATICON: SENSCOR ACCURACY

dhkhkhAKkRKAKAK AR KRAIAAkhhRhkkkkkkhrhhrkhhkhhhkhhhhkhd

* *

hRRRRK KRR ARARA R AT AR RA AR RA A RA KA A Fhkhdhdk kb hhhrhdd

* UNSUCCESSFUL APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

dhhkkkhkhkdkkdkhkhhkhrhhkhhkhhkhhkhhkkkkhkhhhkhkkrkkhhhrhd

*

khAkARKAR KA Ik hAkkhkhhkhkhhhhhkhhkhhkhhhhrhkhhhhhhhhhks

VALID APPROACH

dhkkkkhkhhdhhkkhhdkhhrhkhkkhhhhkkhkkrhhkkkhkhdhkhkAkrhihsd

* %*

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE {(m): 0.660
NRP Yrcs MEAN DIFFERENCE (m): -0.233
NRP Zrcs MEAN DIFFERENCE (m): ~0.026

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.941
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.529
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.288

NRP Xrcs 2-RMS DIFFERENCE (m): 1.622
NRP Yrcs 2-RMS DIFFERENCE (m): 0.706
NRP Zrcs 2-RMS DIFFERENCE (m): 0.293

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

LGRP Xrcs POSITICN (m): 179.324
LGRP Yrcs POSITION (m): 0.315
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5

SU428664
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APPROACH #: SU428702
START TIME: 494928.499
STOP TIME: 495024.499

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

N NN
ww W

MINIMUM VDOP:
MAXTMIM VDOP:
AVERAGE VDOP:

>
[eNeNe)

MINIM®M NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KkkhkkkhhkhkhkhrhkhhkkRAARERARA AR KA R A rdhhhkkhrhhhkhhid

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

dkhkhhkkdkkhkhkhhkhhkkhhrkhkhkkhkrkkhkhkhkhkhkhkhhhkdrhhhhhihdrx

* *

khkkhkhhkhhkhkkkhkkhkhkhhkkhhkkkhhkhkkkhkhkhkrkkhkhhkkhhhhhhhokhrkk

VALID APPROACH

khhkhkhkhkhkkkrkkhkhkhkkhkhhkdhkkhkkdkhhkhkhkhkhkrkhkdhhkdrAXXAXARTTRN

* *

Khkkhkrkrkhkhhkhkkhhhkrrhkhkrdkhhhkhkkhkkkkhrrhhhkhkhhk

SUCCESSFUL: APPROACH

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.371
NRP Yrcs MEAN DIFFERENCE (m): -0.111
NRP Zrcs MEAN DIFFERENCE (m): 0.100

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.141
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.229
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.255

NRP Xrcs 2-RMS DIFFERENCE (m): 0.755
NRP Yrcs 2-RMS DIFFERENCE (m): 0.319
NRP Zrcs 2-RMS DIFFERENCE (m): 0.324

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICON

IGRP Xrcs POSITICN (m): 63.126
IGRP Yrcs POSITIN (m): -2.705
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APPROACH #: SU428702
START TIME: 494928.499
STOP TIME: 495024.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN
w W Ww

MINTMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

Lo
[N eNel

MINIMM NUMBER OF SVs: 4
MAXIMM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Kdkkkhhkhhhkkkhkkkhkkhdkhkhhhhhkhhhhhkkrhkhkhhhkkhhhrdhhid

METHOD OF EVALUATICN: SENSCR ACCURACY

kAR ARAAAARAR A ATRkhAhk kT kkohkhhhkrkkhkhhkhhkhdrhhkhrk

* *

FThkkrk Ak A kR krhkAR Ik hkhkAkhhhhdrrkkhdhkhhhkhhhkdhkhhhk

* UNSUCCESSFUL APFROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER REQUIREMENTS

Kekddkhhkhhkhkhkhhkkrkkhdhhhhhhhhkhkhkhkhhhhkkhhokhhkhkhkhkhs

*

hkkkhkrhkkkkhhkhkhkkhkrkhhkhAkhhkhdhkhhrhrkkhkhhdrhhkhhhkhdhk

VALID APPROACH

Khkkkhkhkhkkkhkhkhhkrkkhhrhhhkrhhhhhhhdhkrkrhhkhhhhkhhkhikr

* *

TIME HISTORY ANALYSIS FR(M 200 ft HAT -> ROLL-CUT

NRP Xrcs MEAN DIFFERENCE (m): 0.371
NRP Yrcs MEAN DIFFERENCE (m): -0.111
NRP Zrcs MEAN DIFFERENCE (m): 0.100

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.141
2-SIGMA DIFFERENCE (m): 0.229
2-SIQVA DIFFERENCE (m): 0.255

NRP Xrcs
NRP Yrcs
NRP Zxcs

2-RMS DIFFERENCE (m): 0.755
2-RMS DIFFERENCE (m): 0.319
2-RMS DIFFERENCE (m): 0.324

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

IGRP Xrcs POSITICN (m): 63.126
LGRP Yrcs POSITION (m): -2.705
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5

SU428702:
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APPROACH #: SU428704
START TIME: 495379.999
STOP TIME: 495476.499

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

[ S N1 ]
www

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

www
~3 1

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhkkhkhkhkhkhhkkkkkrkhkdhhhkhhkhkhhhrrhhhhhrhkkhhhkrhkhhkdhkdkd

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

Khkhhhhkhkrkhkdkkhkhrhkkhkhkkhkhkdhkhhhhkkkhhhrhkhkhhkddrhhhhkk

* *

Kkhkkkkkkhhkkhhhkhkhkkhhkhhdhrhkhkkhhkrhkhhhkkrkhkhhkktt

VALID APFROACH

khkkhhhkhkhkkkhhkhhhhhhhkhkhdkhhhhhhhhkrhrrhkhkhdhhhrhkkdkidd

* *

Kk A kErARRRKKIIRR AR A RAR Ak khdhhkkAkrdrrhhkdhhhhhhhdd

SUCCESSFUL APPROACH

dhhkhkhhkAARAREkA kA Ak hhkhkkhkhhhrbhkkhkkrrrkhdhkkhhkhhkidkd

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-GUT

APPROACH #: SU428704
START TIME: 495379.999
STOP TIME: 495476.499

MINIMUIM HDOP:
MAXTMIM HDOP:
AVERAGE HDOP:

N NN
ww w

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

W W W
~ N1

MINTMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hhkhkhkhkhhhkkkkhhhkhhkhkhkhhhrhhhhrdhkbhhkhhhhhhhhhhrkkikh

METHCD OF EVALUATICON: SENSOR ACCURACY

ddkdkkkhkkhhkhkhkhkdkkhkkkhkhkkhkkkkkkhhkhhkhhhhhhhhhdhhhhhhhkhkik

* *

kdehkkkhkddkhkhkhkkdkkkhhkhhhhkhkhkhkkhkkhkkhhkhhhkhhhhhddhkkhik

VALID APPROACH

dkkhhkkkkkhhhkhkhkkkhkkhkkhkhhhkhkhkhkhkhkhkkhhhkhhhhhhkhhhkhrhhkhkhk

% *

AhkkhkAkhkAkhhkhrAhkhkkkkrkkrhhkhkhkhhkkhkhkkkrkhhhrhhkhrihd

SUCCESSFUL: APPROACH

khkhkhhkhkkhkkhhhrhkhkhkhkhhhhhhhhkhhhhhkhhhkhhhhhkkhdhhhh

* *

TIME HISTCRY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.402
MEAN DIFFERENCE (m): -0.116
MEAN DIFFERENCE (m): 0.075

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGVA DIFFERENCE (m): 0.120
2-SIGMA DIFFERENCE (m): 0.152
2-SIQMA DIFFERENCE (m): 0.266

0.812
0.278
0.305

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.402
NRP Yrcs MEAN DIFFERENCE (m): -0.116
NRP Zrcs MEAN DIFFERENCE (m): 0.075

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.120
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.152
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.266

NRP Xrcs 2-RMS DIFFERENCE (m): 0.812
NRP Yrcs 2-RMS DIFFERENCE (m): 0.278
NRP Zrcs 2-RMS DIFFERENCE (m): 0.305

LANDING GEAR REFERENCE POINT TOUCHDOANN POSITICN

IGRP Xrcs POSITION (m): 130.363
IGRP Yrcs POSITICN (m): 0.831
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IGRP Xrcs POSITICN (m): 130.363
IGRP Yrcs POSITION (m): 0.831



NRP POSITION vs 95% TUNNEL
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PATH FOLLOWING ERROR
SU428704 ’ ’

N
o

-
o

|
-
o

Lateral PFE Filter Output (m)
o

_20 L L 2
-6000 -4000 -2000 0

N
o

Y
o

N
o

Vertical PFE Filter Output (m)
o

20 . N ;
-6000 -4000 -2000 0
NRP Xrcs Position (m)

415

Lateral CMN Filter Output (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5

SU428704
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APPROACH #: SU428706
START TIME: 495787.749
STOP TIME: 495883.999

MINIMIM HDOP: 2.2
MAXTMUM HDOP: 2.2
AVERAGE HDOP: 2.2
MINIMUM VDOP: 3.5
MAXTMUM VDOP: 3.5
AVERAGE VDOP: 3.5

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

dkdkkkkhkkkhhhkhkkkkhkdhkhkkkhhhkrhhhkhrhkhhkkhrokhkdhkx

kkkhkhhkhkhkhkhhkkhkkhkkhkhhkhkkhhkhkdhhkkhrkkhhhkdhrkhkid

* *

Kkhhkhkhkhkhrhkkkkhhkrhkrrkrkkhkhrhhhhhkhhkkkhrkkrkhhhdrhhxkh

VALID APPROACH

FdkkhdkkkhkhhhkdkkkhkA kR kkkhrhkhhkhkkkhkhrhkrhhhhrkhd

* *

SUCCESSFUL APPROACH

hhkhhkhkhkhkhkkhkhkhhrbhkkkrkkkhkhrkdhhhrkkkhkkhkhbrhkkhkkdd

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428706
START TIME: 495787.749
STOP TIME: 495883.999

MINIMUM HDOP':
MAXTMUM HDOP:
AVERAGE HDOP:

NN
[ 3 N

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

ww w
unur o

MINIMIM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkhkRATrIAA AR AR A IRk hhhkrhkhkhhhrrkhkkhdhhkhhhhhhhdhk

METHOD OF EVALUATICN: SENSCR ACCURACY

dhkhhkhhkhkhrrrhkAkhkhhhhhhkkhkkhrhhkhkrkkAkkkhrhhkhkhhhhikh

* *

dhhkh Ak EAAAAIAARKRAAT AR AA AR IR RkAkhhhrdhkhhhkhhhrhdrd

VALID APFROACH

hhkkkhkkhhkhhkkkhkkhkhkhkdkhhhkhkhkhhkhhhhrhhhhdhhkdrkhhikhk

* *

hhkhhkhkkkkhkhhhkkkrdkhrhkhkhkkArhhxdkkhhkkhrhkhhkhkhhhrhhhhdk

SUCCESSFUL  APPROACH

khhkkkhkkkkrArrhhhkhrhkhhhhkhhkhkkhkhhkhhhbhkrrhrkhhhhdrd

* *

TIME HISTORY ANALYSIS FROM 200 £t HAT -> ROLL~-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.457
NRP Yrcs MEAN DIFFERENCE (m): -0.155
NRP Zrcs MEAN DIFFERENCE (m): 0.089

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.123
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.242
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.230

NRP Xrcs 2-RMS DIFFERENCE (m): 0.921
NRP Yrcs 2-RMS DIFFERENCE (m): 0.394
NRP Zrcs 2-RMS DIFFERENCE (m): 0.291

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITIGN

NRP Xrcs MEAN DIFFERENCE (m): 0.457
NRP Yrcs MEAN DIFFERENCE (m): -0.155
NRP Zrcs MEAN DIFFERENCE (m): 0.089

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.123
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.242
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.230

NRP Xrcs 2-RMS DIFFERENCE (m): 0.921
NRP Yrcs 2-RMS DIFFERENCE (m): 0.394
NRP Zrcs 2-RMS DIFFERENCE (m): 0.291

LANDING GEAR REFERENCE POINT TCUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 128.751
LGRP Yrcs POSITIN (m): 1.374
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LGRP Xrcs POSITICN (m): 128.751
IGRP Yrcs POSITION (m): 1.374
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PATH FOLLOWING ERROR

SU428706
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NRP Zrcs Diff (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428708
START TIME: 496206.999
STOP TIME: 496303.749

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

N NN
www

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

[
Wk W

MINIMM NMUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*************************************************

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

*************************************************

* *

*************************************************

* VALID APPROACH *
deded ke ek kA ok ek ok ok KRk ek ko ok Rk Rk Rk ek kR Rk Kk
dededeFe ek ek ok Rk kAR Tk KRk kR kR R R kAR KRR R AR KR KA Kk
* SUCCESSFUL APPROACH *
[P aranp g B iidabaiab b A A

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-CUT

APPROACH #: SU428708
START TIME: 496206.999
STOP TIME: 496303.749

MINTMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

[ S V3 8
www

MINIMIM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

TS
R )

MINIMIM MIMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

*************************************************

METHOD OF EVALUATION: SENSOR ACCURACY

*************************************************

* *

*hkkkhkhkkkkhkhkkkhkhkhkhkhkhkhkhkkhhhkhh® dhkkkhkkhkrkhkk

VALID APPROACH

*************************************************

* *

*************************************************

SUCCESSFUL, APPROACH

*************************************************

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.523
MEAN DIFFERENCE (m): -0.123
MEAN DIFFERENCE (m): 0.118

NRP Xrcs
NRP Yrcs
NRP Zrcs

2~-SIGMA DIFFERENCE (m): 0.095
2~SIQRA DIFFERENCE (m): 0.192
2-SIGMA DIFFERENCE (m): 0.246

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.050
2-RMS DIFFERENCE (m): 0.312
2-RMS DIFFERENCE (m): 0.341

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.523
NRP Yrcs MEAN DIFFERENCE (m): -0.123
NRP Zrcs MEAN DIFFERENCE (m): 0.118
NRP Xrcs 2-SIGVA DIFFERENCE (m): 0.095
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.192
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.246
NRP Xrcs 2-RMS DIFFERENCE (m): 1.050
NRP Yrcs 2-RMS DIFFERENCE (m): 0.312
NRP Zrcs 2-RMS DIFFERENCE (m): 0.341

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICON

IGRP Xrcs POSITION (m): 136.857
LGRP Yres POSITION (m): -1.208
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IGRP Xrcs POSITION (m): 136.857
IGRP Yrcs POSITIN (m): -1.208
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CONTROL MOTION NOISE

PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROARCH #: SU428710
START TIME: 496631.249
STOP TIME: 496729.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN
[ =

MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

[
a o n

MINIMUM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dhhkhkhKARKRR Kk hkAhk T A A A kA kkhhkkhhkhkkkhddrhrdhhhhhdhhdhihk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

KKK KRKARE IR R Ik I hhhkhhkhhkhhkhkkkkkhhkhhkhrhhhhhihk

* *

kA IAAKRKKRR A KKk hdhdhdhkkhhkhhhkrhkhkhhhhrhkkrhkdrhhhhhhhkr

VALID APPROACH

hhkkkkhkhhkhhkkhkhkhhkhkhhkkhkkhkhhdkhkrkhrhhhkdhkhhhkhhhhhhhkr

* *

ThIhKhk kA hkdkhkdkhkhkhhkhhkhhkdhkdhkhhdbkhkhkhhkhhhrhhkhhhkhhhhk

SUCCESSFUL: APPROACH

FhARAKRKAKRAKRKR KK ARAARARAR A KRR AR Ak Ak rhkkhhdhhdkhhkhhrikh

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428710
START TIME: 496631.249
STOP TIME: 496729.249

MINTMM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

SIS I ]
[

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[~
[o) 3o W 87]

MINIMIM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkhkkkhkhkhhkhkhkhhkhkkhkkhkkhhkkhhkhhkhkhhkhkhkhhhhhhkhkhhkhhkhkhhkhkk

METHCOD OF EVALUATION: SENSOR ACCURACY

kkkhkhkhkkhkkkhkhkkhkkhhkkhkkkkkkhkhhkhkhkhkhkhkhkkhkdkhkhhkhhhkhkhhkk

* *

Khkkkkhkhkkhkkhkkkkhkhkkhkhkhhhhkhkhhkhhhhkhhhkhhrkrbhkhkrkhkhhrk

VALID APPROACH

ddekhkdkhhhkhkkhkhkhkkhkhkhkhkhhhhkhhkhhkddrhkhhhkhhhkhk ik dkdk ki ki

* *

hkkkdkhkkhhkkhkhhkhkhhkhkAkAAARARAAAAAARAAR AR A AR Ak kkdkkkk

SUCCESSFUL APPROACH

hhkhkhhkhk Kk hkARKAKKRKRKARAA KA hkhhhhhkhhkhkkhkhhkhhkhkhhkrkhhkhkhk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.537
NRP Yrcs MEAN DIFFERENCE (m): -0.172
NRP Zrcs MEAN DIFFERENCE (m): 0.154

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.124
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.266
NRP Zrcs 2-SIGVYA DIFFERENCE (m): 0.223

NRP Xrcs 2-RMS DIFFERENCE (m): 1.082
NRP Yrcs 2-RMS DIFFERENCE (m): 0.436
NRP Zrcs 2-RMS DIFFERENCE (m): 0.380

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.537
NRP Yrcs MEAN DIFFERENCE (m): -0.172
NRP Zrcs MEAN DIFFERENCE (m): 0.154

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.124
2-SIGMA DIFFERENCE (m): 0.266
2-SIGA DIFFERENCE (m): 0.223

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m):
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

1.082
0.436
0.380

LANDING GEAR REFERENCE POINT' TOUCHDONN POSITICN

LGRP Xrcs POSITICN (m): 153.786
LGRP Yrcs POSITION (m): 0.973
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LGRP Xrcs POSITION (m): 153.786
IGRP Yrcs POSITICN (m): 0.973
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APPRORCH #: SU428712
START TIME: 497043.499
STOP 7TIME: 497140.749

MINIMUM HDOP: 2.5
MAXIMIM HDOP: 2.5
AVERAGE HDOP: 2.5
MINIMUM VDOP: 4.8
MAXIMUM VDOP: 4.9
AVERAGE VDOP: 4.9

MINIMUM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

FhIAkIIIAKAA AR AR kA hhkkhkdhdhhkhkhhhhkrrkhhhohkkkkikk

METHOD OF EVALUATICN: TOTAL SYSTEM ACCURACY

dhkhhkdkhkrkkkhkhhkhkkhhkhhkhhhkhkhkrkhhkkdrhkhhrhhhhhkrhsk

+* *

KhkhkhkhhkhkAkrhRkRAk*kRkhkhrkRkkhkhhkhhkkkkhhhdhkkhhkhhhkhkhid

VALID APPRCACH

hhkkhkkkhkhkkhkhkhkhkkhkhkhkhhkhhkhhhkhhkhkkkkkhhkhkkhhhhhhkhkks

* *

hhkdhkhkREARKA AR IA Rk I khkkkhkkkkkhhhhkkrrdhhdbkdhkdhhkdhk

SUCCESSFUL APPROACH

dhkkkkkhkkhhkhhkhhkhhkhkhhkhhhhdhkhkrhhhkhkkkdhhkrhkhhkhhkhhhx

* *

TIME HISTORY ANALYSTS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428712
START TIME: 497043.499
STOP TIME: 497140.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

8NN
(G088, ¥)]

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[ S
[YeJNe oo}

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Hhkkkhkkhkkhkhhhkhkhhhkhhhkhkhhkhkhdkdhkkkhhhhhkhhkrhkhhhkikdhkkdk

METHOD OF EVALUATION: SENSOR ACCURACY

kkkhkkhhkdhkhkhhkhkkkkhkhhkkAkhkrhkhhhkhhhhhhbhhhkdrkhhkhkhkk

* *

hhkkkhkhhkhkhkhkkhkhkhkhkkkkkhkkhhhhkhkhkhkhhkhkkdhkkhkkhkkhkhhkhkdk

VALID APPROACH

kkkhkhhkkAkkAkAxkkkrhhhhhkhkkhkrkhkhhkkhkhhhkhkhdhkhkhhhkhhhkhk

* *

KAKIAAKRAKKR KA I KA hAKIAKIRR KRR R AR ARk dTAhhhhkkhrkhhkk

SUCCESSFUL: APPROACH

kkkkkhkhkhkhhkhkkkkhhhkkhhhkhkhkhhkhkhkhhhkhkkkhkkkkkkkkkkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.460
NRP Yrcs MEAN DIFFERENCE (m): -0.197
NRP Zrcs MEAN DIFFERENCE (m): 0.111

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGA DIFFERENCE (m): 0.164
2-SIGMA DIFFERENCE (m): 0.302
2-SIGMA DIFFEREXNCE (m): 0.230

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 0.934
2-RMS DIFFERENCE (m): 0.497
2-RMS DIFFERENCE (m): 0.319

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.460
NRP Yrcs MEAN DIFFERENCE (m): -0.197
NRP Zrcs MEAN DIFFERENCE (m): 0.111

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m):

0.164
0.302
0.230

NRP Xrcs 2-RMS DIFFERENCE (m): 0.934
NRP Yrcs 2-RMS DIFFERENCE (m): 0.497
NRP Zrcs 2-RMS DIFFERENCE (m): 0.319

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 182.509
LGRP Yrcs POSITION (m): 0.663
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IGRP Xrcs POSITION (m): 182.509
LGRP Yrcs POSITION (m): 0.663
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428714
START TIME: 497492.749
STOP TIME: 497593.499

MINIMOM HDOP: 2.7
MAXTMUM HDOP: 2.8
AVERAGE HDOP: 2.7
MINIMUM VDOP: 5.3
MAXIMUM VDOP: 5.5
AVERAGE VDOP: 5.4

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkhkhkkkkhkhkhkhhhhkrkkkk kA rhkhkhkhkhhxkhhhrkhhhkdhhkhdhdtt

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

kkkkkhkhkhhkhhhkkkhkhkkkkhkkrkkrhkkkhrhkhhkdhkhbhohhhhhrhkx

* *

B T T R S S et a2 LTS s TR kbt

VALID APPROACH

Khkkhkkhkhkhkhkhkhkhkkkrkrkkkkhkrkkkdhhkhhhkhkhhdhhhhrhhhrhhihk

* *

B 2 L LTSRSt RS T T T TR SRR S S R bbb b

SUCCESSFUL APFROACH

KAkkkhkkhhkhkhhkkkkhhkhhhkkhkrkkrkrrhkrhhkhhdkrhhhkhkhrhhhrk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428714
START TIME: 497492.749
STOP TIME: 497593.499

MINIMUM HDOP:
MAXIMUM HDOP:
AVERAGE HDOP:

[ O3 S ]
~J 00~

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[S,0K%; I ¥)]
> W

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

kkkhkhkhkhkrhkhkhkhkrAAkARFAkhkhkhhkhkhkhhrrrkhkrhkhhhkhhkkkdhdhhhdr

METHOD OF EVALUATICN: SENSOR ACCURACY

kkdkhkhkkRAkKkAAkkkkhkhkkkhhhdhkhkhkhkkhkhkkhkhkhkhkhhhhhrdhhhddrx

* *

dhkhkhkhhkRRAKKAIAAKRKARhhhkAhRrRxhhhdhkdhkhhhkhrkdkikik

VALID APPFRCACH

hhkkhkhkkkkRkhkkkhkhkhhhrhkhkhkrhkhkdhhhhhhkhhkhhhhhhkhhhhhhkkhkk

* *

Tk khkhkhkhkkhkkrkhhhhhkhkkhkhhhhhkhkhhkhrkhkrhkhhhhkhhkhhhhkhhhk

SUCCESSFUL APPROACH

Ak Ak hkEAIAAAAAKKRAKAKRAR KA I K Ak hkhhhkhkkxkhhhhhhkhkrkrkhkkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.666
NRP Yrcs MEAN DIFFERENCE (m): -0.131
NRP Zrcs MEAN DIFFERENCE (m): 0.118

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.363
2-SIGMA DIFFERENCE (m): 0.201
2-SIGMA DIFFERENCE (m): 0.245

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.380
2-RMS DIFFERENCE (m): 0.331
2-RMS DIFFERENCE (m): 0.340

LANDING GEAR REFERENCE POINT TOUCHDOAN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.666
NRP Yrcs MEAN DIFFERENCE (m): -0.131
NRP Zrcs MEAN DIFFERENCE (m): 0.118

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m):

0.363
0.201
0.245

NRP Xrcs 2-RMS DIFFERENCE (m): 1.380
NRP Yrcs 2-RMS DIFFERENCE (m): 0.331
NRP Zrcs 2-RMS DIFFERENCE (m): 0.340

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITION (m): 117.852
LGRP Yrcs POSITION (m): -0.045

433

LGRP Xrcs POSITION (m): 117.852
IGRP Yrcs POSITION (m): -0.045
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428720
START TIME: 499610.499
STOP TIME: 499709.499

MINIMUM HDOP:
MAXIMUOM HDOP:
AVERAGE HDOP:

NN N
~ -1

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

ur i n
W ww

MINIMM MUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Kkkhddkkhkkrkhhkhrkhkd kA khhrAhkhhhhkhkkhkrhkhkdhhhhkhhkdkk

METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY

Khkhkhkhhkhhhkhkhkhkhkhhkhkhhkhkhkhkkhkkhhkhkkkhkhkhkdhkkhhhhhkhkhhkhhit

* *

Fkhkkkkkhkhkhkhkhhkkhkkrrkkhhkhrhkkhrhkkkhhrhkddhkhhhhhhkikkkhk

VALID APPROACH

KdekhkhkkkhkhkhkhkkrhkRRAIARIAKIRA A AR KA R I IR A Ik hhhkkhhhdk

* *

hkhkhkkkhkhkhkhkhkhhkhkrkrkrhhkrhhkhhrhkkhrhhhhkdhhhhhhkkr

SUCCESSFUL APPROACH

Fhkkhkhkhkhhkhkhkkkkhkhkhkhkkhhkdhkhhkhhkkkkhhkhkkhrhkhrdhkhhhkhit

* *

TIME HISTORY ANALYSIS FROM 200 £t HAT -> ROLL-OUT

APPROACH #: SU428720
START TIME: 499610.499
STOP TIME: 499709.499

MINTMUM HDOP:
MAXIMIM HDOP:
AVERAGE HDOP:

NN
~N N1

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[, 1IN0 IR
www

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

KhkkkkhkkAARARAKR kA Ak hhkhkkhkrhAkAA Ak kAR R AR A hhhhokdkx

METHOD OF EVALUATION: SENSOR ACCURACY

hhkhkhkhhkhkrrkAkhkkkARRkAA kT hkkkAkAh AR Ak kAR Ak hhkhhkhhkdhhthk

* *

dhkkhkhkhkhkhkhkkrkkhhkhkhhkhhkhhkAkhkkrhkhhhkhrhhkhhhkrdkrhhhhkhhkk

VALID APPROACH

KhkhkhhkkhkkkhhkkRhkdrhkAkkkrkkhkhhhkhkkkhkkhkhkhhhhhkhhkdhkhkik

* *

dhkkhkhkkhkhhrkkhkhhkhkhkkkhkhhhkkhkkkrkhkkkhkhhkhhkhkhkhkkhhhkhk

SUCCESSFUL: APPROACH

dhkkhkhkhkkrkhkhkhkhkhkkhkhkhohkkhkbhkhhhhkhhkhkhhhkhkkhhkhhhhkhkhkrhks

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.660
NRP Yrcs MEAN DIFFERENCE (m): -0.239
NRP Zrcs MEAN DIFFERENCE (m): 0.169

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SI@MA DIFFERENCE (m): 0.245
2-SIGMA DIFFERENCE (m): 0.353
2-SIGMA DIFFERENCE (m): 0.287

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m): 1.342
2-RMS DIFFERENCE (m): 0.595
2-RMS DIFFERENCE (m): 0.443

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

NRP Xrcs MEAN DIFFERENCE (m): 0.660
NRP Yrcs MEAN DIFFERENCE (m): ~0.239
NRP Zrcs MEAN DIFFERENCE (m): 0.169

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

0.245
0.353
0.287

NRP Xrcs 2-RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m):

1.342
0.595
0.443

LANDING GFAR REFERENCE POINT TCOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 154.243
IGRP Yrcs POSITION (m): 0.252
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LGRP Xrcs POSITION (m): 154.243
LGRP Yrcs POSITION (m): 0.252
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428722
START TIME: 500032.999
STOP TIME: 500131.749

MINIMUM HDOP:
MAXTMIM HDOP:
AVERAGE HDOP:

(N3 S .8
o© 00 o

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(6,08 8]
b

MINIMM NUMBER OF SVs: 4
MAXIMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

Khkkhkhkhhkrkkhkhkhkhkhkhkhkhkhhhhhhkhkhkhkkkkkrhkhhhhkhkhkikkkkhk

METHOD OF EVALUATICON: TOTAL SYSTEM ACCURACY

AAkKAIKAAAkKRAKRAA ARk Ahhhhhdhkhkhkkhkhkhhkhkhhhhhhhhhrhkhkhk

* *

kdhkhhkkhkhkdkhkhkhkhhkhhkhkhkhhkkkhkhkkkkkkhkhkhkhkhkkkkhhkkkhkkk

VALID APPRCACH

khkhhkhkhkhhkrhkhhkhkhkhkkhkhkhkhhkhhhhkhhhkhhhhkhkkkhkhhhkhhhhhd

* *

khkkhkkkhkhkhkkkkkhkkhkkhkkhkhkhkhhhhkhdhdkhkhhhkkhkhkhkdhhhhhhhk

SUCCESSFUL APPROACH

khkhkkhkhkhkhkkhkhkhkhhhkhhhbhkhhhkhkdhkhkhhkhhhhdhhhhhkhkihkrrkhk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-CUT

APPROACH #: SU428722
START TIME: 500032.999
STOP TIME: 500131.749

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN D
@ o 00

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(SN0, 1N¥,1
[N

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

hkkkhkXhkkkkkhkkkkkkhhdhhhhkhkhkhkkhkhkkkrkhhhkhhhhhkhkhhdhkkk

METHOD OF EVALUATICN: SENSOR ACCURACY

hhkhkkkAhkkkKhkkkkhkhkhkhkhkhkhhkhhhhkhkhhkhhkhkhkkhkhkkkkkhhkkhhkhk

* *

KhkAKRKKKRKKKkhhhhhkhkhkhkhhkhhhkdkhhkkhkkhhrhhhkhkkhhrhkhhkkkkk

VALID APFRCACH

kkkkkhkhdhhkhkhkhhkkhkrhkkkhkkkkhkkkhkhhkkkhkkkhkkhdhkkhhkhhhkik

* *

kkhkhkhhhhkhhkhkhhkrkkhkkkhkhkkhkhkkhkhkhhkhkkhkkkdkdkkkhkhkhk

SUCCESSFUL APPROACH

khkkAkRkhkkkRkkhhkkhkkhhkhkhhkhdhkhkhkhkhkhhhhhkhkhhkhkhkrkhhkrkhkhhkhkkkr®

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.575
NRP Yrcs MEAN DIFFERENCE (m): -0.269
NRP Zrcs MEAN DIFFERENCE (m): 0.052

0.197
0.366
0.280

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m):

1.167
0.651
0.299

NRP Xrcs 2-RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m):

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs
NRP Yrcs
NRP Zrcs

MEAN DIFFERENCE (m): 0.575
MEAN DIFFERENCE (m): -0.269
MEAN DIFFERENCE (m): 0.052

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SI®A DIFFERENCE (m): 0.197
2-SIGYA DIFFERENCE (m): 0.366
2-SIGVA DIFFERENCE (m): 0.280

1.167
0.651
0.299

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICIN

ILGRP Xrcs POSITION (m): 140.551
IGRP Yrcs POSITION (m): -1.153
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LGRP Xrcs POSITION (m): 140.551
LGRP Yrcs POSITION (m): ~1.153
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NRP TOTAL SYSTEM POSITION DIFF
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PATH FOLLOWING ERROR
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Latefal CMN Filter Output (m)
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428724
START TIME: 500462.999
STOP TIME: 500563.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

N DN
W WO

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

[S,INE 0, |
v

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

dkkhkhkkkkhhkhkhhhhkAkkhhkhhhkdkhkhkhhhkhkdkrhkhhhhhkhhrbhirk

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

hhkkkhkkkRkhkkhkhkhhkhkhkhhkhhhkhkhkhkhkhhkrkkkhhdkkhhhhhhkkrd

* *

kdkkhkhkhkhhkhkhkrkrhkkkkkhhkkhkkhkhhhhhhhkhhhkkhhkhhhkkhhid

VALID APPROACH

dhkkhkhkhkhAkkkhrArR Ak khkkkhkkhhhhhhhkhhhkkhkkhhhhkkhhhihk

* *

Ahkk KKK hAhkKAIARKARRRKRRAAKR KRR R hhh Ak hhdhhhkkhkhddkhkhk

SUCCESSFUL: APPROACH

*hIhkIKKARKAKAIAAA kIR hkhkhhkhkhhkhkhkrhkkdrkkhkhhkhhhhhkhik

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428724
START TIME: 500462.999
SIOP TIME: 500563.249

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE HDOP:

NN
(Yoo Jte]

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

(S0, )]
uu

MINIMUM NUMBER OF SVs: 4
MAXIMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

AAAIAKKKRKRRAK AR KKK KAA KA TR AR R AR AR KKK KA hhhhhkhhhkhk

METHOD OF EVALUATION: SENSOR ACCURACY

hhkkkhhkhrkkhkhkrkhhkhkhkhkrkhkhhkkkkrkhhhkhhhkhkhkhkhhkrkhhkhkhhkhk

* *

kA hkAkhkkkhhkkkhhkhhkhdhkkkhkhkhkhhhhhkkhkhhkhhkhkhhhhhhkhkikhkk

VALID APPROACH

kkkkkdhdkhhkkkkhkhkhkhkkrhkhkhhkhkhkhhhkhkhhhhkhhhkhkhkdhkhhhhhdkikkk

* *

dkkkkdkhkhkhkhkkkkhhhkbkhkhkhkhkhkhkhkhkhkkhkkhkhhkhhhkhhkhkhhhhkhkrx

SUCCESSFUL APFROACH

hhkhkkhkkhkhkhkkhkhkhkhhkhkhkkhhhhhkhhkhrrhkhkkhkdhkkkkkkkhkkhkhkkrk

* *

TIME HISTORY ANALYSIS FRCGM 200 ft HAT -> ROLL-OQUT

NRP Xrcs MEAN DIFFERENCE (m): 0.709
NRP Yrcs MEAN DIFFERENCE (m): -0.167
NRP Zrcs MEAN DIFFERENCE (m): 0.118

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.369
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.256
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.260

NRP Xrcs 2-RMS DIFFERENCE (m): 1.466
NRP Yrcs 2-RMS DIFFERENCE (m): 0.421
NRP Zrcs 2-RMS DIFFERENCE (m): 0.351

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

NRP Xrcs MEAN DIFFERENCE (m): 0.709
NRP Yrcs MEAN DIFFERENCE (m): -0.167
NRP Zrcs MEAN DIFFERENCE (m): 0.118
NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.369
NRP Yrcs 2-SIQYA DIFFERENCE (m): 0.256
NRP Zrcs 2-SIGVA DIFFERENCE (m): 0.260
NRP Xrcs 2-RMS DIFFERENCE (m): 1.466
NRP Yrcs 2-RMS DIFFERENCE (m): 0.421
NRP Zrcs 2-RMS DIFFERENCE (m): 0.351

IANDING GEAR REFERENCE POINT TOUCHDOWN POSITICN

LGRP Xrcs POSITION (m): 153.991
LGRP Yrcs POSITION (m): -1.268

445

LGRP Xrcs POSITION (m): 153.991
LGRP Yrcs POSITION (m): -1.268
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPROACH #: SU428730
START TIME: 501793.749
STOP TIME: 501896.999

MINIMUM HDOP:
MAXTMUM HDOP:
AVERAGE, HDOP:

W W Ww
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MINIMUM VDOP:
MAXIMUM VDOP:
AVERAGE VDOP:

OV Oy
[o RN AN

MINIMIM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

khkkhkkhkhkhkhhkhkkkhkkhhhkhhkhhkhkhkhrkhhkkhkhkhkkhhkkkkkhkhkrkhhkkkx

METHOD OF EVALUATION: TOTAL SYSTEM ACCURACY

hkhkhkhkhkhkhhkkkhkhkhkhkhhhkAkkhkhkrhkhkhrhkkhhkrhhhhhkhhhkhhhkh

* *

kdkkhkhkkhkkkhkhhkhkhhkhhhkhkhkhhhkhkhkdhhhkhhhhhdhhkhkhhhkhdhhdk

VALID APPROACH

khkhkhkhkkdhkhhkhhkhkhkkkhhkhkhkkhhhhkhhhhkkhhkhkkhkhdhdkhhkhhhkk

* *

dhkhkhkkdhkkkkhkhkhhkhkrkhhkkkhhkhkhhhkhkkrhhhhkkhhkokhhhkhhk

SUCCESSFUL APPROACH

dhdkkkdkhhkrkkhkkhhhkhkhhkhkhhkhhkhkhkhhhhhhhhhhkhhhkdhhkhhhkk

* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.589
NRP Yrcs MEAN DIFFERENCE (m): -0.164
NRP Zrcs MEAN DIFFERENCE (m): 0.089

NRP Xrcs 2-SIGMA DIFFERENCE (m): 0.242
NRP Yrcs 2-SIGMA DIFFERENCE (m): 0.378
NRP Zrcs 2-SIGMA DIFFERENCE (m): 0.275

NRP Xrcs 2-RMS DIFFERENCE (m):
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m) :

1.202
0.501
0.328

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 128.892
LGRP Yrcs POSITION (m): -0.268
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APPROACH #: SU428730
START TIME: 501793.749
STOP TIME: 501896.999

MINIMUM HDOP:
MAXIMIM HDOP:
AVERAGE HDOP:

W W w
oo\

MINIMUM VDOP:
MAXTMUM VDOP:
AVERAGE VDOP:

A O O
[selRNoREN |

MINIMIM NUMBER CF SVs: 4
MAXIMIM NUMBER CF SVs: 4
AVERAGE NUMBER OF SVs: 4

FARKKIA K I AT I ARAARAAR KA A A A A AR AR A I A AR R A AR A ARk A KK hKh

METHOD OF EVALUATION: SENSOR ACCURACY
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* *

hhkkdkhkhkhkhhhkhhhkhhhkhkkhkkkhkhhkkhhkhhhhhhkhhrhhhkkhkhhhkkk

* UNSUCCESSFUL, APPROACH (MOS 1) DUE TO LESS THAN*
* 95 PERCENT OF ALL OF THE DATA POINTS WITHIN *
* THE VERTICAL FILTER

FhkhkhkhkkkkkkkhkRkkkhkkhkkkrkhkhkdkhhkhhhkhkhkhkhkhkrAkkkrrhhhkxhhh

*

Fhkhkkkkhkkkkkhhkhkhkhkkhhkhhkhkrhhkhhhhkhhkhkhkhkrkkkhkkrhkhkhkdhkh

VALID APPROACH

khkkkhkhhkhkhhkhkhhkhkhhkhhhkhkhhkkrhhkhhhhkhhkhkhkhkhhkARrkkrkkhhkh

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.589
NRP Yrcs MEAN DIFFERENCE (m): -0.164
NRP Zrcs MEAN DIFFERENCE (m): 0.089

NRP Xrcs 2-SIGMA DIFFERENCE (m) :
NRP Yrcs 2-SIGMA DIFFERENCE (m) :
NRP Zrcs 2-SIGMA DIFFERENCE (m) :

0.242
0.378
0.275

NRP Xrcs 2-RMS DIFFERENCE (m) :
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m) :

1.202
0.501
0.328

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

IGRP Xrcs POSITICN (m): 128.892
LGRP Yrcs POSITIN (m): -0.268
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
5
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APPROACH #: SU428734
START TIME: 502642.499
STOP TIME: 502746.499

MINIMOM HDOP: 4.0
MAXTMUM HDOP: 4.0
AVERAGE HDOP: 4.0
MINIMOM VDOP: 8.8
MAXIMUM VDOP: 9.1
AVERAGE VDOP: 9.0

MINIMM NUMBER OF SVs: 4
MAXTMIM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4
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METHCD OF EVALUATION: TOTAL SYSTEM ACCURACY
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* *
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VALID APPROACH
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* *
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SUCCESSFUL APPROACH
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* *

TIME HISTORY ANALYSIS FROM 200 ft HAT -> ROLL-OUT

APPROACH #: SU428734
START TIME: 502642.499
STOP TIME: 502746.499

MINIMUM HDOP: 4.0
MAXTMUM HDOP: 4.0
AVERAGE HDOP: 4.0
MINIMUM VDOP: 8.8
MAXTMUM VDOP: 9.1
AVERAGE VDOP: 9.0

MINIMM NUMBER OF SVs: 4
MAXTMUM NUMBER OF SVs: 4
AVERAGE NUMBER OF SVs: 4

kkkkkhkkhkhkhkkkhkkhkhkrhhkhhhhkhkhhkhhhhhhkhhkdhhhhkhhhkhhhthk

METHOD OF EVALUATION: SENSOR ACCURACY
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* *
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VALID APPROACH
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* *

khkkhkhkhkhkhkkhkhkhkhhhkrhhkdhdhkhhhhkhkhhkkhkhhhkhhhhhhhkhkhhhk

SUCCESSFUL APPROACH

kkkkkkhkkhhkhkhkhkkhkdkdhkhkhkhhkhkrkrhkkhhkkhkhhkhohhhdhkhkhhkk

* *

TIME HISTORY ANALYSIS FRCM 200 ft HAT -> ROLL-OUT

NRP Xrcs MEAN DIFFERENCE (m): 0.659
NRP Yrcs MEAN DIFFERENCE (m): -0.087
NRP Zrcs MEAN DIFFERENCE (m): 0.172

0.391
0.197
0.288

NRP Xrcs 2-SIGMA DIFFERENCE (m):
NRP Yrcs 2-SIGMA DIFFERENCE (m):
NRP Zrcs 2-SIGMA DIFFERENCE (m):

1.375
0.263
0.449

NRP Xrcs 2-RMS DIFFERENCE (m):
NRP Yrcs 2-RMS DIFFERENCE (m) :
NRP Zrcs 2-RMS DIFFERENCE (m):

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITICON

NRP Xrcs MEAN DIFFERENCE (m): 0.659
NRP Yrcs MEAN DIFFERENCE (m): -0.087
NRP Zrcs MEAN DIFFERENCE (m): 0.172

NRP Xrcs
NRP Yrcs
NRP Zrcs

2-SIGMA DIFFERENCE (m): 0.391
2-SIGMA DIFFERENCE (m): 0.197
2-SIGMA DIFFERENCE (m): 0.288

NRP Xrcs
NRP Yrcs
NRP Zrcs

1.375
0.263
0.449

2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :
2-RMS DIFFERENCE (m) :

LANDING GEAR REFERENCE POINT TOUCHDOWN POSITION

LGRP Xrcs POSITION (m): 99.080
LGRP Yrcs POSITION (m): 0.007
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IGRP Xrcs POSITION (m): 99.080
LGRP Yrcs POSITICN (m): 0.007
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PATH FOLLOWING ERROR
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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NRP LONGITUDINAL, LATERAL & VERTICAL UNFILTERED POSITION DIFFERENCES
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APPENDIX D

LASER TRACKER BIAS CORRECTION PLOTS
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Laser Zrcs Mean Error (m)
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GLOSSARY

AP
CAT
CG
CMN
CTOL
DGPS
EOR
FAA
FAF
GS
HAT
HDOP
IAF
ICAO
ILS
LCMN
LFTE
LGRP
LPFE
LSE
LTSE
LTSEestimate
MLS
MOS
MSL
NRP
NmMac
NrtruUE
PFE
RCLTSE
RCS
RNP
SV

TD
ULE
UVE
VCMN
VDOP
VFTE
VMC
VPEFE
VSE
VTSE
VTSEestimate
Xrcs
Yrcs
Zrcs
lul+2SI1G
2RMS
2SIGUCL
95P

Aim Point

Category

Center of Gravity
Control Motion Noise

Conventional Take-Off and Landing Aim Point

Differential Global Positioning System
End of Runway

Federal Aviation Administration

Final Approach Fix

Glide Slope

Height Above Threshold

Horizontal Dilution of Precision

Initial Approach Fix

International Civil Aviation Organization
Instrument Landing System

Lateral Control Motion Noise

Lateral Flight Technical Error

Landing Gear Reference Point

Lateral Path Following Error

Lateral Sensor Error

Lateral Total System Error

Lateral Total System Error Estimate
Microwave Landing System

Measure of Success

Mean Sea Level

Navigation Reference Point

Magnetic North

True North

Path Following Error

Rollout Control Lateral Total System Error
Runway Coordinate System

Required Navigation Performance
Satellite Vehicle

Touch Down

Unfiltered Lateral Error

Unfiltered Vertical Error

Vertical Control Motion Noise

Vertical Dilution of Precision

Vertical Flight Technical Error

Visual Meteorological Conditions
Vertical Path Following Error

Vertical Sensor Error

Vertical Total System Error

Vertical Total System Error Estimate
Runway Coordinate System X Direction
Runway Coordinate System Y Direction
Runway Coordinate System Z Direction

Mean Absolute Value + Two Sigma Standard Deviation

Two Root Mean Square

Two Sigma Standard Deviation Upper Confidence Level

95t Percentile
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