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The objective of this report is to provide direct read-out sat-
ellite data users with the necessary information and program documen-
tation for computer processing and display of direct read-out (VHF)
satellite data. This report is an extension of, and a supplement1 0,
Atmospheric Science Paper No. 181 (Miller and Vonder Haar, 1972). As noted
in that paper, the versatility and utility of direct read-out sat-
ellite data can be greatly enhanced by digitizing and‘computer processing
the data. Of course, to do this requires rather extensive computer
programming. This programming has been accomplished, and is presented
here in complete detail. 3

Caution must be exercised in attempting to use these programs
on certain computer systems. The programs presented here were specif-
ically designed for use on a Control Data Corporation Model 6400
computer, a 60-bit-per-word device. Also, the programs were written
using Fortran Extended version language. To change these programs over
for operation on another machine, only minor changes of some state-
ments need be made and can be done easily by anyone reasonably proficient
in computer programming, and familiar with the particular machine being

used.

References to standard terms, procedures and scientific papers
concerning realtime satellite data are included in Atmospheric Science
Paper No. 181.



The following flow diagram outlines the basic programs and their
use in going from raw satellite signal to computerized data display.
The sections of the flow chart labeled "Routine' are simple sub-routines
of the program SRGRID.

The remainder of this report consists of a short descriptive

paragraph of:

(a) the satellite data tape
(b) each program

(c) each subroutine,

followed by the program listings.
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Infrared Data Tape

An Infrared (IR) data tape is a digitized, binary off-line tape
written at 800 bits per inch by the data conversion (analog-to-digital)
service at Colorado State University. Each file on the tape consists
of several satellite sensor scan lines. A line contains approximately
1980 data points. The data are packed in 60-bit words at 12-bits
per point. There are 990 points per record or 198 (60-bit) words.

Each scan line begins with 7 high amplitude pulses followed by several
space values, approximately 582 data values, and a calibration wedge.
Radiometer housing vaules follow the wedge until a new scan line

begins.

Automatic Picture Transmission (video) Data Tape

An Automatic Picture Transmission (APT) data tape is a digitized
binary offline tape written at 800 bits per inch by the data conversion
(analog-to-digital) service at Colorado State University. Each file
on the tape contains one APT picture. A picture has 800 scan lines
with approximately 800 data points per record or 160 (60-bit) words.
The first 20 records contain phase information. Each scan line begins
with a 48 point sync pulse followed by 750 points of actual data.

This is followed by another sync pulse and data line.



Program: FILMPLT
This program objectively contours IR or APT data and outputs the
analysed fields on microfilm. It labels and plots latitude and longitude
lines with the data. Each frame of microfilm is set up to contain 60

averaged lines of IR data or 50 averaged lines of APT data.

Input Cards:

CARD 1
Columns Description
1-5 NT = Integer number of microfilm frames
CARD 2
Columns Description
1-80 Alphanumeric label for microfilm
CARD 3
Columns Description
1-80 more labels
CARD 4
Columns Name Description
1 = North to South Orbit
1 D 2 = South to North Orbit
2-3 NMO Month of message
4-5 NDY Day of message
6-7 SAT Identifier

8-12 RO Reference orbit no.



CARD 4 (cont.)

Columns Name Description
14-15 RDY Reference day of
ascending node
16-17 RHD Reference hour of
ascending node
19-20 RMIN Reference min. of
ascending node
21-22 RSEC Reference sec. of
ascending node
23 RQ Quadrant
24-27 RL Reference longitude
in degrees
29-30 PMIN Orbital period (min.)
31-32 PSEC Orbital period (sec.)
34-37 PL Orbital displacement
to the west
38-41 H : Height
CARD 5
Columns Name Description
1-5 ORBIT Orbit number
6-7 TSRH First scan hour
8-9 TSRM First scan minute
10-11 TSRS First scan second
12-14 SRPM First scan RPM

15-19 ORIN Orbit inclination



Subroutines used

Plot routines on system

MAP FRSTPT
GRID GRID
PWRT LINE
OPTION NUMBR

FRAME PSYM



Special routines

ONE:

There is a subroutine ONE for APT data and one with the same name

for IR data. Each fills matrix AM with the data to be contoured.

The APT subroutine ONE reads and unpacks 400 lines of data for
each frame. Each line contains 750 data values. This routine averages
every 8 lines and every 8 1/3 data values. The averaged data is stored
in matrix AM starting in column 16 of each row. The first
and last 15 columns of each row are filled with the closest averaged
data value.

Subroutines needed: UNPACK

Core needed: 2223 octal

The IR subroutine ONE reads and unpacks 120 lines of data for each
frame. Each line contains 582 data values. This routine averages
every 2 lines and every 5 1/3 data values. The averaged data is
stored in matrix AM starting in column 6 of each row. The
first 5 and last 6 columns of each row are filled with the closest
averaged data value.

Subroutines needed: UNPACK - CHECKX

Core needed: 5000 octal



Special routines:

TWO:

This is a version of the SRGRID routine. It calculates the
positions of latitude and longitude lines through matrix AM. It also
plots a line of asterices on each contoured frame to represent latitude
lines and loogitude lines then labels each line.

Core: 2504 octal words



Special routines:

THREE
This routine objectively contours the data stored in matrix AM

and outputs the analysed field on microfilm.

Subroutines needed: from NCAR
CALCNT
QUICK

HILO
PROJUV

Core needed: includingall subroutines 1461 octal

Core and time needed for total program on CDC-6400

IR version
Core: 55000 octal
Time: 125 CP secondsl|
L f
66 PP seconds) il s
APT version
Core: 51000 octal

Time: 62 CP seconds|

for one frame
90 PP second%’
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Program SRGRID

This routine calculates the positions of latitude and longitude
lines through APT or IR datal. The routine then output: on paper a
grid of the data with slashes representing the latitude and longitude
lines and alphanumeric characters representing a data range. The grid
may be a low resolution of the data and cover from the right horizon
to the left horizon, or it may be a high resolution of the data and
cover only a small portion of the field available. If the grid is
low resolution the data is averaged. For APT data, every 8 lines
by 8 1/3 points are averaged and represented by one character. For
IR data,every 2 lines by 5 1/3 points are averaged and represented

by one character.

Core needed: on CDC 6400 43000 octal
Time needed: for 200 lines 175 CP seconds

high resolution 80 PP seconds
Subroutines:

FIND for high resolution
(or) FINDSR for low resolution

UNPACK

CHECKX

For conventional APT pictures (i.e., those not digitized) the
gridding geometry does not hold. Reference Paper No. 181.
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INPUT:

CARD 1

Columns Name Description (Integers)
1-5 KF Start grid position to output
6-10 KL End grid position to output

If a low resolution is wanted set KF =J1 and KL = J2 after Jl

and J2 are calculated. Note comment cards in the program.

CARD 2
Columns Name Description
= 1 North to South Orbit
¥ D = 2 South to North Orbit
2-3 NMO Month of message
4-5 NDY Day of message
6-7 SAT Identifier
8-12 RO Reference orbit number
14-15 RDY Reference day of ascending node
16-17 RHR Reference hour of ascending node
19-20 RMIN Reference min. of ascending node
21-22 RSEC Reference sec. of ascending node
23 RQ Quadrant
24-27 RL Reference longitude in degrees
29-30 PMIN Orbital period (Min.)
31-32 PSEC Orbital period (Sec.)
34-37 PL Orbital displacement to the west

38-41 H Height
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CARD 3

Columns Name Description
1-5 ORBIT Orbit number
6-7 TSRH First scan hour
8-9 TSRM First scan min.
10-11 TSRS | First scan sec.
12-14 SRPM First scan RPM

15-19 ORIN Orbit inclination
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Subroutine FIND
There is a subroutine FIND for APT data and one with the same
name for IR data. Each finds one line of data on tape and represents
each data vaiue in that line by a character between A and Z. The

characters are stored in array SUM.

Subroutine FINDSR
There is a subroutine FINDSR for APT data and one with the same
name for IR data. The APT subroutine FINDSR finds and averages 8
lines by 8 1/3 elements. Each averaged value is represented in array
SUM by a character between A and Z.
The IR subroutine FINDSR finds and averages 2 lines by 5 1/3
elements. Each averaged value is represented in array SUM by a char-

acter between A and Z.

UNPACK
This routine unpacks 15 (22-bit) words from 3 packed (60-bit)
words. The resulting 15 words are stored as integers. UNPACK was
written in Control Data 6000 series assembly language called Compass.
It was written specifically to unpack data digitized by the data

conversion service.

Core: 15 octal
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Subroutine CHECKX(C,T)

This routine determines temperature values (Kelvin) of IR

data where:

Temperature = function of E

0.052593 (IR data-average space value per line)
(average housing value-average space value per line)

Core: 260 octal

The values in the Temperature table are calcualted as in the ATS

Paper 181,
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DUMP

This program prints out 20 records from a scanner data tape
digitized by the data conversion service via the sync pulse pro-
gram. The data can be APT or IR data. The output is used to manually
find the record n mber of the first data line, the position of syncs,
the number of caia values per line, etc. Once the record number of
the first data line is known, the data tape can be positioned on the

first data line to start the programs.

Core : 16000 octal
CP time : 15 seconds
PP time : 4 seconds
Compile time: .9 seconds

Pages : 20 pages
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TTTT AND THE CONTOUR ROUTIME TO COMTOUR IR OR APT DaTa O MICROF (LM

.

PROGRAM F I ™MPLT

(IMNPUT=2028, OUTPUT 2028, TAPE !, TAREG=OU TP ", F L MPL , TAPESa [' P _T)

TUUTT OTHIS IS THE MAIN ROUTINE THAT COMBI'ES MADTEMS ROUTINE

.‘.'l.l"...lllll.'.'....‘Q‘.l.l.'....l.l...'.....'..‘l.l.ll....'..."l‘......

1001
1000
10

coMMON. C 'IC

COMMOY, AMI12),60)

COMMOM. KEEP. ‘TR, T{™ME,CT,CTSR,RR. ,H, REFTI™ B0 .0 RL,DATA(297))
INDEX ,NREC,MNCS! L I'E

CIMENSION C('S)

NTIME = ¢

TR = 0

IF = ¢

READ (5,1000) NT

READ (5,1001) (C(}]),]a1,8)

READ (5,1001) (C(]),l=9,15)

FORMAT (BA10)

FORMAT (1%)

CONT INLE

NTIME & NTIME of

CALL "AP(’..'ZO-"03500..0500”913"'.9’)

CALL GRID(!,1,1,1)

CALL PWRT (!, ,6%,.,(,80,!,0)

CALL PWRT(!, ,68.5,C(9),70,1,0!

CALL PWRT(120,,6!.%,4NTIME,4,1,0!

CALL PWRT(1,,61,5,4H.0%,,4,1,0)

CALL PWRT (-5, ,6', ,3LA" ,8,1,0!

CALL OPT10M(0,0,0,0.0)

CALL TwWO

CALL OrE

CALL THREE

CALL FRAME

IFINTIMELLT.NT)Y GO T0 10

SToP

(23 o)

!r.

(23



SUBROUT INE ONE

C """ THIS ROUTINE FILLS ARRAY AM WITH APT CATA SED I CONTOUR ROUTIE THREE
c sseee IF xclmx'm lmlClTOR
¢ ****c 1sTPS STOP POSITION TO SEARCH FOR THE SviK
€ s einTe START PQSITION TO SEARCH FOR THE Sv'IC
C ****° ITIM COWNTER FOR MISSIMNG PARTS OF A L I'E
€ S RTINE LINE COWNT
C S***s aop> POSITION OF MEW DATA LIME
€ essaney BEGINNING OF PREVIOUS SYvIC
C *°*** NOS2 BEGINNING OF MEW SYhC
¢ St aner RECORD COUNT
(R HIGHEST SYNC PULSE FOR A LIME
C .ll..l....‘..........'.'.'Il.....'.l..'.l..l...0'.......Il.l.l.‘!..l..l....'l.
COMMON AM(120,50)
COMMON.’KEEP. DUM(10) LDATA(2418) , 1F,
¢ INDEX,NREC,NOS!,LIME
DIMENSION DAT (25)
DIMENSION 1BUF (360)
DIMENSION SUM(560)
COMMON/UNP . AD (3) , PT(15)
SCALE = 1,414.2047,
ICHE = 0
LINE = 0
ITIM a0
e CIEYY s
1 CONTINE
IF a1
INDEX = 0
NREC = 0
NOS! = 0,
C "7TT% AT THE FIRST SEARCH OMNE RECORD AT A TIME FOR ThE Svik PreSE
ISTRTS =
ISTPS = 800
DO 6 1=1,3%60
SUM(]) = 0,
6 CONTIMNUE
GO T0 10

5 ISTRTS = NOS! + 730
IF(ISTRTS,LT.0) ISTRTS =
IF(ISTRTS.LT,.0) WRITE(6,4000)ISTRTS
ISTPS = NOS! + @50
IF(1STPS-2400)7, 7, 305
T CONTINLE
IF (INDEX-2400110,18,18
10 CONTIMNE
S FIND B0 LIMES AT 4 TIME
IF(LIME.GE. B0) GO TO 400
et THE APT DaATA IS PACKED O & TAPE WITW @32 ('2-B!7 wNORCS)
LN NN ) mp ncm
SO0 EACH SCAN LI'E ZOonTADNS APPRON IMATELY 800 wWORDS
©°°°° STORE 3 RECORDS AT A T TOFINE OE ZOMPLETE LMK
‘REL - ‘REC
BUFFER (%', 1) (1B (1), IBUF (1250)!
s ARl PRL SR ER
T CONTINGE
ARITE16,22000! "REC
2200 FommMaTY ! EF AT REZORC °, 110!
%C 10 4%
‘2 TOTINE
WRITE 6,500 'REC
S FORMAT!®  PAR!TY ERROR 0. RECORC °,!'3:
S 2K

&

EW D &Y £

b
[§)
LR S



MADS = LENGTHY)
i S
CO 17 1=1,00S5,3
0O 15 =18
S (J) @ [BUF(Jeu-"!
'S CONTINE
CALL UNPACK
C °°°°° UNPACK IS A COMPASS-CODED SUBROUTINE SI'G P FIR Z0MMe, 4",
LO 16 u=1,15
Il = J]e1
IF(11.GT7.800) GO TO '6
INDEX = [NDEYX o1
DATA(INDEX) = SCALE*FLOAT( PT(U))
16 CONTINLE
17 CONTINE
IF (INDEX-2400:102,'8,'8
18 CONTINE
| = |STRTS+!
20 CONTINE
C °°°°° FINE THE SYNC PULSE WHICH SHOULL LAST AT _EAST 25 PO INTS
] = e
IF(1-1STPS) 25,2%5,30!
25 IF (DATA(])-,.%0)20,50,30
30 KO = 0
NOS2 = |
TOP = DATA(])
DO 40 u=1,%
IF (DATA(1+U)~-.50)5%,4!,4"
55 KOUN = KOUN +!
IF (KOUN-5)40,40,20
41 CONTINE
IF (DATA(]) ,GT,TOP) TOP = DATA(!])
40 CONTINUE
ITIM a ¢
43 CONTINE
NOD2 = NOS2 +48
Il =90
99 DO 100 1=1,90,53
DO 10! u=e1,2%
Ilo 1]t
NN = NOD2+] -1
DAT(U) = DATA(N\)
101 CONTINUE
C °°°°° AVERAGE EVERY @ AND 1.3 POINTS AND STORE 1M SUM
SUMIT) =(3,° (DAT(1)+DAT(2)+DAT(31eDAT (4)+DAT (B)eDAT () +0AT (™)
* + DAT(8))+DAT(9)).'28, <SM(])
SUM(]e!) = (3.‘(DATno)oonn1)oon(tz)oon(vsyoon(u).onng,
“+DAT(16)) «2,.° (DAT(Q)«DAT(1T))) 28, *SIM(]et)
SUM(]+2) = (3.'(DAY(YO)ODAY(19)00A7(20)00AY(2'MDAHZZP'OAT(ZS)
“*0AT(24)«DAT(25)) «DAT(1T)) 26, oSUM(]e2)
190 COMNTINE
Moe NOS2eTS(
Poe 2800
'8 = 1.°Q00
IF () 150,150, 112
20 CONTIILE
IF (.G, STOP 8
T %%°°° SMIFT THE DATA ' =€ STORED ARRAY TQ MAKE ROOM FOR 'ErT | I'E
'20; = 240018,
CO 126 1=t 102
CATA(]! e CATA &2
‘25 CONTINE
NOEs = 'pp,
‘8 CATIVE
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NOS! = NOS2-MNN
CINE = LINE !
IF(LINE.LT.2) GO T0 5
Sttt STORE EACH DATA _IME M MATR!Y AM
CO 180 1=1,109
YMEAN = SUM(]) 2
X = 19).16
00 16C u=1,16
v & xei
IF (XMEAN- Y1) 170,170,160
160 CONTINE
v = 16
170 CONTINE
SUM(]+125) & CHARI(,:
180 CONTINUE
DO 16! l=1,128
16! SUM(]) = 1KW
DO 162 1=2%5,360
162 3UM(]) = 1M
200 RETURN
210 STOP 6
30! ICHEX = 1
TTCCT COD NOT FIND THE T PULSE-IGH AMPLITOE I THE RA'GE FROM |STRTS
seccoe 70 XSYPS
IF(ISTRTS.EQ.0.ANC, ISTPS,EQ.990) GO TO %06
ITIM @ [TIM o1
IF (NOS2.GT. ISTRTS, AND . MOS2.L T, ISTPS) GO 10 812
NOS2 = NOS! «1948
GO TO 310
302 ICHEX = 2
Tt COWD NOT FIND THE DATA END 1N THE RAMGE FROM [STRTD 71 (StBL
ITIM @ [T[Met
IF (NOD2.GE. ISTRTD, AND . MIOD2.LT, ISTPD) GO TO 310
NOD2 = NOS2 + 673
GO TO 310
35083 ITIM @ |TIM o1
T COWD MNOT FIND THE WEDGE [N THE RAMGE FROM [STRTC T3 [s'B-
ICHEX = 8
IF (NOC2,GE. ISTRTC ,AML ,MOC2.L T, ISTPC! 50 "0 3')
NOC2 = NOD2 + 224
G0 TI 310
306 CONTINE
“*°%° DATA LINE DOES MOT START [t FIRST RECORC TRy €17 REZO0RC
DO 307 1=1,1980
CATA(]) = DATA(]e990
30~ COMNTINE
I'OEr = 1980
@0 Y0 110
305 ZOonTINE
SOt THE RANGE IS DU OF BOLS
ISTPS e 2970
e S )
322 CNTINE
WRITE6,4300:00S2,°6CS ", i02,0 K002, 1 E S RE -
4325 FORMaT (@is:
A L B LR e L
L W CC 18°,5%. 95,95, ., 1€
&' ST IR
{ 2] o



DO TSNSy O NIy

SUBROUT INE ONE

S°%%° THIS ROUTINE FILLS ARRAY AM WITH IR DATA 'USED IN CONTOUR ROUTIMNE THREE

[EX R N IF

LA R RN ] lsTpc
sesee lSTpD
essee ISTPS
sese e lSmTC
sscee lsmTo
seceoe ]STRTS
sesce leM
esec e lTlFt
eesss le
[N XN Wz
secee 'mz
eese e ms‘
(R R R N} msz

[ XN R N mc
LR RN ] ms
LR N N W

BEGINNING INDICATOR

STOP POSITION TO SEARCH FOR THE WEDGE

STOP POSITION TO SEARCH FOR THE EMND OF TWHE CATA
STOP POSITION TO SEARCH FOR THE 7 HIGH AMPS
START POSITION TO SEARCH FOR THE WEDGE

START POSITION TO SEARCH FOR THE END OF THE DATA
START POSITION TO SEARCH FOR THE 7 HIGH AMPS
COUMNTER FOR MISSING PARTS OF A LI'E

COUNTER FOR MISSING PARTS OF A LI'E

LINE COUNT

POSITION OF WEDGE START

POSITION OF NEW DATA LIMNE

BEGINNING OF PREVIOUS T PULSE- HIGH AMPL | TWDE
BEGINNING OF NEW T PUASE- HIGH AMPL | T OE
RECORD COUNT

AVERAGE 200 VALUES TO DETERMIME THE HOUSING VALUE
AVERAGE 4% VALUES TO DETERMIME TwE SPACE VALWLE

0000000000000 000000000000000000000000000000000000000000000000000000000000000800¢

COMMON AM(120,60)

COMMON/KEEP/DUM(10) JDATA(2970) , IF,
¢ INDEX ,NREC,NOS!,LINE

DIMENSION DAT(16)

DIMENSION I1BUF (360)

DIMENSION SUM(360)

COMMON/UNP . AD (8) , PT (15)

SCALE = 1,414.2047,

ICHE = 0
LINE = 0
ITIM =0
JECIEY Y1,
1 CONTINE
¥ e 3
INDEX =
NREC = 0
NOS! = 0,

5

C ®%°%° AT THE FIRST SEARCH OME RECORD AT 4 TIME FOR THE 7 MIGH AMPS

[}

Y 0y

2% 2%

ISTRTS = @

ISTPS = 990
DO 6 1=1,360
SMI(]) = 0,

6 CONTINUE
GO T0 10

S ISTRTS & 1OS! « 1910
IF(ISTRTS,LE.Q) STOP ™
ISTPS =& MNOS! « 2400
IF(1STPS-2970110,10,30%

10 CoNTINAE

St FI'D 60 LIMES AT A M

IFWLNE.GE, 60) G0 T0 489

‘REL = 'REZ o
©°°°° THE IR DATA IS PACKED Ot A TAPE W!TH 990 (12-BIT WORDS!
[N NN ] %n ncm
SO0 EACKH SCAN LIME CONTAINS APPRO IMATELY 1980 WORDS
©°¢°° STORE 3 RECORDS AT A TIME TQ FIND O'E COMPLETE LINE

BFFER 1%(1,') IBF Y, I1BF(280)!

IFUBT VIS Yy, 42

CCCMTINE

RITE 6,250

2555 Fomat:*
s*®

9
£

I YREC
OF AT RECORT  °, 110}
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[a gl

c

~

12 CONTINE
WRITE (6,3000) NREC
8000 FORMAT (*  PARITY ERROR ON RECORC °,!'Q!
'S CONTINE
MADS = LENGTHI(!)
DO '7 1=1,NWDS.3
DO 15 JU=1,8
MO (J) = IBUF (1eu-")
15 CONTINE
CALL UNPACK
seces aPACK IS A COMPASS-CODED SUBROUTIME USIMNG ‘AP FOR COMMMICATION
DO 16 u=1,1%
INDEX = INDEX !
DATA(INDEX) = SCALEFLOAT (PT(J))
16 CONTINUE
17 CONTINUE
IF(INDEX-2970)10,18,18
18 CONTINE
cccct FIND THE 7 HIGH AMPLITUDE PALSES
*ecc TLE 7 HIGH AMPS SHOULD BE WITHIMN 45 WORDS AtD SHOULD SHOW AN
*ee* INCREASE OF AT LEAST ,!'S FOR AT LEAST 6 PULSES
] = ]STRTSe!
20 CONTINE
] = Jet
SAVS = DATA(]-1)+,15
IF(1-1STPS) 25,25, 50!
25 IF (SAVS-DATA(1))30,30,20
350 KON = 1
NOS2 = |
D0 30 uU=1,45
K= ley
SAVS = DATA(K) + 1%
IF (SAVS-DATA (Ke1)) 95,95, 50
55 KON & KOUN +!
30 CONTINUE
IF (KOUN-5)20,40,40
40 CONTINUE
ITIM = 0
SUMSP = 0
eeec* AVERAGE 4% SPACE VALWES
DO 42 uU=!,4%
K & NCS2 +« U +5
SUMSP = SUMSP + DATA(K)
42 COMTIMNKE
SUMSP « SUMSP Jd5,
41 CONTINE
*ecct FIND THE EMD OF A DATA LI'E
ISTRTD = MNOS2 +630
ISTPD = MOS2+71)
5 l=lSTRTD -
55 laje!
Sa,D = DATA(]-)
SACS = Sl‘-C'.’S
F11-1STPC:60.6C0,3C2
6, !F1:SADS 1-CATA!1+!!:65,65,%55
6% 1F!:S4.0S-.9%5:-CA%4:]!'"5,™5, ¢
F5 LD w e
%C 12 62
™S L2 = |
8. X, = ;
T2 95 U=, 8¢
FICATA U OC2:-:SACS 1 185,90,90
[ I go 5 LN do ¥ FRR A
D 2-%5:90.92.95
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¥

[}

(B}

-

90 CONTINE
ITIM w0
9' CONTINE
sesse FINC THE STARY OF THE WEDGE
ISTRYC = NOD2 + 195
ISTPL & NOC2 + 255
NOC2 = NOD2 -582
I = ISTRYC
SO0 - Imisl
SAVC = DATA(]-1)e,2
IF(1-1STPC)50!,501,308
50! IF (SAVC-DATA(]!!502,502,.%30
502 NOC2 = |
KON = )
DO 510 U=3,27
IF (DATA (U+]) -SAV( ) 505,505,510
505 KON = KO +!
510 CONTINE
1IF (KOWMN-5)520,500,500
520 CONTIMNUE
ITIM « 0
SIS =
S AVERAGE 200 HOUSIMNG VALLES
DO 98 uU=1,200
K = NOC2 + U + 220
SUMHS = SUMHS « DATA(K)
98 CONTINUE
SUMHS = SUMHS. 200
99 CONTINUE
EHS = 0.052%903
CON = ENS. (SUMNS-SUMSP)
11 =0
t°°® THERE 1S A SCAN ANGLE OF 109 DEGREES
DO 10C 1=1,1009.3
DO 101 u=1,16
Il = [
NN = NOD2e! -1
E = COMN® (DATA (NN) -SUMSP)
©°0tt SUBROUTINE CHECKX DETERMIMNES THE TEMPERATURE 1M KELVIM
CALL CHECKX (E,DAT(U))
101 CONTINUE
©°°°° AVERAGE S AND 1S FOR EACH DATA PQIMNT T0 GET 109 VALWES
SUMI]) =(S, °(DAT(1)«DAT(2)+DAT(3)«DAT(J)+DAT(B)) « DAT(E)) 16,
S e SIMI])
IF(1.€EQ.109) GO T0Q 100
SUM(l+1) = (3, °(DAT(T)«DAT(8)«DAT( Q) «DAT(101! «2,°(DAT(6)+DAT(11Y)

®)). 16,

S e SUMIlet)

SUMIle2) = (B CICATI 2! «DAT(18)«DAT(13)+DAT(15) «DAT(16])) +DAT(11)
8 [P

S+ SMile2:

*222 FORMAT (x ,19F T, 2!
Yeo LOMTINERE
35 O IER
*ft° SWIFT THE CATA It. THE STOREC ARRAY "C MAKE ROOM FOR MEXT LIMNE
‘.= CS2 « ‘909
oom ', SO0
'8, = 10990
F 180,180,118
NS TR
EIN,GY.8 STOR 8
‘88, = 29708,
ors B R R

cATA'l = TATA'!#YS.



(8]

Y

20 CONTINE
INDE> = MAR.
'30 CONTINE
NCSY = NOS2-NN
*°%°* STORE EACH CATA LI'E 1N MATRiY AM
I1CHE = [CHE +1
IFtICHE. LT, 2Y GO T0'5
1c = 9
LINE = LINE «!
DO 180 [=1,109
AM(]+5,61-LINE) = SIMI]) 2,
‘80 CONTINE
DO 18! |=1,6
AM(],61-LINE) = AM(6,6'-LI'E)
J = let14d
AM(U,61-LINE) = AM(!114,6'-LI'E)
181 CONTINE
DO 16! |=1,360
161 SM(]) = 0,
200 CONTIMNUE
GO T0 S
2'0 STOP 6
301 ICHEX = 1
ST COD MNOT FIND THE T PULSE-HIGH AMPLITOE M T RANGE FROM [STRTS
L BN ) To lSYpS
IF(ISTRTS,EQ.0.AND, ISTPS,EQ. 990! GO TO %06
ITIM @ [TIM &1
IF (NOS2.GT, ISTRTS, AMD ,MOS2,LT,. ISTPS) GO TO %10
NOS2 = NOS! +1948
GO TO 310
302 ICHEX = 2
“°°°° COLD NOT FIND THE DATA E'D IN THE RAMNGE FROM ISTRTD v iSTRD
ITIM & ]T[Me1
IF (NOD2.GE. ISTRTD, AND . MOD2.L T, ISTPD) GO TQ 310
NOD2 = NOS2 + 680
GO T0 310
3083 ITIM @ ITIM 1
S0t COWD NOT FIND THE WEDGE 1M THE RAMGE FROM [STRTC 10 1STPC
ICHEX = 8
IF (NOC2.GE, ISTRTC ,AND ,NOC2,LT,ISTRPC) GO 70 %10
NOC2 = NOD2 « 220
GO TO 310
506 CONTINUE
“°°°° DATA LINE DOES MOT START It FIRST RECORC TRv 1€ 7 REZORC
DO 307 1=1,1980
DATA(]) = DATA(]e990 )
¢ CONTINE
INCEX = 1980
G0 10 1¢
305 CONTINE
IHEr = §
St THE RANGE IS O OF BOULS
ISTPS = 2970
IFCLTIMGT . 2. 0 IREC.G7. 480 50 70 42
4350 FoRMAT 1810
RTE16,4000!%082,%:05,%:0C2,"
BUC 2ONTINIE
FLIT M CY 100 st

5
Y
A
2

WL S0 0 41,9V, 99.00,10;  ItvEs
415 COTINE
W LIPE G865 52 T2 a8
CE o L1E et
20 425 led 230
AV 1,6 -LI'E = aM!! E82-_1'KE:



420 CONTINUE
GO TO 410

400 CONTINE
RE TURN
END
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SUBROUT INE TWC

0008200300000 000RR00 000000300000 000000000000000000000000 000000000000 00000000

SO0t THIS S MADDENS ROUTINE TO BE USEC w!™ CONTOURED DATA

SRS al  NORTH TO SOUTH

sssestp a2 SOUTH T0 NORTH

eeses [¥) ’ClGHT

seess DY DAY OF MESSAGE

seces MO MONTH OF MESSAGE

eSSt ORBIT  ORBIT NUMBER

o ORBITAL DISPLACEMENT 70 WES’
seses puiy ORBITAL PERIQD

“ssve  BSEC ORBITAL PERICD (SEC)

el REFERENCE ORBIT NO.

EREER o REFERENCE DAY OF ASCEND ING MOOE
vy e REFERENCE SEC OF ASCENDING MOOE
eece RMIN REFERENCE MIN OF ASCEND ING MODE
Tttt R REFERENCE HOUR OF ASCENDIMG MOOE
L N m w‘ome

*eccc RQ =0 NORTH HEM. 0 T0 90 DEGRRES WEST
LR R B N ] no .m mT m "‘w‘L

Reewe W REF LONGITUDE IN DEGREES

vehss RAE IDENTIF IER 0@ = ESSA @

es s m r'asf xm m

et TSRM FIRST SCAN HOUR

seeec TSRM FIRST SCAN MIN

SREse 1908 FIRST SCAN SEC

©0000000000000000000800000000000000000000000000000000000000000000000000000O0CO0CC0COT0OTF

COMMON AM(120,60)
INTEGER A
DIMENSION A (360!
COMMON BLK
COMMON.KEEP TR, TIME,DT , DTSR, RRL ,H,REFTIM,ROY ,D,RL,0 MI2972", S
*I1IDUM(4) LINE
USEFUL CONSTANTS
EP=, (0!
EP COUNTERACTS RORD OFF ERROR [N GOING FROM FLOATING TO INTEGER
PlaS, 1416
(AR RN} aw!w a- chN
R=£368.
®**°® DEGREES TO RADI!AMS
C1=0,0174%538
°*°°* RADIANS TO DEGREES
C2=1,0-C?
R] = 11,9°
KTIME=Q
DELP=2,0
ROELP=DELP*C!
IF(TRY1,1,2
READ M ORBITAL !'SORMATION
* COMNTINE
READ (5, 10010 ,MM0,' OV, SAT ,RC, RO Y , AR, RM [} RSEC ,RQ,RL ,PMIM, PSEC,
PL M
*00 FORMATIFY 0,12,12.,F2.0.F5.0,1%.2F2.0,1%,262.0,F1.0.Fd,2,17,262.3.
1y ,Fd.2.F4.0!
PUT TIME INTO DECIMAL FORM A'D REF ORBIT EC CR LOM !t DES EAST
REAC % ORBIY *am M@ Mt SEC OF FIRST SR SCAY, AND RPM OF SR
CTeaPMite 100, +PSEC 60,
IF (Pm31,,67.90,:07aD"-105.
CTaCT 6C.
REF T [ MafrReRMI, £5.+RSEL 3608,
IF(RG,EC.2. . ML . RL.LT,9C.IRL=RL+107,
RS, ES.'.. AL . RL.LT.9C.IRLES6C.-RL-10C,
R ES.L.. W, RG . ES.S, IRLeSE0.-RL



(o]

v

(W )

21

10

1000

IF(RC.EQ.™..ANC.RL.LT.90. !RL=RL+100,
IF (RQ.EC.6..ANC.RL.LT.90,IRL=360.-RL-"(2.

READ (% ORBIT DY,.HR,MN,SC,OF FIRST SCA!, &L "Pv °F SR
READ (S5,101)0RB!T, TSRH, TSRM, TSRS, SRPM IR |*,
FORMAT (F5,.0,%2.0,.F3.0.F5.0)
TSR=TSRH+TSRM 60.+ TSRS 35600.
TIME=TSR
TSR = TSR -!',7.60.
CTSR=1, 0 'SRP™ 60.
DTSR = DTSR®2,
CONT INLE
IF(RO.EQ.ORBIT!GO TO ¢
RQO=R0O+1,
REFTIMaREF T [MeDT
IF(REFTIM, LY, 24,160 T0 2!
ROYsRO Y«
REF T IMaREF T |M-24,
CONT INUE
RL=RL-PL

IF(RL.LT.0.)RL=360,+RL
GO T0 3
CONT INLE

1. DETERMINE THE LATITUOE (PH]) AL (OMNGITOFE (v€T! OF S
IF(REFTIM,GT, TSR) TSRaTSR«24,
TRaTSR-REFTIM
TR=TR-D TSR
TIME=TIME-DTSR
RRL=RL *C!
COMT INUE
TRaTR+D TSR
TIME=T IME+DTSR

READ IN DIGITIZED SR DATA

FOR TEST FILL DATA ARRAY W!TH MUMBERS 1t 4 DO LOOF
DO 1000 !=1,360
Al]l) = 0,
CONT IMUE
DEGAM=TR.DT*360.
ROEGAM=DEGAM*C !
RPH]=AS N (SIN(RDEGAM) *COSI(R] ) !
ROLONG=AS N (SIMNIRDEGAM) *SINIR!) QS (RPW] !
IF(D.EQ.'.)RDLONG=P | -ROLO' G

ADUUST LOMNGITUOE (THET) TO ROTATING EARTH
RTHETaRRL -ROLONG-15, *TR* !

IF(RTHET LT, 0. )RTHE T2, *PleRTHET
PH]aRPH] *C2
THETaRTHET C2

2. DETERMIMNE SCAM A'GLES FOR FIRSY (S1GM! A'L SEIL (S]5-2!

HOR | ZOMNS

RETAM=AS MR (Rem! !
ETAHaRE TAHC2
RGAMHaP | *  B-RE T Ak
GAMHeQ)  ~ETAH

1oHe 80, ~E T AN
SiGHRu'80.+ETAN
i eS oK%
e tette

5. CETERMI'E AZIM_TH OF MEADI'G LI'E (RIS AT S BPOINT
RISeASIY IS (R Z0S!RPw!

4. CETERMIPE (AT L% OF FIRS™ Puim "HE™W! AL SEZL (PHIN2

THETH2! HOR!ZO'S

RISTeR!S
PP alS Y RPN CIOS IRGAMN: I 0S IRPH ] *S It IRGAMN! *S IV RIS
F LaAS I (SI* (RGAMN) *20S RIS £0S (RPN
WCELS. . F Lab L

ot

(LY

A



(]

(@}

'al

30

5n

5-

RYE THaR THE T+F LD
Pl H=RPHIHC2
T-ETHaRTHETH (2
DETERMINE LAT LOMN OF SECOND HORIZOM
RIST2=R!S
RPHIH2=AS N (SIN(RPH] ) *COS (RGAMH) —COS (RPHI ! *S ' IRGA'#4) *SIPIRIS™2) )
FUD=AS IN(SIMN(RGAMH) *COS(R!S! ‘COS(RPHINR! !
IF(D.NE.1.)FUD=-FLD
RTHE TH2=RTHE T+FUD
COME IN FROM HORIZOMN S DEGREES A'L DETERMI'E LOMG!T.DE CROSS!'GS
DEL=S,
IF(D.ME.1.)DEL=-DEL
ROEL=DEL *C!
TEMPaTHE THeDEL
KTEMP=TEMP®, 2
THETG=KTEMP S
RTHETG=THETG (!
CONT INUE
S. DETERMINE GREAT CIRCLE ARC LIMGTHS [54MG! O 51vEN LG TOES
(THETG)
ROTHE T=ABS (RTHETG-RTHET)
IF(D.EQ.1..AND,RTHETG,.GT RTHETIGO TO B!
IF(D.NE. 1, .AND ,RTHETG.LT ,RTHETIGO TO 8!
SCAN 1S ON RIGHT SIDE OF SUBPOINT
RALPHA=ACOS (SIN(RDTHET) *COSIRIS) *SIN(RPH] ! -CIS (RO THET! *S 11 IR]S) )
GO T0 34
CONT INUE
SCAN IS ON LEFT SIDE OF SUBPOINT
RALPHA=ACOS (SIN(RDTHET! *COS(RIS) *SIN(RPHI ) «COS(ROTHET! *S 1M (RIS !
CONT INLE
RGAMG=ASIN(SIN(ROTHET) *COS (RPH] ) SIM(RALPHA) )
€. DETERMINE SCAN ANGLE (SI1GG) FOR 4 GIVEM GREAT JIRCLE ARF
LENG TH
SIDE=SQRT (R°Re (ReH) * (ReH) =2, *R® (ReM) *_0S (RGAMG ! |
RETAG=ASIN(R*SIN(RGAMG) "SIDE)
ETAG=RETAG C2
IF(D.NE. 1, . AND ,RTHETG LT . RTHETIETAGa-ETAG
IF(D.EQ. 1. .AND,RTHETG, GT RTHET)ETAGe-ETAG
S1GG=180.-ETAG
JS1G=SI1GG
IF(USIG.LT,130.0R,US1G,.GT.280) GO YO 87
TT = 60-KTIME
SIGG = USIG-Ule!
IF(SIGG.LT.1,) GO TO 87
IF(S16G.GT,120) GO 10 '8~
IFIKTIME.GT.0) GO T0 %5
FIRST SCAN NAME LONG!TUDES
THETGaRTHETG C2
KTHETG = THETG +EP
CALL OPTIONI(0,0,0,0,1)
CALL FRSTPT(S15G,6'.5!
CALL MNUMBR (KTHETG,2H1 S)
CALL OPT!0%:(0,0,0.9,0!
G0 T0 8”7
CONTINKE
ALTER DATA ARRAY AT SCAMN AMNGLE S!GG
L1USIG) = @
CALL PWRTISIGG, TT, "W® 1, " 0}
TONTINE
RIHE TGeRTHE TG +ROEL
FC.ME.T, . ANC . RTHETG GT.RTHETH2IGO TO 3¢
IFCLEC.1..ANC . RTHETG LT.RTHETHRIGO TO 8¢
DETERMI'E LATITUOE CROSSINGS
FIRST LAY TO BE PLOTTED 'EAREST S DEGREE T2 HOR ! Z0r,



(&)

6!

40

48

46

41

42

43

KTEMP=PHIH"0.5
PHIG=K TEMP 2
RPH| GaPHIG C!
LTIME="
CONT INUE
] TaPH]G+DELP
RPH| TaPH]TCY
TESTER=COS(RIS) *COS (RPH]) ."COS (RPH]| T!
IF(TESTER.GT.1,)G0 T0 40
RPH|GaRPH] T
PHIG=PH] T
GO TO 6!
CONT INUE
ICHEX = 10
7. DETERMINE GREAT CIRCLE ARC LEMNGTWS (GAMG) TO Gl.EM LAT] T CES
(PHIG)
RALPHA=ASIM(COS(RIS) *COS (RPH]) . COS (RPHIG) )
CONT INUE
IF(LTIME.EQ.1)GO TO 46
IF (RPHIG.GT . RPH] ,OR, ICHEX,EQ.0) RALPHA = P|-RALPHA
CONT INUE
FUD=COS (RPH]) *COS(RPHIG) *SIN(RIS) *COS (RALPHA)
IF (RPHIG.GT . RPH] ,OR, ICHEX,EQ.0) FUD = -F D
RGAMG=ACOS ( (SINIRPH]) *SINIRPHIG) «FUD! " (1,0-COS (RPH]) *COS (RPHIG!
“COS(RIS) *SIN(RALPHA) ) )
6. DETERMINE SCAN ANGLE (SIGG) FOR A GIVEM GREAT CIRCLE ARC
LENGTH
SIDE=SQRT (R°R¢ (ReH) * (ReM) =2, *R® (ReM) *COS (RGAMG ! !
RETAG=ASIN(R*SIN(RGAMG) .'SIDE)
ETAG=RETAG C2
IF (RPHIG.GT ,RPH] ,OR, ICHEX,EQ.0) ETAG = -ETAG
S1GG=180.+ETAG
ALTER DATA ARRAY AT SCAM AMGLE SI1GG
IPHIG = PHIG <EP
TT = 60-KTIME
IF(D.NE.1,)G0 TC 4!
TESTaS|GG-SIGH
IF(TEST.GT.85.1G0 T0 42
CALL NPTION(0,0,0,0,0)
CALL FR3TPT(-%,0,TT)
CALL NUMBR (IPHIG,2HIS)
GO T0 42
CONT INUE
TESTaS1G6H2-S1GG
IF(TEST.GT.8.)G0 T0 42
CALL OPTION(0,0,0,0,0)
CALL FRSTPT(121,,TT)
CALL NUMBR (IPHIG, 218
CONTINE
JS16=S1GG
IF(USIG.LT, 128.0R. US!5.67.282) 30 TO 48
SIGE @ USIG-Uled
A1USIG) = 9
CALL PWRTI(SISS,TT, W, 1,1, 0!
COMNTINE
WWILTIMENE, 1160 Y0 &~
TiMEe2
%0 Y0 4&¢
CONTINE
LYIME & LTIME ot
PHIC = PHIG - DELP
RPw | Gy ]5°C !
FIRPHIG,GT RPHINR) GO
IFIKTIME,GT,01%C Y0 &5

TC 40



WRITE (6, 1031 0RBI T, TSR, TSRM, TSRS, DEL ,DELP

103 FORMAT (1H1,° APT DATA FROM ORBIT®,F7.0,°. TIME OF FIRST SCAN IS

1°,801X,FS.0),/7,° LONGITUDE AND LATITUDE LINES DRAWN IN AT °.FS.0,
2° AND °,FS.0,° DEGREES RESPECTIVELY 000X XX X X
Sx°,20%,°TIME®)

45 CONTINUE

CALL OPTION(0,0,0.0,0!

CALL FRSTPT(121,,TT)

CALL NUMBR(TIME,&F6.5)

KTIME = KTIME o

HRITE(6,102) (A(]),]=ut,U2), TIME

102 FORMAT (1X,12011,F7.9)

C
C
C

IF(KTIME.LT. 60) GO TO 2
RE TURN
(2.1 ]

SUBROUT INE THREE

0000000080000 000080000000000000000000000000000000000000000000000000000000000000

e°°° THIS ROUTINE CONTOURS DATA FROM APT TAPES OR IR TAPES
$00000000000000000000000000000000000000000000000000000000000000000000000000000

COMMON AM(120,60)

COMMON/C/IC

COMMON /EDGE./ ILEDGE, |HEDGE . LEDGE , MEDGE

CALL FRSTPT(120.,60.:

CALL MXMY (MX,Mv)

IHEDGE = Mx-12

JMEDGE = Mv-8

CALL FRSTPT(1,,1.!

CALL MXMy (Mx MY}

ILEDGE = Mxe12

JAEDGE = Myei1g

CALL CALCNT(AM,120,60,200..500..20.,1,20,0,"!

RE TURN

END
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SUBROUT INE CALCNT (Z,M,N,FLOHI ,FINC NSET, 3] ,200T,NQQ)

9000800 0000 000000000000 000000000000 000000000000 0000000000000000000000008000000a0

S*°°* THIS IS THE BASIC CONTOUR ROUTINE

000000000 0000000008000 000000000000 000000000000 00000000000000000000000000000000

10
11
12

13
20
2!

23

30

31

40
42

50

DIMENSION Z(M,N)
COMMON.CONT /M1 ,M2 , M5 M4, N1 N2, NS N4, ASH, MT 00, ML, CL(100) , JPROY
COMMON /EDGE./ ILEDGE, |HEDGE, LEDGE , MEDGE

JPROU=NOQ

Mial S$M2aMie!  gMBeM-1 sMaeM

Niat S\N2aNT+1  SNSaN-1 stidal
X1=,05 8$X2=.95 $x3aM! $xdaMd
Y1a,05 8$v2e,95 Sy 3aN! sSvdstid
GLO=FLO SHA=KM] SFANCoF [') $|DASHe!DOT

CR|T=16, S\NT=3

NQ=AMAXQ (1,ABS (NSET!)

IF (HA-GLO) 11,12,20

GLO=H]| SHA=FLO $G0 T0 20
GLO=HA=Z (M1 N1) $DO 13 uUst! N3 SDQ!S |aMt Mg
GLO=MINY (Z(],U),6LO)

HASMAX1 (2(],J) ,HA)

IF (FANC) 21,22,24

CR| Ta=FANC

FANC= (HA-GLO) /CRIT SIF(FANC)90,90,28
P=10,°° (INT (ALOG1O(FANC)))
IF(FANC.LE.1,)PaP/ 10,

FANCe=[NT (FANC.'P)°P

GLO=INT (GLO/FANC) *FANC

HA=[NT (HA/FANC) *FANC

AH=MAX1 (ABS (GLO) ,ABS (HA))

ASH=10,°° (2-INT (ALOG10(AK)))

1F (AH, LT, 1) ASH=ASH® 10,

ASH=1

IFLAG=0

IF (HA,GT.999.9.0R.GLO.LT.-99.9! IFLAGs!
IF (IFLAG.EQ.0) GO TO 28

ASH=ASH® 1

HA=MA * ASH

GLO=GLO*ASH

GO T0 27

CONT INLE

CALL HILO(Z.,M,N) $G0 TO &0

CALL PTVALUIZ M, N)

DO 41 l=1,100
CL(I)@GLO*(1=1)FANCSMNL= | -18IF (CL(]),GT , HA! L2, 4"

T CONTINUE s =100

CONTINE

CALL QUICK (S .M,

RETURY

CoNTINE TEMP
RET RS

eg
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SUBROUT INE PROUUV (UT,V1)

COMMON N /EP,P1 180, Xi AT, XLOT , XLATS, XLONS, 1HM
CALCNT CALLS PROUAN TO PROVIDE TRANFORMS TO STEREQGRAPHIC PROVECTION,
CF. SUBROUTINES QUICK AND WILO.

XxaymsQ, $ Vea(Vi-1,)*XLAT+XLATS & IF(V.GT.EPIGO TO 12
R=(1,-SIN(V))/COS(V)

Us(UT=1.)"XLOT+XLONS 8 IF (U.GT,180.)U=uU-360.
x=ABS (R°SIN(U°P1160)) 8 v=SQRT (R°R-¥°x)

IF(U.LT.0.)Xa=x & IF(IHM,GT,.0) GO TO 1!

IF (ABS (U) .GT.90.)Y==-Y 8 GO TO 12
IF (ABS (U) .LT.90,) Ya-Y
Ulax 8 Viay @ RETURS,

(28 o]



g

10
1

12
13
14
15
16
17
20
2!

23
24
50
31

33

57
40

41

SUBROUT INE QUICK (I, M, M!
CIMENSION Z (M, N}

COMMON. CONT M1, M2, M5, M4 NT N2 NB, NE,ASH, M 2.7, 0, L, 20 (150! . PROC

C(P1,P2,B) =B+ (P1-C\1  (P1-P2)

10UB=0

DO 1 U=N1, NS 32N $Y2m o1

DO 2 laMi M3 $x'la=] $x2a]et

HlaZ([,J) SH2a(] ,Uet) SHBaZ (e, let!  gMdailet, !
D0 3 K=t ,NL $CvaCl (K)

IF(H1-CV)11,20,20

IF(H2-CVv)12,14,14

IF (H3-CV) 18,15,15%

IF (H4-CV)2,2,30

IF (H3-CV)16,17,17

IF (H4-CV) 88, 34, 34

IF (H4-CV) 95, 36, 36

IF (:2-CV) 21,258,283

IF (H3-CV) 22,24,24

IF (H4-CV) 36,95, %

IF (H3-CV) 25, 26,26

IF (H4-CV) 87,588,583

IF (Wd-CV) 82, 51,31

IF(H4-CV)30,5,3

XAaC (H1 ,Hd,X1) SYBaC (H4,H3,Y!) SXBer? grvdav!
XAaC (H2,H3,X1) $YBal (H4,H3,v!) SYXBar? $vAavQ
XA=C (H1 ,H4,X1) $XBaC (H2,H8,X1) QvAar! 8vBav?
XB=C (H2,H5,X1) SYAaC(H1,H2,v1) $xAer!  $vBer2 $I0 Be)
IDUB=1 $GOT030

YA=C (H1,H2,Y1) SYBaC (H4,H8,v1) Srxder! $:Ber2
XBoC (H1,H4,X1) SYA=C (M1 M2, V1) SrAart $vBev! !0 B-0
IDUB=-1 $GOTOS!

GO TO (41,39) PROU

CALL PROUIN (XA, YA) 8 CALL PROULN (B, 'B!

CALL LINE(XA,YA,xB,YB) $iF (I0UB)S6,S,%98
CONT INUE

CONT INUE

CONT M E

RE TURY

enge

8607040
8607040
8607040
8607040

8627049
8507040
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SUBROUTINE HILOI(Z,M,N!
DIMENSION Z(M,N)

COMMON. 'CONT. M1 M2, M3, M4 N1 N2, N5, N4, ASH, MNT MG, CL (1000, PROU

COMMON EDGE. ILECGE, I|HEDGE , LEDGE , MEDGE
0O 10 u=N! N4

JJ=AMAXQ (JU-NNT,NT)

JJ=AMING  (UeNNT  NA)

IS NN]

IF(1JV.EQ.U) lusuliy

DO 10 =M1 M4

I 1=AMAXQ (]1=-NNT M1}

1T1=AMINO (]+NNT M4

FORMAT (16)

2282}, J) SIFIZS-2(1.,1U111,10,8
D0 2 KaJJ,JJ

DO 2 Ik=]],111}

IF (XK. EQ.JV.AND, IK,EQ.1)G0 T0 2
CONTINLE SUS=1HL

GO T0 7

DO [3 \K-\LJ'\J\}\J

DO 6 IK=]],11]

IF(1.EQ, IK.AND,J.EQ, XK)GO TO 6
IF(22-211K,X))10,10,6

CONT INLE $USe 1

Z2=Z2Z°ASH S$Xa]| Svsy

GO TO (9,8) UPROU

CALL PROAWN (X,Y)

CALL FRSTPT (X,V)

CALL MxMy (11,111

IF (11.LT,ILEDGE.OR, 11.GT,IHEDGE! GO TO 10
IF (111U, LECGE.OR, 111,67, MEDGE) GO YO '3
conlle, 4900009

ENCODE (6,100, 1K) 122

CALL PSYM(]1,111,US,%,0,!")

CALL PWRT(]1-2@,1!1-16,1k,6,0,0!
CONT INUE

PETURN

ENTRY PTVALU

[le(M3-M1e24) 24 S ue(Md-11+4@) 4@ S IQeM - 1er ) S Qer N -0t G

DO 20 U=sNUQ,MNd,UU  Syal $00 20 leN1Q,Md, ]!
S2eZ(],J) ASH

EMNCODE (4,100, 1K) 22

XK.IK. "D.‘T",?7",-~Q‘1‘~Q¢Q1

CALL PWRT(%,v,1K,4,0,0!

RE TR,

e

$re]

PERM
PERM
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PROGRAM SRGRID
* LINPUT=2028, TAPES= |NPUT, QUTPUT=2028, TAPEG=OUTPUT, TAPE 1 )

I E R NN ...Q-l..Q..l....IQ...Ql..l...'...‘...Q!....I....Ql...OOICOOOOI0.lll..l..

**°°* THIS 1S MADDENS DECK, 1T CAN BE USED FOR A HIGHM OR LOW RESOLUTION

**°°* IT CAN BE USED WITH APT OR IR DATA

pEANE D =1  NORTH TQ SOUTH

e a0 =2 SOUTH TO NORTH

St - START PQOSITION TQ QUTPUT

FOR LOW RESOLUTION KF = Ut

e END  POSITION TO QUTPUT

~F FOR LOW RESOLUTION KL = 2

vesss «sSTOP NUMBER OF LIMNES TO PRINT

LA R RN} H .(IGHY

LR R AR} wv D" “ mss‘“

el MONTH OF MESSAGE

SRt ORBITAL DISPLACEMENT TO WEST
cetct PMIN ORBITAL PERIOD

sewse PSEC ORBITAL PERIQD (SEC)

*ettt oRBIT ORBIT NUMBER

seses  ORIN ORBIT INCLINATION

s ROy REFERENCE DAY OF ASCEND ING MODE
ceett ReR REFERENCE HOUR OF ASCEND ING NODE
teter W REF LONGITUDE IN DEGREES

o L L REFERENCE MIN OF ASCEND ING MODE
*ec** RO REFERENCE ORBIT NO,

LA R J m mer

T eRG =0 NORTH »@M., 0 TO 90 DEGRRES WEST
soees ma =SEE APT USERS MANUAL

TesTY msEC REFERENCE SEC OF ASCENDING NOOE
b 0y IDENTIFIER 0@ = ESSA @

tehey . FIRST SCAN RPM

e A FACTOR TO MATIPLY POSITIONS OF LAT AMD LOM: BY
feres oMpP =@.5353333335535335833 FOR APT DATA
PSSP =5,355333335533535533338 FOR IR DATA

gt FOR LOW RESOLUTION TMLP = 1,

cecet  TSRM FIRST SCAN HOUR

ceeet  TSRM FIRST SCAN MIN

N LTSRS FIRST SCAN SEC

0006 0000000000000000000000000000000000000000000000000000000000000000000000008
COMMON. MAIN/A (3000 <
USEFUL. CONSTANTS
TMAP = @,553533333553533533 1
EP=,001

EP COUNTERACTS ROUND OFF ERROR [N GOIMNG FROM FLOATING TO INTEGER
REAL (5,1002) xF, L
WRITE(6,1002) «F kL
1002 FORMAT (219)
IF(KL.GT, (KFe!19)) KL = «FeligQ
KSTOP =
PlaS 1416
(R X RN} a‘ol,‘s m- EmYN
R=£366.
©tc°° DEGREES TO RAL!AMS
C1=0,0174533
cect RADIANS TO DEGREES
Cé=1,0 ¢
KT iME=D
CRE S
DELPe2.0
ROELP=DELP ("
READ (', ORBITAL I"FORMATION
CCRTIVLE
READ 15, 100:C.'80,'C 7, SAT, RO, RO Y, ReR RMI1, ,RSEC ,RQ, RL ,PMIY,, PSEC,



1PL  H
WRITE(6,1002) NMO,NDY
100 FORMAT (F1,0,12,12,F2.0.F5.0,1X,2F2.0,1x,2F2.0,F!,0,F4.2,1%,2F2.0,

1"1x,Fa.2,F4.0)
o PUT TIME INTO DECIMAL FORM AND REF ORBIT EQ CR LOMN IM DEG EAST
c READ IN ORBIT MM, HR MIN SEC OF FIRST SR SCAMN ArD RPM OF SR

DT=aPMIN+100.+PSEC 60,
IF(PMIN.GT.50.)0T=DT-100.
DT=DT/60.
REFT |MaR-R+RMIN/62, +RSEC /9600,
IF(RQ.EQ.2..AND.RL,.LT.90,)RL=RL+100.
IF(RQ.EQ. 1, . AND.RL.LT.90,.)RL=560,.-RL-100,
IF (RQ.EQ.0..0R.RQ.EQ.5.)RL=360, -RL
IF(RQ.EQ.7. ., AND.RL.LT.90,)RL=RL+100,
IF(RQ.EQ.6..AND.RL,LT.90,)RL=560,-RL-100,
C READ IN ORBIT DY, HR,MN,SC,OF FIRST SCAN AMD RPM OF SR
READ (5,101)0RBIT, TSR, TSRM, TSRS, SRPM, OR IN
WRITE(6,101) ORBIT
101 FORMAT (FS,0,52.0,F5.0,F%,.0!)
Rl = C1°0RIN
TSRaTSRH+ TSRM/60, + TSRS. 3600,
TIME=TSR
DTSR=1,0/SRPM/60,
3 CONTINLE
IF(RO.EQ.ORBITIGO TO 10
RO=R0O+1,
REFT|MaREFT[MeDT
IF(REFTIM, LT, 24,)G0 T0 21
ROY=RD Y1,
REF T |MaREF T M-24,
2' CONTINE
RL=RL -PL
IF(RL.LT,.0.)RL=360, «RL
GO T0 3
10 CONTINLE
C 1. DETERMINE THE LATITUDE (PMI) AND LOMNGITUDE (THET) OF SUBPOINT
IF(REFTIM,GT,TSR) TSRaTSRe 24,
TRaTSR-REFT|M
TRaTR-D TSR
TIME=T |IME-DTSR
RRL=RL °C1
2 CONTINE
TRaTR+D TSR
TIME=TIMESDTSR
READ IN DIGITIZED SR DATA
c 0.0.0.ll.l...l......"l.li.....i...‘.ll.l..O.......O.'..O.....O...
DO 1003 1=1,3000
Al]) @ 1H
1008 CONTINUE
C °°°° CALL FIND FOR MIGH RESOLUTION , CALL FIMDSR FOR LOW RESOLUTION
CALL FIND
KSTOPaKSTOPe !
©e0°° THIS IS THE NUMBER OF THE LIMNE TO START PRINTIMNG
IF (KSTOP,LT, ! )1GQ0 T0 2
DEGAMaTR.DT*360.
ROEGAMDEGAM (1
RPHI=ASIN(SIN (RDEGAM) *COS(R] )
ROLONG=ASIM(SIMN(RODEGAM) *SINIR]) COS (RPH] )}
IF(D,EQ.1.)ROLONGP | -ROLOMNG
- ACUUST LONGITUDE (THET) TO ROTATING EARTH
RIFETaRRL S OLOMG-15, *TR (!
IF(RTET, LY, 0. )RTHETE2, PleRTHET
PralPr] °C2
TWETRTHETC2

n

o

A



2. DETERMINE SCAN ANGLES FOR FIRST (SIGM) AMD SECOND (S1GH2)

HOR | ZONS
RETAHSASIN(R/ (ReH) )
ETAHSRETAHC2
RGAMHeP | * S-RETAH
GAMH=0(0  -ETAH
SIGH=180.-ETAH
SIGH2=180.«ETAH
J1aSIGH-5, i
J2aJ1+119
€ SIMULATE OUTER SPACE W!TWH JERQS

JJ! S (J1=1)TMAP « 1.8

N = JITTMAP %

DO 2000 lauuut,uJ!

A(l) = '1H°
2000 CONTINLE

K2 = (SIGHR2-1)°TMULP +1.8

GKAR2 = UJ2¢20

DO 200" l=auu2, 2

O

A(]) = 1H°
200" CONTINUE
¢ $0000000000000000000000000000000000000000000000000000000000
€ 5. DETERMINE AZIMUTH OF WEADING LINE (RIS) AT SUBPOINT
RIS=ASIN(SIN(R]) /COS (RPH]))
€ 4, DETERMINE LAT/LON OF FIRST (PHIM THETH! AMND SECOND (PHIMQ
(o THETH2) HOR|ZONS
RIST=R]S

RPHIHeAS IN(SIN(RPH] ) °COS (RGAMH) «COS (RPH]) *S 1 (RGAMH) *SIM(RIST) )
FUD=ASIN(SIN(RGAMH) *COS (R1S) ‘COS (RPHIM) )
IF(D.EQ. 1., )FUWD=~FLD
RTHE THaRTHE T +FUD
PH | H=RPHIHC2
THE THaRTHETH®C2
c DETERMINE LAT/LON OF SECOMD HOR|ZOM
RIST2=R|S
RPHIHR=AS INISINIRPHI) *COS (RGAMN) ~COS (RPH] ) *SIN(RGAMM) *S1H(R]ST2) )
FUD=AS IN(SIN(RGAMH) *COS (RIS) “COS (RPWIMR) )
IF(D.NE. V., ) FWDea-FLD
RTHE THRaR THE T+F LD
¢ COME IN FROM HORIZON S DEGREES A'D DETERMIMNG LOMG!TUOE CROSSIMNGS
DEL=S,
IF(D.NE, 1, )DEL=-DEL
ROEL=DEL (!
TEMPaTHE THeDEL
KTEMP=TEMP®, 2
THETGaK TEMP S
RTHETGaTHETG C !
30 CONTINUE
= S. DETERMIMNE GREAT CIRCLE ARC LINGTHS (GAMG) T0 G!VEN LOMG!TUDES
¢ (THETG)
ROTHE T=ABS (RTHETG-RTHET)
IF(D.EQ.1..AND . RTHETG,GT . RTHETIGO TO B
IF(D.NE. T, . AND.RTHETG LT . RTHETIGO T0 81
SCAMN 1S ON RIGHT SIDE OF SUBPOINT
RALPHASACOS (SIN(RDTHET! *COS (RIS *SIN(RPH] I ~COS(RDTHET! *SINIRIS) )
G0 70 34
3 CONTINE
(2 SCAN IS OM LEFT SIDE OF SUBPOINT
RALPHA=ACQS (SINIRDTHET) *COSIRIS! *SINIRPH]  «Z0S(ROTHET) *SINIRIS) )
84 CONTINE
RLAMGaAS N (SIN(RDTHET) *COS(RPHI) 'SINIRALPWA) )
6. DETERMIME SCAMN ANGLE (SIGG FOR A GIVEN GREAT CIRCLE ARC
LEMNG T
SIDEaSORT (R°Re (Rer! ® [Rewd) =2, °R* (Re) *COS (RGAMG) |

()

oon



(8}

Oy

61

40

48

RETAG=ASIN(R*SIN(RGAMG).'SIDE)
ETAG=RETAG*C2
IF(D.NE. 1. . AND . RTHETG. LT RTHET)ETAG=-ETAG
IF(D.EQ.1..AND . RTHETG . GT . RTHET)ETAG=-ETAG
S1GG=180.-ETAG
JS1G=S1G6 *TMAP +.5
IF(KTIME.EQ.1)GO TO 55
FIRST SCAN NAME LONGITUDES
THETG=RTHETG*C2
KHUN=THETG®, 01+EP
XHUN=KHUN® 100
KTEN= (THETG=-XHUN) *, 1+EP
XTEN=K TEN® 10
KONE=THE TG- ( XHUNe < TEN) «EP
CALL SNUMI(A(JUSIG), ', ! ,KTEN, IERR)
IF(IERR . NE.Q) STOP 1
IF(D.NE.1.1GO TO 36
CALL SNUM(A(JUSIC-1),1,1 ,kHUN, [ERR)
IF(IERR.NE.Q) STOP 2
CALL SNUMIA(JUSIGe") 1,1 KONE, IERR)
IF(IERR.NE.Q) STOP S
GO TO 87
CONTINE
CALL SNUMA(JUSIGe1), 1,1 KHUN, |ERR)
IF(IERR . NE.Q) STOP 4
IF(IERR . NE.Q) STOP S
GO T0 87
CONT INUE
ALTER DATA ARRAY AT SCAN AMGLE S1GG
A(USIG) = TH/
CONT INE
RTHETGaRTHE TG +ROEL
IF(D.NE. 1, . AND . RTHETG.GT . RTHETH2)GO T0 30
IF(D.EQ.1..AND . RTHETG.LT.RTHETH21GO TO %0
DETERMINE LATITUDE CROSSINGS
FIRST LAT TO BE PLOTTED NEAREST S DEGREE TO HORIZOM
KTEMP=PHIH®0.S
PHIGCaK TEMP® 2
RPHIGaPHIG CY
LTIME="
CONT INUE
PH] TaPH] GeDELP
RPH] TePH] TC Y
TESTER=COS (R1S) *COS (RPH]) COS (RPH]T)
IF(TESTER.GT.1.1G0 TO 40
RPH | GaRPH] T
PHIGaPH] T
G0 10 6!
CONT IMUE
ICHEY = 10
7. DETERMINE GREAT CIRCLE ARC LEMGTHS (GAMG) TO GIVEN LATITUDES
(PH1G)
RALPHA=AS [} (COS(R]S) *COS (RPH!). COS (RPHIG) )
CONTINE
IFILTIME.EC.1)G0 TO 46
IF (RPHIGC,GT RPH| ,OR, ICHEX.EQ. Q) RALPHA = P|-RALPHA
COMTINE
FUL=COS (RPH]) *COSIRPHIG) *SINIRIS) *COS (RALPHA)
FIRPHIG.GT RPH] ,OR, ICHEY.EQ.0) FUD = -F D
RGAMGaACOS( (SIN(RPH]) *SIN(RPHIG) «F D) / (1,0-COS (RPH] ) *COS (RPHIG)
“COS(RIS) *SINIRALPHA) | )
6. DETERMI'E SCAr, ANGLE (S1GG) FOR A GIVEN GREAT CIRCLE ARC
LENGTH



SIDE=SIRT (R*Re (Ret} * (ReM) =2, *R* (ReM! *C IS (RGAMG ' !
RETAG=ASIN(R°SIN(RGAMG' S!DE!
ETAG=RETAG®C2
IF (RPHIG.CT.RPHI OR, ICHEN.EQ. Q) ETAG = -£va3
S1GG=180.+ETAG
IFMD.NE.1.)GO "0 4!
TESTaSGG-S:GH
IFITEST.CT.5.160 T0 &2
JTEN=PHIG ). 1+EP
XTEN=UTEN® 10
JONE = (PH]G-XTEN) «EP
JSIGH=SIGH ‘TMULP +.%
CALL SNUMIA(JUSIGH! 1,1, UTEN, IERR)
IF(IERR . NE.0) STOP 6
CALL SNUMIA(JUSIGHeT) 1 1 UOrE, IERR)
IF(IERR . NE.0) STOP 7
GO TO 43
47 CONTINLE
TEST=S|GH2-S16G
IF(TEST.CT7.5.16G0 T0 &2
JTEN=PHIG 0, 1
XTEN=UTEN® 10
JONE = (PH] G- XTEN)
JSIGR=SIGR “TMAP +.%
CALL m(‘lﬁ'w’.'o'o\M| 30"
IF(IERR.NE.O) STOP 10
CALL SNUMIAIUSIGHR-1),1,1,000E, |ERR)
IF(IERR . NE.0) STOP 11
GO T0 43
42 CONTINE
JSIGaSIGC TMAP +.8
A(JSIGC) = 1M,
43 CONTINUE
IF(LTIME.NE. 1160 TO 47
LTIME=2
GO 10 40
47 CONTINE
LYIME @ LTIME o1
PHIGC = PHIG - DELP
RPM | GaPH]G (Y
IF (RPHIGC.CT RPMIRIGO 10 40
IF(KTIME.EQ.11G0 TO 4%
WRITE (6,105)0RB] T, TSRM, TSAM, TSRS, DEL ,DELP
C °°°°° THIS CARD IS SET FOR APT DaTA o
103 FORMAT (1H1,° APT DATA FROM ORBIT*,F7,0,°, TiIME OF FIRST SCAY IS
1°.3(1%,F8,01,° DATE 6.23 71°
1 C o LONGITUDE A'D LATITOE LI'ES DRAW, [#; AT *7S,0,
2° M0 °,F8,0,° DEGREES RESPECT!IEL Y PrraaENEN
31',201,‘?1'(','
KT IMEa?
45 CONTINKE
WRITE(6,102) (A1]), lexcF kL !, TIME
152 FORMAT (1x 12041, ,F7.8;
IF (KSTOP,L7,120160 10 2
ee
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SUBROUT INE F IND

00006 0900000000000 00000000000000080000000000000000000000000000000000006000060000

*eece TIHIS ROUTINE FINDS ONE LINE OF APT DATA FOR MADDEMS HIGH RESOLUTIOM
it o | 3 BEGINNING INDICATOR

ueSE ISTPS STOP POSITION TO SEARCH FOR THE SYNC
RSN UISTRTS START POSITION TO SEARCH FOR THE SYAC
sesr S aETHe COUNTER FOR MISSING PARTS OF A LIMNE
serdeLNE LINE COUNT

*e*** NOD2 POSITION OF NEW DATA LINE

sHvES NOSY BEGINNING OF PREVIOUS SYNC

bl BEGINNING OF NEW SYNC

et NREC RECORD COUNT

sasee  TOP HIGHEST SYNC PULSE FOR A LINE

0268 0000800000000 00 0000000 000000000000 0000000 0000000000000 00OC0CORRRCRRRIRONNINDS

COMMON DATA(2419)
DIMENSION CHAR(16), IBUF (360) .
COMMON/MA [N/SUM(3000) S
COMMON/UNP/ MWD (3) , PT (195)
DATA CHAR/THA, 1HB, THC, 1THD, THE, 1M, 1HG, 1h84, TR, 1My, 150, THL, 1HM, 160y,
1RO, 1P/
DATA |F/0/
LINE = 0
IF(IF)1,1,8
1 LINE = 0
IF =1
INDEX = 0
NREC = 0
SCALE = 1,414. 2047,
NOS! = 0,
ITIM =0
SO AT THE FIRST SEARCH OMNE RECORD AT A TIME FOR THE Sviy PLSE
ISTRTS = 0
ISTPS = 800
GO TO 10
S ISTRTS = NOS! « 730
IF(ISTRTS.LT.0) ISTRTS = ¢
IF(ISTRTS,LT.0) WRITE(6,4000!1STRTS
ISTPS = NOS! « @30
IF(1STPS-2400)7,7, 305
7 CONTINUE
IF (INDEX-2400)10,168,.1'8
10 CONTINUE
NREC = NREC !
CeC°° THE APT DATA IS PACKED ON A TAPE WITW @00 (12-B!T WORDS!
cec°® PER RECORD
©t°°% EACH SCAN LINE CONTAINS APPROXIMATELY @00 WORDS
Ce°°° STORE S RECORDS AT A TIME TO FIND OME COMPLETE LIME
BUFFER IN(Y, 1) (IB/RF (1), ! (2%0))
ITOUNITI1)) 18,1112
Y LONTINE
WRITE(6,2000) "REC
2500 FORMAT (* EOF AT RECORT °*, 1)
SToP
12 TONTINE
RITE(6,5000 "REC
8252 FORMAY (® PAR:!Tvy ERROR 2*, RECORC °*, 110!
‘S CONTINE
'WLS = DPGTHI

"
- -

2 17 le1,28LS,3
C 18 a8

Y SNATY JITNRY
‘S CORTE

L& BN & BN



CALL UNPACK
C Ottt NPACK IS A COMPASS-CODED SUBROUTIMNE USING AP FOR ZOMMUNICATION
DO 16 U=1,1%
Il & ]let
IF(11.67.800) GO TO 16
INDEX = INDEX !
DATA(INDEX)= SCALE°FLOAT (PT(U))
16 CONTINLE
17 CONTINUE
IF (INDEX-2400)10,18,18
18 CONTINLE
] = |STRTSe!
20 CONTINE
C °°°°° FINE THE SYNC PULSE WHICH SHOULD LAST AT LEAST 2% PQINTS
] & Jet
IF(]-1STPS) 2%,25,30!
25 IF (DATA(])-.%5)20,30,30
30 KON = 0
NOS2 = |
TOP = DATA(])
DO 40 U=1,598
IF(DATA(]+U)-,.55) 5% 41,41
55 KOUN = KOUN +1
IF (KOUN-5)40,40,20
41 CONTINUE
IF (DATA(]).GT,TOP) TOP = DATA(])
40 CONTINUE
ITIM = 0
43 CONTINE
NOD2 = NOS2 +48
C ***°° STORE THE DATA LINE IN SUM
DO 100 1=1,7%0
SUM(]) = DATA(NOD2e¢1-1)
100 CONTINLE
N = NOS2+750
N = N/800
NN = N°800
IF(N) 130,130,110
110 CONTINUE
IF(N,GT.5) STOP 8
C **°°° SHIFT THE DATA IN THE STORED ARRAY TO MAKE ROOM FOR 'EXT L I'E
NNN = 2400-NN
DO 120 l=1,NAN
DATA(]) = DATA(]erp)
120 CONTINUE
INDEX = NN
130 CONTINUE
NOS! = NOS2-NN
XINT =« TOP.' 1S
DO 180 l=1,7%0
YMEAN = SIM(]!
Y a=-x[NT
DO 160 U=1,16
¥ @ xexIMT
IF (xMEAN- >3 170,170,168
160 CONTINE
v = 16
170 COMNTINE
SM([1126) & ZHAR('
'8C CONTINE
DO 16! 1=1,1126
‘6 S Ml = 1M
CO 162 121@76,3002
‘62 SM(]) @ W



200 RETURN
210 CONTINE
WRITE (6,5000) (DATA(]),]1=1,2400)
5000 FORMAT (1Xx,15F6.3)
STOP 16
301 ICHEX = 1
et CORD NOT FIND SYNC PULSE
IF(ISTRTS.EQ.0.AND, ISTPS.EQ.800) GO TO 306
ITIM & [TIM o1
IF (NOS2.GT,. ISTRTS, AND . NOS2.LT. ISTPS) GO TC 510
NOS2 = NOS! +800
GO T0 310
304 I1CHEX = 4
GO T0 310
305 CONTINUE
©°°°° OUT OF RANGE OF STORED DATA
ISTPS =2400
ICHEX = §
306 CONTINUE
©°°°° DATA LINE DOES NOT START [t FIRST RECORD TRY '1EXT RECORD
DO 307 1=1,1600
DATA(]) = DATA(]1+800 )
307 CONTINUE
INDEX = 1600
GO T0 10
510 CONTINUE
WRITE (6,4000)NOS2,M0S1 ,NOC2, 1CHE Y P REC
4000 FORMAT (@110)
IF(ITIM- 5)950,980,210
350 GO TO (43,10,400,10,10), 1CHEX
400 CONTINUE
e
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SUBROUTINE FIND

88800 90822020V AROVV0 0BTV QR0000 0000000000000 0000000000000000000000000000000

SO0t THIS ROUTINE FINDS ONE LINE OF IR DATA FOR MADDEMNS HIGH RESOLLUTION

sses e xr

BEGINNING INDICATOR

seees ISTRC STOP POSITION TO SEARCH FOR ™€ WEDGE

seete IsTRD STOP POSITION TO SEARCH FOR THE END OF To€ DATA
serss 1STPS STOP POSITION TO SEARCH FOR THE 7 WIGH AMPS
seett ISTRTC START POSITION TO SEARCH FOR ™€ WEDGE

seses ISTRTD START POSITION TO SEARCH FOR THE EMD OF THE DATA
*ee** ISTRTS START POSITION TO SEARCH FOR THE = WIGH AMPS
et P COUNTER FOR MISSING PARTS OF A LI'E

ettt LN LINE COUNT

*ee*® NOC2 POSITION OF WEDGE STAR?

*°*** NOD2 POSITION OF NEW DATA LINE

ee*® NOSY BEGINNING OF PREVIOQUS 7 PULSE- HIGH AMPL | TLDE
seess OS2 BEGINNING OF NEW 7 PULSE- HIGH AMPL I T OE
ceett NREC RECORD COUNT

seett sumss AVERAGE 200 VALUES TQ DETERMINE THE HOUSING VALUE
secec sumsP AVERAGE 45 VALIES TO DETERMINE TWE SPACE VALWE

COMMON DATA(2970)

DIMENSION CHAR(16), IBLF (360!
COMMON MA IN/SUM(1920)
COMMON. " UNP/ WD (35) , PT (15)

DATA CHAR/TH ,THA, 1H@, THC , 1HD, THE , 15, 1HG, THM, 1M1, THU, THIC, ThL , YHM,

S 1HN, THO
DATA IF/ 0~
LINE = 0
IFCIF)1,1.,9

T LINE = 0
IF = 1
INDEX = 0
NREC = 0
SCALE = 1.414.°2047,
NOST = 0.
ITIM =0

©°°°° AT THE FIRST SEARCH ONE RECORD AT A4 TIME FOR THE 7 WIGH AMPS

ISTRTS =« 0
ISTPS = 900
GO0 T0 10
S ISTRTS = MOS! ¢ 1910
IF(ISTRTS . LE.0) STOP 7
ISTPS = NOS! « 2400
IF(1STPS-2970)10,10,308
10 CONTINLE
NREC = NREC !
©°°° THE IR DATA S PACKED OM A TAPE WITH 990 (12-B!1T WORDS)
©°°°° PER RECORD
©TC° EACH SCAN LINE CONTAINS APPROXIMATELY 1960 WORDS
*e°°° STORE S RECORDS AT 4 TIME TO FI'D OME COMPLETE LI'E
BUSFER IN(1,1) (1B (1), I1DF (280))
IF(MITIY)) 19,119,112
T COMNTING
WRITE (6,2000) "REC
2000 FORMAT(® EOF AT RECORC °, 110!
SToP
‘2 CONTINE
WRITE (16,3000 'REC
8200 FORMAT :° PAR|TY ERROR 00, RECORC °, 110
‘S CONTINVE
‘LS = LEPGTHY !
0 17 le',18LS,8
CC 'S uet,S



()

aNaNa)

(8]

(]

M (U] = [BUF]el-!
'S CONTINE
CALL UNPACK

TUCCt MPACK IS A COMPASS-CODED SUBROUTIME USING 'MP FOR COMMUMICATION

DO 16 u=1,15
INDEY = [NDEX 1
DATA(INDEX!= SCALE*FLOAT(PT(U))
16 CONTINE
17 CONTINE
IF (INDEX-2970)10,18,'8
18 CONTINE
CCtCC FIND THE 7 HIGH AMPLITUDE PWLSES
%Y THE 7 HIGH AMPS SHOLD BE WITHIN 45 WORCS ArL SHOAL SHOW At
*°°® INCREASE OF AT LEAST .15 FOR AT LEAST 6 P AL SES

| = |STRTS+!
20 CONTINE
] & e}

SAVS = DATA(]-1)e,185
IF(1-1STPS) 25%,25,30!
25 IF (SAVS-DATA(]))30,30,20
30 KON = 1
NOS2 = |
DO 39 u=1,45
K & ey
SAVS = DATA(K) « .15
IF (SAVS-DATA (K+1)) 55 %5 3o
55 KOUN = KON !
30 CONTINE
IF (KOUN-%)20,40,40
40 CONTINUE
ITIM = 0
SUMSP =
C°% FIND THE AVERAGE OF 4% SPACE VAL'ES
DO 42 U=1,4%
K = NOS2 « J +9%
SUMSP = SUMSP « DATA K)
42 CONTINE
S MSP = SUMSP 4%,
41 CONTINE
ST FING THE END OF THE DATA LIME
ISTRTD = MNOS2 +630
ISTPD « NCS2+700
50 1=|STRTC -1
55 lalet
SAVD = DATA(!-1)
SAVDS = SAVD+. 'S
IF(1-1STPL160,.60,5802
60 IF((SADS -CATA(]+!)!6%,65,%8
65 IF ((SAVDS-,0%!-DATA "' ™S, ™8 ~>
78 NOC2 = e
%0 70 6¢
5 N0C2 - !
8 KO & 2
CC 90 vus' 8¢
IFICATA ! U OC2: - 'SA 2 5,992
[ I So 8 FRU NN do § PR
W KOIN-B:62,90.%5
S T Ik
1TIM e §
@' TRTIMKE
LN '”c y.( Svmv :’ v_( ":’l[
ISTRY. & 1 0C2 ¢ ‘P
ST e 1 0C2 + 2%5
L2 = '0C2 -592

[ Y



| = ISTRTC
S00 lelet
SAVC = DATA(]-1)+,2
B0t IF (SAVC-DATA(]))%02,%02,.%00
502 NOC2 = |
KON =
DO 510 U=38,27
IF (DATA (U+]) -SAVC) 505,505,510
505 KON = KOUN «!
510 CONTINUE
IF (KOUN-5)%520,%00,500
520 CONTINLE
ITIM = 0
SUMS = 0
©°°°° FIND THE AVERAGE OF 200 HOUSING VALUES
DO 98 u=1,200
K = NOC2 +« U + 220
SUMS = SUMHS « DATA(K)
98 CONTINUE
SUMHS = SUMMS/200
99 CONTINLE
EHS = 0,052%03
CON = EHS/ (SUMHS-SUMSP)
Il =0
DO 100 |=1,%82
NN = NOD2e -1
€ = CON® (DATA (NN) -SUMSP)
©°e%° SUBROUTINE CHECKX DETERMINES THE TEMPERATURE 1M KELVIM
CALL CHECKXI(E,SUM(]))
100 CONTINE
105 CONTINUE
N = NOS2 « 1909
N = N/990
NN = N°990
IF(N)130,130,110
110 CONTINUE
IF(N,GT.5) STOP S
NN = 2970-AN
S°°°° SMIFT THE DATA IN THE STORED ARRAY TO MAKE ROOM FOR MEXT LINE
DO 120 l=1,N\N
DATA(]) = DATA(]eNN)
120 CONTINLE
130 CONTINE
NOS1 = NOS2-NN
INDEX = NN
DO 180 1=1,%82
XMEAN = SUM(])
X « 27
DO 160 v=1,16
X & Xo2
IF (XMEAN- Xx) 170,170,160
160 CONTINE
J e 1§
170 CONTINUE
SUM(]+669) = CHAR (V)
180 CONTINE
DO 161 1=1,669
16! SM(]) & 1M
D0 162 1=1282,1920
62 SUM(]) e W
200 RETUM,
210 STOP ¢
501 xc.(y e 1



e

(g

(&)

STt LoD NOT FING THE T PLSE-HIGH AMPLITWDE % THE RANGE FROM [STRTS
L NN 70 xsrps
IF{ISTRTS.EQ.0.ANL, ISTPS. EQ.990! GC T2 326
ITIM & [TIM o1
IF (NOS2.GT. ISTRTS.AND . NOS2.LT.ISTPS! 50 T2 8¢
NOSZ2 = NOS! «1948
GO YO 30
302 ICHEX = 2
ITIM & 17 Met
“°%°% COWD NOT FIND THE DATA E'L [N THE RA'GE FROM ISTRTC TQ |STPC
IF (NOD2.GE. ISTRTD. AND . NOD2.LT.ISTPD! GO T2 8'3
NOD2 = NOS2 « 673
GO TO %10
3083 ITIM @ [TIM <1
S COUD NOT FIND THE WEDGE 1% THE RANGE FROM [STRTZ TO (STRC
1CHEX = §
IF (NOC2.GE. ISTRTC.AND.MOC2.LT. ISTPC! GO T0 310
NOC2 = NOD2 « 224
GG TO 310
306 CONTINLE
“°°°° DATA LIMNE DOES MOT START 1, FIRST RECORT TRV 'ErT RECORD
DO 307 1=1,19080
DATA(]) = DATA(]+990 !
307 COMTINUE
INDEX = 1980
GO T0 10
3505 CONTINUE
©°°%° THE RANGE IS OUT OF BOUDS
ISTPS = 2970
ICHEX = §
510 CONTINE
WRITE(6,4000)M0S2,0S1,04002,M0C2, 1CHE» ' RE”.
4000 FORMAT (8110)
IF(ITIM,GT.2) GO TO 410
350 GO TO (41,91, 99,99,10),1C€>
410 CONTINE
e



SUBROUT INE F [NDSR

C *°°°° THIS ROUTINE FINDS ONE LINE OF IR DATA FOR MADDEMS LOwW RESOLUTION
C ottt BEGINNING INDICATOR

el A U STOP POSITION TO SEARCH FOR TvE 7 HIGH AMPS

c *SsssihcrRre START POSITION TO SEARCH FOR THE WEDGE

C ***** ISTRTD START POSITION TO SEARCH FOR THE END OF THE DATA

C “iSss v IME COUMNTER FOR MISSING PARTS OF A LINE

C **tt LINE LINE COUNT

CYeNhE D POSITICY OF WEDGE START

C ***** NOD2 POSITION OF NEW DATA LINE

C ***** NS BEGINNING OF PREVIOUS 7 PULSE- WIGH AMPLITUDE

C ***** nOS2 BEGINNING OF NEW T PULSE- HIGH AMPL I T OE

g NG RECORD COuNT

C ***** SuMHS AVERAGE 200 VALUES TO DETERMI'E THE NOUSING VALLE

C *ettt sumsP AVERAGE 4% VALUES TO DETERMINE THE SPACE VALUE

C LI B 2000000000000 00000000000000000000000000000000000000000000000000000000000F0

DIMENSION DAT(16)
DIMENSION CHAR(16), IBUF (360!
COMMON DATA(2970)
COMMON,MA IN/SUM (360
COMMON/UNP.  AD (3) , PT(15) .
DATA CHAR/THA, 1HB, THC , THD , THE , 1M, 1HG, Th4, T, T, T, 1L, THM, 1,
*1HO, 1HP/
DATA IF/0/
LINE = 0
DO 6 1=1,360
SUM(]) = 0,
6 CONTINUE
IFCIF),1,8
1 LINE = 0
IF = 1
INDEX = 0
NREC = 0
SCALE = 1,414.2047,
NOS! = 0,
ITIM aQ
C °°TC° AT THE FIRST SEARCH OME RECORD AT A TIME FOR THE * WIGH AMPS
ISTRTS = 0
ISTPS = 990
GO T0 10
5 ISTRTS = NOS! + 1910
IF(ISTRTS LE.Q) STOP ™
ISTPS = NOS! « 2400
IF (1STPS-2970)10,10,30%
15 CONTINUE
MREC @ 'REC !
“T0%t THE IR DATA IS PACKED 0% A TAPE WITH 990 ('2-BlT WORDS!
LR N NN ] Kp “Cm
SO0 EACH SCAN LIME COMNTAINS APPROXIMATELY 1980 WORDS
T %%°°° STORE 3 RECORDS AT 4 TIME TO FI'C O'E ZOMPLETE LI'E
BFFER (101, (IBF (), IBF (280!
A S AEREHRE. Kb EI &
T LONTINE
WRITE 16,2000! 'REC
2540 FORMAY (* - EOF AT RECORC  °*, 113
ST
e CONTINE
wRTE 16,8000 "REC

SN AN 0N



8000 FORMAT(®  PAR[TY ERROR 0N RECORD *,1'0!
1S CONTINUE
NDS = LENGTHLY)
DO 17T l=' NWDS.3
0O 'S U=, 8
MO (J] & IBUF(leu-)
'S CONTINE
CALL UNPACK
C °°°°° UNPACK 1S A COMPASS-CODED SUBROUTINE US!'G WP FOR COMMUMICATION
DO 16 v=1,1%
INDEX @ [NDEX !
DATA(INDEX)= SCALE*FLOAT (PT ()}
16 CONTINUE
17 CONTINUE
IF (INDEX-2970)10,18,'8
18 CONTINUE
] = |STRTSe!
20 CONTINUE
C *°°°° FIND THE 7 HIGH AMPLITUDE PULSES
C °°°° THE 7 WIGH AMPS SHOULD BE WITHIN 4% WORDS AMD SHOULD SHOW AN
C °°°° INCREASE OF AT LEAST .13 FOR AT LEAST 6 PALSES
| = et
SAVS = DATA(]=1)e 18
IF(1-1STPS) 28,25,30!
25 IF (SAVS-DATA(]1))3%0,%0.20
30 KOUN = 1
NOS2 = |
DO 39 uU=1,4%
K = Jey
SAVS = DATA(K) « 18
IF (SAVS-DATA (K+1)) 95 95 39
55 KOUN = KOUN !
39 CONTINE
IF (KOUN-5)20,40,40
40 CONTINE
ITIM = 0
SUMSP =« (
C °°°°° FIND THE AVERAGE OF 4% SPACE VALLES
DO 42 U=1,4%
K = NOS2 ¢ J 95
SUMSP = SUMSP « DATA(K)
42 CONTINE
SUMSP = SUMSP . &5,
41 CONTINUE
C °°°°° FIND THE END OF THE DATA LI'E
ISTRTD = NOS2 +63%¢0
ISTPC = MOS2+700
50 1=]STRTC -1
555 lalet
SAD = DATA(!-1}
SAVDS = SAVDe.'S
IF(]-1STPC:60.60,802
60 IF(!SAVDS 1-CATA!]+1:'6%,65,
65 IF((SATS-,09!-CA"A! ! '™ % ~
TS Y0OC2 = (o
%0 70 @2
™5 N0C2 - !
@0 XOp;, = §
CO 90 U=, %0
W ICATA (U002 - 'SA T 5,900,908
@5 KO8 e KD o
WD 2-5:95.92.%5
e TRTTINE
™ a3

(&)



.~

(2}

9! CONTINUE
Ut FIND THE START OF THE WEDGE
ISTRTC = NOD2 « 198
ISTPC = NOD2 « 255
NOD2 = NOD2 -5@2
] = ISTRTC
500 le]et
SAVC = DATA(]=1)e.2
IF(I-1STPC)IB01,%01,9508
BQ01 IF (SAVC-DATA(]))%02,.%02.%00
502 NOC2 = |
KOUN = 0
DO S10 u=8,27
IF (DATA (Ue]) -SAVC ) 505,505,510
505 KOUN = KOUN !
$10 CONTINUE
IF (KOUN-31520,%00.%00
520 CONTINE
ITIM = 9
SUMS = 0
SO FIND THE AVERAGE OF 200 WOUSING VALLES
DO 98 U=1,200
K & NOC2 « U » 220
SUMS = SUMS « DATA(K)
98 CONTINE
SUMES = SUMNS 200
99 CONTINUE
ExS = 0,052503
CON = ErS. (SUMS-SUMSP)
Il =9
SOt THERE IS A SCAN AMNGLE OF 1090 DEGREES
DO 100 1=1,109,3
DO 101 v=1,16
1] @ Jlet
NN = NOD2el1-1
€ = CON® (DATA (N)) -SUMSP)
SO0°° SUBROUTINE CHECKX DETERMINES ThE TEMPERATRE % i\ IV
CALL CHECKX(E,DAT(UN)
107 CONTINE
CC°°° AVERAGE B AND 1! 3 FOR EACH DATA BOINT TO GET 109 VALES
SUMIL) =(S, " (DAT(1)eDAT(2)1+DAT(31eDAT(41«DAT(B)) o« DAT(G)! 16,
S e SMUD)
IF{1.€Q.1089) GO TO 100

SUM(lel] @ (S, °(DAT(TI0AT(QIeDAT! DIeDAT (10! ! o2, (DAT(GIeLAT (1)

et 8 Bt | 58
e SUMI(let;

SUM([e2) @ (S, *(CATI2'eDAT("S1eDAT 'd1e0AT ('S oDATI16)! oDAT(1Y)

19,16,
C e SUMI(]e2!
33 CONTINE
'S CONTINE
b, OS2 « 1909
‘.= ¥ 990
'8, = 1.°990
F 10186, 980,142
0S CONTINE
IFi.67.5 STOR 8
108, = 20708,
©O0°° SMIFT THE DATA ', o€ STORES ARRAY YO MAKE RIOM FOR 1ET L I'E
SC 120 lev,rp0:
Ca®a!l. e CATA e,
‘2% TN
ey = 9y,
‘S TOTIVK



NCS!' = NOS2-NN
ICHE = [CHE
WWALICHE LT.8F GO TC S
ICHE = )
LINE = LINE o
00 180 1=1,9¢C
C *°°°° STORE EACH DATA _I'E 1N MATRIY AM
AM{ 1«15 S1- INE: = (SIM(]) §.)°100.
180 CONTINE
00 18! l=1,18§
AM(] ,S1-LINE) = AM(16,5'-L1*E!
J o= le108
AM{U,S1-LINE: = AM('0§ §1 |*'F)
'8! CONTINKE
DO 16! 1=1,360
161 SUMI(]) = 0,
200 CONTINLE
GO 70 %
210 STOP &
30' ICHEX = 1
C ****° COD MNOT FIND SYNC PASE
IF(ISTRTS EQ.0.AND, ISTPS . EC. 800! GO TO %06
ITIM = [TIM o1
IF (NOS2.GT, ISTRTS AL .M 0S2.L T, ISTPS! GO TO 8'0
NOS2 = MNOS! +800
GC TO 310
304 I1CHE>X = 4
GO TC 310
305 CONTINUE
2 %% OUT OF RANGE OF STORED DATA
ISTPS =2400
ICHEX = B
306 CONTINE
C °°°°° DATA LIMNE DOES *OT START [}, FIRSY RECORD TRv 'E+ 7T RECORE
DO 307 1=1,1600
DATA(]) = DATA(]1+80C !
307 CONTINLE
INDEX = 1600
GO0 10 19
510 CONTINE
WRITE (6,4000!M0S2,M0S!,0M002, 10 M REC
4000 FORMAT (8110
IF(ITIM- 5)980,950,2'0
950 G0 TO (48,'0,400,99,'0),1+€"
4°5 COMNTINE
IF(LIE.GE.B0! GO TO 408
CINE s LINE o
00 428 1e9,120
AMI] S  I'F! = AM!| 2. i'F"
425 T IMKE
o0 10 47
des TR INLE
eL



SUBROUTINE FINDSR

e 0 0 0000002000008 0000000000000000000000000000000000000000000000000000000000

C °%°'% THIS ROUTINE FINDS ONE LINE OF APT DATA FOR MADCE'S LOW RESOL.T!O;
goseeds g BEGINNING INDICATOR
s LI T STOP POSITION TO SEARCH FOR THE ST
B START POSITION TO SEARCH FOR TvE SV
CoCtete iTiM COMTER FOR MISSI'G PARTS OF 4 _!*
Rl T = LINE CONT
A o o] POSITION OF 'EW DATA LIME
el o] BEGINNING OF PREVIOUS Sv'iC
gt SRSy BEGIMNNING OF MNEW SYIC
CirS e AREC RECORC CouMT
DA b HIGHEST SYNC PULSE FOR A LI'E
C LR N NN ] l...l.‘l...l.....000.‘.ll....l...l.!l.l.l.....l..l..ll...‘..‘...l...'..l
COMMON DATA(2415)
DIMENSION DAT (25)
DIMENSION CHAR(16), |BUF (360!
COMMON/MAIN,SUM(360)
COMMON/ ' UNP. UMD (3) , PT(15)
DATA CHAR. THA, THB, THC , THO , THE , 1HF  1HG, 1, b1, Ty, ThIC, T, THM, Yoy,
*1HO, 1HP.
DATA IF.Q.
LINE = 0
DO 6 l=1,360
SUM(]) « 9,
6 CONTINUE
IFCIF)1,1,8
1 LINE = 0
IF =& 1
INDEX = 0
NREC = 0
SCALE = 1,414. 2047,
NOS! = 0,
ITIM a0
C °°°°° AT THE FIRST SEARCH O'E RECORD AT 4 TIME FOR ThE Soty P LSt
ISTRTS =
ISTPS = @800
GO T0 10
S ISTRTS = NOS! « ™59
IF(ISTRTS,LE.Q) STOP ~
ISTPS = NOS! « @%0
IF(1STPS-2400)7,7, %05
T CONTINE
IF(1NDEX-2400110,18,1'8
10 CONTINE
TREL = 'REC ! :
CO'CCC THE APT DATA IS PACKED OM A TAPE WiTW @02 ('2-BIT WORCS!
T °°°*° PER RECORD
T T EACH SCAN LIMNE CONTAINS APPROMIMATELY 802 wORDS

“°°°° STORE B RECORDS AT A TIME TO FI'D OME COMPLETE L'
BFFER M1, (I1BF (' ,]1BF (26"
IF ORIV 18,10, 12
Y CONTINE
WRITE 16,2000 "REL
2568 FORMATY ¢ * €0F AT RECORT *, 13
SToPp
‘e TONYINLE
WRITE 16,8000 'REC
£ FORMRY !°® PAR!Tr ERRIR ¢, REZORC *,I1'C:
S CONTINE
'WCS = PG
°T T e ,15LS,.8
oL '8 et 8



JAD (J) = IBF (leu-1)
'S CONTINE
CALL UNPACK
C %% NPACK 1S A COMPASS-CODED SUBROUTIMNE USING ‘UNP.- FOR COMMUNICATION
DO 16 U=1,15
INDEX = [NDEX o1
DATA(INDEX)= SCALE*FLOAT (UPT(JU))
16 CONTINLE
17 CONTINUE
IF (INDEX-2400)10,18,'8
18 CONTINUE
] = |STRTS+!
20 CONTINE
c esece FINE THE SYNC PULSE WHICH SHOLD LAST AT LEAST 25 PQINTS
] = Jet
IF(1-1STPS) 2%,25,3801
25 IF (DATA(])-,%0)20,30,30
30 KON = 0
NOS2 = |
TOP = DATA(])
DO 40 u=1,40
IF(DATAHOJ)-.SOJSE’.AI.-H
55 KOUN = KOUN 1
IF (KOUN-5)40,40,20
41 CONTINE
IF (DATA(]).GT,TOP) TOP = DATA(])
40 CONTINE
ITIM a 0
43 CONTINE
NOD2 = NOS2 +48
Il =90
99 DO 100 1=1,90,53
C tesse AVERAGE EVERY 8 AND 1.8 PQINTS AMND STORE It SUM
DO 101 vU=1,2%
ll= Jle1
NN = NOD2e11-1
DAT(U) = DATA(NN)
101 CONTINUE
SUMI(]) -(3.'(DAY(HODAT(Z)QDAY(S)ODAT(lloDLY(b)oDAY(GloOAT(?)
RS DAT(8))«DAT(9)). 28, <+SIM(])
SUM(]e1) = cs.'tonno)oonnn.onn;n.onns;.on(uloonns)
“+DAT(16)) «2,° (DAT(Q)«DAT(17))) 25. *SUM(]e1)
SUM(]e2) = (3..(DATHO)ODATHQ)ODLY(20)00!7(2!)00A7(22)00AY(23)
“+DAT(24)+DAT(25)) +DAT(1™)) 28, *SUMI(]e2)
100 CONTINUE
N & NOS2+750
N = 8800
M o= N800
IF (M) 180,180,119
110 CONTINE
IF(N,GT.5) STOP B8
T °%°°° SMIFT THE DATA [N THE STORED ARRAY TO MaAKE ROOM FOR 1T L ItgE
12 = 24000
D0 120 lat rpp;
CATA(]) = DATA([erp.:
120 COMTINE
I'OEr = *pp;
'S¢ CONTINE
'0ST & 10S2-12,
LINE =& LIME o
IFWINE.LT. @) GO 70 S
YINT a TOP 1%
00 1@5 l=1,9C
IMEAY, = S M1 @



X a=]]NT
DO 160 u=1,'¢
X & XeX]NT
IF OMEAN- X) 170,170,160
160 CONTINUE
J = 16
170 CONTINUE
SUM(1+195) = CHARI(J!
180 CONTINLE
DO 16! 1=1,195
161 SUMI]) « 1H
DO 162 1=226,360
162 SUMI(]) = W
200 RETURN
210 CONTINE
WRITE(6,5000) (DATA(]),l=1,2400!
5000 FORMAT(1X,15F6.S)
STOP 16
301 ICHEX = 1
C °°°°° COLD NOT FIND SYWC PULSE
IF(ISTRTS.EQ.0.AND, ISTPS,.E£Q.800!) GO TO %06
ITIM = [TIM ot
IF (NOS2.GT. ISTRTS, AND . NOS2.L T, ISTPS) GO TO 3'0
NOS2 = NOS! +800
GO Y0 310
304 ICHEX = 4
GO T0 310
4000 FORMAT (@110)
305 CONTINUE
C °°°°° OUT OF RANGE OF STORED DATA
ISTPS =2400
ICHEX = S
3506 CONTINUE
C °°°°° DATA LINE DOES NOT START [ FIRST RECORC TRY 1£>T RECOND
DO 307 1=1,1600
DATA(]) = DATA(]+@00 !
307 CONTINE
INDEX = 1600
GO T0 10
310 CONTINUE
IF(ITIM- 5)950,950,.210
950 GO TO (43,10,400,.99,10),10€>
400 CONTINLE
(2 7 o]



1DENT

UNPACK

ROUTINE TO TAKE S CM WORDS (1ST 3 IN ."UNP ‘) AND MAKE 'S CDC INTEGERS
CUNP.) FROM THEM WITH CONVERSION FROM 2-S COMPLEMENT
REPRESENTATION OF NEGATIVE NUMBERS TO 1-S COMPLEMENT,

ROUTINE INSPIRED BY NEED TO UNPACK DATA WRITTEN ON A. D CONVERSION

. (NEXT 15 N

UNPACK

OUTER

STORE

111

ENTRY
BSS>
SB1
Sx3
se2
SBS
586
SB7
Mx2
SsSB4
SBS
SA1
Bx6
L1
NG
Lx6

ARZRCARAREERZRES

UNPACK
1

1

B!

5

15

B2

B3

12

S
B6-82
D85
x1°x2
12
X6,MNEG
12
STORE
48
X3-X6
-xs
B7-83
JPT8S
B83-8!
B84-8!
B4, INER
B82-8!
82, 0UTER
UNPACK
RP

5
15

RESERVED FOR RETURN L I'X STRRAGE

CONSTANT

CONSTANT

INTIALIZE TO UMPACK A GROUP OF 3 WORDS

INITIALIZE TO STORE 'S5 WORDS

INITIALIZE FOR COUNTING REFERENCE

INITIALIZE FOR COUNTING REFERENCE

HIGH ORDER 12 BIT MASK

INTIIALIZE TO UWPACK S BYTES PER WORC

GET WD ARRAY OME BY OME

IN ORDER AND PUT [N x1

ISOLATE HIGH 12 BITS

GET MEXT BYTE 1M READY POSITION

GO TO MEG IF A.D RESILT WAS NEGATIVE

PUT POSITIVE A.D RESWLT N LOW BITS
AMD GO STORE |7

MAKE 2S5 COMPLEMENT IMNTEGER

OMES COMPLEMENT o -(1-M) WERE M IS
IN TWOE COMPLEMENT

STORE INTQO PT [N ORDER
FROM X6

INDEX JPT ARRAY

COUNT BYTES PROCESSED

LOOP [F NOT 8

COUMNT WORDS UMPACKED
LOOP IF NOT S
oorE, EXIT
DEF INE
COoMMOM
BLOCK DrP



£5% Oy O Ty D € O 0y

10
20

SUBROUTINE CHECKX (D, T

®* THIS ROUTINE DETERMIMES TEMPERATRE VAL'ES N KELVIN OF IR
°* CATA WERE.

**  TEMPERATURE = F(F)

“* AND E = 0,052563° (IR DATA - AVERAGE SPAZE VALUE PER LI'E!

oo (AVERAGE HOUSING VALUE - AVERAGE SPACE VALUE PER LI'E)

DIMENSION TAB(120)

DATA(TAB(]),1=1,70) -
10.0078705,0.0081201,0.0083755,0.00063%9, 0.0089020.0.0091 795,
20.0094507,0.0097334,0.010022,0.010316,0.0106'6,0.010921,0.011288,
30.011550,0.011874,0.012208,0.0125%6,0.0126879,0.015227,0.01 9580,
40.01504,0.014306,0.014678,0.01%0%6,0.015441,0, 01552, 0.016220,
50.016635,0.017045,0.017460,0.017985,0.016513,0,018749,0.019192,
€0.019641,0.020097,0.020%60,0.021029,0.021%0%,0,021988.0,022478,
70.022974,0.023478,0.025099, 0. 024%0%, 0, 025026, 0, 029589, 0. 026007,
80.026641,0.027195,0.027751,0,02€5'6,0, 020889, 0. 029468, 0. 0500%8,
©0.030648,0.051249,0.0319%6,0.032471,0,035099,0,038722,0.,0549%9,
40.095001,0.095651,0.036309,0.036973,0.03764%,0,09¢524,9.0%0010,
*0.039703.

DATA(TAB(1),1a71,120) - ;
B0.040404,0.041112,0,041827,0,042849,0,045279,0,0440'4,0, 044758
€0.04%500,0.046267,0.047033,0,04790%, 0. 04€5€%, 0, 049572,0.0%0'67,
00.050968,0.0%1777,0,052508, 0, 095416, 0, 084247, 0, 098084, 0. 098029,
*0.0%6781,
£0.057641,0.056%07,0.0%9581,0.060262,0,06!1%0,0,06204%, 0. 062048,
F0.063857,0.064774,0,065608, 0.066629,0.06™68,0,06€%'83, 0, 060466,
60.070425,0.071392,0.072566,0.073347,0,0743%6,0,0™881,;, 0 "6898,
HO0.0773435,0.078959,0.079382,0.0804183,0,0014%1,0, 082499, 3, 0494

DO 10 1=2,120

IF(D.LT.TAB(1)) GO TO 20

CONT INUE

CONTINE

DIF1 = ABS(D-TAB(])

DIF2 = ABS(D-TAB(1-1))

T = 1-1+200.16

IF(DIF1 . GT.DIF2) T = 1-24200.'6

RE TURY

(1Y



OO OO OO0

PROGRAM DUMP

(INPUT=202B, TAPES= INPUT, OUTPUT=2028, TAPEGE=QUTPUT, TAPE!)

LN 90000000080 000000 0000000000000 0000000000000008 0000000000000 000000000000000

esese THIS pﬂmm PRINTS ouT 20 thms FROM T"( SC”’E‘ 0‘7‘
***** DIGITIZED BY THE DATA CONVERSION SERVICE vIA THE SYNC PULSE
ssccs PROGRAM, THE DATA CAN BE APT OR IR DATA, THE ROUTIMNE IS USED
*eece 7O FIND THE RECORD NUMBER OF THE FIRST DATA LINE, THE POSITION
Teete OF THE SYNCS, THE NUMBER OF DATA VALUES PER LIMNE, ETC, ONCE
cettt THE RECORD NUMBER OF THE FIRST DATA LIME IS KNOWI, THEN THE
*ee** NATA TAPE CAN BE POSITIONED AT THIS POIMNT TO START THE PROGRAM,
IR R NN ) .0..'.!'.0....0.l..ltl..l.‘Q.I...0..DO....00‘!..0.00..0.00.0.‘.....!0.0.

DIMENSION IBUF (250)

COMMON DATA(2970), INDEX,NREC

COMMON/UNP/ MWD (B) , PT (15)

NREC = 0

NS = 0

SCALE = 1,414/2047,

20 CONTINUE

NREC = NREC +!

C °°°°° DUMP ONLY 20 RECORDS

IF (NREC.GT.20) STOP

BUFFER IN(1,1) (IBUF (1), IBUF (250))

IF(UNITI(1))%0,30,40

30 WRITE(6,2000) NREC
2000 FORMAT(*  EOF AT RECORD °*,!'0!

STOP

40 WRITE(6,4000) NREC
4000 FORMAT(®  PARITy ERROR OM RECORD °,110!
50 CONTINUE

NWDS = LENGTHI(1)
WRITE (6,5000) NREC s

5000 FORMAT (1H0, * RECORD NUMBER®,110)

INDEX = 0

DO 100 1=1,NWDS,3
DO 70 u=1,3
S (J) = IBUF(]ey-1)

70 CONTINE

CALL UNPACK

C ***°* UNPACK IS A COMPASS-CODED SUBROUTINE USIMNG PP FOR COMMUNICATION

€5

T00¢C
*9C

DO 65 u=1,1%

INDEX = INDEX !

DATA(INDEX) = SCALE‘FLOAT(RPT(U))
CONT INUE

K = 5° (NDS-1+1)

L = INDEX-14

K « MINO(K,19)

K = [eK-1

WRITE(6,7000) (DATA () ,Js ,K) <
FORMAT ((1¥,15(F6.5, 1! )

CONT I

L
GC Y0 2C

(22 ¢
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