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1.0 PURPOSE

The purpose of this Technical Memorandum is to provide
documentation and user information for the S-191 Single
Spectral Scan Analysis Program. A breakdown of the com-
putational algorithms is supplied in appendix A, followed
by the program listing and examples of sample output in
appendices B and C, respectively. Appendix D contains a
copy of the flow chart which describes the driver routine
in the body of the main program segment.



2.0 INTRODUCTION

The program is written in XTRAN to be run in a stand-
alone fashion on the COM-SHARE time sharing system. As
nearly as possible, it features a self-prompting operation,
enabling it to be operated with minimum knowledge of the
internal software logic or system design. Incorporated in
its structure are the basic Production Processing Requirements
Equations from PHO-TR524. Most calibration data is from
MSC-07744.* The set of resolvable wavelengths that can be
tested, have been selected from memo TF3-088. Configuration
Board Directive update S§AD-081 is included, as are the six
A wavelength dependent algorithms furnished by Richard Juday
I (TF3), which are used to compute the ramp voltages.

Input to the program is raw data values from S042-2
and S042-5. Output produces the S042-3 quantities generated
ég by DSAD. Detector temperature ratios, emissivities, dichroic,
; and mirror reflectivities are generated internally by table
; lookup single and double linear interpolations as appropriate.
A skeleton scheme of program logic flow is given in appen-
dix D.
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*MSC-07744"1s Earth Resources Experiment Package (EREP)
Calibration Data.

VAR 1
(38
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3.0 OPERATING INSTRUCTIONS

3.1 General Discussion

A general discussion follows:

The program may be run from any terminal having
access to the COM-SHARE time sharing system.

The input to the program consists entirely of
numeric data and may be keyed in free format.

For example, any legitimate manner of representing
FORTRAN data types will be recognized.

Where the program requests two or more data items
to be input, keying in an incomplete data set will
cause the program to prompt for additional input.
However, inputting spurious or extra data will
likely generate false output.

In the event the terminal sets idle after apparently
keying in a correct response to a request by the
program, a status check can be made on the system
without interrupting the program by simultaneously
depressing the "control" and "shift" keys and "L."
The system generally will respond with an R, D, or
T. Their meaning is as follows:

R = job is presently active within core
D = I/0 disk transfers are taking place
T = waiting for terminal input

Most commonly, T means the user has failed to keyin
a '"carriage return'" after inputting data.
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e Internally accumulated noise will be reflected by
spurious symbols appearing on the output hardcopy.
Before entering data, this noise should be cleared
by keying successive (control A).

e The program will be operated under control of the
XTRAN subsystem whose ready symbol is "+." Whenever
the plus sign appears as the first symbol of a line,
the system is waiting for an XTRAN command, NOT data.

® Any operation may be aborted at anytime by hitting
the "escape" key.

3.2 System Setup

Because this procedure is flexible and subject to change,
information regarding this area will not be included in
this memorandum, but may be obtained by contacting Ed Downes
at 483-3155 or by mail code C-09, and a copy of the current
documentation will be forwarded under separate cover.

3.3 Log-in Procedures
See 3.2 above.

3.4 Loading the Program

See 3,2 above.

app——
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3.5 Program Options

e«

Discussion:

There are two means whereby the user may control and
guide the sequence by which the program processes data.
The first is by responding appropriately to the self-prompting
commands generated within the hard-wired logic flow. This
includes the selection of channel number, ramp length, etc.
This also covers the reread capability whereby the program
outputs a message such as:

R ]

Keyin "0" to continue, "L" to change line "L" = ., . .

In the event an error has been made in entering a data
set, inputting "L,'" where "L" is the line number to be
changed, will cause the program to backup to allow a new
datum to be keyed in. This continues until a zero is
entered to continue.

The second means to alter program flow is external to
the normal logic and is applicable when a system error has
aborted the program or when the '"escape' key is hit. Both
actions return control to the XTRAN system which is verified
by the appearance of a plus sign (+) as the first character
of the output line. At this point entering the XTRAN command
"go line carriage return,'" where 'line" refers to the
circled numbers on the flow chart in appendix D and the
statement labels in appendix B. Executing this command
will reenter the program at that line with all indexes and
registers set at the same values as when program control was
lost or abandonad. The most common use of this command will

A R T e S



be when nonsequential data sets are processed. See appendix C
for a sample output which demonstrates this capability.

A special option allows the processing of channels
3 and S simultaneously. A prompt mode instructs the user
for input.

3
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3.6 Input

RS 4

Discussion:

Input parameters are generally a function of the
channel selected; however, common to all channels are the
following items in the order requested by the program:

e Scan day-hour, minute, second
e Ramp length (in counts)
e Channel number

= long wavelength negative (HgCdTe)
near infrared (PbS)

= short wavelength (Si #1)

ramp counts

= short wavelength (Si #2)

= long wavelength positive (HgCdTe)

(< BN, I R 7 I S
[ ]

Also common to all channels are the following:
e Eleven sequential A4 raw count values from S042-5

e Five sequential A (channel) raw count values from
S042-5



Additional input required for long wavelength channels:

® Scan

® Scan
® Scan
® Scan
® Scan
e Scan

dichroic temperature from S042-2 data
reference temperature from S042-2 data
ambient temperature from S042-2 data
sphere temperature from S042-2 data
heated cal temperature from S042-2 data

detector temperature from S042-2 data

Additional input required for near infrared calculations:

® Scan

detector temperature from S042-2 data

A demonstration of input parameters can be seen in the
appendix C model output.

Discussion:

3.7 Output

OQutput is a function of channel selection and is treated
separately as fnllows:

® Long

1)

(2)

wavelength (for each wavelength)

Table 1 which contains the wavelength associated
row number, wavelength, wavelength ramp

voltage referenced to a 4.86 volt (971 count)
ramp, the actual ramp voltage used in cal-
culation, and the actual ramp voltage con-
verted to counts

A printout of the scan temperature parameters



(3)

(4)

(5)

(6)
(7)

(8)
(9)

(10)

(11)
(12)
(13)
(14)
(15)

Short
(1)

Table 2 which contains the wavelength associated
row number, wavelength, responsivity, emissivity,
dichroic reflectivity, mirror reflectivity, and
detector temperature ratio

The linear equitions output by the least
squares fit of the 11 and 5 inputted SO42-5 raw
data values, respectively

VCHAN, which is the output of the Configuration
Board Directive S§AD-018 calculations

VBAR as described in appendix A

Blackbody radiances for the dichroic, reference,
ambient cal, sphere, and heated cal tempera-
tures

Reference radiance calculation

Source radiance at the chopper cal for the
ambient source

Source radiance at the chopper cal for the
heated cal source

Channel number

Radiance at the chopper

Radiance at the calibration source
Radiance at the aperture

Scan time of computed values

wavelength (for each wavelength)

Table 3 which contains the same type of infor-
mation provided in table 1 (see 3.7, number 1),
plus the responsivity
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(2) Scan time of computed values

(3) The linear equations output by the least
squares fit of the 11 and 5 inputted S042-5
raw data values, respectively

(4) VCHAN, which is the output of the Configuration
Board Directive S§AD-018 calculations, is
shown in both volts and counts

(5) SWLI, the short wavelength radiance
(6) Channel number

(7) Responsivity

Near infrared (lead sulphide)

(1) Table 4, similar to table 3, with the addition
of the detector temperature ratio

(2-7) See 2 through 7 above.

(8) Detector temperature ratio
3.8 Logout Procedures

logout simply:

Keyin "escape'" (system responds with '+'")
Keyin "control G'" (system responds with '"-'")
Keyin '"log carriage return"

Disconnect handset from the acoustic coupler when
the carrier light goes out.



4.0 ADDITIONAL REMARKS

The SC42-2 ambient temperature is used for the
sphere temperature,

The S042-2 package temperature is used for the
lead sulphide detector temperature.

Caiculations for the shor: wavelengths in the range
of 1.1 to 1.4 micrometers have not been programmed,
but may be included at a later date.

Appendix E was included to show how the S042-5
values were selected for the sample output shown
in appendix C.

It should be noted that the responsivities in the
sample output in appendix C have all been set equal
to one. This is not the normal case, but is due to
the fact that at this writing, the correct respon-
sivities have not been received. Upon their
receipt, they will be included to the preogram and
output appropriately.

10
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A.1. Algorithms used to compute channel A4 voitage
A.1.A. Select wavelength = "L"
A.1.B. Choose coefficients (Al, A2, A3) from A.1.C. through

1 A.1.H.
j A.1.C. 0.40 < "L" < 0.71
{ Al = 1,14527
; A2 = 3.41492 Segment 2
&
’ A3 = 0.0237844
A.1.D. 0.72 < "L" < 1.36
Al = 2.67633
A2 = 1.52349 Segment 3
A3 = 0
A.1.E. 1.38 < "L" < 2.48

Al = -1.64778
A2 = 0.966462 Segment 1
A3 = 0.265708

A.1.F. 6.00 < "L" < 9.20

Al = 0.975941
A2 = 0.266592 Segment 6
A3 = 0.00798181

A.1.G. 9.20 < "L" < 12.7

Al = -3,12383
A2 = 0.490235 Segment 4
A3 = -0.00932054

A.1.H. 12.7 < "L" < 16.0
Al = -2,04175
A2 = 0.288636 Segment 5
A3 = 0

A-1



NL2.A.

AL3LA,

Compute V'A4 = Al + AZ » L + A3 « L% = (4.86 ramp
volt VA4)

V'A4 - ramp/4.86 = channel A4 voltage for wavelength
"L" and ramplength '"ramp."

Algorithm used to compute blackbody radiances
Description of parameters:

BT(K) = blackbody radiance for "K"
K =1 = dichroic
K = 2 = reference
K =3 = ambient
K = 4 = sphere (ambient used)
K =5 = heated cal

T(K) = temperature in degrees kelvin for "K"
VV(1,L) = wavelength responsivity

) 11909.0
e Cwva,) S - (TA3EO7TWVALLY - TR )

Algorithm used to compute reference radiance
Description of parameters:

BT(2) = reference blackbody radiance
BT (1) = dichroic blackbody radiance
RHOC = chopper reflectivity

RI = reference radiance = RHOC = BT(2) + (1 - RHOC):
BT (1)

Algorithm used to compute the source radiance at
the chopper cal for the ambient source (RISA)
Description of parameters:

VV(3,L)
VV(4,L)

wavelength emissivity

wavelength dichroic reflectivity

A-2
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A4 A,

ALSUA.

ALBLA.
A.7.

BT (3) ambient blackbody radiance
BT(1) = dichroic blackbody radiance
BT (4) sphere blackbody radiance

RESA = VW(3,L) « VV(4,L) - BT(3) + (1 - VV(4,L)) °
BT(1) + (1 - VV(3,L)) * VV(4,L) « BT(4)

Algorithm used to compute the source radiance at
the chopper cal for the heated cal source (RISH)
Description of parameters:

VV(3,L) = wavelength emissivity

VV(4,l.) = wavelength dichroic reflectivity
BT (1) = dichroic blackbody radiance

Bl (4) = sphere blackbody radiance

BT (5) = heated cal blackbody radiance

RISH = VV(3,L) « VV(4,L) « BT(S) + (1 - VV(4,L)) -
Br(1l) + (1 - VV(3,L)) - VV(4,L) - BT(4)

Algorithm used to compute "VBAR"

Description of parameters:

VCHI = output of equation A.1l computations
after being massaged by Configuration
Control Board Directive S§AD-018
algorithms
B(I) = bias for channel "I"
VV(6,L) = wavelength detector temperature ratio

VBAR = (VCHI - B(I)) + VV(6,L)

Algorithm used to compute the radiance of the
chopper
Description of parameters:

VBAR = (as in A.6 above)
I = channel number
VV(2,L) = wavelength responsivity
RI = reference radiance

A-3
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LWLIC = (-1« VBAR/W(2,L) + RI

Algorithm used to compute the radiance at the cali-
bration source
liescription of parameters:

LWLIC = radiance at the chopper
VV(4,L) = dichroic reflectivity
BT (1)

dichroic blackbody radiance
LWLIS = (LWLIC - (1 - VV(4,L)) « BT(1)/VV(4,L)

Algorithm used to compute the radiance at the
aperture

Description of parameters:

LWLIS = radiance at the calibration source
VV(5,L) = mirror reflectivity
BI'(3) = ambient blackbody radiance

LWLIF = (LWLIS - (1 - VV(5,L)) + BT(3)/VV(5,L)

Algorithm used to compute short wavelength radiance
for channels 3 and 5
Description of parameters:

VCli1 (as in A.6)
B(I) (as in A.6)
Vv(2,L) = wavelength responsivity

n

SWLI = (VCH1 - B(I))/VV(2,L)

Algorithm used to compute short wavelength radiance
for channel 2
Description of parameters:

VCHI = (as in A.6)

B(I) = (as in A.6)
VV(6,L) = lead sulphide detector temperature ratio
VV(2,L) = wavelength responsivity

A-4
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A.11.A.

SWLI(PBS) = (VCHI - B(I)) °°VV(6,L)/VV(£,L)
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Ce
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Ct
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THIS PROGRAM 1S DESIGNED TO ACT #nd A »INGLE SPECTRAL SCAN ANALYZER
AND UTILICES THE PHO-TRS524 rRODUCTION PROCESSING xEQUIREMENTS EQUA-

Tl

ONS» MSC=07744 URLIBRATION DATA, MEMU iFJ3-0A8 VAVELENGTHS, AND CON-

FIGURATION BOARD DIRECTIVE S8AD 018 UPDATE TO REPRODUCE THE $0 42-3
NUTPUT VALUES GENERATED BY D.S.A¢De USING RAV DATA 80 42-2", AND
S0 42-5", INPUT. ALSN INCORPORATED ARE THE SIX VAVELENGTH DEPENDENT

ALGORITHMS PROVIDED BY RICHARD JUDAY, (173), TO COMPUTE THE RAMP DF-

PEMDENT CHANNEL VOLTAGES.

DESCRIPTION OF PAPAMETEPSS

BT¢1,2,3,4,5) = BLACKBODY FQUATIONS FOResveosoe

_Tu1) s TD = DICHROIC TEMPERATURE

Tt2) s Tr = REFERENCE TEMPERATUPE

T(3) = TA = AMBIENT TEMPEPATUPE

Tw4) =« TS = SPHEPE TEMPEPRATURE

T(5) = TH = HEATED CAL TEMPEPATURFE

'mr(l) = LAMBDA (VAVELEMATH IN WICPRMETERS)

Ut(2) = FESPNNSIVITY

yve3) s EMISSIVITY

U4y = DICHROIC FEFLECTIV:TY

VY(S) = MIPEOI PEFLFCTIVITY

JUL6) = DETECTOF TFMPEFATUFE PATIN

VYUCT) = VAVELENGTH UNLTAGE PEFERENCED TN 4.R& UNLT RAWP
UJtR) = VAVELENATH VOLTAGE REFFPEMCED Tn ACTUAL PAMP

99
an
97

94
95

UU(9) = WAVELFNGTH CNOUNTS PEFFPENCED Tn ACTUAL RAMP

) = MAIN PPRNANAM DATA APPAY (STNRED EYTEPNAL TH PRNGPAM)
7 = TABLE LNOXUP ARPAY FNF FMISSIUVITY/PHND/PHNM/
V(1=-2,1-35) = EMISSIVITY
'7(3-4,1-38) = DICHRNIC PEFLFCTIVITY
J(S=A,1=11) = MIPEOR RFFLFCTIVITY
VC(153,5)5,1-38) = WAVELFNATH
TFET = DATA ARPAY FOP DETECTNF TEMPEFATURE PATIN CAMPUITATINN
1] = CHAWNEL BIAS APPAY
S = LLITERAL ARPAY FNP TEVPEPATUPE NAWES
PHNC = .99 = CHNPPEr PFFLFCTIVITY CALCULATION
CMT = 00509244 = NLT PEE CONT PATIN
PE6 = 273.2 = CEMTIGRADF TN XFLVIN CNAMSTANT

CNMMNN B(AR)Y, V'Y(A,90), J(F,38)
STrING S¢5)
DIMENSINN TEFPP(A,4)
DIMENSINYl T(S5), BT(S), DAY(4)
DATA TETP /lesloesloeslesleslenlellolell,lell,lell,tel®,2.1,
162R51:626516265102F51632,243,5104R,1048,1.48,1.88,1,F5,7.2/
DATA B, PHOC, CMT, DFA

o203 60203, 00888 ,50 15002556200, 099,.005NM244,273,2/
DATA £ /'DICHRNIC T*v¥PFPATUFFE', 'PEFFEFENCE TEMPEPATIPF*,
*AMBIENT CAl. SOUFCF TEMPEPATUPF !, ' SPHEPE TEMPFPATURFY,
*HEATED CAL SO'PCE TYMPERATIPR Y/ :
FORMAT (OF13.7) )
FOPMAT (13,2XsFhel S sFRePRYsFReS»8X,FT7e¢523XsF9.7,X,FiN,A)
FORMAT(FRe2, LXsFReDsFReS, 1Yo FTe8,1XsF9e7,1X,FlUe?,1Y,FR.I,F2,3,F2,.13

)

FNOEMAT (I3,2XsFRe2,F10e5,2X,Fl1:6,4X,F13.8)
FOTVYAT (A(F7.3,2X))

B-1



Page 2 of 9
94 FORMAT (6(F7.3,2X),15)

93 FORMAT (lSoQXoFﬁoQaFIGoSnQXoflloGoGXoFlaoﬂoSXnF7;l)

92 FORMAT (I13,2X,F6s2.F10:5,8XsF11:6,4X,F13.8,F9.8,F11.7)
OPEN (2, INPUT,/VV/)
NPEN (3, INPUT,/V/)

) 17 READ (2,99) YV
Enﬂ FEAD(3,95) ((V(J,rJ2),Jm1,6),J8=1,38)
h§ 12 DISPLAY "+ « o o s o o S=191 SINGLE SPECTRAL SCAN ANALY’ER . « »
o o' °
CDEQ DISPLAY °* COMPILE DATEt *,.CDATE.
= DISPLAY '"#ddkkssnis st i st Rt oot u gt t s e nsak gk nkbhkedehsk
EW PPy .
2 v =1
@m DISPLAY 'KEYIN SCAN DAY,HP,MIN,SEC = *,¢
ACCEPT DAY
2 j DISPLAY °*MEYIN RAMP LENGTH IN CNOUNTS = *,#
S a ACCEPT RAMP
gﬁw DISPLAY *KEYIN CHANNEL ¢ = ', 4
o ACCEPT 1 :
o FOR L=1,90tCALL VA&GCUVC1,L)»VUVC2,5L)»VVUCT,L)»YVUCR,L Y, PAMP,UY(9,1), 1
) V)
e
Ct 60 3 =$OPT VAVELENATH--GO 2 = LONG VAUELENGTH-«G0 1 = MFAR I.F.
Ct

G0 TN (2,1,3,° 7.2) 1

c:

ENTEP LO ©AUELFENAGTH SECTIQNOQOU
(W .
¢ DISPLAY
DISPLAY °* LONG VAVELENGTH TABLE 1°

DISPLAY 'F0V--LAMBDA--FPEF UNLTS-=-ACTUAL YNLTS~--PELATIVE COHINT®
WEITE (M,9A) (L,VVCL,L)» (VU(M,L),M=7,9),L=1,33)
DISPLAY
14 DISPLAY *'INPUT TD,TI>TA,TS,»TH, IV DEGREES CFENTIGPADFE'
DO 5 K = 1,5
f LISPLAY 'KFYIN SCAMN ',85(K),* = *,#
ACCEPT T(»
S CONTINUE
7 DISPLAY 'XFYIN DETFCTOR TEMPEFRATUFE IN DEGREES KELVIN = *,#
ACCEPT TEMP
DISPLAY *'TD,TF,1A»TS,TH,TEMP =', T,TEMP
FNE K=1,5t T(X) = T(K) + DEG

Cs COMPUTE. INTERPNLATED DETECTNP TEMPERATIPE,

12 = 1 ,
IF (TEMP«T.90.) 12 = 2
IF (TEMP.fiT+9S.) 12 = 3
It = 1
DO 33 N = 1,33
IF (VL. M)eBGTeReN) Il = 2
IF (UUCL,N)eGTe12.) I1 = 3
IF (UUCLI,N)«GT.134) 6N TN 44
CALL INTFRL (12,TEMP,TEFPP(I1,12),TEREPC(I1,12+41),VUV(R,N))
60 TO 33
44 11 = 4
IF (UL, N)e6GTel15.) 11 = 8
CALL - INTEF1 (12, TEMP,TFIP(11,I2),TFPP(I1,1241),VU(KR,N))
Ul = YU6,N,
CALL INTET1 (IR, TEMPL,TEIFC(I1+1,12), TFREP(I1+1,1241),V0(F,N))
Ve = YUGA,N)
CALL IMNTEI 2 (V1,U2,7UCL1, ) 11,UVCA,N))
33 CONTINUIT y

B-2
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COMPUTE EMISSIVITIES, AND REFLECTIVITIES

aQaCo

Jl = |
DO 83 J = 3,5
Je = |
DO 84 X = 1,33
86 IFCIYVLI,KIeGEV(JL1,J2))eAND (VUL LI,K)«LEsVC(J1,J8+1))) GO TO 85
J2 = J2 + |
G0 TO 8¢
85 X1 = vJl1,J2)
Y2 ViJls,J2+1)
Y1 V(Jl+1,392)
Y2 VeJliel,Jd2+1)
DX X2 ~ X1
oY Y2 - v1
DA = YUl ,K» - X1
UUC(J,K) = Y1 + (DA»DY)/DX
R4 CONTINUE
Jl = J1 + 2
A3 CANTIVUE
Ce
Ce: VRITE OYT TO PRINTEP THE INPUT DATA ARRAY.
C:
21 DISPLAY
DISPLAY °* L LONG WAVELENGTH TABLE 2°
DISPLAY ‘FOW--LAMPDA-=RESPONSIVITY--EMISSIVITY-~-DICHROIC~==-=-MIEPOP
-=~FDET.TEMP! - e
WIITE (B,9R) (Jr(UUIM,J)M21,68),J=]1,33)
DISPLAY *'=0=0=0=z0=z=%=0=0=0=20=02020=0=z0=x0az2(=zx@=0sN=2Pl20cP=Az0=)x
=M=0=0=P=" )
PN 190 L = 1,33
9-n1ISPLAY * SCAN DAY-HFtMINISEC = °*,#DAY(1),'~',#DAY(2)," 1" ,#DAY
3,2 ,4DAYCY) C
CALL INPUT (L,I,VCHI,VUCH2,1V?2)
4 YEAP = (UCHI =~ B(1)) % YU(A,L)
DISPLAY °‘COMPUTED UBAF =',#VBAFE
'I1SPLAY *LAMBDA/ FESF /s EMISS., /7 RHNI's 7/ PHOM. /RENC/ ™ /

™ -7 TA®
VRITE (0A297) (VU(LLLL)SLL=1,5),RHOCLT(1),T(2),T(3)
FOF K=1,5:BT(K)=(119P9,/CUVC1,L)%*S5x(EXPC(143RR. /(" J(1,L)*T(K))) -1

FNTF K=1,5$DISPLAY #BT(K)»' = BLACKBNTY PADIAMCE FOR ',#S5(K)
Rl = RHOC*BT(2) + (1.,=-RHOC)=BT(1)
RISA = UY(3,L)*VVU(C4,LISBT(3) + ((1.-VUV(4,L))*BT(1))
+ (14=VVU(3,L)I*VVU4,L)*BT(4)
FISH = YU(3,L)Y*®UVC4,L)*BT(S) + ((1.=YU(4,L))xBT(1)) *
+ (1.=UUC3,L))*VUC4,L)*BT(4)
WLLIC = (=1.)*=I*UBAR/UV(2,L) + Pl
WLLIS = (VLLIC~(1.=YVUC4,L))*BT(1))/UV(4,L)
WLLIF = (VLLIS~(1e=U(5,L))*BTC(3))/VJ(5,L)
DISPLAY #FI, ' = FFRFEFFNCF PRADIANCE CALCULATION®
DISPLAY ¢PISA,* = SNURCE RADIANCF AT THE CHOPPEP CAL FNPR THE AMEIF
T SONUFCE"* N
DISPLAY #RISH,' = SNUPCE PADIANCF AT THE CHNPPEF CAL FNOF THF HFATF
a1, SOUPRCE' D
DISPLAY 'LAMBDA =',#VUVU(C],1)," CHAVMEL =',#1,° LVLIC =',4171.1C

DISPLAY 'LVLIS =',#uULIIS,* LVLIF =',#VLLIF
DlSPLAY .==B==.S==I.B'--==-=-'===‘=I---I-.---..'.--s'-.-lﬂsss=====
srzgaxsssxn’ -

17 CONTINUF
B-3
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GO TO IR
g ENTER SHORT WAVELENGTH SECTION«eee
‘ ? DISPLAY ‘sassssssssssssSHORT WAVELENATH CALCULATIONS FOLLOVsasssss
e D1SPLAY ° ' SHJ;T WAVELENGTH TABLE 3° .

DISPLAY ‘'ROV~--LAMBDA-=REF VOLTS~<ACTUAL VUNLTS==RELATIVE COUNT--PFS
ANSIVITY® P

WRITE (2,93) (N, VU1,V ( (VUM N),MaT7,9),VU(E,N)),Ne34,62)

DISPLAY 'sOsd=fasNsfsfefeladafdelsdednlnfinfaflnfudafnfinfzfsls@=fss

=(Pa2N=sfa? e
DO 20 L = 34,62
15-DISPLAY °* SCAN DAY<HRIMINISEC =*,¢DAY(1),'~-",#DAY(2), "1, #DAY(
Yot ,#DAY (L) 3
* CALL INPUT (L,I,VCHI,VCH2,1V2)
IT = 1}

11 SVLI = (VUCHI - B(CIT)Y) /7 vu(e,L)
DISPLAY °*LAMBDA =',#UU(1,L),"* CHANNEL =',#1T,"* SWLl =°,#SVWLI,
‘RESP =, #\(?P,1.)
DISPLAY "% % % & % 5 8 & & & & % ¢ ¢ 8 & & 8 % ¢ 5 & 8 & % % 5 & %
« & 5 & =°
IF (1V2.0GT«D) IT = V2
IF (1V2.GT+M) VCHI = UCH?
IF C(1V2«GT.N) GO TO 11
20 CONTINUE

GN TO 18
U
C ENTEit LEAD SULPHIDE SECTIONecso s
v
} DISPLAY ‘=zsazzzaczassssNFEAP INFRA-PED CALCULATIONS FNLLOVssszzxes
s===? -
DISPLAY *KEYIN DFTECTNR TEMPERATURE IN DEGREES CENTIGRADE = °*,¢
ACCEPT TEMP
FOR L=&3,9M3 CALL FDET1 (VVC1,L)»TEMP,VV(A,L))
DISPLAY ° LFEAD SULPRIDE TABLE 4°
DISPLAY *ROV--LAMRDA--FEF VOLTS-~ACTUAL. UNLTS--PELATIVF COUNTS--RE
Te==FITETITEMP® S
VRITE (0,92) (NSUVCLaNI s CCUUIMaN) ;MuT,9), UV (2,N ), VU(RLN) I N=RR,90)
DISPLAY '20=2M=0=s0asAsNsPslsOsOslelslsA=indndlsizfs@eafl=zaPaBsO=0=
='zs)20=(uis’ ]
DO 39 L =~ K3,90
31-DISPLAY °* SCAN DAY=-HPSMINSSFC =, #DAY(1),'=*,#DAY(2),* 1", #éDNAY(
Yo't ,#DAY(4) 3

CALL INPUT (L,1,VCHI,YCH2,]1V2)
SWLI = (VCHI = BL(1)) » VYU(&,L) 7 VU(2,L)
DISPLAY °*SWL! =*,#SVLI," LAMBDA s=',#VVUCL1,L),° CHANNFY, =2',0#1
DISPLAY *FDET =',0UuVU(A,L)," RESPONSIVITY s, 00V(2,L)
DISPLAY "% % % % % & % % % & % % & % % & & & & & & ¢ & & % & 5 % &
¢ & x ¢ 2
39 CONTINUE
1R DISPLAY *'KEY IN | TO PECYCLE == 0 TO TEPMINATE PUNesoose ', #
ACCEPT ISET
IFCISET.EN.1) GN TOH 1P
DISPLAY ‘#ssssssssssssstsasss)FF THE AIPessstssassstssbsdstsstsns’

G0 To 22
66 ON EREROFs 77
77 DISPLAY ‘'E1I0OP(T77) INTEPRUPT, L = *,¢L,"', KEYIN NEV L = °,¢
ACCEPT NEW
L = NEV
ON ERFROPs SYSTEM

GO TO (9, 31,15, 1, 15, 9) 1
[aXPI 1 1 ] 2
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SUBROUTINE "INTER1" PERFORMS A SINGLE INTERPOLATION OF A
POINT T WITH RESPECT TO POINTS "“T1“,AND *'Te"

USAGEs CALL INTERI ( Ms T» T1s TR» V6 )

DESCRIPTION OF PARAMETERS
M = LOVER BOUND OF TABLE ARRAY "Y" VALUE. l.E. (TABLE(X,Y))
T = POINT TO BE INTERPOLATED :
Ti= LOWER BGUND TABLE POINT
T@s UPPER BOUND TABLE POINT
Vés RETURN VALUE OF INTERPOLATEL FOINT

SUEBHOUTINE INTER! (MuaT»T1,712,V6)
DELT = T2 - 11

TEP = (85,

e 5%tM=1)) - T

A = pELT © TEP / S.

Ve = Tl - X

RE{URN
END

SUBROUTINE INTER2 PERFORMS INTERMULALION OF
1HE OUTPUT OF SuBnUUTINE INTER]

USAGE! CALL INTER2 (Vi, V2, V, 11, VT)

DESCRIPTION OF PARAMETERS
V1l = {ST OUTPUT OF INTER]
v2 = 2ND OUTPUT OF INTERIL
V = WAVELENRTH INPUT
11 = LOVER BOUND OF TABLE ARRAY "X". I.E. (TABLE(X,Y,))
'JT = RETURN VALUE OF ITER2

SUBROUTINE INTEE2 (V1,V2,V,11,VT)

DIF = 2,

IF (11.EQ.5) DIF = 1.

DI = Y2 -
L2 s ¥ - 15,

IF (I11.EQe4) D2 = U =« 13,
X = D1 =« D2 /7 DIF

VT = UVl + X

RETURN
END

SUBROUTINE LINFIT

PUFPOSE

MAKE A LEAST-SQUARFS FIT TN DATA VITH A STRAIGHT LINE
Y = B*X + A

USAGE

CALL LINFIT (¥,Y,SIOMAY,NPTS,MNDE, SIGMAA,B,SIGMAB, P, VL, ICH)

DESCPIPTINY OF PARAMETERS

X -
Y
SIGMAY
NPTS
MODE

ARPAY OF DATA POINTS FOR INDEPENDENT VARIABLF
ARRAY OF DATA PNINTS FOP DFPEMNDENT VARIABLE
APPAY OF STAYDAFD DEVIATIONS FOR Y DATA PNIMTS
NUMBER OF PAIRS OF DATA POINTS

DETFRPMINES METHND NF VEIGHTING LEAST SQUARES FIT
+1 C(INSTRUMENTAL) VEIGHT(I) = 1.,/516MAY(I)*s?

f (NO VEIGHTING) WEIGHTC(I) = 1.

-1 (STATISTICAL) VFIGHT(I) = 1./7Y(D)

B-5
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A = Y INTERCEPT OF FITTED STRAIGHT LINE
SIGMAA = STANDARD DEVIATION NF A

B « SLOPE OF FITTED STRAIGHT LINE
SIGMAB = STANDARD DEVIATION OF B

R -~ LINEAR CORRELATION COEFFICIENT

VL ~WAVELENGTH

CH ~ CHANNEL

LINFIT «- LEAST SQUARES LINEAR FIT.

SUBROUTINE LINFIT(X1,Y1,SIGMAY],NPTS,MCTE,A,SIGMAA,B,SIOMAB,R,VL, I
. <

DOUBLE PRECISION SUM, SUMX, SUMY, SUMX2, SUMXY, SUMY2

DOUBLE PRECISIONN X1,YI, VITIGHT, DTLTA, VARNCE -

COMMON /C/ XC(1l1)s YC11), SIiq ¥t 1)

ACCUMJLATE WEIGHTFD SuUM

SV = 0,

SUMX = @.

SUMY = 0.

SUMY2 = 0,

SUMXY = Q.

SUUMY2 = 0.

DN SO I=]1,NPTS

Y1 = X(I)

Yl = Y(I)

IF (MODE) 31, 36, 3R
IF (Y1) 34, 3K, 32
WVEIGHT = 1. 7 YI

GO0 TO 41

VEIGHT =1. /7 (=-YI)

GO TO 41

WEIGHT = 1}.

GO TO al

WEIGHT = 1. 7/ SIGMAY(I)xs2
Sum = S1IM + VEICHT

SUMX = SUMY ¢ LEIRHTsYXI
SUMY = SUMY + YEIGHT=Y]
SUMX2 = SUMY? + WFIGHT#X]sX1
SUMXY = SUMYY + VFIGHTsXIsY]
SUMY2 = SUMY2 + VEIRHTsY[aY!
CONTINUF

CALCULATE CNFFFICIEMNTS AND STANDARD DEVIATIONS

DELTA = SUMaSUMXD = SUmYsSUmY

A = (SUMX2#SIMY - SIMYeSUMXY) / DELTA

Y = (SUMXYRSUM - SUMMeSUMY ) / DELTA

DISPLAY ’

DISPLAY 'cesxcassss s s sS S SN sESS SRS R SR NS S S SR EENEERERAEEERECSTERR
=

DISPLAY °* VOLTAGF (' # VL, 5 #ICH, ') = ',4#B,*' & SCAN +',»A
DISPLAY '2s2ss83 23 csasr e S SRS EENEERESrEESEEUNES "SRRI RE=TE2aR
=
DISPLAY
RETURN

FAND

B-6
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SUBROUTINE VA& CALCULATES THE CHANNEL 4 REFERENCE
VOLTAGE ASSUMING A 4.86 VOLT RAMP LENGTH AND STOPES
IN VUt7,L) FOR EACH WAVELENGTH. VV(7,L) IS THEN CON-
VEPTED TO THE ACTUAL VOLTAGE, AND RELATIVE DIGITAL
COUNTS, USING THE ACTUAL RAMP LENGTH AND STORES IN
ViB,L)» AND V(9,L), RESPECTIVELY

USAGEs CALL VA4 ¢ V1, V7, VB, R, V9, IV )

DESCRIPTION OF PARAMETERS

Vl = I8PUT WAVELENGTH

V2 = RESPONSIVITY
V7 = WAVELENGTH REFERENCE VOLTAGE (4.6 VOLTS) PAMP LENGTH
VB = WAVELENGTH ADJUSTED VOLTAGE (ACTUAL VOLTS) RAMP LENARTH

V9 = WAVELENGTH PELATIVF. COUNTS IO ADJUSTED VOLTAGE
R = FAMP UNLTAGE LENGTH INPUT
IV = ALGORITHM COUNT OPTIMIZER

SUBPOUTINE WA4 (V1,v2,VT7,VR,E,V 5 1V)

DIMENSION A(3,6)

DATA A, VPK, CNT

71.14527, 3.41492,.0237844, 2067633{ 1.52349, 0.000M000,
~1¢h4TTBy PA.966462,P.265TNR,0.97594)1,0.266592,R0.0079R181,
~3e123B3, M.490235,-.73A932054,-2.04175,+288636,.0000000,
4eRBEs N.0050°A244/

R2 = R & CNT

IF (V1eLTee?71) IV = 1}

IF (V01eGTee?71 ) 1V
IT tV1«eGTe1e36) 1V
IF (V1eGTe2.4R) 1V
IF (V1.GT.9.20) 1V
IF (V1.GTe12.7) 1V =
U7 = (ACL,1Y) + AC2,IV)sULl + A(3.1U)*VU1xV])

YA = Y7#k2 7/ VPK

V9 = UB / CNT

2 = 1.00008

FETURN

END

RN D W

SUBROUTIYE " INPUT'" ACTS AS A DRIVER ROUTINT TO

INPUT THE RECFIPT OF THE STANDARD DATA SET PER

WAVELENGTH OF 11 CHANNEL 4 VALUES AND S5 CHANNEL
V(T VALUES FOR CHANNEL "1, FROM THE TERMINAL.
ALTEENATIVELY, IF IvV2 IS UNEOQUAL TO ZEFO, THEN

TwO CHANNELS OF DATe CAM BE SIMULTANEOUSLY PRO-
CESSED FOF THE SAMF VAUELEMGTH.

uSAGE?D CALL INPUT (Ls1,VCHI,VCH2,1V2)

LESCHIPTION OF PATAMFTEFRS
L = WAVELENGTH ASSNCIATFD APPAY POW, B .E."UU(X,LM"

I = INPUT CHANNEL NUMBEF

VCHI = PETUPN UVALUE FOP CHANNFL “I*
YCH2 = TETUPN VALUE FNPR CHAMNFL “IY27e"
tv2 = NFTIONAL CHA'WFL NU'MBEF *Iys"

B-7
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SUBROUTINE INPUT ¢ L, 1, UCHI,» VUCHE, 1IVE )

COMMON B(6), VUV(9,60)

COMMON /C/ Dt11), V(11), SIGMAY(11)

DIMENSION C(C11)

DATA CNT .@85089244

VCHE = @.

ive = 0 v

DISPLAY

DISPLAY 'INPUT FOR LAMEDA',#VVUC1,L),', CHANNEL ¢°',#1,°', ROW =',fL

DISPLAY *KEYIV 11 POINTS AROUND',#UU(9,L),* COUNTS®

VL = Yy(i,L)

DO 11 J = 1,11

DISPLAY 'REYIN®,#UV(1,L)»* SCANC(C*,9J,* ) = ', @

ACCEPT v(U)

CtJd) = U

UCJd) = U(J) e “NT

DRJ) = J)

CONTINUE

DISPLAY °*SAMPLE COUNTS APPAY = *, C

DISPLAY °*KEYIN "0" TO CONTINUE, *"J" TO CHA“GE SCaN “J" °*,

ACCEPT K

IF ¢ Ke.GT«8 ) GO TO 2

IF (DC1M).EQ.0) 6N TO 4

CALL LINFIT (D,V,S5IGMAY,11,3,A,SIGMAALBO,SIGMAR,R,VL,4)

TLAM = (UYUCR,L) - A) /7 BO

TCHAN= TLAM + (&L.=-1) /R,

KCHAN= IFIY(TCHAN ¢+ .5)

12 = 1

IF (IV2.GT.0) 12 = w2

DO 12 M = 1,11

CiM) = @,

DMy = B,

(M) = 0B,

CONTIMNUE

DISPLAY 'KEYIN S CHANVFL*,#12,*' VYALUES AROUND PELATIVE SCAN LINE®*,
[ 4

DO S J = 1,5

JJ = KCHAN + (J-3)

DISPLAY °*KEYIM “J" =',#J,°* VALUE FOP SCAN',#JJ,* = ', ¢

ACCEPT VJ)

CeJ) = (D

U(J) = V(J) = CNT

DCJ)Y = (JI)

CONTINUE

c0 TO 3

CALL LINFIT (P2,V2,SIGMAY,»5,0,A,SIGMAA,BN,SIGMAB, P, U (1,L), 1)

YCHAN = BN * TCHAY + A

JCNTS = UCHAN /7 CMT

IF (IV2.EQ.0) YCHI = YCHAN

JCH2 = VCHAN

DISPLAY *YCHAN(UNOLTS ) =',#UCHAN, ' =',#B0,* *=',#TCHAN,®' +',4A

DISPLAY *UCHAN(COUNTS) =°,#UCNTS

DISPLAY

DISPLAY *'KEYIN "0 Tn CONTINUE, "I" Tn INPUT CHANNEL "I' DATA ‘',¢#

ACCEPT 1v2

IF CIV2.CTe0) GN TO 10

RO TO A

DISPLAY 'OLD SCAY',#K,' = ", #C(¥),', YEYIN MEW SCAN',#K,*' = ',»
ACCEPT C(¥)

V(K) = CIK) * CMT

GO TH 1

RETUPRN

FND
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SUBROUTINE FDET! COMPUTES THME DOUBLE LINEAR
INTEPPOLATION OF VALUES FOR THE LEAD SULPHIDE
DETECTOF TEMPERATURE RATIO.

1JSAGEs CALL FDET! (V1,T,V6)

DESCRIPT10N OF PARAMETERS?:
V]l = VAVFLENGTH
T = DETFCTNR TEMPEPATURE IN DEGREES CENTIGRADE
V6 = PETUPNED VALUE PATIO

SUBFOUTINE FDET1 (V1,T,V6)

DIMENSION PBRS(%,6K), P(2)

DATA PBS /70.0,1708:23¢3,2R:.5,38.02101,1e0,1061721434,1.53,
10651:0511051e248,1484,2:0,1:.0,1.10,1.24,1.44,
2819511951048, 1.80,265,160,1.2125,10449,1.89/

Kl = 2

K? = 2

IFC((TRE.PBS(K2,1)).AND.(T.LE.PBS(KX2+1,1))) 0 TO 1}

K2 = 852 + 1

GO TO 2

IF((VIeBEPBS(1,K1)).AND. (VI LE.PBS(),X141))) GO T0 3

Kl = K1 + 1

G TN 1}

3 K3 = K2
nn a4 ¥ = 1,2
X1 = PBS(1,%1)
¥2 = PBS(1,K1+1)
Yl = PBS(K3,«1)
Y2 = PRS(X3,Kl+1)
DY = %2 - Y1
LY = Y2 - Y1

DA = Y1 - X|

P(K) = Y1 ¢ (DAsLY)>/DY
K3 = K3 « |

CONTINUE

X1 = PBS(K2,1)

X2 = PRS(K2+1,1)

Yl = P(1)

Y2 = P(2)

DX = X2 - V1

DY = Y2 - Y1

DA =T - X1

UA = Y1 ¢ (D1sDYI/DYX
RETURN

FND

B-9
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e « s o o s o S=191 SINGLE SPECTRAL SCAN ANALYZER < ¢ o ¢ o o
COMPILE VLATF: APR 12

EEEEBREERAEERARABEA RN SRR ARRRRS SRR AR RERRRERERA R SR RS RSAR R AR SRR KR

KEYIN SCAN DAY,HR,MIN,SEC = 254,14,80

NEXT DATUMi44

KEYIN RAMP LENGTH IN COUNTS = 973

KEYIN CHANNEL ¢ = 6§

LONG WAVELENGTH TABLE 1
ROW--LAMBDA--REF VOLTS--ACTUAL VOLTS-~-RELATIVE COUNT

1 6.020 2.86284 2.867182 $73.15669374
2 6.30 297227 2.976778 595.26530¢ 58
3 6.60 3.088314 3.087814 617.26155880
4 6.90 3.19544 3.200288 639.74545271
5 7.20 3.30918 3.314201 662.516987 40
6 T+59 3.4243¢ 3.429554 685.576162R7
7 7.80 354097 3.546345 70849229792
8 B.10 3.65902 3:664575 732.55743¢.15
9 R.40 3+.77851 3.784243 756.47953398
10 R.70 3.89943 3.905351 783.6R927257
11 9.29 4.02170 4.027898 805+ 1RAA5195
12 9.30 B.A0922 N.630177 125.97386R€2
13 9.60 0.72345 Ae724543 144.23786372
14 9.90 A«81599 B.817228 163. 36597417
15 10.20 0.9N6RE N.908234 1R1.55R81999R8
1A 10.50 0.99405 Ne997559 199.41454114
17 10.20 1.02R356 1.0R5204 216.93499765
1R 11.10 1.16939 1.171169 234411956952
19 11.40 1.253%% 1.255454 250« 9AB25675
29 11.71 1.33603 1.338858 267.481085933
21 12.00 1.41AR3 1.41R9R2 283.,65797726
22 12.30 1.49594K 1.498226 299,49901055
23 12.A0 1.57340 1.575789 315.00415929
24 12.992 1+.6R1KS 1.6R4206 336.67689942
25 13.20 1.76825 1.770928 354.01287646
26 13.507 1.RS4RY 1.RS57650 371.34885349
27 13.80 1.94143 1.944373 3RR. ARAR3NAS3
29 14.10 2.02RRNA2 2.03117465 L4AR.A2ORATST
29 14.30 2.0AR574 2.888910 417.57R12589
3n 14.80 2.17234 2.175F32 434.91410262
31 14.90 2.75893 2.PR2352 452,25007987
a2 15.20 2.3455%2 2.34907R 49, S5RABSAT0
a3 15.40 2.40324 2.40A89) 481.14337473

INPIT TD,TR,TA,TS,TH, 1M DEGPERS CEMNTIGPCDE

KFYIN SCAN DICHENIC TFMPERATUFE = 24.893

WEYIN SCAN NEFEPENCE TEMPEFATURE = «15.252

KEYIN SCAN AMBIENT CAL SNURC*. TEMPERATURF = 23.2R1

KEYIN SCAN SDPHEPFE TEMPERATIIPE = 23.28]

XEYIN SCAN HEATED CAL SOVPCE TEMPERATURE = 49,025

KEYIN DETECTNR TEYPERATUFE IN DEGPEES KFLVIN = R6.205

TN, TRsTAsTS»TH, TEMP = 244893 «15.252 23.2R1 23.231
49.025 B86.205

Example 1. — Long wavelength tables 1 ind

2; calculations for wavelengths 8.1, 9.3,
and 14.1 micrometers; and use of contingency
interrupt.
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LONG VAVELENGTH TABLE 2

ROW—-LAMBDA--RESPONSIVITY--EHISS!V!TY--D!CHROIC----H!RPOR----FDET-TEMP

1 6.00
2 630
3 6.60
4 6490
) T+ 20
6 7.50
7 7.80
8 Re 10
9 Re. 40
10 Be?79
11 9.00
12 9. 30
13 9.0
14 Ye A
15 10.20
16 10.58
17 10.80
18 11.10
19 11.40
29 11.70
21 12.00
22 12.30
23 12.60
24 12.94
25 13.29
26 13.50
27 13.80
28 14.10
29 14.30
an 14. 69
31 14.90
32 15.20
a3 1940

1e
e
l.
1e
le
|
.
le
1.
1.
le
1.
le
1.
1.
le
1.

1.

1.
1.
1.
1.
te
) Y
1.
1.
1.
1.
1.
1.
1.
le

8.9300000
0.9307500
#.9315000
¢.°322500
2.9330000
2.9337500
#.9345000
8.9240000
972850
8.9023750
8.8960000
. 8909000
3.8858000
#.8R07000
2.R908007
2.90885000
2.9262000
2.93890800
®.9416000
9. 9443000
2.9470000
2.9497200
8.9524000
2.9551800
0.958RA00
0.9630000
0.9672000
9.9715000
8.9745000
2.9790000
8.9835200
2. 9868000
3.9886000

1.02651000
1.02651000
1.02651800
1.02651000
1.082651000
1.02651000
1.02651000
1.826510080
1.02651000
1.02651000
1.02651000
1.02651000
1.02651000
1.¢2651000
1.02651000
1.02651000
1.02651000
1.32651000
1.02651000
1.02651000
1.02651000
1.02651000
1.02651000
1.026510M0
1.02675100
1.A2711250
1.02747400
1.02783550
1.02807650
1.02843800
1.02879950
1.0761560%
1.12339%zv0

=N=0=0=0=0=0=0=0=0=0=020=0=0=0=2020=020=0=0=0=0=0=0=020=N=0=0=0=0=0=

SUAN DAY-HI'tMIN:SEC

INP!IT FORe
ESC:  (INPUT)9+1
+0 17

EFFORCT7) INTEEPUPT,

L

2.96000 2.66800
0.98000 #.68500
1.00000 2.67708
1.00000 @.6770°0
1.60000 0.67700
1.20000 8.67700
1.00000 0.67700
0.99800 0.70200
0.99200 0.72100
0.98600 9.73467
A.9R000 0.75700
0.98000 #.76727)
#.97800 B.74700
A.97200 #.73050
f.97000 ?.71700
2.97000 071200
2.36400 f.71200
2.95600 0.71200
P.94400 6.71209
0.94000 8.71833
0.92030 2.72000
‘N.90500 a.72R00
A.92700 #.73000
A.94800 A.72650
7.95900 A.70500
Ne 96500 A.70850
0.97900 f.71000
1.00000 2.72700
1.00000 @.71550
1.00000 0.64600
1. 00200 P.57750
1.00000 #.55100
1.00000 2.55100
254~ 14: 0t 44
KFYIN NEV = R



Page 3 of 5

INPUT FOR LAMBDA 8.1, CHANNEL ¢ 6, ROV = 8
KEYIN 11 POINTS AROUND 732.%5574361 COUNTS

KEYIN 8.1 SCANC 1 ) = 724
KEYIN B.1 SCANC 2 ) = 726
KEYIN 8.1 SCANC 3 ) = 728
KEYIN 8.1 SCANC 4 ) = 728
KEYIN B8e1 SCANC 5 ) = 73]
KEYIN Re1 SCANC 6 ) = 111
KEYIN B«l SCANC 7 ) = W32
KEYIN 8.1 SCANC 8 ) = 734
KEYIN Bel SCANC 9 ) = 737

KEYIN 8.1 SCANC 10 ) = 737

KFEYIN 8.1 SCANC 11 ) = 740

SAMPLE COUNTS APRAY = 724 726 728 728 731 111
n 734 737 137 740

KEYIN "0" TO CONTINUE., "J" TO CHANGE SCAN "J" 6
OLL SCAN 6 = 111, KEYIN NEW SCAN 6 = 732

KEYIN "@" TO CONTINUE, "J" TO CHANGE SCAN "J" 7

OLD SCAN 7 = 0, XEYIN VEW SCAN 7 = 734

KEYIN “0" TO CONTINUE, *J" TO CHANGE SCAN "J" R

OLD SCAN 8 = 73/, KEYIN NEW SCAN 8 = 737

KEYIN "0 TO CONTINUE, *J" TO CHANGE SCAN "J" 10

OLD SCAN 12 = 737, KEYIN NEW SCAN 10 = 738
KEYIN "0" TO CONTINUE, *B'" TO CHANGE SCAN “J" 0

ZooEErE S ECEEREESCCEC SRS OENRESEIERARSECREESCCCIREEEIETEEEISS
YOLTAGEC Pel, 4) = R.BN32E-03 * SCAN + 3.61480R9R2
sers=ErESCSrEIES =S EECSCCCESREICSSES2SCSRSRCSEEREREZXSEISERESSS

KFEYIN 5 CHANNFL 6 VALUES AROUND PELATIVF SCAN LINE 6

KEYIN "J" = | VALUE FNP SCAN 4 = 394

VFYIN "J" = 2 VALUE FOF SCAM 5 = 397

KEYIN "J" = 3 VALUE FOR SCAN 6 = 400

HEYIN *J" = 4 VALUE FOT SCAM 7 = 401

VEYIN "J" = 5 VALUE FNAT SCANM R/ = 400

SAMPLE COUNTS ARPRAY = 394 397 400 401 400 4]
” %/ a (%) 0

KFYIN 0" TO CONTIMUE, 'J' TN CHANGE SCAN "“J" @

===z=zss2sszm=m=s===s=c=z=
VOLTAGE( R.1, 6)

2+ 2+ 2 2 22 2 2 2 2 2 2 £ 2 2 R & 2 2 0 % 2

TSRS SRS ESERES IR ESIRRIESISS =D

B.AN32F-N3 & SCAN + 1.9447776
=

DCHANCUOLTS ) = 1.992542439 = R,AN32E-03 * S,968217598 + 1.944777F
VCHAN(COUNTS) = 39R,34914R2

KEYIN "0 TN CONTINUE, I T0 INPUT CHANNFL '"I' DATA 9

COMPUTFED VBAT = 1.2400A2739

1.AM2ADA/ RESP / FEMISS. 7 PHNAD. /7 PHYOM, /RHOC/ ™D 4 ™ / Ta
fe10 le (.99800 N.T70200 0.924N000 N,99 HPIR,AG3 257.94R 29A.4R]

R RULLUASI9F =04 = BLACKRNDY PADIAMCF FNF RICHFOIC TFMPERATUPF
7.493257A3F~-N4 = BLACKBNDY RARIANCE FNP PEFEIENCE TEMPEPATUPE
7.5517RATF~-04 = RLACKRNDY FADIANCE FNP AMBIFMT CAL SOURCF TFMPEPATUPE
P.SA1THATE-04 = BLACKBNDY PADIAMCE FOR SPHFPE TEMPERATUPE
1.3R393694E~-N3 = Bi.\CKBNDY PADIANCFE FOP HFATED CALMSOURCFE TFMPEPATUFE
3.54A769519E=-04 = PFFEREMCE RADIAMCE CALC'ILATION

f,A46B15138E-A4 = SNUPCE RADIANCE AT THE CHOPPER CAL FOP THE AMBIENT SO

PCE U

1.234347267E-A3 = SOURCE PADIANCE ‘AT THE CHOPPER CAL FOP THF HEATED CAl.

SO'RCE

LAMBDA = R, CHANNFEL = & LVLIC = 1.RuN417416

LULIS = 2.621301783 LWLIF = 2.83683427

A CE R RS S RN I R R E T S I T R N L R I T R T R N R R R R E R R E R ER R IR EITII S SR RESTIESE

C-3



A R

Page 4 of §

SCAN DAY-HR ’
ESC: C(INPUT)9
+G0 77
EPRORCT7) INTERRUPT, L = 9, KEYIN NEW L = 12

INPUT FOR LAMBDA 9.3, CHANNEL ¢ 6, ROV = 12
KEYIN 11 POINTS AROUND 125.9738686 COUNTS

KEYIN 9.3 SCANC 1 ) = 118
KEYIN 9.3 SCANC 2 ) = 120
KEYIN 9.3 SCANC 3 ) = :21
KEYIV 9.3 SCANC 4 ) = 1283
KEYIN 9.3 SCANC 5 ) = 124
KEYIN 9.3 SCANC 6 ) = 126
KEYIN 9.3 SCANC 7 ) = 127
KEYIN 9.3 SCANC A ) = |29
KEYIN 9.3 SCANC 9 ) = 130
KEYIN 9.3 SCANC 1/ ) = 132
KEYIN 9.3 SCANC 11 ) = 133

SAMPLE COUNTS ARRAY = 118 120 121 123 124 126
127 129 130 132 133
KEYIN 0" TO CONTINUE, **J" TO CHANGE SCAN "J" 0

VOLTAGEC 9.3, 4) = 7.5A3E-03 = SCAN + 0.5R386981R

KEYIN S CHANNEL 6 VALUES APOUND RELATIVE SCAN LINE 6

KEYIN "J" = 1 VALUE FOR SCAN 4 = 554

KEYIN "J" = 2 VALUE FOR SCAN 5 = 560

KEYIN "J" = 3 VALUE FOR SCAN & = J62

KEYIN "J'" = 4 YALUE FOR SCAN 7 = S60

KEYIN "J" = S VALUE FOR SCAN B = 557

SAMPLE COUNTS ARRAY = 554 SO a 560 557 7
4 (%] 0 4] 4]

KEYIN 0 TO CONTINUE, *J" TN CHANGE SCAN "J" 3
OLD SCAN 3 = @, KEYIN NEW SCAN 3 = 562
KEYIN "8 TO CONTINUE, **J" TN CHANGE SCAN *J" 0

SS=mCaCT=SS=SZ=:CCSSEEZCSIS3SRCESECCSCSSE3ZRTSITESTSREIES=Ssc=o==s==
YOLTAGEC 9.3, A) = 3.0012E-03 *= SCAN + 2.7761]
SE S EE SRS CRAESCCSCECISECETEEEREEINCLEEEESEICTRICEEIEEERSzSoE==

VCHANCVOLTS ) = 2.7938BR24F = 3.0012E-03 = 5.921784774 + 2.77611
VCHAN(COUNTS) = 558.55307029

KEYIN **0* TO CONTINUE, '"I' T0O INPUT CHANNFL *I' DATA O
COMPUTED VBAE = 2.6626462R4
LAMIDAs RESP ¢/ EMISS. +» T'HODe /7 PHOM. /PHOC/ TD / TP / TA
9.30 1. A.9RA00 0.76200 B.8909007% M.99 29R.N93 257.948 29FA.48]
2.591962R4=E-N4 = BLACKBODY RADIANCE FOR DICHROIC TEMPERATURE
4426353075 7E~%4 BLACKBODY RADIANCF. FOR REFEHENUE 1EMPERATUPE
9.3236217T44E~04 BLACKBODY nAUIANCE FOF AMBIENT CAL SOURCE TEMPERATURE

¥+323621744E-~04
1.418631423E~03

BLACKBODY RADIANCE rOH SPHERE TEMPERATURE
BLACKBODY RADIANCE FOP HEATED CAL SOURCE TEMPERATURE

4.316815078E~-Q4 = REFERFNCE RADIANCE CALCULATION

9.3874R6927E-04 = SOURCE RADIANCE AT THE CHOPPER CAL FOP THE AMBIENT SO
RCE u

1.3M1875117E-33 = SOURCE RADIANCE AT THE CHOPPER CAL FOR THE HEATED CAL
SNIIRCE
LAMBDA = 9,3 CHANNEL = 6 LVLIC @ 2.663077964
LYLIS = 3.494553382 LWLIF = 3.922383726

T ERRE SIS e E R IR s E R IR E R AR R S R R EIE I E TS EERE RS RSS2SR ES S

Cc-4
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ESC: C(INPUT)9
LY X
+GO 77
ERRAN(T7) INTERRUPT, L = 13, KEYIN NEW L = 28 .
INPUT FOR.LAMBDA 14.1. CHANNEL ¢ 6, ROV = 28
KEYIN 11 POINTS AROUND 406.0208076 COUNTS
KEYIN 1441 SCANC t ) = 399
KEYIN 14.1 SCANC 2 ) = 400 .
KEYIN 14.1 SCANC 3 ) = 401
KEYIN 1441 SCANC 4 ) = 403
KEYIN 1441 SCANC S ) = 405
KEYIN 14.1 SCANC 6 ) = 406
KEYIN 14.1 SCANC 7 ) = 408
KEYIN 1441 SCANC 8 ) = 409
KEYIN 1441 SCANC 9 ) = 411
KEYIN 14.1 SCANC 10 ) = 412
KEYIN 1441 SCANC 11 ) = 414
SAMPLE COUNTS ARRAY = 399 400 an) 483 405 406

408 409 411 412 414
KEYIN 0" TO CONTINUE, “J" TN CHANGE SCAN "J" 0

e E N RS N e R S S I ST E A S E R EE S I R T E N S E RN ECR EERESEIREESRE

TAGEC 14.1, 4) = 7.639418181E-03 * SCAN + 1498SRR4945

<
Wwoun
]

KEYIN S CHANNEL 6 VALUES AROUND RELATIVE SCAM LINE 6

KEYIN "J" = 1 VALUE FNR SCAN 4 = 450

XKEYIN "J" = 2 VALUE FOP SCAN 5 = 450

WEYIN "J" = 3 VALYE FOR SCAN 6 = 453

KEYIN “J" = 4 VALY'E FNOF SCAN 7 = 450

KEYIN "J" = S5 VALUE FOR SCAN B = 454

SAMPLE COTTMTS ARRAY = 450 450 453 450 454 0
n i) 0 (7] 0

KEYIN "0 TO COMTINUE, "J" T0O CHANGE SCAN "J" 0

S CE S E S S S AR " S E S S T E S S S S I U S S N EEE S S S E R R R S S S 2 A EREEREE S =3 R

VOLTAGEC 4.1, 6) = 4.001600C01E-N3 = SCAN + 2.233R932
FE S ECZ eSS SX S S =SS CSS OIS ECC SIS ESCENSRESESSnNCaSCRITNSEESEs==E

YCHAN(VOLTS )

2+25A574115 = 4.001600A01F-03 * S.E6R79615A3 + P,233R032

UCHAN (COUNTS) 451.1343R92

KEYIN "@" TO CONTINUE, "I TO INPUT CHANNEL "I" DATA A
COMPUTED VBAR = 2,1138198R4
LAMBDA/ RESP / EMISS. 7 PHOD. / PHNOM. /RHOC/ TD / TP / TA
1410 1 1.00000 M.72700 0.9715000 A.99 2P98.093 257.94R 296.4R]
T.7A294357E-04 = BLACKBNDY FRADIANCE FOE DICHROIC TEMPERATUFE

4116996381 7E=-04 BLLACKBODY RADIANCE FNOF PEFEPENCE TEMPERATURE
7+1A5728968E~04 BLACKENDY PADIAMCE FNR AMBIENT CAL SOURCE TEMPERATIUPE

o

T.AA572R968E-04 BLACKBODY PADIANCE FOR SPHERE TEMPEPATURE
9.400443368BE-04 = BLACKBNDY PADIANCE FOP HEATED CAL SOURCE TEMPERATURE °

4.200293615E=-04 = PEFEPFNCF RADIANCE CALCUYLATION

T+1A31RBSSLE-04 SOYRCE RADIANCE AT THE CHOPPER CAL FNP THE AMBIENT SO
°CE U

P.RANS25923E-04 = SNURCE PADIANCE AT THE CHOPPER CAL FNE THE HEATED CAL
SNUTCE

LAMLDA = 14.1 CHANNEL = 6 ©~ LVLIC = 2.114239913

LWLIS = 2.907899963 LULIF = 2,993185615

AT TR R R S A S EE E I S R TN S E S E E R E R R E S S R E R E E S E S S R E N RE S E RS ERIREES S =

C-5
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ESC: C(INPUT)I9+I

+G0 3
szass=szsansssSHORT WAVELENGTH CALCULATIONS FOLLOV=sssszsssxss
] SHORT WAVELENGTH TABLE 3
}i0\--LAMBDA~-<-PEF VOLTS~--ACTUAL "OLTS--RELATIVE COUNT--RESPONSIVITY
34 Bl 2.51504 2.513860 503.52619946 1.0
35 A.42 2.58373 2.58'7652 $17.27802572 1.0
36 Beliy 2.65244 2.656464 531.03366140 1.0
37 Bedb 2.72117 2.72%529%5 $544.,79310650 1.0
38 D4R 2.78991 24794145 558.55636101 1.0
29 N.50 2.8586R 2.,863014 57232342496 1.0
40 B.52 2.92746 2.931992 586.09429R83i 1e0
41 AeS54 2.99626 3.000809 $99.8689R1@9 1.0
42 Pe56 3.06508 3.06973S8 613.64747328 1.0
43 BP.58 3.13392 3.1386R0 627.42977490 1.0
4a D60 3.20278 3.207644 641.21588592 1.2
45 Me 62 3.27166 3.276627 655.P0SRMARIAR 1.0
LA N« 64 334056 3.345€30 668479953625 1.0
&7 Aekb 3.40972R 3.414651 682.59707554 1.0
48 N.6R 3.47841 3.483491 696.39842424 1.0
49 De?7O 3.54737 3.552751 710.2035R238 1.0
50 0272 3.77324 3.77R968 755.4249474) 1.0
&1 Be "4 3.80371 3.8094R4 76152517691 1.0
52 D76 383418 3.84000% 767.62540642 1.0
53 A.78 3+86465 3.870516 TT3.72563592 1.0
54 MeBO 3.89512 3.901032 T779.82586543 1.0
58 Ne8R2 3.92559 3.931548 785.92609494 . 1.0
56 Ae8B4 3.95606 3.962064 792.02632444 Le®
57 MeRA 3.98453 3.9925R0 798.1265539% 1.0
SR .88 4.71700 4.023096 BAL.2267R345 1.0
S9 P90 H,04147 4.053812 810.3270129¢ 1.0
RN A.93 4,P021R 4.N993R6 819,47735721 1.9
£l Ne96 4. 13RRR 4.145160 B828.62770147 1.0
(3 110 4,35217 4.35R773 87132930802 1e0

=1=zN=0=M=0=0=0=20=0=20=20=0=0=0=20=0=0=0==0=A=P=Pl=N=20=0=0=2fzA==Nz=M=x0x
SCA? DAY-HR:MINISEC = 254~ 148 Ot 44

INPUT FOF LAMBDA 7.4, CHANNEL ¢ &, POV = 34

KFYIN 11 POINTS AROUND SMA3.5261995 COUNTS

KEYIN A4 SCANC 1 ) = H

ESC: C(INPUT)O+!

LALLAS & FT. LAUDFRDALE UUSFNSs PLEASE CNPY 1010PFEP /MESSAGFE/. THX.
+

Example 2. — Short wavelength tahle 3.

C-6



GO
ssasssavisassssNEAR INFPA-RED CALCULATIONS FOLLOWwssssesamasss
KEYIN DR*ECTOR TEMPERAYURE IN DEGREES CENTIGRADE = £4.6623
LEAD SULPHIDE TABLE &
FO\~-LAMBDA==REF VOLTS--ACTUAL VOLTS--RELATIVE COUNTS~<-RESP.~-FDETI1TEMP

£3 1.40 A.22605 n.226397 4%.25740927 le 1.1678211
(] 1.44 0.29490 0.295345 59.04015624 e 1.1615923
65 1.48 0.36459 0.365144 72.993123128 1. 141553436
66 1.52 0+43513 8.435794 87.11633438 le 11491348
67 1.56 PeSNESI 0.5087296 101.40976557 1e¢ 1.1429061
6R 1.7 D.57877 A+S579650 115.R73424R2 1. 1.1366773
£9 164 B.65187 0.652855 130.50731215 le 1.136A773
70 1.68 M.7258]) fe.726912 145.31142755 e 1.1366773
7 1.72 N.RANAL 2.801800 160. 28577102 1« 1.,136A773
72 176 8.R7625 M. R77580 tvs.aaeaagss te  14138A773
‘73 1.80 N 95275 A.954191 19M. 74514217 le 1.1366773
74 1.84 1.03009 1.031654 206.23016A986 1. 1.1366773
75 1.R8 1.10R29 1.109969 221.RRS542561 1« 1.1366773
76 1.92 1.1R733 1.1R9335 237. 71090944 le 1.1366773
77 1.96 1.26723 1.269152 253. 7042134 1. 1.1366773
7R 2.00 13479R 1.350021 269.,R725A132 1e 141366773
79 2.04 1.42957 1.431742 2RA.20RT293 4 1, 1.14R8591
RN 2.28 1.51202 1.514314 302.71512548 1o 1.1AP4409
a1 2.12 159532 1.59773R 319.391749FF 1. 1.1723227
pe 241K 1.67947 1.682013 336.23R6A192 1« 1.1R427045
#3 2.20 1e7h446A 16767140 353.2556R225 1e 1.1960R6€3
PL 2.24 1.R5MA31 1.R53119 370 442990kK 1« 1.20796R0
as 2.28 1.937014 1939949 3R7.80052713 1« 1.219R498
FA 2.32 2.02456 2.027632 4054 3PR29LAA 1. 1.2317316
r7 2.36 2.1129¢ 2.116164 023o02628450 1« 1.2436134
;R 2.40 2.2022) 2.20554% 440.R9450408 1. 1.2554952
] 2.44 2.29231 2,2957RS 45R493295375 te 1.2A73770
on P.4r 2.3R326 2.38ART72 477 141R3058 e 1.279258R

==A=0=2A=Q=asN=A=N=MN=xAsP="=N=z"cs=sN=P=P2)=Ae="=O=2A=zP=N=0="1=0=zeNe@=
Example 3. — Near infrared table 4.
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- do.. - i i f , )
A 1 T T hl """T" Ty | e e I = i vy e
N ] 7 o i —
. ‘ !
- . * I
S-191 SINGLL SPECTRAL SCAN ANALYSIS PROGRAM
START
1. INITIALIZE VARIABLES
2. READ IN DATA ARRAY "V "
3. INPUT WAVLLENGTH, RESPONSIVITY SET "y
T
 ad
I PRINT HEADLR |
KLYIN SCAN TIML, RAMPLENGTH, § CHANNEL
FROM TERMINAL
1ONG RAVE LINGTU SHORT WAVEL L1NGTIi LLAD SULPILL DI
ol LAY : DISPLAY KLYIN DEI.
1 3
' TARLT | O | 1ami’s (D | 11wt RATURI
i L34 , 6. g !
KEYIN TIV, TR, 10 WAV - COMPUTI
ol s LLNGTH 'L FDLT
U wh e
TRON. TTRMINAL 4 I
l @ [Drseray DISPLAY
Y | scav TiMp TARIT 4
CONMPUTL
SUREARNIES r———’IL-bS,Q()
SIVELTES, CALL SuB- DO WAVE -
WD RLTTT ROUT TN, LLNGTH "L
TIVETE S 1NPUT T
l DISPTAY
YRS COMPUTL Skl @ SCAN TIM
: IARIT 2 @ [vaLus
11,33 J
IR DISPLAY ®
Lo e Skl VALULS
~ [ s COMPUTI P8
IDE BN VALULS
CALT SUB- DISPLAY 1S
ROUT INY VALULS
INPUT
COMPUTL LWL
VALULS
DISPLAY Lhl
VALUES
o /
A\
Vi

REPRODUCIBILITY OF THE
%nmgm PAGE IS POOR



§-191 CONTINGENCY INTERRUPT OVERLAY

3 START

DISPLAY
“ERROR (77) INTLRRUPT, L=OLD VALUE, KEYIN NEW VALUE=="

4

L KEYIN NEW "L" FROM TERMINAL |
CHANNEL
NUMBER
1 or 6 [T 10 STATEMENT (9) BEGINS
STATEMENT (4 LONG WAVELENGTH CHANNEL,
3 or 5 [0 70 | STATEMENT @3 BEGINS

2 02 2 _[co 1o STATEMENT (D BEGINS
STATEMLNT GD| NEAR INFRARED CHANNEL.

*NOTL: STATLMINT QZ 1S ACCLSSLD BY ALYING IN "GO 77
CARRIAGL RLTURN'" AFTER AN "LSCAPL" 1S dIT,
OR BY KLYING IN "GO 77 CARRIAGE RETURN" AFTLR
A SYSTLM LRROR OCCURS.

D-2

#1'PRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

STATEMENT QD SHORT WAVELENGTH CHANNEL. Si

P
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S042-5 SAMPLE INrUT SOURCE LISTINC



GMT

HRS :MINS

13:56:10.
13:56.10.
13.50-10.
13.56:10.
13:56:10.
13:50:10.
13 Su-10.
13:56:10.

13 50-10.

13 56 14

13 56 10.
13:56 14,
13'56.10.
15.56 10,
13 56.10.

13 56 1.

13 50 1¢

13 50 U,
13:56° 10,

13.56 1u.

13°50 {0,
350,10,
13:56:10,

13.56-10.

:SLCS

827
828
830
831
833
834
836
837
839

.840

842
843
844
8do
847
549
L850
E52
853
855
.85b

.859
L8061

.8b2

L8063

A5
14
808
869
871

872

*See appendix C, example 1, wavelength
for an application of this source list

2S191 RAW DATA (CHANNELS Al THROUGH A6) PAGL 787
PROJECT 1-090-303-LC3-41-2 AL ST

MISSION 3 ORBIT 0 SITE ©

SENSOR 5191 RECORDING FORMAT 5191 (191) FLIGHT DATE 11 SEP 73
A001 A002 A003 A004 ADOS AV06
LWL RAD SWL RAD SWL RAD FILTER SWL RAD LWL RAL

PBS AND §13 s11 POSITION S12 DET POS
COUNTS COUNTS COUNTS COUNTS coums COUNTS
391. 5. 18, 719. 6. 0.
390. 5. 18, 721. 6. 0.
393. 6. 14, 723. 0.
393, 7. 13. T24. 5. 0.
389. 4. 14, 1 et 726 5. 0.
386. 7. 13. 2 —— 727. 5. 0.
378. 7. 13. 3 et 729. S. 0.
383, w——1 5. 13. &4 o 730 5. 0.
384, w— 2 5. 1. 5 et 732, 5. 0.
387, @——3 5. il. 6 —— 733. 5. 0.
391. -—4 S. 12, 7 —— 735. 5. 0.
396, @—— 5 1, 12. 8 ——t 736. 5. 0.
399. 4, 12. © et 738 s, 0.
401. 6. 13. 10 e—a 739 5. 0.
402. 6. 13. 11—t 741, 5. 0.
406. 5. 13. 741, 5. 0.
409. 5. 14. 744 5. 0.
412. 7. 15. T46. 5. 0.
413. ? 15. 747. 5. c.
411, 7, 15. 748 5. 0.
415, 5. 15. 750. 5. 0.
4106, 4. 13. 752 5. 0.
421, 3. 12. 753. 5. 0.
426, 2. 11. 755. 5. 0.
429, 1. 12. 756 5. 0.
427 3. 12, 758. 5. 0.
435, 3. 3. 759. 5. 0.
435, 4. 13. 761. 5. 0.
440, 4, 12. 762 5. 0.
440 4. 12. 764 5. 0.
440, 3. 14. 766. 5. 0.
449, 3. 14, 767 5. 0.

of the relative scan line numbers.

E-1

= 8.
ing

1 micrometers
and the use



