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SUMMARY

An instrumentation system is described which employs a minicomputer, a
one-third octave band analyzer, and a time code/tape search unit for the
automatic control and analysis of third octave data. With this systen the
information necessary for data adjustment is formatted in such a way as to
eliminate much operator interface, thereby substantially reducing the
probability for error. A description of a prograwn for the calculation of
effective perceived noise level (EPNL) from aircraft noise data is included
as an example of how this system can be used.

INTRODUCTION

This paper describes an instrumentation system which was evolved for
the purpose of developing more efficient and accurate dynamic data acquisition
and analysis procedures. The instrument system utilizes a minicomputer to
control and analyze data obtained from an analog tape recorder and a one-third
octave analyzer. One of the major sources of error in the analysis of data
is the improper logging of the gain values used in the recording system. A
unique feature of this system is the utilization of automatic digital coding
of information which, when impressed on the time code frame, is recorded
along with the data. The recording system gain values and other pertinent
information are then available on the tape without reference to a handwritten
log sheet. With this information and the ability to control motions of the
tape recorder, the analysis operation requires very few operator inputs.

Acoustic noise data often requires additional weighting and computation
procedures beyond the one-third octave filtering. In the analysis of air-
craft noise data many of these procedures are necessary to achieve a value
known as the effective perceived noise level (EPNL). A program for computing
EPNL has been written, providing a means of determining which factors most
influence acoustic measurement values. This program, demonstrating all the
features of the described computer-controlled system, will be discussed.

DESCRIPTION OF THE INSTRUMENTATION
General

This instrumentation system consists of a minicomputer with peripheral
equipment, a third-octave analyzer, a time code/tape search unit, and an
analog tape recorder. The tape search unit, which has access to the data
stored within the time code frame, receives command information from the
computer, interprets the commands, and controls the tape recorder. The

A
I G, | SR

g,

Tuy
AN

iAW



R

third-octave analyzer receives the analog data from the tape recorder,
processes it, and transfers the data to the computer for further analysis.

The heart of the system is the minicomputer to which all the other
instruments are directly or indirectly interfaced. Some o1 the interfaces
are standa=d; however, the interfaces to the third-octave analyzer and the
tape search unit were not available from the manufacturcrs and had to be
developed in-house specifically for this system.

Minicomputer

The controlling element of the system is a minicomputer utilizing
16-bit words and containing 32K words of memory. The computer functions in
a disc operating system configuration which allows for program and data
storage on a moving head magnetic disc. Programs can be developed in
Assembly, FORTRAN, FORTRAN IV, or Algol languages. Communication with the
system is via a CRT terminal. Data can be output to the disc or a digital
magnetic tape for storage, while hard copy listing and graphics are available
on an electrostatic printer/plotter.

The disc operating system allows segmented programs where long programs,
divided into segments, are stored on the disc, and only one segment of the
program is present in the computer at a time, Analyses which require many
computational procedures or programs which provide for a number of optional
procedures need such a capability. 'f'he EPNL program which will be described
later utilizes this technique.

Figure 2 shows the computer and its standard peripherals (CRT terminal,
disc, magnetic tape, and the printer/plotter).

Analog Tape Recorder

The analog tape recorder in this system can be either a 7- or ll-channel,
intermediate or wideband gr up I, FM machine (fig. 3). One channel is
dedicated to IRIG-B time code. '“hese tape recorders have been modified so
that they operate in a 120 IPS, FM mode when "vape search" is selected.

This allows the time code to be recorded in either FM or direct mode and

still remain under tape search cont.ol. The tape transport of either

machine can be remotely controlled by the computer depending on which one

is connected to the tape search unit. Further discussion on this control

will occur in the section on the tape search unit. Playback speeds from

1-7/8 to 120 IPS are available. Remote control of speed seicction is
possible, but is not being employed at this time. Edge track voice annotation
is available or an external speaker system can be utilized when voice
annotation is on a data channel. The tape spesd can be servo or tachometer
controlled.
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One-Third Octave Analyzer

The analyzer used to provide the one-third octave spectral data is a
multifilter, multiplexed detector instrument (fig. 4). With this analyzer
the spectrum can ve divided into as many as 30 one-third octave bands
ranging from 25 Hz to 20 kHi. Also au integratlon time ranging from 1/8 sec
up to 32 sec can be selected. The filter output values are visable via a
nixie readout display or in bar graph form on a CRT display. The filter
outputs are also available in parallel BCD digital form which is the output
that is used in the interface to the computer Detailed information on this
interface can be found in reference 3.

Time Code Reader

The recording of a serial time code has been in practice for some time
and has provided a means of correlating multiple records of a single event.
Along with the time of day, either the event number or the day of the year
was recorded on the code. Recently the capability has been provided for
superimposing additional information on the time code signal. As shown in
figure 5, less than half of the serial bits in the code are needed for the
time and event (or day) information. If the redundant recording of time
in binary form is omitted, 45 bits of information can be recorded each
second (IRIG B).

The time code reader in this system has the control bit translation
feature where the state of 45 control bits is displayed on LED's and is
also provided as a parallel digital output each second, The time information
is also available in parallel form, and both sets of digital lines are
monitored by the tape search unit. When requested by the computer the time
or control bit information is relayed from the tape search unit.

Tape Search Unit

When used in conjunction with the time code reader, a tape search
nnit (TSU) provides for considerable versatility in tape recorder operations.
If the optional characteristic of a computer interface is provided, this
versatility expands to an almost unlimited degree. The system described in
this paper has a unit with these features. Figure 6 shows the time code
reader and the tape search unit. The various operational modes will be
described in two parts. The first, TSU-Remote, will cover operation of the
tape recorder from the front panel of the tape search unit. The second,
Computer-Remote, will describe the features provided by the TSU-computer
interface.
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TSU=-Remote

This mode is the standard TSU-tape recorder operation. All commands
are implemented from the front panel of the TSU. The major features of this
mode of operation are as follows:

(1) Set "start" and "stop" times with rotary thumbwheel switches.

(2) "Search to Start" - The tape recorder is put into a search speed
from the front panel "Forward" or "Reverse" pushbutton. The search speed is
a controlled speed which is higher than the normal run speed, but it is
lower than the wind or rewind speeds. The time code is read and the motion
direction is corrected if improper. The tape is positioned to a point at
least three time frames in front of the selected start time, and the
transport is then stopped.

(3) "single Cycle" - The same procedure occurs as in "Search to Start"
except that after stopping at the start time the transport is put into the
"Drive" forward mode. An "interval" signal is provided when the start time
is reached and is removed and the transport stopped when the stop time is
reached.

(4) "Recycle" - The same procedure occurs as in "Single Cycle" except
that instead of stopping when the stop time is reached the tape is rewound
to the start time. This cycle is continuously repeated until another
commend is given.

(5) In addition to these automatic modes all the normal transport
modes can be manually selected from the TSU.

Computer-Remote

All the features cited in the previous section are also available under
computer control. Logic circuits in the search unit interpret commands from
the compute.. These commands can be for tape transport control, setting
"start" or "stop" times, or requests for time code data. The time code
requests can be for either time or the control bit information. Documentation
concerning this interface can be found in reference 2.

SYSTEM APPLICATION

With the tape recorder, the tape search unit, and the one~third octave
analyzer under computer control, programs can be written which provide data
analysis with a minimum of operator interface. The EPNL program description
which follows illustrates the pertinent features of this instrumentation

system.



EPNL COMPUTATION - AN APPLICATION

This section presents a description of a data analysis program utilizing

. the instrument system described in the preceding sections. The program uses
the physical properties of measured flyover history to determine the noise
evaluation quantity designated as effective perceived noise level, EPNL.
Calculated in accordance with the procedures as defined in Federal Aviation
Regulation, Part 36 (ref. 1), EPNL is a single number measure of complex
aircraft flyover noise as related to subjective response. It is calculated
from a time sequence of tone adjusted perceived noise levels which are cal-
culated from one-third octaveband spectra. The tone adjustments are
determined by a procedure which estimates the extent of spectral irregularities
at any instant of time.

General Procedure

! As described in reference 1, the EPNL calculation is basically a
five-point procedure:

_ (1) Calculation of perceived noise levels, PNL(K), from one-third octave
s band levels determined at the K-th interval of time, where K is a number
: indicating the number of 0.5 sec intervals elapsed from an arbitrary
reference time of the flyover signal.

(2) Calculation of a tone correction factor, C(K)

(3) Calculation of tone corrected perceived noise levels, PNLT(K),
= and determination of the maximum value, PNLTM

(4) Calculation of a duration correction, D

(5) Calculation of effective perceived noise level, EPNL, which is the
algebraic sum of the maximum tone corrected perceived noise level and the
duration correction factor.

EPNL = PNLTM + D

The Program

The EPNL program was edited, loaded, compiled, and stored using the
disc operating system of the minicomputer system.

Many computer programs exist for the calculation of EPNL; however, this
particular EPNL program has been written to provide various data analysis
techniques by allowing for versatile modes of examining one set of data.
Because of its complexity and length, the program is structured into a main
program and two segmented programs, operating together as a single program
in core.




The main program contains all input parameters, standard and optional.
It allows for the following operato inputs:

(1) Test statistics - test name, run number, tape recorder channel
number

(2) Correction options - pink noise, microphone, rseudotone, ambient
noise

(3) Time code information - start and stop times of the calibrate
signal, pink nojse, ambient noise, and flyover data

(4) Selection of the number of pink noise, ambient noise, and data
spectra

(5) Selection of the data averaging technique - linear, exponential,
or none.

With these inputs and the associated instrumentation, the data analysis
program proceeds with little or no additional operator control. Similarly,
with corresponding time code iuputs, correction data can be input after
being automatically located on the tape. Information such as amplitier gain
settings can be read and decoded untomatically from time code control bit
information. OSubsequently, the program inpuls one-third octave flyover data
each 0.5 sec increment of time from the third octave analyzer and converts
tiie data from BCD (binary coded decimal) to floating point. To calculate
an EPNL value, flyover data from 1 up to 100 spectra can be used. After
corrections are applied to this flyover data, control is transferred to the
first segmented program.

The first segmented program does the actual calculation of EPNL as
defined in the general procedure. The second segmented program controls
the hard copy printout of the test statistics and other important parameters.
In addition to the EPNL value, the following is output:

(1) The spectral data printei in tabular form
(2) A time history plot of PNLT values
(3) Plots ot selected one-third octave spectra

After the output is completed, control is returned to the main program
with the operator option of additional calculations or ending of the program.

With the segmented program feature the EPNL program is flexible, allowing
for future amendments and additions. For example, corrections to the EPNL
number for test day meteorological conditions and aircraft position will be
incorporated when the instrur.ntation is completed for recording such data.



A listing of the present program is contained in the appendix.

CONCLUDING REMARKS

A computer-controlled instrumentation system to provide more efficient
and accurate dynamic data acquisition and analysis procedures has been
developed and an application demonstrating its use has been described. One
of tne outstanding features of this system is the ability to utilize
digital information which has been coded within the time code signal. Also
of significance is the tape search unit computer interface which provides
for considerable versatility in remote control of tape recorder operations.
With thi: instrumentation many of the probable physical and mental errors
caused by human intervention have been eliminated, thus maintaining more
consistent accuracy in data input and analysis. In addition to minimizing
these errors, this automation hac resulted in significant time savings for
analysis procvaures where many channels of similar type data are being

processed. Future developments in increased computer control could virtually

eliminate all human error involved in processing analog data stored on
magnetic tape.
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8301
0092
0003
08024
0005
G096
0oy?7
0608
0009
0010
0011
0912
0013
no14
0815
0216
21?7
cois
0019
0020
6821
0922
66023
0024
€025
0926
0027
0028
0029
0030
0031
00832
0033
0034
00835
6036
co3?7
8038
60339

28941
8242
8043
0344
8045
0046
6247
0048
8049
0058
0051
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PROGRAM EPNL3.3
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EPNL PROGRAM  QRIGINAL PA

THIS PROGRAM INPUTS 1/3RD OCTAVE DATA FROM A GR1921 AMALYZER VIA
CALL CXZC(1,7,-=~=.====) AND CON'/ZRTS TI!Z DATA FROM BCD TO FLOAT-
ING POINT VIA CALL BCDFP. FLYQVER PATA UP TO 100 SPELTRA CAN TC
USED TO CALCULATE AN EPNL VALUE. I\ ADDITION TO THE EPNL VALUE,
THE FOLLOWING IS OUTPUT:

1) THE SPCCTRAL DATA PRINTED IN TABULAR FORM
2) A TIME HISTORY PLOT OF PNLT VALUES
3) PLOTS OF SEV.ECTED 1/3RD OCTAVE SPECTRA

DIMENSION IBFD(248" . IRFA(480) . IBUF (439) ., INAM(3) , ICD(4)
DIMZHSION SPD0O(24).) JUS(<) ,SPP(24.20),SPAM(24,20) .SPDC(24)
DIHENSICH CNL(24) ,CALACI2).BDC12),090(12),.BC(12), IBC(24)

COMRON &FL(24),5(24) ,SN(244) . SPL1(24) ,SPL2(24) ,SIM3 (24 , SMC(24)
COMROH SPLACA4) . SPLBC24) ,SPLC(24), IC(52), ID(62)

COMF0M SPNT2, 12),PCC24, 12).NC(24, 12) . PHLC100) ,PHLT(100)

COrF0N 0AC180) .5PD(24, 160),0AC(24) ,0NAC180) , HCH
CorMod UAM. KO, PHLM. KC.0RAM. KOA. KAV

COMMON DRV(24, 188) .,ATEST(3), IBND(24)

COMide SPMC24) .KP, N, IBUS (d4) ,KTO.KRUN
EQUIVALENCE CIBFD(1).SPD(1.,1))

EQUIVALENCE C(IBUF(1).SPP(1.1))

EQUIVALENCE CIBFAC1),SPANC1. 1))

'N* W7, CORRECTION DATA (0AC) AND 1,3RD OCTAVE BAMD NOS. (IBAND)

0AC(1)=-30.2
0AC(2)=-26.2
0AC(3)=-22.5
oncd4)=~19.1
0AC(S)=-16.1
ORC(6) =-13.4
0AC(?7)=-10.9
0AC(B)=-B.6
0NC(9) =-6.6
0AC(10)=-4.8
onCc11)=-3,2
oncc12)=~1,9
0nc(13)=~.0
OACCid) =0,
0AC(1S)=.6
onccled =1,
OnC(17)=1.2
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REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

02052 0AC(18)=1.3
0053 oNce19)=1.2
0nS4 OAC(20) =1,
005s oAc(21)=.5
onNse oNC(22) ==, 1
0057 0nci23)=-1.1
0058 OAC(24)==2.5
0059 IBHDC 1) =17
0260 IBND(2) =18
061 ICND(3) =19
0062 16NN (4) =20
63 ILND(S) w21
0064 10D (6) =22
0065 1ICHD(7) =23
V066 IEND(8) =24
0067 IEHD(9) =25
V068 101D 10) =26
0069 10HDC11) =27
0070 104D C12) «28
0071 1IENDC13) =29
072 1DHD(14) =30 ’
0073 161D C15) =31
0074 1I0HDC16) =32

- 0075 10NN C17) =33
0076 10D C19) =34
0o?? 16110 19) =35

. 0ove 16HD(20) =36
0079 IBHD(2) Y =37
€080 16HD(22) =38
0031 IBND(23) =39
0002 1GHD (2. Y =a0
@033 C
0334 C NOY TABLE CONSTANTS
pu8s C
0086 SMIC1) =0,043470
2087 SM3(2) =. 040570
0088 SM3(3) ». 036931
0039 SMI(4) =, 036831
0099 SMI(5) =, 035336
091 SMI(6) =, 033333
0092 SHI(7) =, 033333
0093 SMECH) =, 032051
0034 SM3(9) », 030675
n09s PO 2 1=10.22
0096 2 SrBC =0,
60S? SMI(23) =, 042205
0198 SHI(24) =, 042205
0099 PO 4 1#1.15
0100 4 SHCCI) »,030103
0101 DO 6 1=16.24
0102 6 SMC(1)=,029960

9
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0103
0104
01085
8106
0107
0108
0109
0110
o111
0112
0113
0114
2115
0116
0117
n118
2119
0120
0121
0122
01723
vl24
28125
0126
0127
9120
0129
0130
0131
0132
0133
0134
0135
0136
0137
7138
0139
0149
0141
0142
a143
0144
n14s
146
0147
0143
9143
0150
0151
0152
0153

10

10

SPLA(1)=91,
SPLAC2)=85.9
SPLA(3)=87.3
SPLAC4)=79.9
SPLACS)=79.8
SPLACG) =76.
SPLA(?) =74,
SPLA(Y)=74.9
SPLN(9)=94.,6
DO B 1=10.22
SPLACT) =0,
SPLAC23) =d4.3
SPLNC24) =50.7
SPLBC1) =64,
SPLD(2) =60,
SPLB(3) =56.
SPLB(4) =53,
SPLBC(S) =51,
SPLB(6) =48,
SPLB(7) =46,
SPLD(D) =44,
SPLB(9) =42,
D0 9 1=10.22
SPLOC 1) =0,
SPLB(23) =37,
SPLOC24) =41,
SPLCC1) =52,
SPLC(2) =51,
SPLC(3) =49,
SPLC(4) =47,
SPLC(S) =45,
SPLC(G) »d5,
SPLC(B) =42,
SPLC(9) =41,
PO 10 I-10.14
SPLC(1) =40,
SPLCC15) =320,
SPLCC16) =34,
SPLCC17) =32,
SPLCC10) =30,
SPLC(19) =29,
SPLC(20) =29,
SPLC(21) =30,
SPLC(22) =31,
SPLC(23) =34,
SPLC(24) =37,

INAMC 1) =2HCA
INAM(2) =2HLC
INAM(3) =2H

RIPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
U165
0156
0167
0163
0169
0179
0171
0172
173
0174
0175
017€
01?77
0173
0179
J190
0131
0182
0133
2104
u1iB8s
v1Bs
0137
0108
0139
0199
0191
0:92
0193
0194
0195
N196
0197
0198
01923
0209
0201
0202
0203
0204

oooon
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LRITECL.11)
FORMNT("TYPE: "/

c* 1=START OF CALCALATIONS"/
c* 2=ADDITIONNAL CALCALATIONS"/
c* 3=END OF CALCALATIONS")

12

14

15

13

18

19
20

22

a3

«d

-
“

29
30

READC 1, »)MCAL

GO T0C14.07., 12)MCAL.

STOP

WRITECL, 16)

FOPPATCENTER S OR 6 LETTER TEST NAME. EXAMPLE: YUMAIL®)
PEADCLLIS)IATEST

FORMAT(3A2)

LRITECL, 13)

FOPFATC"ENTER RUN NUMBER")

FEADCLL, %) KRUN

LRITECL, 17)

FORFITC"ENTER MUM3ER OF DATA CHANHELS™®)
PEADC L. %) JHCH

URITECL. 18)

FOREATC*NAM3IENT HOISE CORRECTION ? TYPELIsYES., 2=N0O")
RENDCL, %KAM

LRITECL.28)

FORFATC"PINS NOISE CORRECTION 7 TYPE 1sYES, 2=NO")
FENDCL . R KORP

LRITEC(1.22)

FORPENTC"PSEUDOTONE CORRECTION? TYPE 1= YES, 2= NO®)
RENDCL.®KTU

WURITE(1.29)

FOPMATC*MIC FREQ NESP - WIND SCREEN CORR ? TYPE 1=YES, 2=N0O*)
PEADCL, :)KORM

IFC1-KORIM) 35. 20

CHNTER MIC. FREOD. RESPONSE NND WIND SCREEN CORRECTIONS VIA
PAFCR TAPE

NCH=0.

NCH=HCH+1

WIITECL,. 31)

FORI'NTC* INSERT 111C. CORR. TAPE. TYPE :GO")
PAUSE

READ (S, #RC

IFCHCH=JRCH) 29,36

IF MO MICROPHOME CORRECTION. SET CORRCCTION PARAMETER TO Z2ERO

DO 355 MNCH=1,JNCH
DO I6 I=1.24
RCCILNCH) =0,
CONTINUE




9295 C SEY UP FOR CAL. SIGNAL

8286 C

0207 33 RITE(1,40)

0288 40 FORMATC(*READY FOR CAL SIGNAL - ? ENTER DB VALUE FOR CAL LEVEL")

2289 READ(1.,%*)CC

a21e 41 URITE(1.42)

0211 42 FURMATC(/"CNTER TIME CODE AT START (DAY. HR.. MIN.. SEC.)*»)
0212 READ(1.%) IBUS(4) , IBUS(3) . IBUS(2) , IBUS(1)

0213 LURITECL.4d4)

Bz14 44 FORMAT(~/"ENTER STOP TIME (DAY. HR.. MIN.. SEC.)"*”)

821s READ (1, %)M3US (4) . MBUS(3) .MBUS(2) .MBUS(1)

8216 45 LRITE(1.46)
0217 46 FORMAT(/"ENTER CHANNEL NUMBER(1-12)"/)

0218 RENDC1.%)NCH

0219 CNLL EREC(Z.13143.1BUS,498)
0220 CALL EXEC(2.14148,MBUS.4008)
8221 CALL EXEC(2.1514B.129.,480)
n222 49 CnLL EXECC1.1148.,1CD. 1)

0223 IHCH=IANDCICD(2) , 7488)

0224 IMCHa INCHZ32

U225 IFCINCIL NS NCH) GO 10 43
0226 ITG=IANDCICD(2). 17B)

027 IMG=IANDCICD (), 208)

0223 IFCTUC.NZ.0Y UGS,

0229 ECCHCH) =FLOAT 10K ITG+60+1UG)
0230 Chul. ZTAEC(2. 15143, 16.100)
0221 ChalLl tMECC2.15148, 130, 169)
0232 CrLAdhCHY =0

0233 I'0 GO MChl.=1.10

0234 CihLl. EXEC(1.7.IEC.24)

0235 CAll. GCDFPCIBC.CAL.24. IERR)
0235 IF(0-ICRRY 50.54

D237 50 LNITECL.S2)

0233 52 FORINTC(~-7-"DATA OVERLOAD! ™)
0239 CALL EXEC(2.15148. 16, 100)
0240 Co 10 3

0211 S4 CALM=0

0242 [0 S99 le1.24

(243 iFCCALCD) LGE.CALMSE.59
0244 86 CALM=CALC(])

0243 59 COHTINUE

02435 CALACHCH) =C(CALM-CALACNCH) Y /NCAL) +CAL.NCNCH)
0247 60 CONTINUE

0243 IF(NCH=-JHNCH) 62,64

0293 62 LITECL,G3)

0250 63 FURMAT(/YRENDY FOR NEXT CAL SIGHAL.*/
0251 C"IMEW TIKE CODZ? TYPE: 1=YE3, 2=NQ'»)
8252 WEADCLLKIKTC

0253 IF(KTC.EQ.2)G0 TO 45

0254 GO TO 41

0255 64 1F(1-KORP)80.65




2256
0257
0258
0259
0260
p261
0262
0263
0264
0265
0255
0267
0268
n289
0270
0271
0272
0273
n274
027s
0276
0277
02738
0279
07389
6231
0282
02393
0234
023S
n236
0287
0233
©239
0299
n291
0232
0293
0294
0.95
0296
0297
n299
n299
0200
6501
03502
@503
0504
0395
0306

Oooon

OO0

(5 & W il o | o0

o000

65
66

63
70

C"(DAY.

Yolls
< O

80

g2

841

SET UP FOR PINK NOISE

LRITE(1.66)

FORMATC("SELECT NO. OF PINK NOISE SPECTRA. MAX=20")
READ (1. x)NP

IF (20-1hF)65.68

ENTER PINK NOISE

WRITE(1.70)

FOPIAT(/"READY FOR PINK MNGISE: ENTER TIME CODE AT START"/
HR.. MIN..SEC.)".”

READ (1. =) IBUS(4) . IBUS(3) . IBUS(2) ., IBUS(1)
WRITE(L.72)

FORMATC(/"FHTER STOP TIME (DAY. HR.. MIN.. SEC.)"*”)
READ (1, 1) M2US(4) . MBUS(3) . MBUS(2) .MBUS (1)
WRITECL,7)

FORMATC(/"EMTER CHANMNEL NUMBER (1-12)"/)
PERD (1. ) HCH

CALL EXECC2.13143, IBUS.400)

CnLL EXEC(2, 14143.,M3US, 400)

CALL EXEC(2.15140.130.,400)

NPP =NP:24

CALL EXiCC1.7, IBUF.HPP)

CALL BCI-PCIBUF.SPP.MPP, IERR)

IF(B-1ERR) 73,00

LRITECL.79)

FORMATC*DATA OVERLOADI™)

CALL EXZC(2.15148.16,100)

GO TO G3

ALL INITIAL VALUES OF AVERAGE PINK NOISE SPECTRUM SET TO ZERO

D0 84 [=1.,24

SPACI.NCH) =0.

IF (1-KORP)B4, 82

RCSET PINK SPECTRUM TO AVG. OF NP SPCECTRA

IF PINKK HOISE ENTERED.

ENTERED

PO 84 K=1.NP
SPACL.HCH =SPACTL.NCHY +SPPCT LK) /FLONT(NP)
CONTIMNUE

CALCULNTION OF PINK NOISE CORRECTIOM VALUES

DD 86 1=1.24

PC (L. NCID =5PAC8.NCHY-SPN (1. NCH)
IF(KORP.ED.2) GO TO &7

IF (NCH=-JHCH) 87,87



0307 83 WRITE(1.89)
0308 85 FORMATC(/"READY FOR NEXT PINK NOISE CHANMEL."”/

0309 C"MNEW TIMZ CODE? TYPE: 1=YES, 2=NO"/)
0218 READC 1. #)KTC

08311 IF(KTC.EQ.2)GO TO 73

0312 GO TO 68

0313 87 IF (1-KAM 102,88

0314 C

@315 C SET UP FOR AMBIENT DATA

0316 C

0317 83 LRITE(1.89)
0518 89 FORMAT(*SELECT NO. OF AMBIENT DATA SPECTRA (NA). MAX=28%)

0319 READC1.4)NA

0320 IF (20-NR) 88.90

0321 90 WRITEC(1.92)

8322 92 FORMAT("READY FOR AMBIENT DATA: ENTER TIME CODE AT SiMPRT*/
0323 C"(DAY. HR.. MIM.. SEC.)"»)

0324 REHD(1,0%) IBUS(4) , IBUS(3) ., 1BUS(2) ., IBUS(1)
2325 WRITECL.94)

0326 84 FP™AT(/"ENTER STOP [IME (DAY. HR.. MIN.., SEC.)*"/)
0327 R (1.9 M3US(4) , MBU L (3D, MEUSC2) ., MBUS( 1)
0328 W EC1.86)

0329 96 FORMATC(/"ENTER CHANNEL NUMBER (1-12)'2)
0330 READC1.%)NCH

0331 CALL EXEC(2.13148,1BUS. 400

8332 CALL EXEC{2.14143,MBUS.400)

0333 CALL EXEC(2.15143,130,400)

0334 99 CilL EXEC(1.1140.1CD.1)

033S INCH= IAND CICD(2) ,740B)

0336 INCH=INCH/32

0337 IFCINCH.NELNCIDGO TO 98

0338 ITG=IANDCICD(2) . 17B)

0339 IUG=IANDCICD(2) ., 28B)

0340 IF (IUG.NE.O) IUG=S.

0341 EDACHCH) =FLOAT C 1041 TG+60+IUG)

0342 CALL EXEC(2,15143, 16.100)

0343 CALL EXEC(2,15148.130,100)

03544 NAA=NAT24

0345 CALL EXECCL.7. IBFA.NAAD

8346 CrLL BCDFPC1B-n.SPAM. NAA, 1ERR)

0247 IF(B-IERR) 100. 102

8348 180 LRITECL. 101)
0249 181 FORMATC("DATA OVERLOADI®)

0358 CNLL EXEC(2,15148, 16, 100)

0351 GO TO S8

0352 C

0353 C SET AMDIENT SPECTRUM TO AVG. OF NA SPECTRA ENTERED
8354 C

03535 102 DO 104 [=1,24

0356 SPMCI) =0,

0357 IF (1-KArD 104. 103

e o T
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0358 103 DD 104 K=1.NA

0359 SEMCD «SPMOD +SPAMCTLK) ZFLOAT(NR)

0260 104 CONTINUE

0361 IF C1=KAM 122, 105

0362 C

0363 C CORRECTION OF AMBIENT DATA FOR PINK NOISE. MIC.. CAL. LEVEL.
0764 C GAINS AND ANALYZER SETTINGS

0365 C

0366 16S DO 106 [=1.24
0567 106 SPHCIY »SPMOD +PC CTLNCHY #RC (1. NCH) +(CC-CALA(NCH) )

368 CH+(BDACNCH) ~BC (NCH))

0369 C

g3 C ENTER RUN PARAMETER DATA
0371 C

0372 122 LRITE(L, 123)

03’3 123 FONIATC"SELECT NO. OF DATA SPECTRA (N). MAX=180%)

0374 READC1.%IN

0375 IFC100-N) 122.124

0376 124 WRITEC1, 125)

Uiy 125 FORMAT(*SELECT AVG TEC! <IQUE. TYPE 1=LIN.. 2=EXP.. 3=NONE®)
0s’8 RENDC 1. ¥%)KAV

o379 127 WRITEC(]. 128)

0320 128 FORMAT(*READY TO COMPUTE EPNL. ENTER TIME CODE AT START®/

0391 C*(DAY. HR.. MIN.., SEC.)"¥)

0392 PEADC L) IBUS (D L TBUS () L IBUSC(2) . TEUSC(1)
0303 LRITECL. 130)

v3ng 130 FORMAT(/"ENTER STOP TIME (DAY. HR.. MIN.. SEC.)*2)
0388 READC 1A MRUS () . MBUS (3. MBUS(2) . MBUS(1)
0308 WRITEC1. 132)

02a¢ 132 FORPATC/"ENTER CHANNEL NUMBER (1-12)"2)
I8 RENADC 1. %INCH

0309 CArl EXEC(2.13148, 18US.400)

0399 CALL EVEC{2.14148.MBUS. 400)

03971 CAaLl EXEC(2.15148. 130. 400)

0392 134 CALL EXNEC(1.1148.1CD. 1)

0393 INCH= (RHDCICD(2) . 7408)

0394 INCH=INCH~32

0398 I CINCH.NE.NCH)GD TO 134

ARSI 11G=1ANDCICD) L I7B)

0397 IUG=IANDCICDC(2) . 208)

0598 IFCIUGLNE, D) TUGeS.

0399 EDCHCED «FLONT LD S ITR+60+IUG)

0499 CALL. FXEC(2.15140. 16. 100)

D49y CALL ENECC(2.15149.130. 1€0)

0192 MD=N24

0193 ChLL BEXZCC(1.7. IBFD.ND)

2434 COLL BCOFPCIEFD.SPD.ND. IERR)

8403 IF(O-1ERR) 135. 150

0235 136 WRITECL.137)
0497 137 FURMATC"DATA OVERLUADI®)
04008 CALL EXEC(2.15140.16.100)



2409
0410
0411
0412
0413
0414
0415
0416
0417
0418
9419
0420
0421
0422
0123
0424
0425
2425
0427
0428
8129
0130
8431
0432
0433
£434
0435
0436
0437
0439
8439
0449
0441
0442
a443
0444
044S
n4as
0447
0449
0419
0130
04S1
0152
J453

8454

ooon

onoo

GO TO 127

CORRECTIOM OF RAW DATA FOR PINK NOISE. MICROPHONE. CAL. LEVEL.
GAINS AND ANALYZER SETTINGS

150 DO 151 K=1.N
DO 151 I=1.24
151 SPD(J,K) =SPDCI.K)+PCCI,NCH)+RC(I.NCH)+(CC~CALACNCH) ) +(BD(NCH) -
CBC(NCH))
IF C(1-KAM) 190, 158

CORRECTION OF RAW DATA FOR AMBIENT NOISE

158 DO 188 K=1.N
SPDC(1) =8,
DO 176 I=1.24
SPFDCCI+1)=0.
IFC(SPDCI.K)=-SPM(I)).GT.10.) 164, 160
160 IF ((SPD(I1.K)=-SPM(I)).GT.5) 162, 166
162 SPDCI.K) =10%(ALOG(10.%*SPD(1.K)~18.)
C-18.%k(SPM(1) ~10.))72 7 11I)
164 SPDCCIY=SPD(1.K)
GO TO 176
166 IF(12-1)172.168
168 IF(SPDCI+1.K).EQ.SPDC(I+1))170.176
170 SFDIIL.K) =SPDCI+1.K)=CC(SPD(I+2.KY~-SPD(1+1.K))
CH(SFDCI+3.K)=-SPD(1+2.K) )+(SPD(I+4,K)~SPD(I1+3.K))
CH+(SPDI+5,.¥Y=SPD(1+4.K)))74.)
GO TO 64
172 1FSPDCI-1.K) .EQ.SPDCCI-1)) 174,176
174 SPDCILK) =SPDRCI~1,.K)=({(SPD(I~-2.K)=-SPD(1-1.K))
CH(SPD(I-3.K)-SPD(1-2.K))+(SPD(I-4,K)-SPD(I-3.K))
C+(SPD(I-5.K)-SPD(1-4.K)))74,)
GO TO 164
176 CONTINUE
DO 189 I=12.1.-1
IF(SPDCTLK) LEQ.SPDCCI)) 180,178
178 SPDCILK) =SPDCI+1.KY=CC(SPD([+2,K)=-SPD(1+1.K))
CH(SPDCI+3,K)Y=SPD (142, K) ) +(SPD(I+4,K)=SPD( [+3.K))
C+(SPD(I+5.K)=SPD(1+4,.K)))4,)
SPDCCI)=SPD(I1.K)
180 CONTINUE
190 UNITE (6. 181)BC(NCH) . BD(NCH)
1801 FORMAT(2X, 1GHCRL GATN= . 14-2X. 1IHDATN GAIN= , 1d4/)
ChLL EXEC(D. INAM)
END

it NO ERRORSw

16



0091
092
0003
0004
0005
0906
enay
£n2g
0a1s
0010
0011
eo12
a213
014
0015
0016
0017
0018
2019
£829
8021
€022
0023
0024
e025
g0z26
0027
0028
€029
0039
0031
8032
2033
0934
2035
8036
An37
£33
A339
0049
0241
E.;M.Z
w43
6244
0045
0046
004a?
6949
049

oon

o0

ooOono

o000 o
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PROGRAM CALC.S
DIMENSION INM(3)

COMMON SPL (24).5(24) ,SN(24),SPL1(24) .SPL2(24) .SMB(24),SMC (24)

COriMOM SPLA(24) .SPLB(24) ,SPLC(24) ., 1C(32). ID(62)

COMMON SPN(24.12).PC(24.12).,RC(24,12) ,PNLC1€9) ,PNLT(108)
COMMON 0ACIED) . SPD(24, 100) ,0AC(24) ,0ARC188) , NCH

Ccomrion 0NML KO.PNLM. KC. ORAM. KDA. KAV

COMMON DAYV(24, 100) . ATEST(3) . IBND(24)

COMMON SPM(24) ., 1P N, TBUS(4) , KTO. KRUN

INMC1) =2HL T
INI1(2) =2HST
INM(3) =24

PRESET EPHL PARAMETERS

192
193

194

0AM=0.
PNLM=8.
CHMAX=08. .

CEGIM CALCULATION OF 3-SPECTRUM AVG.. OVERALL. "A" WT..
NOY., TONE CORRECTION AND SAVE AVG. SPECTRUM DAY(I.K)

DO 498 K=1.N
IF(1-K) 194, 192
L0 183 I=1.24
SPLCI) =SPDLILK)
GO TO 214

IF(2-KAV) 192,218, 196
3-SPECTRUM LINEAR AVERAGING

6 IF(2-K)204,198

DO 282 [=1.24
SPL(I1)=-3.0103+40.+10.%(ALOGC10.**((SPD(1.1)-43,),18.)

C +19.%x((SPD(.2)-49.)/10.))/2.38259)

202

204
205

203

COHTIMNUE

GO0 70 214

D0 208 1=1.24

SPLI1) =-4.7712+40, 410, %(ALOG{ 10, %k (SPD(1.K-2)-40.)/10.)

CONTINUE
GO TO 214

EXPOHENTIAL AVERAGING

C 4+10,:85:x0(SPPCILK~1)-40.)710.)4+10.5:((SPD(1,K)=-42,) 710,)) /2.30259)

LT



€058
0051
ens2
0053
2054
0955
2056
0as?
0058
enss
0068
gnst
€052
0363
606

0055
0366
ene?
0868
06859
g0ve
8071
£ene2
6073
e074
0a7s
(ave
ooee
0073
€079
00co
0031
0082
83533
0034
0085
0986
€037
0088
0839
£n98
0331
fNa2
€193
0v34
€385
0035
€097
0693
0239
0108

18

oo0

ooon

(s Ng Ny

218 DO 214 1=1.24. .

212 SPFL(I) =10, »ALOG(10.%k(SPL(1)/10.)+(1.-EXP(~.55) )%
C (10, %k(3PDC(I.K)710.)-10.%k(SPL(1)~18.))),2.30259

214 CONTINUE

OVERALL CALCULATION

O0A(KY =SPLC(1)
DD 220 1=2.24
DIF = ABS(SPLCI) -DACK))
ADD=10.2NL0G(1.+10.%k(~-DIF/19.))/2,30259
IF(SPL(I)-0A(K))216.218
216 0ACKY = 0ACKI+ADD
GO TO 220
212 0A(K) = SPLCIY+ADD
220 CONTINUE
IF (0AM-0A(K) ) 222,224
222 0AM=0A(K)
KO=K

"A" WT. CALCULATION -

224 0RALK) =SPL(1)+0AC(1)
DO 238 1=2.24
DIF=RBS(SPLCD+0NCCI)-0AACK))
ADD=10.4AILOG (1., +10.%X(-DIF/18.))72.30259
IF(SPLCIYCACCI)-0AA(K) ) 226,228
226 0ANCK) =0RN(K) +ADD
GO TO 238
228 ORACK) =SPLLCI)+0ACCI)+ADD
230 CONTINUE
IF (0ONAM-0NN(K) ) 232,234
232 0AAM=0RA(K)
KOAR=K

PHLT(K) CALCULATION

234 SUMN=8,
SNM=0.
1=8

236 1=1+1
IF(24-1)253.238

233 IF(9-1)249.246

24D [F(22-1)245.242

242 1F(SPLCIY-SPLLC(1))252.244

243 SHOT) =E¥P (2, 30259:EMC C1)%(SPLCI)-SPLCC1)Y))
G0 TO 254

245 IF(SPLCI)-SPLB(1))252.,248

A3 IFC(SPLCD=-SPLACT) ) 250. 244

250 SMO1) =E¥P(2.30259%SIMB 1) % (SPLCI)Y-SPLBCI)))
GO TO 254




0104
0105
0106
0107
0108
0189
011e
o111
0112
0113
fli4
0115
0116
o117
0118
8119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
alay
0148
0149
Q150
0151

ooo

252
254

256
258

269

SN(I) =0,

SUMMN=SUMN+SNCT)

IF (SHM=SN(1))256.236

SNM=SHCD

GO TO 236

TSN=0.85SHM+D . 15S%SUMN

PNL (K) =40.,0+33, 3% (ALOG(TSN) #2.30259)
IF (PHLM=PHL (K) ) 260. 262

PNLM=PNL (K)

KP=K

PNLT(K) CALCULATION (10 STEP TONE CORRECTION)

DO 264 [=1.3

S(De=0.

SPLICD) =SPLCID

[=3

I=1+1

IF(24-1)30S, 266
SC(IY=SPLCI)-SPL(I-1)

IF (5. -ABS(S(I)~-5(1-1)1)268.285
IFISC1))270.270..274
IF(SCI-1))205.285.272
SPLICI=1) = (SPLIDA5PL(TI-2)) 72,
GO TO 285
IF(SCI-1)-S(1))276.285
IF(23-1)273.280

SPLICD =SPLCI=-1)+5CI-1)

GO TO 265

SPLICTY =« (SPLCI+1)4SPL(I-1)) 2.
GO TO 265

S SPLICD) =SPLCD)

GO TO 265

SPL2(3)=SPL(3)

SPL2(4) =SPL2(3) +(SPL1(4)+SPL1(5)-2.%5PL1(3)) /3.

1=4

I=1+1

IF(23-1)320,31S5

SPL2CD =SPLRCI=-1)+(SPLICI+1)~SPL1I(I-2)) /3,

G0 TO 310

SPL2(24) =GPL2(23) +(2.m5PL1 (24)-SPL1(23)-SPL1(22)) /3.
CH-8.

=2

=1+l

IF(24~-1)381, 330

30 FeSPL(1)-SPL2(I)

IF(F=3.)323.,333
IF(F=20,)3540, 345
CaFs6.

GO TO 350
C=10./3.
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0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0163
a1s9
0170
a1l
a172

qok

ooo

350
355
360
370

394
395
4an

IF(21-1)370.355
IF(10-1)360.370
C=2.%C
IF(CM-CY371.325
IF (1-KT0)375.372
IF(13=-1)375.325
Cr=C

G0 TO 325
FNLTCK) =PNL (K) 4Cri
IF (CMAX-Cr) 390. 394
CMAX=CM

KC=K

SAVE AVG. SPECTRUM

DO 395 [=1.24
DAVIILK)=SPL(D)
CONTINUE

CALL EXEC(B. INM)
CALL EPNL3

END

NO ERRORS*

o ——
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0601
0002
0003
0804
8305
ncae6
a{sard
602128
00929
0010
0o11
0212
0u13
D14
0015
no1e6
6017
p018
pc19
fL20

t21
0622

023
acn4
0c25
8026
ec27
GcC28
829
8039
0031
8032
u533
6034
68035
0036
Ba37
00320
0039
an49
0041
€542
0043
0014
02135
046
Fi9a7
6043
00439

o000

c
C
c
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PROGRAM LIST.S

DIMENSION SPDO(24).,SPDP(24)

COMMON SPL(24).5(24),SN(24) ,5PL1(24) ,SPL2(24) .5MB(24) ,SMC(24)
COMMON SPLNC24) ,SPLB(24) ,SPLLC(24), IC(32). ID(62)

COMMUM SPA(24,12).PC(24, 12) .RC(24.12) ,PNL(180) ,PNLT(108)
COMMON 0ACL09).,SPD(24. 100) . 0RC(24) ,0NAC1€9) . NCH

COori 0N 0AM. KO, PHLM, KC. 0A3AM. KOA. KAY

COMiON DAV(Z4, 180) . ATEST(3) , IBND(24)

COMMON SPHM(24) ,KP. N, IBUS(4) , KTO.KRUN

PNLTM=0.
KCOP=8

LISTING OF TEST NAME. RUN MUMBER, AND INPUT PARAMETER DATH

URITE(6,4335)ATEST. RUN.NCH
485 FORMAT (2, 1IHTEST NAME: .3A2/2KX. 7HRUN NO..12/2X."CH NO.".13/7)
D0 491 I=1.24
SFDOCI)=SPACI.NCH)
401 CONTINUE
D0 402 I=1.24
SPDPCD) =PCCILNCH)
492 CONTINUE
LRITE(6.495)SPDO, SPDP
406 FORMATSH PINK SP L 24C(1X.F4.2) 74X, 5HCORR ,24(1X.F4.2)7)
N0 497 1=1.24
SFDOCI) =RCCILHCH)
407 COWTINUE
JUITE(6.,4932SPDQ
403 FORMAT(SH MIC CORR,24C1IX.F4.2)777)
LRITE (6.4893)SPM
409 FORMAT(IH AM3. SP .24(1X.F4.1)7)

SPECTRA DATA TABLE

410 URITE(6,420)

4280 FORMAT(2X, 11X, GH ORSPL.SH S0 ,5H 63 .SH €0 ,5H 100 .SH 125
CSH 168 .SH 209 ,S5H 250 ,SH 315 .SH 499 ,SH S€0 .S5H 639 .SH 600
CSH 1K .5H 1.25.54 1.6 .54 2.8 ,5H 2.5 .51 3.15.54 4.8 ,5H 5.0
CSHl 6.3 LS54 8.0 L5H 16K »)

DO 428 K=1.N
DO 421 1=1.24

421 SPRPOCD) =DAVCILIKD

425 12ITECG,427) K. 0N(K) , SPDO

427 FURMAT(C 14“..)( ln:r4. l))

423 CONTINUE



0050
00S1
8052
0353
0054
0055
0056
0957
0ns8
0059
00Go
0061
0oe2
0033
0064
00G6S
0066
257
€069
€069
oor
0071
0072
0073
0774
0ors
0076
007?
co79
ccr9
0039
0031
0632
B80a3
ecnq

P lhl =4
“wd

0nNss

cav
0123
Go:3
0099
o
Gol2
GnNa3
6024
0095
00326
e59?
0098
0029
0100

oo ooo

430

440

asg
455

aro
ars

430

435
430

485
501
S04
510

DURATION CALCULATION

LT1=0

LT11=0

LKT=0

TOT=0.

DD 442 K=1.N

IF (PHLTM=PNLT (K) ) 430. 440
PHLTHM=PHLT (K)

KTeK

CONTINUE

DO €30 K=1.N
IF(PLLTUO+10.-PNLTM) 495, 468
IF (1-K)470. 465

LTl=1

LT11a]

GD TO S60

IF(LT1)405, 475,485

LT1=K

[F(LT11)580.450.580

LT11=K

GO TO SCA

IF (K-N)S80., 490

LT2=N

GO TO 594

IFCLTI)C01,580.,501

LT2=K-1

DD 518 M-LTI1.LT2
TOTeTOT+10, % (PHLT(M) -40.)-10.)
LK=LT2=-LT1+1

LKT=LKT4+LK

LT1=0

CONTINUE

LET=TAND(LKT. 1)

IF (D-LKT)S85.605
LOPHLTLTI D -PNLT(L.T2) ) 595, 550
KX=LTI11

LT11=LT11+1

GO TO 596

KX=LT2

LT2=LT2-1
TOT=TOT=10., 2 (PNLY(KX)-49.)710.)

S DUR=10.=0L0G(TOT) #2,30259-PHLTi1- 13,443,

EPNL CALCULATION
EPNL «PHLTr+DUR

TIME HISTORY PLOT OF PNLT. EACH X= 0.5 DB



0101
2102
0103
0104
0105
01686
a107
aing
0109
0110
2
0112
8113
0114
0115
2116
8117
0118
0119
0120
2121
0122
0123
0124
0125
u126
0127
0120
0129
0120
0131
0132
0123
0134
01325
0136
0137

a139
6119
g141
0142
9143
0144
0145
8146
0147
0148
6143
0159
0151

oo0oo
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WRITE (5.598) 10US(4) . IBUS(3) ., IBUS(2), IBUS(1)
598 FOPMAT(2/3X. 1ISHSTART TIME AT Kaél= ,3(12.1H:).12)
890 WRITE (6.,900)
900 FORIAT(273X, 1HK, 36K, 4HPNLT, SX. 3HPNL . 6X. SHORSPL , SX, 3HSLA/)
DO 930 K=1.N ‘
IMR=TF IX2, 5 CPNLTM-PNLTC(K) ))
IF(23-1MX)910.920
910 INX=29
928 DO 925 M=1,30-INX
925 1CN =88
DO 923 M=31-1NX.,32
923 ICUND =32
WRITE (6, 930)K, IC, PHLTC(K) . PNL (K) , OACK) . OAACK)
930 FORMAT(I[4,2X,32R1.,4(2X,F7.2))

IMPORTANT PARAMETERS LISTING

LR ITE (6. 943) 0AM. KO. PRLM. KP, CrMAK, KC, PNLTM. 1T, 0RAM. KOA
940 FORMAT(2/5KX.7HOA MAM=,F7.2.0:X. 2HK=, [3/5X. OHPNL MAKX=,F?7.2.5X.2HK=,
CI1375X%.6HC MAX=,FG.2,8%,2HK =, 13/5X. SHPNLT MAX=,F7.2,4X,2HK=, 137
CSH.GHSLA MAM=,F7.2,0X.2HK=, [3/)
LRITE (6.950)DURLLTIL.LT2.KAY
930 FOPTATISX, 1SHIURNTION CORR. =.F6.2.2X.6H. K=13, 1X, 3HAND. 147/
CSHL.25NCSPECTRA NVG. TECHWIOUE = 117
CSH.0H1 = LIN./5.0H2 » EXP./5K.8H3 = NONE//7)
IF(KTO.EQ.2) GO TO 952
WRITE(6.951)
951 FORMAT(SX. 31PSCUDOTONE CORRECTIONS IMCLUDED.27)
GO TO 954
952 WRITE(6.953)
933 FORMAT(SK, 25HN0 PSEUDPOTONE CORRECTIONS.77)
954 WRITE(6,9557EPNL
955 FORMAT(SK,SHEPNL+,F?7.2.47)

LRITE(1.960)

968 FORNATC*ADDITIONAL DATA COPY 7 YES-TYPE 1. NO-TYPE 2*)
READC1.:x)KCOP
IF(1-KCOP)959. 418

959 WRITEC(1.961)

961 FORMATC("DATA SPECTRUM PLOT?"/
C" TYPE: 1=RAMBIENT DATA PLOT"/
c* 2=IHPUT DNATA PLOT"~/
cr 3=H0 PLOTS DESIRED"/)
READC 1, #IKSPC

IF (KSPC-2)9653,970.,992

970 LRITE(1.,971)

971 FORMATC("ENTER MO, OF SPECTRUM TO BE PLOTTED"/
C"EWTER © IF NO PLOTS DESIRED"~)
RENDC 1. k)IK

362 1F(K.ED.0)992.972




0152
0153
0154
0155
0156
0157
n158
0159
0160
0161
D162
0163
0164
0165
0166
0167
01638
0169
n1ve
0171
0172
0173
0174
0175
01786
0177
0170
0179
0109
0151
0182
0183
0104
0185
0163
0187
0100
0189
0190
0191
0192
0193
0194
0195
0196
0197
0199
0199
0200
2201
0202

ooon

J

o
O

I

ooooooooo0n0o0 ooo

2l

SMAX=0.

DO 965 1=1.24

SPDOCT) =SPMCT)
SHAX=AMAK1 (SPDOC 1), SMAX)
K=0

GO TO 969

SELECTED SPECTRUM PLOT

SMAX=0

DO 973 1=1.24

SPDOCD «DAV(ILK)

SMANeAMAXI (SPDOCT) . SMAX)

IF (AMOD (5MNX, 10.) .GE.5.)974.975
SHAX=10, (RINT(SMAX/10.)+1.)
GO TO 976 .
SHAR=18.4AINT(SMAX/10.) 45,
SLLO=SMAK-30.

LRITE(G, 977)SL0. K, SMAX
FORMAT(2076X, 111>, X, F3.0,X.24DB., 15X, 2HK=, 13, 32X, 1H{, X, F3.0.X, 2HDB)
WRITE(6.978)

FORMAT (X, 4HEAND. 66X, 3HSPL/)
DO 989 I=1.24

INS=1F IX(2.k(SMAX-SPDOCI)))

IF (59-1NS) 930,932

IN5~59

DO 204 M=1,60~INS

ID{M) =68

DO 928G M=61-11S.62

ID(M) =32
LRITECG. 963 IDIIDCD) . ID.SPDOCI)
FORMNT(14, 2, 62R1L.F7.2
COHTINUE

WRITE (6,.990)

FuRMATC(10)

GO TO 979

FINISH PROGRAM OR LOOP BACK FOR MORE DATA

CALL EPNL3

IMPORTANT PARAMETERS DEF INED

BC: AL GAIN

BD: pATA GNIN

BDA: AMIIEMT NOISE GAIN
CrHAM: MAX¥. TONE CORRECTION

Dav: AVERACGE DATA SPECTRUM
puR: PURATION CORRECTIO'
0AQ: OVERALL DATA SPECTRUM

L .
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-
r

0293
0204
0265
0206
0207
0208
0209
0210
0211
0212
0213
6214
u215
0216
0217
0218

coOoOooOoOcoooOocooo0oOoOn

0RA:
giely H
I[Ny H
FC:
PrlLs
PHLT:
PELTH:
nC:
S
SPAN:
SPD:
SPDC:
SPP:

398 END

a7k NO ERRORS*

RFPRODUC.I.BH.UY
: or )
URIGINAL, PAGE N POOT:IiL

OVERALL *A" WT.

OVERALL "A" WT. MAX.

OVERALL MAK.

PIiK NOISE CORRECTION

PENCETVED HOISE LEVEL

TuhE CORRECTED PERCEIVED MOIST LEVEL
MAX. TOME CORRECTED PERCEIVED WOISE LEVEL
MICROSIONZ CORRECTION

AVENNGE PINK NOISE SPECTRUM

AMSIENT NOISE SPECTRUM

DATR SPECTRUM

CORRCECTED DATA SPECTRUM

PINK NDISE SPECTRUM

25
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| READER | UNIT @

v "73—{ f@
A
| ANALOG | (3) l /s
TAPE 1/3 OCTAVE ]
___RECORDER | I ARALYZER % MINICOMPUTER | '.

| TT" 16

:

——-

Is PooR

DIGITAL |

ey MA, DISC

PRINTER- -‘
PLOTTER

DIGITAL

. |
(:> CRT '
TERMINAL |
1. TAPE MOTION CONTROLS
\2  SERTAL TIME CODE AND TEST CONDITION INFORMATION (G~.IV, ETC.)
(3  ANALOG NOISE DATA
‘4 PARALLEL TIME CODE AND TEST CONDITION INFORM. .ION
5 DIGITAL (PARALLEL) 1/3 OCTAVE FILTER DATA

6 CONTROL LINES (DATA READY, ADVANCE CHANNEL, ETC.)

=

a. PARALLEL TIME CODE AND TEST CONDITION INFORMATTION
b. "START TIME" SIGNAL
8 CONTROL WORDS FOR:
a. READ TIME INFORMATION
b. READ TEST CONDITION INFORMATION
c. MOTION COMMANDS FOR ANALOG TAPE RECORDER
9  RECORDING OF PROCESSED DATA
@0 COMMUNICATION LINK FOR OPERATOR

11 DISC OPERMNTING SYSTEM COMMUNICATION

Figure 1.- System block diagram.
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START TIME AT K#l= 12:13:59: 4

=

X
XXX

WDNOU LGN -

20 XXOOODOOCNKKKKAARX
21 XRXOGKRHXK

22 XRUXHKHAKHKNN

23 XDOGOXHXRKRKX

24 RXXKAORRHIRRKX

25  XXXX

26 XX

27 XXKRX

28 XXKXX

29 X

3 X
0A MAX= 99.60 K= 28
PNL MAX= 110.90 K= 15
C MAX= .00 K= 10
PNLT MA¥= 113,72 K= 15
SLA MA¥X= 115.71 K= 13

DURATIOM CORR.= -5.53 . K=
SPECTRA AVG. TECHNIQUE = 3
1 = LIN.

2 = EXP,
3 = NON

NO PSEUDOTONE CORRECTIONS

EPNL= 108.18

9 AND 24

Figure 7.- PNLT Plot.
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86.30
990.84
89.99
91.48
89.99
91.39
91.83
91.01
96.83
94.49
94.25
96.94
96.25
97 .08
98.96
96.65
97.60
98.95
33.44
99.60
98.48
98.73
99.31
98.70
94.78
93.51
96.45
97.a3
394.62
92.68

SLA

82.41
87.90
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