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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. 1 This report is an extension of, and a supplement to, 

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. 

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. 

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



APT set Pro- Analog-to-Digital Compass CoJed Routine 
UNPACK Reduces 60 bit 
words to standard 12-
bit words. 

duces Analog 1--------..-.Produced Digitized i------__, 
Tape of Direct Data Tape 
Read-Out Data 

Routine FIND Sets 
up line of data 
(expanded) 

High 
Rcsolutio 

Routine CHECKX converts Program DUMP Dwnps 
digitized voltage values digitized data to 
to equivalent temperatures allow visual check 

of data 
Low 

Resolution 

Routine FINDSR Sets 
up line of averaged 
data for insertion 
into grid. 

APT 
High 

Resolution 

APT 
Low 

Resolution 

Program SRGRID 
calculates Grid 
and prints gridded 
data. 

Program FILMPLT Special 
Routines ONE, TWO, THREE 
Replaces SRGRID Produces 
microfilm display of con-
toured APT or IR data. 

FLOh' Cl!:\RT OF ROUTI,ES 

Routine FIND Sets 
up line of data 
(expanded) 

Routine FINDSR Sets 
up line of averaged 
data for insertion 
into grid. 
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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. 
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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 NOY Day of message 

6-7 SAT Identifier 

8-12 RO Reference orbit no. 
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CARD 4 (cont.) 

Columns Name DescriEtion 

14-15 ROY Reference day of 
ascending node 

16-17 RHO 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 DescriEtion 

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 
GRID 
PWRT 
OPTION 
FRAME 

FRSTPT 
GRID 
LINE 
NUMBR 
PSYM 
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Special routines 

ONE: 
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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 unpacks400 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 
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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 lo~~itude lines then labels each line. 

Core: 2504 octal words 
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Special routines: 

THREE 

This routine objectively contours the data stored in matrix AN 

and outputs the analysed field on microfilm. 

Subroutines needed: from NCAR 

CALCNT 
QUICK 
HILO 
PROJUV 

Core needed: including all subroutines 1461 octal 

Core and time needed for total 2rogram on CDC-6400 

IR version 

Core: 55000 octal 

Time: 125 CP secondsl.., for one frame 66 pp seconds 
.J 

APT version 

Core: 51000 octal 

Time: 62 CP second~\ for one frame 90 pp seconds, 
I 
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Program SRGRID 

This routine calculates the positions of latitude and longitude 

lines through APT or IR data 1 . The routine then output :- on paper a 

grid of the data with slashes representing the latitv~ie 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 

Time needed: for 200 lines 
high resolution 

Subroutines: 

(or) 
FIND 
FINDSR 
UNPACK 
CHECKX 

for high resolution 
for low resolution 

43000 octal 

175 CP seconds 
80 PP seconds 

1For conventional APT pictures (i.e., those not digitized) the 
gridding geometry does not hold. Reference Paper No. 181. 



INPUT: 

CARD 1 

Columns 

1-5 

6-10 

Name 

KF 

KL 
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Description (Integers) 

Start grid position to output 

End grid position to output 

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

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

CARD 2 

Columns 

1 

2-3 

4-5 

6-7 

8-12 

14-15 

16-17 

19-20 

21-22 

23 

24-27 

29-30 

31-32 

34-37 

38-41 

Name 

D 

NMO 

NOY 

SAT 

RO 

ROY 

RHR 

RMIN 

RSEC 

RQ 

RL 

PMIN 

PSEC 

PL 

H 

Description 
= 1 North to South Orbit r 

= 2 South to North Orbit 

Month of message 

Day of message 

Identifier 

Reference orbit number 

Reference day of ascending node 

Reference hour of ascending node 

Reference min. of ascending node 

Reference sec. of ascending node 

Quadrant 

Reference longitude in degrees 

Orbital period (Min.) 

Orbital period (Sec.) 

Orbital displacement to the west 

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 value 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 

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 reco-rd n •rnber of the first data line, the position of syncs, 

the number of ~aLa 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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