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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

BRIETF DESCRIPTTION
GVHRR IR Digital Image Data, Tape

[ESAD-00165 |

“This data set consists of calibrated geosynchronous very high
‘resolution radiometer (GVHRR) infrared data on BCD magnetic tapes
produced by a Univac 1108 data processing system. Each tape contains
from one to four files (one file for the full-earth mode and up to
four files for the sector mode). Each file consists of a header
record and up to 1201 data records. Each file is terminated by an
end-of-file mark with the last file terminated by two end-of-file
marks. The header record consists of 132 characters written in EBCDIC
and contains documentation on processing history and data/time of
data. The next record is a data record of 2488 words containing
calibration information. Each of the remaining data records (2488
words each) contains a line of picture information. Each line
consists of 2400 9-bit samples called pixels. The first data record
contains the last picture line, and the last data record contains the
first picture line. Words 2467 through 2488 of each data record
contain 47 orbit/attitude data parameters. Before output to tape, the
data were checked for correct line and time sequence and smoothed as
required. Pixels were not shifted to account for camera movements on
this tape. A detailed format description appears in section 4 of the
"Applications Technology Satellite (ATS6-) GVHRR Guide for
Experimenter’s Tapes," TRF B25463-000A. These tapes are also called
experimenter history tapes.

MATERTIALS F OR DISTRIBUTTION
74-039A-08C
GVHRR IR Digital Image Data, Tape

Send B25463-000A "ATS-6 VHRR Guide for Experimenter’s Tapes".



http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=ESAD-00165
dhoag
Text Box
ESAD-00165


REQ. AGENT RAND NO. ACQ. AGENT
DBN RC7948 BCD

VJP

ATS-6
VHHR DIGITAL DATA TAPES
74-039A-08C
This daté set consists of 775 data tapes. The tapes are 1600 BPI,
Binary, 9-track and most consists of .either 1 or 4 files. The tapes were
created on a UNIVAC 1108 computer. About 10%Z of these tapes were duped

to create C tapes.




i

ot

[a

i
H
t
b




o
-
B

[




H : i ! H H
H H H N H 3
3 H . H : H :
H el H i e !
! NS ;




[
AN
W, {
Le,;z‘ ) ,
.
H
: Loy
: e




<y




i

oy

—
o

[~




H Lok H : fod :

i i o

VTS

[ PI—

.

g g

AR

e ; :
S




Sue

ol

e

L) :

i

Fow o

P, e,

o







o

o
i
Pr

ey

e

[N

e
.
T
.
o,

A




M n i ! ; ! ; : : M ) W : ;
: : 3 : H it : ! B : H i




g §




-

o

g s,
7 Prossny







B A5 63 -Cooh

CSC/TM-75/6229

APPLICATIONS TECHNOLOGY SATELLITE-6 (ATS-6)
VERY HIGH-RESOLUTION RADIOMETER (VHRR)

5

Guide For Experimenter's Tapes

Prepared for

GODDARD SPACE FLIGHT CENTER

By

COMPUTER SCIENCES CORPORATION

Under

Contract NAS 5-11999
Task Assignment 514

Prepared by: Approved by:
Lomne T Uit 22y (T offrs
F. T. Wright Date C. A. Frum Date

Technical Area Manager




.
<«

ABSTRACT

This document describes the organization and operation of the Very High-
Resolution Radiometer (VHRR) Data Processing System to produce experimenter
tapes and contains information on the contents and organization of the Experi-
menter History Tape (EHT) and the data files used to create the EHT. This
document was produced by abstracting applicable descriptions from the ATS-6

VHRR System Programmer's Manual, numbered CSC/SD~75/6050.
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SECTION 1 - INTRODUCTION

The Applications Technology Satellite~6 (ATS-6) is a synchronocus satellite
launched by the National Aeronautics and Space Administration (NASA) in

June 1974. This satellite has communications instrumentation and instrumen~
tation to produce digital Very High Resolution Radiometer (VHRR) pictures of

the Earth in both a visible and infrared (IR) spectra.

The VHRE system is a camera system which takes pictures of the Earth. This
camera produces three types of data: visible sensor 1, visible sensor 2, and
infrared (IR}. Each produces a unique picture; however, visible sensor 1 and
visible sensor 2 parallel each other, and one picture can be created from both,

called the combined visible.

The camera produces data in two modes: full Earth and sectors. In both modes,
the camera produces pictures vertically, from the bottom of the picture to the
top, one horizontal line at a time. The camera produces pairs of horizontal
lines: the first line is right to left, the second is left to right. Therefore, data
from every other line has been reversed before writing to the Experimenter
Tape. Each horizontal line contains 2400 9-bit samples called pixels. The full-
Earth mode produces complete pictures of the Earth, which is normally 1200
lines of data. The sector mode produces pictures which contains up to 300 hor-
izontal picture lines. The picture produced is thus a small horizontal section

of the Earth. Each VHRR picture (both sector and full-Earth) also has an IR
calibration line, called the IR calibration record. The IR calibration record is
a scan line of data taken against a known background at the end of each VHRR

picture. This data is then used to calibrate the VHRR pictures.

Each full-Earth picture is assigned a unique number; however, up to four sec-
tor pictures can have the same picture number. The file numbers (1 through 4)

identify each sector of a picture.

1-1



1.1 PURPOSE

This document is concerned with the user tape, referred to as the Experimenter
History tape, that is generated by processing Very High Resolution Radiometer
(VHRR) digital data within the Information Processing Division (IPD) of the
Telemetry Computation Branch (TCB) at Goddard Space Flight Center (GSFC)
on the Univac 1108 VHRR Data Processing System.

This document contains information for the experimenter tape user community;
including descriptions of the input tapes, the VHRR tape and the F1 orbit/attitude
tape; descriptions of the output Experimenter History tape; and an overview of
the VHRR data processing flow within IPD. The intent is that this document will

serve as g user's guide for the purpose of customer review and reference.
1.2 DATA PROCESSING FLOW

The TCB receives VHRR digital tapes from the Rosman ATS tracking station for

picture data processing. These tapes are 9-track, 800 bpi, and contain radiom-
eter detector sensor data, housekeeping telemetry data, and calibration data.
Each VHRR digital tape is approximately 24 minutes in duration for a full-Earth
picture, and 6 minutes in duration for each sector of a sector picture. These
tapes are processed by the UNIVAC 1108 VHRR Data Processing System (DPS)
which provides editing, line-time correction, orbit/attitude (O/A) data merging,
sensor data calibration, sensor data scaling, decommutation, and housekeeping.
In addition, visibles and IR picture tapes are optionally generated by the VHRR
system for DICOMED and IDAMS picture production.

The VHRR system first performs quality editing of the VHRR tape. The VHRR
input tape and accompanying input tape control cards perform a quality check of
the sensor data. The resultant output is an edit report. Next, line count and

time corrections are performed, and a line-time correction report is produced.

For O/A data merging, the monitor program receives as additional input an

ATS-6 experiment O/A tape, F1. O/A data is merged with the VHRR input tape.

1-2



A Master Data Tape (MDT) for the IPD branch for historical purposes and an
Experiment History tape for the user community are output, which contain all
sensor, O/A, and telemetry data. After the sensor data is calibrated using the
IR calibration record, it is written out to the Experimenter History tape. Fi-
nally, the data is decommutated to the visibles and IR picture tape with scaled
visible sensor data, gray scale area, and title area. Shipping }eﬁéers for the
picture tapes, Experimenter History tapes, and MDTs are produced. In addi-

tion, 06, 11A, 11B, and 13D accounting cards are produced.

The other two capabilities of the VHRR system are the input quick-look tape and
MDT. The VHRR guick-~lock tape is 9-track, 1600 bpi, which is transferred to
IPD via the high-speed data link., This permitted IPD and the experimenter to

validate VHRR data on a near-real-time basis during the launch-support period.

Figure 1~1 is an overall data flow for IPD processing. Figure 1-2 is an over-
all program chart of the VHRR DPS system, showing the program inputs and

outputs.
1.3 TIME/LINE CORRECTION PROCESS

The VHRR system records pictures vertically from the bottom of the picture
to the top, one horizontal line at a time. The start time and line number of
each horizontal line is saved. Because the line number is critical to the posi-
tion of the line in the picture, time correction must be performed to correct

any incorrectly recorded line mumbers.

The time correction methodology initially determines if time corvection is to

be performed. Time correction is optionally not performed by user request on
the control card or because the base line count (BLC) cannot be established.
The BLC is established only when three consecutive lines, equal times apart,
are found. These equal times, the basic line time (BLT), must be within 1 per-

cent of the expected time between picture lines (1.2 seconds).

-3



If time correction is not performed, all lines with a backward line jump are

discarded.

Once a BLC is egtablished, each previous line must be examined. A line will
be discarded unless the time difference between that line and the last acceptable

line is within 1 percent of the line difference times the BLT.

Time correction proceeds in a forward direction from the point where the BLC
was established using the same algorithm until a line fails. The BLT is re~

established, and processing continues until all lines have been processed.

A statistical summary report of time correction parameters and all discarded

lines is printed by the VHRR Data Processing System.
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Figure 1~1. Data Flow for IPD Processing




2

o

g’?‘&

o

%

)

&

@ €

R

ATS-6 VHRR DATA PROCESSING FLOW CHART

{(A01PSY

DATA BASE =772 TAPES=I769 IMAGES / Venten ATHOSPHERIC
JUNE 7,1974 THROUGH AUGUST 13,1974 M e GCEANOGRAPHIC

1MAGE
1600 @Rt PROCESSING
FACILITY
. CODE $30

tnaMS
COMBINED

¥

QP TIORAL

VISERL €
PICTURE Tapg

9-1

T-TRACK
BOO BPI {1DANMS)
IMAGE
DISPLAY AND
HANIPULATION
IYSTEM
EDIT ORBIT/AT TITUDE OPTIONAL SCALING
AND — S CALIBRATION — AND DICOMED
TIME SMOOTHING MERGING FUBCTIONS DECOMMUTATION B " axgreuns
3.TRACK
& 800 B}
UNIVAC | 1108 PROCESSING
DICOMED
COMBINED
SHIP PING
YISt .
e LETTERS HSiRLE
3.TRACK
80088
DICOMER
IMAGE
GENERATOR
CODE 563
DICOMED
SuMMARY VISIBLE
w LISTiNG TAPE
9 -TRACK
; i 800 8P
SYSTEN Sy
CONTROL ACCOUNTING |
CaRDS CARDS BICOMED
o ' ool VISIBLEZ
TAPE
9-TRACK
BOO B
s
“ VHRR
1PD
MASTER ) PERMANENT
\ oatavape STORAGE
9-TRACK / WNRC
N 1600 8P,
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SECTION 2 - VHRR TAPES

2.1 TAPE CONTENTS

The VHRR tapes are sent from the ATS tracking station and are used as input
source tapes to the UNIVAC 1108 VHRR Data Processing System to generate
experimenter picture fapes. VHRER tapes are received in one of two modes:
full-Earth or sector mode. A full-Earth mode VHRR tape contains one file of
VHRR raw sensor data and one IR calibration record. A sector mode VHRR
tape contains one to four sector files of VHRR raw sensor data andone IR cali-

bration record.
2.2 TAPE STRUCTURE

The VHRR tapes are odd-parity, 9-track, 800-bpi tapes. The tape structure
is illustrated in Figure 2-1. The data structure varies according to the two

VHRR data modes:

In the full-Earth mode, the tape consists of one file beginning with a header
record of 48 characters (Table 2-1), followed by 1200 line data records

(Table 2-2) and one (optional) infrared calibration record (Table 2-3). Header
records and line data records are separated by inter-record gaps. Two EOF

marks follow the last record on the tape.

In the sector mode, there are one to four sector files on the tape. FEach sector
file begins with a header record (Table 2-1), followed by 300 line data records
(240 line data records for sector 9), and one infrared (IR) calibration data
record (optional). Sector files are separated by single EOF marks and two

EOF marks following the last sector file.
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HEADER RECORD (24 (158-BIT) WORDS)

FIRET DATA RECCRD

&

&

&

LAST DATA RECORD

IR CALIBRATION RECORD

EQF

HEADER RECORD (24 (18-BIT) WORDS)

FIFST DATA RECORD

&

&

&

LAST DATA RECORD

IR CALIBRATION RECORD

EQOF

HEADER RECORD (24 (16-BIT) WORDS)

FIRST DATA RECORD

@

®

LAST DATA RECORD

IR CALIBRATION RECORD

E0F

HEADER RECORD (24 {16-8IT) WORDS)

FIRST DATA RECORD

&

LAST DATA RECORD

IR CALIBRATION RECORD

EOF

EOF

E@——-— ’ 7390 {16-B1T) WORDS «---&!

NOTE: SECTOR TAPES MAY HAVE UP TO FOUR FILES OF

DATA, WHEREAS FULL EARTH TAPES MAY HAVE ONLY
ONE.

@%‘%& Figure 2-1. ATS-6 VHRR Tape Structure
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Table 2-1.

ATS~6 VHER Header Record Format

;b@iig CHARACTERS CONTENT FORMAT
13 DATE OF RECORDING (Y YMMDD) INTEGER
p 3 SPACE ALPHANUMERIC
2 STATION CODE ALPHANUMERIC
) 1 SPACE ]
2
7.8 ANALOG TAPE NUMBER INTEGER
) 1 SPACE ALPHANUMERIC
2 ANALOG TAPE NUMBER INTEGER
10 1 SPACE ALPHANUMERIC
@}% 2 ANALOG TAPE DECK 1D ALPHANUMERIC
o 11 1 SPACE ALPHANUMERIC
2 DIGITAL TAPE NUMBER INTEGER
1573
14 1 SPACE ALPHANUMERIC
2 DIGITAL FILE NUMBER INTEGER
15 1 SPACE ALPHANUMERIC
2 DIGITAL TAPE DECK ID ALPHANUMERIC
16 1 SPACE ALPHANUMERIC
- 2 DIGITAL START TIME (DAY COUNT) INTEGER
18 3 SPACE ALPHANUMERIC
2
19-20 DIGITAL START TIME (HHMMSS! INTEGER
21 1
2 SPACE ALPHANUMERIC
22 2 PROCESSING MODE ALPHANUMERIC
23 1 SPACE ALPHANUMERIC
2 SCAN SECTOR ID INTEGER
24 1 SPACE ALPHANUMERIC
2 SCAN OFFSET ALPHANUMERIC




Table 2-2, ATS-6 VHRR Data Record Format (1 of 2)

S

R

e
2

£

&

;%ig BITS CONTENT FORMAT
1 15-11 NOT USED
10-0 giﬂ}.sfﬁssecemg OF DAY (MOST SIGNIFICANT BINARY
Z 150 MILLISECONDS OF DAY (LEAST SIGNIFICANT BINARY
BITS)
3 15-13 NOT USED BINARY
1210 COMPUTER ID BINARY
g LINE REVERSAL FLAG BINARY
80 DAY OF YEAR BINARY
4 1813 NOT USED BINARY
12-0 PARITY ERROR COUNT BINARY
5 15-8 BAD LINE FLAG BINARY
7 LOSS OF SYNC FLAG BINARY
80 HARDWARE STATUS BINARY
8 15-10 NOT USED BINARY
-1 8 ELECTRICAL CALIBRATION LEVEL 1 BINARY
DATA
o PARITY BIT BINARY
7 15-10 NOT USED BINARY
o-1 VISIBLE 1 ELECTRICAL CALIBRATION BINARY
LEVEL 1 DATA
0 PARITY BIT BINARY
] 156-10 NOT USED BINARY
g1 VISIBLE 2 ELECTRICAL CALIBRATION BINARY
LEVEL 1 DATA
0 PARITY BIT BINARY
§-35 REPEAT WORDS 6 THROUGH 8 8 TIMES BINARY
38-65 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVEL 2
£6-95 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVEL 3
95-125 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVEL 4
126-155 REPEAT WORDS 8 THROUGH 35 FOR BINARY
LEVEL B
156-185 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVEL &
186 15-10 NOT USED
9-1 TELEMETRY DATA WORD BINARY
o PARITY BIT
187 15-10 NOT USED
9-0 LINESYNC (BITS 1 TO 10}
188 15-10 NOT USED
90 LINE SYNC (BITS 11-20})
189 15-10 NOT USED
9-3 LINE SYNC {(BITS 21-27)
i NOT USED
10 LINE COUNT (MOST SIGNIFICANT BITS)
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Table 2-2. ATS-6 VHRR Data Record Format (2 of 2)

gfgégg BITS CONTENT FORMAT
190 15-10 NOT USED
., g-1 LINE COUNT (LEAST SIGNIFICANT BITS)
% 0 NOT USED
191 15-10 NOT USED
9-1 I8 DATA WORD 1
0 PARITY 8IT
192 16-10 NOT USED
-1 VISIBLE 1 DATA WORD 3
I PARITY BIT
193 1510 NOT USED
-1 VISIBLE 2 DATA WORD 1
0 PARITY BIT
164-7380 REPEAT WORDS 191 THROUGH 193
2399 TIMES

=



Table 2-3. IR Calibration Record Format for VHRR Tape (1 of 2)

16-81T
8iTS CONTENT FORMAT
WORD
1 15-11 NOT USED
16-0 MILLISECONDS OF DAY (MOST SIGNIFICANT BINARY
BITS)
2 15-0 MILLISECONDS OF DAY (LEAST SIGNIFICANT BINARY
BITS)
3 15-13 NOT USED BINARY
12-10 COMPUTER 1D BINARY
9 LINE REVERSAL FLAG BINARY
180 DAY OF YEAR BINARY
4 15-13 NOT USED BINARY
12-0 PARITY ERROR COUNT BINARY
5 15-8 BAD LINE FLAG BINARY
7 LOSS-OF-8YNC FLAG BINARY
50 HARDWARE STATUS BINARY
8 1510 NOT USED BINARY
9-1 IR ELECTRICAL CALIBRATION LEVEL 1 BINARY
DATA
0 PARITY BIT BINARY
7 15-10 NOT USED BINARY
9-1 VISIBLE ELECTRICAL CALIBRATION BINARY
LEVEL 1 DATA
0 PARITY BIT BINARY
8 15-10 NOT USED BINARY
g1 VISIBLE ELECTRICAL CALIBRATION BINARY
LEVEL 1 DATA
0 PARITY BIT BINARY
9-35 REPEAT WORDS 6 THROUGH 8  TIMES BINARY
36-65 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVEL 2
66-95 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVEL 3
96-125 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVEL 4
126-155 REPEAT WORDS 6 THROUGH 35 FOR BINARY
LEVELS
156-185 REPEAT WORDS 8 THROUGH 35 FOR BINARY
LEVEL 8
188 15-10 NOT USED
91 TELEMETRY DATA WORD BINARY
0 PARITY BIT
187 15-10 NOT USED
20 LINE SYNC {BITS 1 TO 10)
188 15-10 NOT USED
-0 LINE SYNC (BITS 11-20)
189 15-10 NOT USED
9-3 LINE SYNC (BITS 21-27)
2 NOT USED
1-0 LINE COUNT {MOST SIGNIFICANT BITS)

Z=6
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Table 2-3. IR Calibration Record Format for VHRR Tape (2 of 2)
ﬁéﬁg BITS CONTENT FORMAT
190 15-10 NOT USED
9.1 LINE COUNT (LEAST SIGNIFICANT BITS)
0 NOT USED
191 1510 NOT USED
31 IR CALIBRATION WORD 1 BINARY
0 PARITY BIT BINARY
192 15-10 NOT USED BINARY
9-1 VISIBLE 1 CALIBRATION WORD 1
0 PARITY BIT
193 1510 NOT USED
9-1 VISIBLE 2 CALIBRATION WORD 1
0 PARITY BIT
194-367 CALIBRATION WORDS 2 THROUGH 59
368 15-10 NOT USED
9.1 IR CALIBRATION WORD 60 BINARY
0 PARITY BIT
368 15.16 NOT USED
9-1 VISIBLE 1 CALIBRATION WORD 60
o PARITY BIT
370 15-10 NOT USED
9-1 VISIBLE 2 CALIBRATION WORD 60
0
371-7390 REPEAT WORDS 191-370 39 TIMES

2=7




SECTION 3 - F1 (ORBIT/ATTITUDE) TAPE

3.1 TAPE CONTENTS

The F1 tapes, which contain Orbit/Attitude data for the ATS-6 satellite, are
generated within IPD and are used as input to the VHRR Data Processing Sys~
tem for merging O/A data onto each image line of the Experimentor History

tape.
3.2 TAPE STRUCTURE

The F1 tapes are odd-parity, 9-track, 1600-bpi tapes. The F1 tapes are multi-
file tapes and each file contains a header record (Table 3-1) describing the

time interval of the data records in the file and several data records. Each
data record (Table 3-2) contains 16 frames of data; each frame contains the
time of the data and O/A data. The usual time between frames is 3 seconds.

A detailed description of this tape is given in Figure 3-1.
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ATS-6 F1 Tape Format
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VA
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SUBSYSTEMS (8 BITS)

CALIBRATION, MALF-

SCALE (8 BITS)

COMMUNICATIONS
SUBSYSTEM (9 BITS)

ADDRESS VERIFICA-
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SPACECRAFT CLOCK
{36 BITS)

DACL D (9 BITS)
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TELEMETRY (9 BITS)
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TELEMETRY (9 BITS)
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TELEMETRY {9 8ITS)

FRAME STATUS
WORD (9 BITS)

CORRECTION STATUS
WORD (9 BITS)

FRAME STATUS
WORD (8 BITS)

DAY COUNT OF
YR. (3 BITS)

MILLISECONDS OF
DAY {27 BITS)

Fii.1 ONES (9 8ITS)

O/A
DATA

» 36-BIT
WORDS

22
36-81T

WORDS

L



Table 3-1. ATS~6 F1 Tape Header Record Format
CHA%&E&ERS CONENTS FORMAT
1-7 INTERNATIONAL CODE EBCDIC
g-14 DATE OF RECORDING (Y YMMDD) EBCDIC
16-18 STATION 1D EBCDIC
20-25 EQUIPMENT PARAMETER EBCDIC
37-30 ANALOG TAPE NUMBER EBCDIC
32-33 ANALOG TAPE FILE NUMBER EBCDIC
35-38 ANALOG START TIME (HHMM} EBCDIC
40-43 ANALOG STOP TIME (HHMM) EBCDIC
45-50 DATE DIGITIZE {YYMMDD) EBCDIC
52-53 LINE EBCDIC
55-58 BUFFER TAPE NUMBER EBCDIC
60-61 BUFFER TAPE FILE NUMBER EBCDIC
63-66 EDIT TAPE NUMBER EBCDIC
58-89 EDIT TAPE FILE NUMBER EBCDIC
71-74 FI-MDT TAPE NUMBER EBCDIC
76-77 FI-MDT TAPE FILE NUMBER EBCDIC
79-81 START DAY EBCDIC
83-88 START TIME (HHMMSS} EBCDIC
90-92 STOP DAY EBCDIC
94-99 STOP TIME (HHMMSS) EBCDIC
101-1086 ELAPSE TIME (HHMMSS) EBCDIC
108-111 DECOM RUN NUMBER EBCDIC
113 DECOM RUN REEL NUMBER EBCDIC
115-116 DECOM RUN REEL FILE NUMBER EBCDIC
118-119 EXPERIMENTER ID EBCDIC
121 TYPE EBCDIC
122 MODE (DWELL = D, NORMAL = N} EBCDIC
124-128 PERCENT RECOVERED EBCDIC
128130 RECOVERY INDEX EBCDIC
132 TIME CORRECTION FLAG EBCDIC
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Table 3-2. ATS-6 F1 Tape Data Record Format

AN BITS CONTENTS FRAMED FORMAT
1 DACU STATUS BINARY

2 COMMUNICATIONS SUBSYSTEM BINARY

3 CALIBRATION, HALFSCALE BINARY

4 COMMUNICATIONS SUBSYSTEM BINARY
58 ADDRESS VERIFICATION BINARY
912 SPACECRAFT CLOCK BINARY
> 13 DACU BINARY
L 14 TELEMETRY WORD CHANNEL 122 BINARY
15 TELEMETRY WORD CHANNEL 123 BINARY
16 TELEMETRY WORD CHANNEL 124 BINARY
17 FRAME STATUS WORD BINARY
18 CORRECTION STATUS WORD BINARY
19 FRAME STATUS WORD BINARY
20 DAY COUNT OF YEAR BINARY
2123 MILLISECONDS OF DAY BINARY
24 FILL DATA ONES BINARY
25-112 88 9-BIT WORDS OF ORBIT/ATTITUDE DATA BINARY
113.224 REPEAT OF WORDS 1-112 FOR FRAME 0 BINARY
295.336 REPEAT OF WORDS 1-112 FOR FRAME 2 BINARY
1681-1792 REPEAT OF WORDS 1-112 FOR FRAME 15 BINARY

@
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SECTION 4 - EXPERIMENTER HISTORY TAPE

4,1 TAPE CONTENTS

Experimenter History tapes are produced by the VHRR Data Processing System
and contain calibrated VHRR infrared and visible picture information. Before
output to tape, the data is checked for correct line and time sequence and
smoothed as required. Pixels are not shifted to account for camera movements

on this tape,
4.2 TAPE STRUCTURE

Experimenter history tapes are 9-track, 1600-bpi tapes, containing from 1

to 4 files (1 file for the full-Earth mode and up to 4 files for the sector mode).
Each file consists of a header record and up to 1201 data records, and each is
terminated by an end-of-file (EOF) mark with the last file terminated by two

- end=-of-file marks.

Figures 4~1 and 4-2 illustrate the tape structures in the full-Earth and sector
modes, respectively. The format of the header record is presented in Table 4-1
and consists of 132 characters written in EBCDIC. Figure 4-3 describes the

format of the IR calibration record.

Figure 4-4 illustrates the data record format. Word 66 in the data record con-
tains an information summary of the quality of the data record, the software

flag field, and is defined in Table 4-2. Words 2467 through 2488 contain 22 words
of orbit/attitude information described in Table 4-3. The 47 orbit/attitude data

parameters shown in Table 4-3 are further defined as follows:

S5
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HEADER RECORD (24 (36-BIT) WORDS!

IR CALIBRATION RECORD

PICTURE LINE 1200

PICTURE LINE 1198

PICTURE LINE 2

PICTURE LINE 1

EOF

EOF

;Q'——'—— 2488 (36-BiT) WORDS —“——5’%

Figure 4~1. Experimenter History Tape Format (Full-Earth)




HEADER RECORD (24 (36-BIT) WORDS)

17 CALIBRATION RECORD

LAST PICTURE LINE OF SECTOR

@

&

&

FIRST PICTURE LINE OF SECTOR

EOF

HEADER RECORD (24 (36-BIT} WORDS)

iR CALIBRATION RECORD

LAST PICTURE LINE OF SECTOR

L]

&

&

FIRST PICTURE LINE OF SECTOR

EOF

HEADER RECORD (24 (36-81T) WORDS)

IR CALIBRATION RECORD

LAST PICTURE LIMNE OF SECTOR

&

@

FIRST PICTURE LINE OF SECTOR

ECF

HEADER RECORD (24 (36-BIT} WORDS)

IR CALIBRATION RECORD

LAST PICTURE LINE OF SECTOR

@

@

&

FIRST PICTURE LINE OF SECTOR

EGF

EOF

}d——-——-‘ 2488 (36-B1T) WORDS «-—————-&{

Figure 4-2., Experimenter History Tape Format (Sector Mode)
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2467 DREIT / ATTITUDE WORD 1
) ORBIT | ATTITUDE WORE 27
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Table 4~1. Experimenter History Tape Header Record Format

CHARACTERS DESCRIPTION
i-7 + SPACE INTERNATIONAL CODE
9-14 + SPACE DATE OF RECORDING {(YYMMDD)}
16-18  + SPACE STATION CODE
20-24 + SPACE ANALDG TAPE NUMBER
26 + SPACE ANALOG FILE NUMBER
28 + SPACE ANALOG TAPE DECKID
30-34  + SPACE DIGITAL TAPE NUMBER
38 + SPACE DIGITAL FILE NUMBER
3g + SPACE DIGITAL TAPE DECK 1D
40-42 + SPACE DIGITAL START TIME (DAY COUNT!}
S 44-48  + SPACE DIGITAL START TIME (HHMMSS)
4 51-585 + SPACE CALIBRATION INDICATOR!
57-80 + SPACE NOT USED
5263 + GSPACE PROCESSING MODE
65 + SPACE SCAN SECTOR ID
67 + SPACE SCAN OFFSET
869-73 + SPACE EXPERIMENTER HISTORY TAPE NUMBER
75 + SPACE EXPERIMENTER HISTORY FILE NUMBER
77-7¢  + SPACE EXPERIMENTER HISTORY START TIME {DAY COUNT}
81-86 + BPACE EXPERIMENTER HISTORY START TIME [HHMMSS)
88-63 + SPACE EXPERIMENTER HISTORY STOP TIME (HHMMSS)
95-100 + SPACE EXPERIMENTER HISTORY ELAPSED TIME (HHMMSS)
102-108 + SPACE INITIAL SCAN LINE COUNT
107-110 + BPACE FINAL SCAN LINE COUNT
112-116 + SPACE DECOM RUN NUMBER
118 + SPACE REEL NUMBER
120 + BPACE REEL FILE NUMBER
122-124 + SPACE PERCENTAGE OF DATA RECOVERED
126-128 + SPACE RECOVERY INDEX
130-132 EXPERIMENTER 1D

?CALEBRANON INDICATOR:

Cénnn  — CALIBRATED WITH IR REFERENCE COUNT nnn
Fifnnn  — CALIBRATED WITH FIXED REFERENCE COUNT nnn
uf nnn — UNCALIBRATED
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Table 4-2. Software Flag Field Definition

BITS
(LEFTMOST CONTENTS
BIT 150}

G 1108 LINE REVERSAL FLAG. IF THISBIT ISSET TO 1, THIS LINE WAS
REVERSED BY THE ATO8 VHRR DPS

1-5 SYNC ERROR COUNT (5 BITS). NUMBER OF BITS IN ERROR IN THE
SYNC PATTERN FOR A LINE

a8 SYNC ERROR FLAG (1 BITLIF THISBITISSET TO 1, IT INDICATES
THAT THERE ARE MORE THAN 2 BIT SYNC ERRORS IN THE LINE
SYNC PATTERN

7 PARITY ERROR COUNT FLAG 1 BITL IESETTO 1, THE PARITY
ERROR COUNT FOR A LINE EXCEEDS 10 PERCENT OF THE TOTAL
ﬁ%‘ NUMBER OF DATA SAMPLES (7281) IN A LINE

g PARITY CHECK FLAG (1 BIT). IF SET TO 1, THE GIVEN PARITY
ERROR COUNT DISAGREES WITH THE COMPUTED PARITY ERROR
COUNT (BITS 34 — 30}

g GMT CORRECTION FLAG (1 BIT). IF SET TO 1, THE GMT TIME HAS
BEEN CHANGED BY TIMC

10 TIME DISCONTINUITY FLAG {1 BIT). SET TO 1 WHENEVER THE LOSS
OF SYNC FLAG IS SET. ALSO SET TO 1 WHEN THERE IS A TIME JUMP?
IN THE CORRECTED LINE TIMES CALCULATED BY TIMC

i1 LINE COUNT ERROR FLAG (1 BIT). IF SET TO 1, THE LINE COUNT HAS
BEEN CHANGED BY TiMC

13 — 230 UNCORRECTED LINE COUNT (11 BITS). LINE COUNT ASSOCIATED
WITH EACH INPUT VHRR TAPE RECORD

25 — 355 CORRECTED LINE COUNT {11 BITS). LINE COUNT CALCULATED BY
SUBROUTINE TIMC

STIME JUMP-TIME DIFFERENCE OTHER THAN 1.2 #0.012 SECONDS BETWEEN CONSECUTIVE LINES.
582?’8 12 AND 24 ARE ZERO FiLL.
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Table 4-3. Orbit/Attitude Words Definition

\ mituisiconDs of DAY

2 COORDINATE ' COORDINATE

2

5 O y COORDINATE @g COORDINATE

4 W, cooromare # COORDINATE

5 YAW ' YAW RATE

s goLL ‘ ROLL RATE

; PITCH PITCH RATE
NEp - AXIS INTERCEPT £g - AXIS INTERCEPT

g N/ LATITUDE ' LONGITUDE

G)ROTATION OF BODY Yg-AXIS |7} HEIGHT ABOVE EARTH
g FROM NORTH {suss;&zsamz POINT]

10 SUBSATELLITE LATITUDE SUBSATELLITE LONGITUDE

@ RANGE FROM SPACECRAFY 1O
LN A= £g - AXIS INTERCEPT

v CROSS POLARIZATION
~ ANGLE

2@ &  (theta) z P (phi)

5YNF (25 NE JDNF
1 j® x-COORDINATE y-COORDINATE @ 2-COORDINATE

AEVEF 78y EF EF
1418 #-COORDIMATE y-COORDINATE @ 2-COORDINATE

15 mw UNCERTAINTY ’ ROLL UNCERTAINTY @mm UNCERTAINTY

16 A (Alpha) ® ATTITUDE SENSOR LD.

W7 @y 2t

18 @3 Zn

19 @29 Za3

201® “3y Z32

2 233 PROGRAM STATUS

22 (tiaLiBRA‘ﬁcN 1.0 MISALIGNFENT 1D




Name - Day Count of Year

Analytic Definition ~ This identifies the day on which the processed
telemetry frame was transmitted by the spacecraft. The starting
point for the count is 0600 hours of the first day of the calendar
vear (1 January).

Units -~ Days

Format - This is a nine-bit binary word with the most significant
bit (MSB) leading. No sign bit exists.

Name - Milliseconds of Day

Analytic Definition - This identifies the time of day on which the
processed telemetry frame was transmitted by the spacecraft. The
starting point for this parameter ig 0000 hours of the day specified
in Oufput Parameter No. 1 (Day Count of Year).

+3
Units -~ Milliseconds (Seconds X 10 )

Format - This is a 27-bit binary word with the MSB leading. No
sign bit exists.

Name -~ X-Coordinate

Anslytic Definition - The X-component of the position vector of the
ATS~-F spacecraft expressed in an Earth centered inertial (ECI) co-
ordinate system defined below.

X~axis points to the first point of Aries true-of-date and lies
in the equatorial plane of the Earth

Z~axis points along the Polaris spin axis of the Earth; the
positive direction is north

Y-axis is chosen to complete a right-handed orthogonal set
+1
Units - Tenths of kilometers (kilometers x 10 )
Format - Thig is a 20-bit binary word. The first bit is used for the

sign and the following nineteen bits for magnitude with the MSB
leading.

4-9
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Name - X~ Coordinate

Analytic Definition - The X-component of the velocity vector of the
ATS-F spacecraft expressed in the ECI coordinate system described
in the Analytic Definition of Output Parameter No. 3.

Units - Meters per second

Format - This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with the MSB leading.

Name - Y-Coordinate

Analytic Definition -~ The Y-component of the position vector of the
ATS~-F spacecraft expressed in the ECI coordinate system described
in the Analytic Definition of Output Parameter No. 3.

+1
Units - Tenths of kilometers (kilometers x 10 )

Format - This is a 20-bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with the MSB leading.

Name - ?«Coordinaie

Analytic Definition - The Y-component of the velocity vector of the
ATS-T spacecraft expressed in the ECI coordinate system defined
in the Analytic Definition of Output Parameter No. 3.

Units -~ Meters per second

Format - This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with the MSB leading .

Name - Z-Coordinate

Analytic Definition - The Z~component of the position vector of the
ATS-I spacecraft expressed in the ECI coordinate system described
in the Analytic Definition of Output Parameter No. 3

+
Units - Tenths of kilometers (kilometers X 10 1}

Format -~ This is a 20~bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with the MSB leading.



8. Name - Z?-»Coardinate

Analytic Defintion - The Z-component of the velogity vector of the
ATS~F spacecraft expressed in the ECI coordinate system defin
in the Analytic Definition of Output Parameter No. 3.

Units -~ Meters per second.

Format ~ This is a 16-bit binary word. The {irst bit is used for the
sign and the following 15 bits for magnitude with MSB leading.

9. Name - Yaw

Analytic Definition ~ The first of three rotations about ATS-F body
axes that are used to define ATS~F attitude relative to the Local
Vertical (LV) coordinate system defined below.

Zeo points along the local vertical toward the center of mass
ot the Earth
X c points east paralliel to the Earth's equatorial plane

% Y is chosen to complete a right-handed orthogonal set (nom-~
inally points south)

The Euler rotations, in the sequence of their application, are as
follows:

Yaw - rotation about the spacecraft body Z-axis (ZB)
Roll - rotation about the spacecraft body X-axis (XB)

Pitch -~ rotation about the spacecraft body Y-axis {YB)

Units ~ Thousandths of a degree (degree X 1@%8}. Yaw is always
taken to be positive ranging from ) to 360 degrees.

Format ~ This is a 20-bit binary word with MSB leading. No sign
bit exists.

g&&
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10.

ok
ok

Name - Yaw Rate

Analytic Definition ~ The time rate of change of the yaw Euler angle
defined in the Analytic Definition of Output Parameter No. 9.

Units ~ Thousandths of a degree per minute (degrees per minute X
1073)

Format - This is a 16-bit binary word. The first bit is used for
the sign and the following 15 bits for magnitude with MSB leading.

Name - Roll

Analytic Definition ~ The second rotation in the Euler sequence
used to define ATS-F attitude. This rotation is about the space-
craft body X-~axis (X_) . The attitude is relative to the LV coordi-
nate system defined ini the Analytic Definition of Output Parameter
No. 9.

Units - Thousandths of a degree (degrees X EOTS}

Format ~ This is a 20-bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with MSB leading.

Name - Roll Rate

Analytic Definition - The time rate of change of the roll Fuler angle
defined in the Analytic Definition of Output Parameter No. 11.

Uﬁifés - Thousandths of a degree per minute (degrees per minute x
1072y,

Format ~ This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with the MSB leading.

Name - Pitch

Analytic Description - The third rotation in the Euler sequence used
to define ATS~F attitude. This rotation is about the spacecraft
body Y-axis. The attitude is relative to the LV coordinate system
defined in the Analytic Definition of Output Parameter No. 9.

Units - Thousandths of a degree (degrees X 1€}+3}.

Format - This is a 20~bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with the MSB leading.
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14. Name - Pitch Rate

Analytic Definition - The time rate of change of the pitch Euler
angle defined in the Analytic Definition of Output Parameter No. 13.

Units ~ Thousandths of a degree per minute (degrees per minute X
1073y,

Format - This is a 16-bit binary word. The first bit is used for
the sign and the following 15 bits for magnitude with the MSB lead-
ing.

15, Name - ZB»«AXis Intercept Latitude

Analytic Definition - The latitude of the intercept point of a line
coincident with the spacecraft body Z-axis ( Zp) and the surface of
the Earth. An ellipsoidal model of the Earth is used.

e ; Lo TE
Units - Hundredths of a degree (degrees x 10 }s

Format - This is an 18-bit binary word. The first bit is used for
% the sign and the following 17 bits for magnitude with MSB leading.,

1. Name - Z BmAXis Intercept Longitude

Analytic Description - The longitude of the intercept point of a line
coincident with the spacecraft body Z-axis ( Zp) and the surface of
the Earth. An ellipscidal model of the Earth is used.

Units - Hundredths of a degree (degree X 1@*2}‘ Longitude ig al-
ways positive measured East from Greenwich and lies in the range 0
to 360 degrees.

Format - This is an 18-bit binary word with the MSB leading. No
sign bit exists.

[
-3

Name - Rotation of YBnAXis from North
Analytic Definition -~ The angle between the following planes.
Plane 1: Plane formed by the spacecraft Z-axis (Zp) and the

local north vector (i.e., - Yo » see Analytic Defini-
tion of Output Parameter No. 9).

@
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Plane 2. Plane formed by the spacecraft Z-axis (ZB} and

Y-axis (Y_) .
axs\g}

+2
Units - Hundredths of a degree (degrees x 10 ).

Format - This is an 18-bit binary word with MSB leading. No sign
bit exists,

o
GO
M

Name - Height Above Subsatellite Point

Analytic Definition - The height of the ATS-F spacecraft above the
surface of the Earth measured along the line between the spacecraft
and the center of mass of the Earth. An ellipsoidal model of the
Earth is used.

Units - Kilometers
Format - This is an 18~bit binary word. No sign bit exists.
18. Name - Subsatellite Latitude
Analytic Definition - The geodetic latitude of the intercept point on
the surface of the Earth of a line between the spacecraft and the

center of mass of the Earth. An ellipsoidal model of the Earth is
used.

. +9
Units -~ Hundredths of a degree (degrees X 10 7).

Format -~ This is an 18-bit binary word. The first bit is used for
the sign and the following 17 bits for magnitude with the MSB lead-
ing,

20. Name - Subsatellite Longitude

Analytic Definition -~ The longitude of the intercept point on the sur-
face of the Earth of a line between the spacecraft and the center of
mass of the Earth. An ellipsoidal model of the Earth is used.

Units - Hundredths of a degree (degrees x Ii}#z)o Longitude is
always positive measured east from Greenwich and lies between 0
and 360 degrees.

Format ~ This is an 18-bit binary word with the MSB leading. No
sign bit exists.

i
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23.

Name - Range from Spacecraft to ZB»«AXES Intercept

Analytic Description - The distance between the spacecraft and the
point defined by the intersection of the Z-axis (Z ) with the Earth's
surface given in the Analytic Descriptions of Qutput Parameters
Nos. 15 and 16.

. +1.
Units -~ Tenths of a kilometer (kilometers X 10 ),

Format - This is a 20-bit binary word with MSB leading. No sign
it exists,

Name - Cross-Polarization Angle

Analytic Description - The angle between the ATS-F receiver and
a vertically polarized antenna located at the Z-axis (Zg) intercept
point. It is the acute angle between the following two planes:

Plane 1: Defined by (a) center of mass of the Earth and (b) the
spacecrait body Z-axis {ZB}

Plane 2: Defined by (a) the location of an antenna element in
the spacecraft body X-Y plane (Xp-Yp), and (b) the
spacecraft body Z-axis {ZB} .

+2
Units - Hundredths of a degree (degrees x 10 7), in the range 0
to 360 degrees.

Format - This is a 16~bit binary word with the MSB leading. No
sign bit exists.

Name - Antenna Pattern Angle §

Analytic Description - The angle between the spacecraft Z-axis (Z
and the vector to a preselected ground station.

The ground station coordinates will be user specified and available
upon request,

B

Units - Hundredths of a degree (degrees x 1{}@‘;3

Format ~ This is an 18-bit binary word with the MSB leading. No
sign bit exists,
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Name - Antenna Pattern Angle ¢
Analytic Description - The angle between the following two planes.

Plane 1: Plane defined by the spacecraft body X and Z-axes

Xg - Zp)

lane 2: Plane defined by the vector to a preselected ground
station and the spacecraft body Z-axis ( ZB}

The ground station coordinates will be user specified and available
upon reguest,

,,2
Units: Hundredths of a degree (degrees X 10 7). Antenna pattern
angle ¢ is always taken to be positive 0 to 360 degrees.

Format: This is an 18-bit binary word with the MSD leading. No
sign bit exists.

Name - NFX

Analytic Description - The X~-component {iny direction) of the unit
vector to the Sun expressed in the Quartz experiment's coordinate
system for the sensor assembly on the north face of the Earth View-
ing Module (EVM}. This coordinate system is defined by a counter-
clockwise rotation of 270 degrees about the Z-component of the
spacecraft body coordinate system.

]

. s . oy i TS
Units: Thousandths of a unit (unit x 10 ).

Format: This is a 12-bit binary word. The first bit is used for the
sign and the following 11 bits for magnitude with the MSB leading.

Name - NFY

Analytic Description - The Y-component (inw direction) of the unit
vector to the Sun expressed in the Quartz experiment's coordinate
system for the sensor assembly on the north face of the EVM. This
coordinate system is defined by a counter-clockwise rotation of

270 degrees about the z~component of the spacecraft body coordinate
system.
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Units: Thousandths of a unit (unit x 10 7).

Format: This is a 12-bit binary word. The first bit is used for the
sign and the following 11 bits for magnitude with the MSB leading.

[\
~3

7. Name - NFZ

Analytic Description ~ The Z-component (kyy direction) of the unit
vector to the Sun expressed in the Quartz experiment’s coordinate
system for the sensor assembly on the north fact of the EVM. This
coordinate system is defined by a counter~clockwise rotation of

270 degrees about the Z-component of the spacecraft body coordinate
gystem.

Units: Thousandths of a unif (unit x 10 ).

Format: This is a 12-bit binary word. The first bit is used for the
sign and the following 11 bits for magnitude with the MSB leading.

28, Name - EFX

{i Analytic Description - The X-component (igy direction) of the unit

“r vector to the Sun expressed in the ATF Experiment's coordinate
system for the sensor assembly on the east fact of the EVM. This
coordinate system is coincident with the spacecraft body coordinate
system,

,;,S
Units: Thousandths of a unit (unit X 10 7).

Format: This is a 12-bit binary word. The first bit is used for the
sign and the following 11 bits for magnitude with the MSB leading.

]
oo

Name - EFY

Analytic Description - The Y-component (ipp direction) of the unit
vector to the Sun expressed in the ATS Experiment's coordinate sys-
tem for the sensor assembly on the east face of the EVM. This co-
ordinate system is coincident with the spacecraft body coordinate
system,

Units: Thousandths of a unit (unit X 1(?3},

Format: This is a 12-bit binary word. The first bit is used for the
sign and the following 11 bits for magnitude with the MSB leading.

2
e
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30.

31.

32.

33.

Name - EFZ

Analytic Description - The Z-component (kgy direction) of the unit
vector to the Sun expressed in the ATS Experiment’'s coordinate
system for the sensor assembly on the east face of the EVM. This
coordinate system is coincident with the spacecraft body coordinate
system,

]
Units: Thousandths of a unit (unit X 10 ).

Format: This is a 12-bit binary word. The first bit is used for
the sign and the following bits for magnitude with the MSB leading.

Name - Yaw Uncertfainty

Analytic Description -~ The statistical uncertainty in the estimate
of the yaw angle. It is the square root of the diagonal element of
the state covariance matrix corresponding to the yvaw state.

+3
Units ~ Thousandths of a degree (degrees X 10 ).

Format - This is a 12-bit binary word with the MSB leading. No
sign bit exists.

Name -~ Roll Uncertainty

Analytic Description ~ The statistical uncertainty in the estimate

of the roll angle. It is the square root of the diagonal element of the
state covariance matrix corresponding to the roll state.

+3
Units ~ Thousandths of a degree (degrees X 10 ).

Format - This is a 12-bit binary word with the MSB leading. No
sign bit exists.

Name - Pitch Uncertainty

Analytic Description - The statistical uncertainty in the estimate of
the pitch angle. It is the square root of the diagonal element of the
state covariance matrix corresponding to thepitch state,

Je
J

%g
Units - Thousandths of a degree (degrees X 10

Format - This is a 12-bit binary word with the MSBE leading. No
sign bit exists.
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34. IMName - Offset Pointing Angle, «
Analytic Description ~ The angle between the line of sight to the
subsatellite point (output parameter 19 and 20) and the spacecraft
Z-axis {ZB} .

! +2
Units - Hundredths of a degree (degrees x 10 7).

Format - This is a 14-bit binary word with the MSB leading. No
sign bit exists.

Name - Attitude Sensor ID

Ca
3]

Analytic Description ~ This identifies the attitude sensors whose data
is being utilized in the attitude sstimation process.

Units - None (binary flags)

Format - This is a string of 22 bits. Each bit corresponds to a
specific sensor on ATS-F and indicates whether that sensor's
output is used in the attitude estimation process. The state '"1"
indicates it is used. The bits refer to the following sensors in the
indicated order.

Bit No, Sensor
1 Earth Sensor
2 Yaw Inertial Reference Unit
3 Polaris Sensor No. 2
4 Digital Sun Sensor +X axis
5 Digital Sun Sensor -X axis
6 Auxiliary Digital Sun Sensor Alll

Auxiliary Digital Sun Sensor A112

8 Auxiliary Digital Sun Sensor A113
9 Interferometer No. 1
10 Interferometer No. 2
11 Monopulse VHF
i2 Monopulse S~Band
13 Monopulse C~Band
14 Coarse Sun Sensor No. 1
15 Coarse Sun Sensor No. 2
16 Coarse Sun Sensor No. 3



@

36 =

&

Bit No. Sensor

17 Coarse Sun Sensor No. 4

18 Fine Sun Sensor +X axis

19 Fine Sun Sensor ~-X axis

20 Rate Gyro Assembly No. 1
21 Rate Gyro Assembly No. 2
22 Spare

4, Name - Elements of the Attitude Transformation Matrix (ai},)

Analytic Description - Elements of the transformation matrix from
the local vertical (L-V) coordinate frame to the spacecraft body co-
ordinate frame. The matrix is of the form:

211 %12 243
Lal= %91 %99 %93
831 P39 %33

The matrix fransforms a vector in the local vertical coerzﬁnate
frame (V_ _) to a vector in the spacecraft body frame (VB) ac-

cording to the following relationship:

[ I" 7
Vg=LAlV

Units - Hundred thousandths of a unit (unit X 10+5)
Format - Each element is an 18-bit binary word. The first bit is

used for the sign and the following 17 bits for magnitude with the
MSB leading.
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Output
Parameter

No.

36
37
38
39
40
41
42
43
44

Name - Program Status

Analytic Description - Code words for internal use by attitude gen-
eration personnel to identify program status.

Units -~ None.

Format - Program Status Flag (XXX, X =0 or 1)
XX0 - No cold start
XX1 - Filter algorithm cold start
X0X -~ Filter adaptive option not on
X1X - Filter adaptive option on
0XX - Attitude state vector calculated normally
1XX - Attitude state vector was propagated due to mission
or bad data.

Name - Calibration Identifier
Analytic Description - Code words for internal use by attitude gen-
eration personnel to identify telemetry calibration curves used in

generating attitude.

Units - None.

Code words.

Code words.



Format - This is an 18-bit binary word with the MSB leading. No
sign bit exists. The value of this word indicates the telemetry curve
set used. A value of "1'" indicates telemetry curve set No. 1, a
value of "2" indicates telemetfry curve set No. 2, etc.

47. Name - Migalignment Identifier

Analytic Description - Code words for internal use by attitude gen~
eration personnel to identify attitude sensor misalignment sets used
in generating attitudes.

Units - None. Code words.

Format - Misalignment calibration flag.

0 - Non-calibration mode (default value). Bias estimates
determined. The program employs user specified
bias values.

1 =~ Calibration mode. Selected biases are estimated.
Biases that are not estimated are user-specified.

4.3 EXPERIMENTER HISTORY TAPE SHIPPING LETTER

A shipping letter is generated by the ATS-VHRR data processing system for

each experimenter tape created.

Samples of Experimenter History Tape Shipping letters for full-Earth mode

and sector mode files are given in Figures 4-5 and 4-6, respectively.

Modifications that are currently being implemented on the shipping letters are
noted. These modifications will indicate when calibration has been performed

on the experimenter data and will assume the following format:

CXXX - meaning calibration performed with IR reference count XXX
FXX¥ - meaning calibration performed with fixed IR reference count XXX

UBPB - meaning calibration requested but failed
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Figure 4-6. Experimenter History Tape Shipping Letter (Sector Mode)



Field

7

[ve)

i0

11

12

Contents

ATS-6
ROS
Sensor Identifier:

IR
Vi
V2
vV1/v2

10.5t0 12.5 ym
0.55to 0,756 um

Processing Mode:

DIG
ANLG

Picture number-file number

SHIFT nnn-R

SCALE n

Sector Identification

Scan Cifset for image
29N OFFSET
5.8°3 OFFSET

Calibration Indication

C nnn
F nnn
U nnn

Date data was faken

Time data was taken

Addendum A - Contents of Title Area on DICOMED Photograph

Conditions

Constant

Station identifier

IR sensor

Visible 1 sensor

Visible 2 sensor
Combined vigible sensors

Constant for IR
Constant for visible

Primary (digital mode)
Secondary (I'M mode)

ppppp-f (.e,, picture 31,

file 1 would appear as 00031-1)
Picture has besn shifted nnn
pixels to the right

Scaling table number n used to
produce picture

Sector identifier for picture:
FULL FARTH or SECTOR n
(wheren is 1 to 9)

SSP Pointing
Rosman Pointing

Calibrated with IR reference
count nnn

Calibrated with fixed'reference
count nnn

Uncalibratad

Six digit date: yymmdd where
yy is year, mm is month,

dd is day

Four digit time: hhmm where
nh s hour, mm is minute

Constant
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