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DMSP DATA SPECIFICATIONS

;

This document specifies the formats of the data that
is received at the varicus interfaces within the system shown in

%
]
;
%
%
E
%
:;

iy
1
li
%
]
E
R
i

in the SIF (Stored Data, Fine) mode.

Data smoothing parmits glcbal coverage in both the
infrared (TS) and visible (1S) spectrum to be stored an the primary
tzpa reccorders in the SDS (Stored Data, Smoothed) mode. Smoothing
is acoomplished by elactrically reducing the senscr resolution to
1.5 'm in the along scan direction, then digitally averaging five
such .3 x 1.5 mm sarples in the along track direction. A rominal
linear resolution of 1.5 rm results, Additicnally, a photamlti-
plier tube will allow collection of visible (IS) data under night-
time conditions at 1.5 nm naminal linear resolution.
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For direct transmission to remote readout terminals or
transportable terminails (TRANSTERMS) and for fleet operations, the QLS
provides real data (RTD) output combinations of TF and LS or LF and TS and
Special data. The smooth data in the RTD mode has not been digitally
smoothed, so that a smooth sample is 0.3 nm in the along track direction times
1.5 nm in the along scan direction.

The sensor also provides the data management functions to
process, record and output data from up to 12 speciail meterological sensors.

1.2 INTROODUCTION

Figure 1 represents the DMSP Data Distribution. The Command
Readout Stations (CRS), Site I and Site I, and the AFSCF's Hawaiian Tracking
Station (HTS) are the primary recipients of the stored data streams. Data
Stream S for SOS and SOF is as i1lustrated in this document. The data rate is
1.3312 megabits per second if one type of data (TF or LF) or 2.6624 megabits
per second if the data is interleaved bit-by-bit (TF/LF or TS/LS). The DMSP
Mux accepts either data rate and formats Equipment Status Telemetry data with
the incoming stored data stream. This 3.072 megabits per second data stream is
transmitted via a Communications Satellite 1ink to Site III and FNOC for
processing. At Site III the multiplexed and interleaved data stream is split
into its component parts. £ST and LS data are forwarded to Site V for
telemetry analysis. A1l stored data is formatted for processing in AFGWC's
computer complex.

Data stream R for RTD data is as 11lustrated in this document.
The data rate is 1.024 megabits per second. RTD data is transmitted to the
ground in the same direction as the data is collected. SOS and SDF data is
transmitted to the ground reversed in direction from the direction which the
data is collected due to storage on the satellite prior to transmission (the
recorders do not rewind before playback). Remote Sites (TRANSTERMS) and
Shipboard Terminals are capable of receiving the RTD data stream.

Site 4 is the System's Payload Test Facility (PTF) and receives
all of the data types (SDS, SOF, and RTD) for evaluation purposes.

Figure 2 shows the Block 5 spacecraft axes relevant to Figure 3
which pictorially represents the direction of scan inherent in the data.

gp/0403C
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NOTES:

(1) X Axis - a line through the space~
craft normal to earth, posi-
tive from spacecraftr toward

sarth

(2) Y Axis -~ An axis completing an orthogonal,
righe-hand X, Y, Z coordinate systen.

(3) Z Axis = A line normal to the plane formed by the
I-Axis and the velocity vector. The vector
from the spacecraft to the sun has a positive
component along the Z-Axis,

FIGURE 2: BLOCX 5 SPACECPAFT AXES DEFINITION
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5 Nov 1980
Terminator
Afternoon Orbit
Direction
of +Z to -Z
Scan
Earth's Rotation
Direction
of +7 to
Morning Ochit
NOTES:
(1) +Z to -Z scan directions shown for typical orbit
ascending nodes.
(2) Scan Directions (as received at data relay):
DOS in Line Sync Video Video
% Subsync Frame - *Direction Tyoe
0 +Z to -Z RTD
1 -Z to +Z (LF & TS or TF & LS)
0 -Z to +Z SOF
1 +Z to -1 (LF, TF or LF & TF) 001
0 -7 to +Z SDS
(LS & TS)

FIGURE 3: BLOCK § SCAN OIRECTION DEFINITION
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Data Types:
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ABEREVIATIONS

American Satellits Corporation
Defense Metscrological Satellites Program

Reaal Tims Da Blod:SDdinctum:aimdatam

consisting o IF and TS or of TP and 1S.

ta,

£
Stored Data Fine, Blodcsnvaryhigl'lr-oludmmde
consisting of IF and TP data,

Stored Data Smooth. Blod:SDhig'nmolu'd.mmde
consisting of 1S and TS data,

Visual Pine Data (L Tepresents Light)
Visual Smooth Data (L represents Light)
Infrared Fine Data (T represents Thermal)
Infrared Smooth Data (T represents Thermal)
Directlhdemtal“hslage

End of Active Data

End of Smothed Video

Least Significant Bit

Most Significant Bit
WMW(BMEMW)
IS Demultiplexmr



2.0

ABEREVIATIONS (Continued)

Photomltiplier Tube

Start of Active Data

Start of Smoothed Video
Special Sensar (Ganeral Term)
Tertiary Data Stream
Telamtry

L5=YD~3821
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3.0 COMPLIANCE DNFORMATION

This document represents the data formats for the 5D=2
model of the Cperational Linescan System,

This document establishes the sensor contractual require-
mtsfo:ﬂndaufmuufnrﬂnSD-Zmdglotthq:antimalmsm
Systam (QLS).

This documnt defines agreements reached by the Air
Force Program Management Offices (PMD) and the sensar contractor as to the
acunldaufmuthattrnm&ntncm:s}ullinsmmmSD-Z
MIdtHCzSusedﬂcanymudi.nle. Nothing
inﬂﬁsd:umto:itsmtrwisiwﬂmnnumtmmsormr
tractor from campliance with any cther segmant or interface document.

If incompatibilities hetween other documents and this data format
specifications document are discovered, the PMD shall be notified
mmmummmmmd.mwmmm

incompatibility,
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3 SENSOR CONTRACTOR COMPLIANCE

The Sensor Contractor corporation shall provide and insure each
and every data bit location and value within the format lines of RTD (data
stream R), SDS (data stream S), and SOF (data stream S) (see Figure 1 for data
stream designations) for the 50-2 model of the OLS. The Sensor Contractor
shall insure a minimum transition density of 1 in 36 in that part of the
filler code of Figures 13 and 30 that is not special data.

3.2 RESERV

gp/0403¢C



IS-YD-8218
1 April 1987

3.3 NSOR CONTRACTOR CAUTION

The Sensor Contractor is cautioned on the reversing of the S0S
format 1ines because of OLS on-board recording of data (and playback in the
opposite direction).

As explained in the introduction (Para 1.2) this document refers

1o the formats of recefived baseband data from the 50 satellite.
3.4 SENSOR QQNTRAQTQR VERIFICATION

The Sensor Contractor shall verify each and every non video data
bit location and value within the format iines of RTD, SOS, and the SDF by
test. The Sensor Contractor shall verify each and every video data bit
Tocation and level within tre format lines of RTD, SDS, and the SOF by test.

gp/0403C
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ta :
data, The SIS frame omtains eithar TS ar 1S video data,
RID

4.1.1 SCF DATA FORMAT

1.1.1.1 FRAMF, FORMAT

The SIOF frame format is shown in Figure 4. The frame
is 208 bits long and consists of a Frame Sync Code plus 32 six bit
wonlds, all of which contain SDF video.

4.1.1.1.1 FRAME SYNC COODE

The first 13 bits of each frame consist of a frame sync
code, This code is 1010110011111 where the laftmost bit is that
received first at the interfacs.

4.1.1.1.2 TAG BITS
The three hits imediately aftsr the last bit of the
frare sync ccde are tag hits (refer to Figure 4 hits A, B, ©).

Thesa tag hits identify the type of video in the frame. Video type
is as follows:

12



TAG BITS

VIDEO:

r2
L£]
F4
F5

F6 = 1SB = 0,078 Volts

(Note Complemented
Video Bits)

*% a8 formactad by OLS on Satallire
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Tag Bits Video Type
ABC
001 LF
101 TF

4.1.1.1.3 VIDEO

The frame contains 32 fine video words. Each fine video
word is digitized to a 6 bit resolution. The most significant bit
(MSB) of each word {s that bit received first at the interface (e.g.,
bit 17,23, ---). The SDF line contains 7322*2 video samples per
Tine. Nadir nominally exists between the 356?st sample and the 3662nd
sample as counted from SOAD. Note that any scanner offset will affect
the locatfon of nadir. The first video sample received at the interface
after the 1ine sync sequence is the last video sample which was gen-
erated in that 1ine. Since there is insufficient space for transition
bits withtn the frame and in order to guarantee a higher average transi-
tion density, every other video data bit in a word 1s complemented.
The 2nd, 4th, and 6th bits (see Figure 4) are compiemented from the
true value. Only actual video words are complemented.

4.1.1.1.4 RELATIONSHIP OF VIDEQ TO FRAME . .

Video samples beain ip Frame 3 (refer to Figure 5) and
end in Frame 23). Frame 3 has 26%4 video samples. All other frames
have a full 32 video samples..

4.1.1.1:5 LINE DIRECTION

Due to the fact that the SDF video is stored on tape
recorders and played back in reverse order, all data is received
at the {nterface reversed in direction from the way the data was formatted
in the satellite.

001

14
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4.1.1.1.6 SCAN ANGLE OF VIDEQ DATA SAMPLES
The SDF video data 1s corrected in the OLS so that data samples
correspond to fixed scan angles. The SOF data sampling occurs at a varying
sampling frequency of nominally 102.4 kHz. These data samples would occur
1inearly versus time {f the scanner motion were nominal. When scanner motion
d{ffers from nominal, the correction places the data samples at the same scan
angles as a nominal scanner motion would place them.
The scan angle (9) for sample number (Si) fs defined as follows:
Si-1
p = (-1)D *pp* cos (= "™W8) - N*K
T
where:
D=0 for SOF DOS O
= 1 for SOF DOS 1
Pp = peak scan angie = 57.85° = 1,009673 radians

51 = sample number in order received by the tape recorder (SOAD = 1,
EOAD - 7322) -

ST = nominal total sample periods = 7322.179
M = 2.6687426 radfians .o
B = 0.2366399 radians

N = signed value of scanner offset from subsync frame of data stream.
(see paragraph 4.1.1.6.2)

K = 0,0009855 radians

001

4.1.1.2 SOF LINE FORMAT
The SOF line format fs shown in Figure 5.

142
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4.1.1.3  LINE SYNC FRAME FORMAT

The Line Sync Frame format is shown in Figure 6. The
first 24 video words are Blank Video codes. Following the Blank
Video words are 7 Alarm codes as follows:
4.1.1.3.1  ALARM CODES

(1) 111110 (0 = LSB of video word)

This alarm code is formatted in the even-numbered
fine video words starting at word 26 (refer to Figure 6 for location
of alarm codes).

(2) 000001 (1 = LSB of video word)
This alarm code is formatted {n the odd numbered

fine video words starting at word 27. (Refer to Figure 6 for location
of alarm codes.)

4.1.1.3.2 SCANNER OFFSET WORD

The scanner offset word is a 4 bit number encoded-in 2's
complement code which fdentifies the angle between the center of scan
and the sensor +X axfs. The least significant bit of the scanner off-
set word is .985 milliradians. Referring to Eigure 6, if Q1 is a zero,
fndicating positive offset, and Q2Q3Q4 is some non zero value then the
center of scan is i1n the +X, -Z quadrant. If Q1 is a one, indicating
negative offset, then the center of scan is in the +X, +Z gquadrant.

In the locked encoder simulator mode the scanner
offset may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change

once every 2048 scan lines only when permitted by ground command and
must be integer. ’

The encoder mode 1s indicated in the OLS equipment status
telemetry.

4.1.1.3.3 SCANNER OIRECTION

The last two bits of word 33 identify the direction of
the actual movement of the scanner with respect to the spacecraft Z
axis. Note that the data as received at the interface appears in
reversed actual scanner direction. Both bits are fdentical and are
encoded as follows:

ZERO = actual scanner rotation from the +Z axis
towards the -7 axis.

ONE = actual scanner rotation from the -1 axis
towards the +Z axis.

| oo

001
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4.1.1.4 BLANK FRAME FORMAT

Blank frames occur during the over scan period of the scanner
when video is not being formatted and between the Line Sync frame and the End
of Active Data (£0AD). The blank frame format is shown in Figure 7. The
nominal number of blank video words between the Line Sync frame and the first
video word is 38 (but can be 36, 37 or 38). There is also a constant number
of blank video words (32) between the last video word and the Sub-Sync frame.

4.1.1.5 R rve

4.1.1.6 SUB-SYNC FRAME FORMAT
After the Start of Active Data (SOAD) there is one blank followed

by one sub-sync frame. The sub-sync frame format is shown in Figure 9 and
contains the following data.

4.1.1.6.1 ALARM CODES
(1) 000001 as received (1 = LSB of video word)

This alarm code is formatted in words 2, 4, 6, and 8. Refer
to Figure 9 for the location of alarm code words.

(2) 111110 as received (0 = LSB of video word)

This alarm code is formatted in words 3, 5, and 7. Refer to
Figure 9 for the location of alarm code words.

9p/0403C
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BIT 1
CI{BlAJ Y| T YY) Yook v v)of 1) of 1 word
off 11 6] 0) 0} 0f O word
Scanner set:
Ql = Sign * *Negative numbers represented 0| 1{ 1] 1} 1] ¥} word
cf = MSB = 22 as 2's complement 110/ 0] 0[] 0] 0| word
0{ 1111 11 1] 1 word
Q6 = LSB = 2~2 . )
R = U = Scan Direction 46) . %g ?' :‘;'_':é 1] 0] 0/ 0] 0f 0} word
Time Code: O} 1{ 11 113} word
E1 = MSB = 216 seconds 1{ 0] 01 0] 0] 0f word
- - Rl RIQ4|Q3 Q21 Q1 word
. = 210
£27 LSB 2 seconds E3 (€2 [ E1 0 Qs Qs word
Gain Code:
Gl = MSB =32 db E9 |E8 |E7 |E6 |ES5|{E4 | word
= ) E15{ E14] 13| E12{ €11 £10} word
g9 =138 = 0.125 & E21| E20| €19| E18] €17 £16] word

M = Lin/Log (0 = Lin, 1 = Log)
M2-44 = Sub Mode

E27| £26{ E25] £24] E23 E22| word

Hot T Cal GB 215 -F-ﬁ (3] word
0 ails
HO = Segment ID (1 = Left, 0 = Right) M3 (M2 JM1 169 168 |G7 | word
Hl = MSB = 2,500 Volts** P4 |P3 |P2 |P1 | U|M4 word
: I2{IV|[P8|P7T|P6|P5 | word
H8 = LSB = 0.020 Volts** TR RS AR e
Cotl:g T(S:aI: P H8 [H7 |H6 [HS [H4 [H3 | word
= Segment = Left, 0 = Right
C1 = MSB = 2.500 Vol ts#* co] s{vafyalvz{Y1{ word
;- C6 [CS |Ca |C3 C2[C1 | word
(8 = LSB = 0.020 Volts** 28 |73 (22 [Z1 [€8]C7 | word
210jz9 [z8 (27 (26 [25 | word
Location Data = 71-232 L
216| 215 21| Z13[ 212) 11| word
PMT Cal: 222 221{ 220} 219{ 218| Z17| word
= = i
I:" HS8 = 2.500 Volts . 228 227} 226{ 225| 724] 223| word
P8 = LSB = 0.020 Volts** - 0 | 0 |232] 2311230 29| word
- O 0 TT T T | word
ehicle Identit
11 = MSB =23 0 o] O0[ 1|11} word
. 0101011 1 1 word
14 = LB = 20 0lofo| 1] 1] 1| word
T Channel Gain: ** as formatted by OLS 0j0/0j 111 word
Y1 = MSB = 1.28db on Satellite R
: BIT 208

Y4 = LSB = 0.16 db
S = Spare Bits

Unused Bits: 67,177 to 208

FIGURE 9: SOF SUB-SYNC FRAME FORMAT
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4.1.1.6.2 SCANNER OFFSET WORD
The scanner offset word is a 6 bit number encoded in 2's | 001

complement code which 1dentifies the angle between the center of scan
and the sensor +X axis. The least significant bit of the scanner off-
set word 1s .246 mill{radfans. Referring to Figure 9, 1f Q1 is a zero, 001
indicating positive offset, and Q2Q3Q4Q5Q5 s some non zero value then I
the center of scan {s in the +X, -Z quadrant. If Q! 1s one, indfcating
negative offset, then the center of scan fs in the +X, +I quadrant.

- ——

S

In the Tocked encoder simulator mode, the scanner offset may
change every other scan 1ine and may be non-integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and must 001
be integer. -

The encoder mode fs indicated in the OLS equipment status
telemetry.

4.1.1.6.3 SCANNER DIRECTION

The last two bits of word 9 identify the direction of
the actual movement of the scanner with respect to the satellite Z
axis. Note that the data as received at the interface appears in
reversed actual scanner direction. Both bits are identical and are
encoded as follows:

ZERQ = Actual scanner rotation from the +Z axis toward
the -Z axis. LS

ONE = Actual scanner rotation from the -2 ax{s towards
the +Z axis.

4.1.1.6.4 TIME CODE

Words 10 through 14 define a 27 bit time code. The
Code 1s a pure binary number with the least significant bit equal
to 1/1024 second. The time code word in the sub-sync frame is the
value of the elapsed time counter coincident with the NADIR crossing
of the next recefved video Tine. The elapsed time counter (which is
updated approximately once dafly) is a spacecraft clock which provides
the reference to spacecraft position and hence gives the ground
reference of the data taken at the center of scan of the sensor.

4.1.1.6.5 GAIN CODE

Words 15, 16, and 17 contain a2 9 bit gain code plus 4
bits to identify the sub-mode being used. Refer to Figure 9 for

22
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the location of the gain code. The gain code gives the necessary
information required to determine the gain operating status of the
visual processing for each scan. The gain value references the
gain value for the last sample received (first sample of active
video) 1f the gain automatically changes during the scan. If the
gain mode 1s PGC then that gain value is the gain for the last
video 1ine received. The 4 bits (M1-M4) used to identify the sub-
mode are given below:

m Node

0 _ Gain states in visual processor are linear.

1 Gain states in visual processor are
logarithmic.

M2 M3 M4 Mode

0 0 0 UNUSED

0 0 1 ASGC

0 1 0 ATGC

1 0 0 PGC/HRD

1 0 EE PGC/PMT1/9

1 1 0 PGC/PMT - LOW

1 1 1 PGC/PMT - HIGH

0 1 1 ~ SPARE

The three modes for gatn control by the processor are:
Along Scan Gain Control (ASGC), Along Track Gain Control (ATGC), and
Preset Gain Control (PGC). The processor s in only one mode per scan
cycle. The mode is commanded from the ground and this mode is set up

by the processor during the positive end of scan. aol

23
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ALIBRATION WORDS

The remaining video slots contain various calibration signals.
These signals are shown in Figure 9 and are as follows:

(1) Hot T Cal: B8 bits resolution + 1 bit segment I.0D.
’ The Hot T Cal value is updated during each +Z £0S (end of
scan) and this value is repeated for the - £0S.

(2) Cold T Cal: 8 bits resolution +1 bit segment [.D.

The Cold T Cal value is updated during each -7 €0S (end of
scan) and this value is repeated for the +Z EQS.

The two infrared calibration (T-Cal) words provide the
temperatyres of the blackbody sources on the sensor. The segment 1.0. bit
identifies the segment of the T-detector being calibrated.

(3) tLocation Data:

The information contained in the 32 bits designated Z1-232
in Figure 9 refers to the parameters used by ground processing to locate the
satellite subpoint (longitude, latitude, cosine crossing angle) and those
parameters used by the OLS to determine the Along Scan Gain Control { ASGC)
mode. Figures 10 and 11 give the content of the location data. Included with
the location data is a time code (EPHCLK) which references the time of
calculation of all the information downlinked in the 21-232 bits in SOF.

The data is downlinked in the sequence: Word 5 thru Word 1. Because
the timing of receipt of the words from the spacecraft is not synchronized to
the S0F line, one or more of the location data words may be repeated.

gap/0052R
24
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158
1 13 14 29 30 11 32
| | | | |
WORD | EPH CLOCK | LONGITUDE I
ONE | 13 BITS | 16 BITS KEEERE
I | N I I
{MSB = 28 SEC LS8 = 2-4 SEC| MSB LS8 | 4§ |
MS8 LS8
1 15 16 29 30 31 32
l | COSINE I N
WORD | LATITUDE | CROSSING ANGLE T T
T™WO | 15 BITS | 14 BITS f 01140
| I N
|MSB__ 158 | Msg -1 I I
MSB LSB
] 14 15 30 31 32
| | (I (|
WORD | COS SOLAR A2 | SOLAR EL T T
THREE | 14 BITS i 15 BITS } 0111
| | (O
LMSB LSB | MSB LBy 1 |
MSB LSB
B 14 15 9 1 32
| | I N T
WORD | H/R i EPH CLOCK (I T T
FOUR | 14 BITS | 15 BITS : 1 : ) =
| | |
|MS8 LSB | MSB = 217 sec LS8 =23 sec | | 1 |
MSB LS8
1 89 21 22 9 3 1 3
| COSINE OF | | I T I
WORD | LUNAR AZ 1 LUNAR EL | LUNAR PHASE T T
FIVE | 8 BITS | 13 BITS : 8 BITS | 1 } 0 ! 1 :
| | |
IS8 LS8 | MSB L58 | MSB Lse | 11|
TAG 81TS(230-732) _C00E
0 0 o NO DATA
0 o0 1 WORD 1
0 1 0 WORD 2
0 1 ) WORD 3
1 0 0 WORD 4
1 0 1 WORD §
1 i 0 SPARE
1 1 1 SPARE
FIGURE 10. LOCATION DATA WORDS
gp/0052R
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Bit Range
Paramter ynits Sign Bit MSB-LSB
EPH CLK Seconds N/A 217 - 2-4
Longitude s Radians s 271 - 2-15
Latitude v Radians S =1 - 2-14
Cosine Crossing
Angle None 5 2=1 - 2-13
Cosine Solar
Azimuth None S 2”1 - 2-13
Solar Elevation Degrees S 26 - 2-7
h/R Earth Radi$ 0 2=3 . 2-15
(R = 5378.145 Km)
Cosine Lunar
Azimuth None S 2-1 - 2-7 |
|
|
Lunar Elevation  Degrees 5 26 - 2-5 |
|
|
|
Lunar Phase Degrees N/A 27 - 20 |

S = 5ign bit with negative numbers represented as 2's compiement.

Figure 11. Location Data Words Content

ap/0052R
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(4 M Cal: § bits resolution.

The PMI Cal value is updated during each =2 TS
(eﬂofs:an)a:ﬂﬂﬁsvalmisupeatedﬂartmﬂﬁs.

. The photamiltiplier calibration (PMI' Cal) word
provides the data fram the self-calibration of the PMT on the sensor,

(5) Vehicle Identity: 4 bits reselution.

A'wﬂquecndatoiutifymMm&winbe
inserted into the four bits for wvehicle identity,

(6) T Channel Gain: 4 bits resolution.

The T Charnel Gain value is that value set for the
T Channel to offset any degradation effects on erbit. This is the
guin for the last video sample received (note T Channel gain commands
are executed as received by the sensor, they aren't delayed for the
beginning of a line).

27 Change B
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YU 11} 1{ofo]i]z]ofiloel:
s9i ssis7isslsslsa{safsz|s1 A
v7|V6 |vs {Va lva [F2 v
v7|V6 |vs %4 [va [¥2 fvy
v7176 |vs (Va4 va 2
TAG BITS VIDEO — — o V1
A 3 c MODE VIiv6 (VS IVs lvs V2 [V1
v7{V6 [vs [¥a [va [72 1
0 1 1 LS — —
V7Iv6lvs [Vs lvy [V2 fvy
1 1 1 TS v7 [V6 [vs [Va fva 1
v2 16 lvs [ fva 72 Iv1
TS VIDEO: *a v7 V6 |vs [V4 [va 72 1
V1 = MSB = 2.500 Volts v7iVe vs [Va
:: v7 {6 [vs [Va w3 2 v
va v7 (V6 [vs [¥4 [va 2
L v7 (V6 [vs [V [r3 72
V7 = 0,039 Volits Vs lvs [Va
V8eLSB=0.019 volts { V7 of LS —
v7 [ve [vs (s W3
Tideo) — = |v
v6 vs Fs
LS VIT®@: - v S L
V1iaMSEe2,500 Volts v7 (V6 [vs [V v3 72
2 : v7? [¥6 s,v'a 3
v3 v7 [¥6 Ivs s 3 1
Vi V7 [V6 [vS :.valc'vz 1
vs v7 [V6 vs s y3 2 b1
Vh=11110,0M Volly v7 [Ve [vs fis b3 2 b1

ViaLsy o1 18 video
(Note Complemsnted Video Bits)
SPECIAL DATA: S51-S10

#* a3 formatted by OLS
on Satellite

y7]v6 VS iva W3 1

V7 [V

4

V7 1V6 [VS V4 K3 N2

RIT & J

FICIME 12: SNS TMAME mpraT

29

BIT 1

word
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word
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vord

word
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word
word
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word
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werd
wvord
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worn
word
word

word ;

worqd
word
word
word
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group Eong
data ressace (Ses Figure 13). A typical message as recaived consists
ofdaufollmdbymbmmfmmwthmmuﬂ
Syme code.  Note that every other SSP bit is camplemented starting

28 Change B
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PROCESSING plichl 12 smison
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P smson [~ Tﬂ
"FORMAT KEY"
FS[Fu{rs|rs 7 frs [rs Frofrafr IFLW_;J 1ST BIT oLS
=3 12 0] ] ] R S B H RPN E gé'-IVESgHOM
NOTE THAT EVERY 5( B
OTHER SSP DATA
LSB OF FIR
BIT IS COMPLEMENTED WORD OF FIRST
SENSOR SPECIAL SENSOR
DATA REFERENCED 3Y
| FORMAT WORDS
MSB OF LAST WORD
OF LAST SENSOR
iuiﬁn'ﬁuﬂn‘ﬂu‘ﬁp‘ﬁnﬁ 0T ) LsB oF 1sT
- FILIER WORD
ofrijojtjofijofrjolajolafofrlo]ol™
BITS NOT REFERENCED
Ofljojifjofrjofrlofifo]z o]0}z | BY SENS®R FORMAT
cpjojijojrjofrfofijofofo]afo|s] [WORDS
FILLER BIT CCDE -
- FIRST B CEIVED TERF, NOIE THAT EVERY
N b OTHER BIT IS
COMPLEMENTED.
FIGURE 13: SSP MESSAGE FORMAT
30 Change B
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The data is formatted in contiguous blocks of sensor data.
Each block could contain data from a separate special sensor. Note that
different special data will be contained in the LS data Yine format from
that in the TS data Tine format. The LS data line will contain a special
data message of 3 minimum 2088 bits per second of which 288 bits are used
for overhead. The TS data Yine will contain a special data message of
3 minimum of 3816 bits per second of which 288 bits are used for over-
head. The SSP data message is reconstructed by storing, as received,
the S1-S10 bits of each frame (excluding fake frames). SSP data is
Tocated in bits 27 thru 208 of frame 2 and 27 thru 145 of frame 3 for
both LS and TS mode. SSP data in the TS mode only 1s located in Dits
202 thru 208 of the sub-sync frame, 27 thru 152 of the 1ine sync frame,
and bits 27 thru 208 of the four frames between the sub-sync and line
sync (see Figure 14). The message 15 then interrogated in the opposite
direction as received for the Sync Code, Time Code, Format Section, and
SSP data. The first SSP data bit following the Format Section (the right
most bit in Figure 30) 1s the LSB of the first word of the first sensor
specified in the Format Section for the LS data stream. For the TS data
stream 1t's for the first sensor identified with a T bit flag. For both
LS and TS data streams, the first and every other SSP data bit 1s comple-
mented. This bit and every other SSP data bit (al) odd bits) require
re-complementing before data use. The bits following the SSP data bits
of the reconstructed SSP message are filler bits. The Sync Code, Time
Code, and Format Section are identical for each interleaved LS and TS
data line. The Time Code will change for each new interrogation cycle

and the value will differ by 1 &+ 0.005 second between adjacent SSP records.

The Sync Code will not change. The Format Section can change in both LS
and TS by command (however, it will be identical in LS and 13).

4.1.2.1.3.0 TIME CODE

Each special data message includes a time code which
references that special data message to the count of the elapsed time
counter time coincident with the read clock of the first sensor inter-
rogated for data (see Figure 13). The OLS interrogates the specia)
sensors in the order and way they are defined in the format section,
with the First sensor being that which follows the Time Code section.
The MSB of the time code is bit TI.

(1) Number of bits of time code = 27
(2) VYalue of LSB of time code (»T27) = 2-10 seconds
4.1.2.1.3.2 FORMAT SECTION

Since there are up to 12 special sensors on the space-
craft, twelve format words in the spectal data message are used to
identify sach sensor, the number of 36 bit words in each block of
data, and the location of the sensor's data {either in the LS or TS
data line).

s/0702n Nn
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The Format Section provides the number of 36 bit words
per sensor included in the SSP message. The OLS will {nterrogate
each S5P for an integral number of 36 bit words. The actual data
bit count of a SSP will not be known from only knowing the Format
Section, since the sensor's data may not be divisible by 36. Ifa .
SSP has properly indfcated to the OLS that it 1s “off" or has "{nvalid
data”, the OLS will insert a unique code replacing the SSP's data.
That special code (fi1ler word) 1s a one in the LSB position and
35 zeros 1n the other bit positions. The Format Sectfon will not be
modiffed and the correct number of 36 bit words will be included in
the SSP message. Note that the special code will be complemented as
55P data {s complemented.

The Format Section also includes an identifier bit desig-
nating whether the SSP's data s contained within the SSP bits of the
LS data 1ine or within the SSP bits of the TS data 1ine. Within the
Format Section, the first sensor format word ( so 1dentified in Figure
13) precedes the Time Code (as recefived) and references the last data

{ts received.

Figure 13 shows the reconstructed SSP message (after
received and stored in a buffer bottom to top). Reading from top to
bottom, the ground should command the format section so that all LS
data 1ine sensors appear first and then all TS data 1ine sensors.

Then the LS data line will contain all specfal sensor data that can

be formatted within fts timing boundaries starting from top to bottom.
Thus, 1t s possible to have T designated sensors to have their data
appear in the LS data stream. The TS data 1ine will contain special
sensor data that has a T bit designation.

4.1.2.1.3.3 DATA R

' Since the specfal data message 1s reversed fn the satellfte
due to the recording process, the ground equipment may be required to
store the special data message for processing. Note that every other
SSP data bit requires complementing before use (see Figure 13).

4.1.2.1.4  VIDEO

The frame contains 26 smooth video words. TS video samples
are digitized to 8 bits resolution and LS video samples are digitized
to 6 bits resolution. The most significant bit (MSB) of each word {s :
that bit received first at the interface (V1 of Figure 12). The SDS line
contains 1465 video samples. Nadir nominally exists at sample number 733 00}
for L data and at sample number 732.5 for T data as counted from SOSV. :
Note that any scanner offset will affect the location of nadir. Since
there s {nsufficient space for transition bits within the frame and fn
order to guarantee a higher average transition density, every other
video data bit in a word {s complemented. The 2nd, 4th and 6th bits
of video are the complement of the true value (see Figure 12). Only
actual video words are complemented.
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4,1.2.1.8 RELATIONSHIP OF VIDEO TO FRAME

Video samples begin in Frame 3 (refer to Figure 14) and
end in Frame 59. Frame 3 has 9 video samples. A1l other frames have
a full 26 video samples.
4.1.2.1.6 SCANNER DIRECTION

SOS video fs stored in the satellite memory and is read
into the satellfite recorders such that the alternating scan direction
is eliminated.

4.1.2.1.7 SCAN ANGLE OF VIDEO DATA SAMPLES

The SDS video {s corrected in the OLS so that data samples
correspond to fixed scan angles. The data sampling occurs at a varying
sampling frequency of nominally 20.48 kHz. These data samples would
occur Tinearly versus time {f the scanner motion were nominal. When

scanner motion differs from nominal, the correction places the data

samples at the same scan angles as a nominal scanner motion would place
them.

The T SDS data is shifted one-half sample toward +Z to
allow the sample-hold and A/D converter to be shared by both L and T data.

The scan angle (P) for sample number (S1) is defined as
follows:

# = Pp*cos (—%’-‘-— “"48) = N*K

where: _
fp = peak scan angle = 57.85° = 1.009673 radians

$1 = sample number in order received by the tape recorder
(SOSVY = 1, EOAD = 1465)

Sy = nomina) total sample periods = 1464.436
M = 2.6687426 radians

B = 0.2368551 radfans for L data
= 0,2359074 radians for T data

N = signed value of scanner offset from subsync frame of
data stream. (See paragraph 4.1.2.6.2)

K = 0.0009855 radians

33
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4.1.2.2 SOS LINE FORMAT
The SDS 1ine format 1s shown 1n Figure 14,
4.1.2.3 LINE SYNC FRAME FORMAT

The 1ine sync frame format 1s shown {n Figure 15,

Words 3 through 19 are telemetry data with word 20 being
the telemetry word count in the LS data stream, while words 3 through
20 are SSP data information in the TS data stream. Words 21 through
27 are the 7 alarm code words. Word 28 {s the scanner offset word.

4.1.2.3.1 ALARM CODES
(1) 111110 (0 = LSB of video word)

This alarm code is formatted in the odd-numbered
video words starting at word 21. (Refer to Figure 15 for location
of alarm codes.)

(2) 000001 (1 = LSB of video word) >

This alarm code 1s formatted in the even numbered
video words started at word 22. (Refer to Figure 15 for location

of alarm codes.) b .
4.1.2.3.2 SCANNER OFFSET WORD
The scanner offset word 1s a 5 bit number encoded in 2's | 001

complement code which {dentifies the angle between the center of

scan and the sensor +X axis. The least significant bit of the scanner
offset word is .492 mi11{radians. Referring to Figure 15, 1f Q1 is a
zero, indicating positive offset, and Q2Q3Q4Q5 is some nonzero value then |001
the center of scan {s in the +X, -Z quadrant. If Q! {s a one, indicating
negative offset, then the center of scan is in the +X, +Z quadrant.

In the Tocked encoder simulator mode the scanner
offset may change every other scan 1ine and may be non integer. 001

In the normal encoder mode the scanner offset may change
once every 2048 scan 1ines only when permitted by ground command and
must be integer.

The encoder mode is indicated in the OLS equipment status

telemetry.
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£8IT 1
TPy vvprfololrl1lolr) ol 1] wrdi
$10{S9 |s8 |[S7 |s6 (S5 |s4 [s3[s2|st | c| B| A| word-2
TYPICAL 14-BIT ﬁ T6 T4 | T3 'TTT'I" word 3
TELEMETRY WORD T7[T6{T5|T4 (T3 ]|T2/T1| word 4
TAG BITS VIDEO T 16 |75 |18 |13 |[T2|TT| word 5
A B c MODE ‘;IT T6 {TS |T4 (T3 |T2|T1| word 6
O e 7|6 [T5 {78 |13 [T2 [TV | word 7
T7 |76 {TS (T4 T3 [T2|T1 | word 8
LI TS I7 |76 15 |74 |T3 [T2 |17 | word 9
|77 176 175 |14 |13 |12 {T1 | word 10
T 176 |T5 174 |13 (TZ[TT| word 1
Telemetry:
T1 = MSB = Last bit in from T7 {T6 TS IT4 |73 |T2 |T1 | word 12
Spacecraft Y7 (16 |15 (14 {13 [TZ|TT| word 13-
: T7 |76 {T5 [T4 |T3 [T2 |11 | word 14
T7 = LSB = g'lrst b‘l: in from '77' 6 [T lta (T3 (T2 ITT ,"“"‘d 15
paceTets [77 76 75 {74 [13 (12 [T1 | word 16
. ot TV (16 |15 |74 |13 [T2 |17 | word 17
anner set:
T7 |76.]T5 [T4 T3 [T2[T1 | word 18
Q1 = Sign * *Negative numbers 4 =
Q2 = MSB = 2 represented as Y7 |76 |15 |74 |13 T2 1T | word 19
32 2's complement N7 [N6 (NS [Ne N3 [n2 [N1 ] word 20
QS = LSB = 271 ofof [ 1171 wrd2t | g0
NOTE: Word 20 has the Telemetry Ol | I 08 (ORI NOR (MON MO gwarsty22
::rd Coun: ?hic: refersr:n OOl 11 V{11 1} 1] word 23
e next telemetry reco
to be received. ’ 0| 110 0]0] 0| 0] word 24
Ny = {1, Loss of data o o S O R (R L FR R
0, No loss of data -"- ol 1/o0]oflo] o] o] word 26
111 d 27
N, = MSB) Mumber of 14 bit opoytyiyl wor
. words of next : Q5 ) 0] 0)Q4 103 {Q2 |Q1 | word 28 | oo1
. "eCO';de:" be 8IT 208
A recetv
. Unused bits: 159, 166,173,
Ny = 138 180, 187, 194,
NOTE COMPLEMENTED TELEMETRY BITS 201 [ oot

NOTE:
SSP data in the TS mode

FIGURE 15:

Words three thru twenty contain telemetry data in the LS mode and

SDS LINE SYNC FRAME FORMAT
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4.1.2.3.3 SCANNER DIRECTION

The last two bits of word 28 identify the direction of movement
of the scanner with respect to the spacecraft +Z axis. Since the alternating
scan direction is removed in the satellite memory, these two bits are always
00. {(i.e., scanner rotation is always from +Z axis towards the -2 axis.)

4.1.2.4 BLANK FRAME FORMAT

8lank frames occur during the overscan period of the scanner,
when video is not being formatted. There is a variable number of blank frames
between the 1ast video frame received and the sub-sync frame. The format for
blank frames is shown in Figure 16.

4.1.2.5 Reserve

4.1.2.6 SUB-SYNC FRAME FORMAT

Before the Start of Active Data (SOAD), which is the last video
received, there are a variable number of blank frames. Immediately subsequent
to these blank frames is a sub-sync frame. This frame is shown in Figure 18

and contains the following data, all of which applies to the video 1ine that
has just been received:

gp/0403C
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w
8
=P
=00
&2
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-

Tl vy v afolojrr]lol v] o] 1] word 1
S10059} S8 S7[S6|S5[S4 [sa [s2[s1| C| B) A | word 2
; ST 0]110)]0] 0] 0| 0 word 3
canner Offset: 0fofl 1Y 1] 1] 1] word &
Q1 = Sign” *Negative numbers o T T 1ol ol ol ol o] word s
2 = MSB =22 represented as 2's
qutonl.stst;z'R . 0{1{0j0|] 0] 0] 0] wrd?
can Direction = R = ofoft1l Y] 1] 1] 1] word 8
= Pr
Erjime coe:cel:rlnent Scan direction in video 01310100010l 01 word 9 0
E) = MSB = 216 gec. 5| 0| o0(qalq3[q2[q1 | word 10
B27 « 158 = 2710 guc. 0[e3 {E2]E1] o] 0]Q6 | word 11
0 [e9 |8 |E7 [E6 [ €5 [E4 | word 12
Gain Code: 0 [E1S|EV4JEVF E1Z ENV[ €10 word 13
Gl = MSB = 32 db 0 |E21|E20|E1Y E1d E17] E16| word 14
€9 = LSB = .125 db 0 |E27|E26| 28] E24 E23| E22| word 15
:; ;4"'“?29"53 = 1in, 1 = log) S |66 {65 |64 |63 | G2 |Gl | word 16
ib Tlode S [M3 |[M2 |M1 |69 |68 |67 | word 17
Ho:oT c;n Y E PS [P4 [P3 [P2{P1]| U[M4| word 180N
= Segmen =LEFT, O= 18 [13 [12 |11 [P8[P7|P6| word 19
- = L 2]
At R U H5 |Ha [W3 [H2 [W1 | WG| S| word 20
H8 = LSB = 0.020 Volts *+ Y4 [¥Y3 {Y2 [YI{HB | H7 [HE6 | word 2
P cs fca Je3 fc2fcifcof S| word 2¢
€O = Segment ID (1s=LEFT, OsRIGHT) ~I8 123 |Z2 |Z1 |C8C7 | C6 | word 23
Cl = MSB = 2.500 Volts»* 211 210]29 |28 27|26 { 25| word 24
: 218| 217|216} 219 214 213 113 word 25
C8 = LSB = 0.020 Volts **
225| 224] 223 727 721} 72q 219 word 26
Location Data = 21-232 232 231]730{ 22 72 727 726 word 27
T Cal: o (5 TR TETHIE] wora 20
P = MSB = 2.500 Volts* 5 o
: BIT 208
P8 = LSB = 0.020 Volts* g AL
Vehicle Identity e RECEIVED
I1 = MSB = 2
14 = Lsg = 20
T Channel Gafin: S = Spare Bits
Y1 = MSB = 1.28 db Unused Bits:
3 *+as formatted by 33, 40, 47, 54,
Y4 = LSB = .16 db OLS on Satellite 61, 68, 75, 84,
S/T1 - §/T7: TELEMETRY DATA IN LS DATA LINes 55 89, 36+ 103, oo

SPECIAL DATA IN TS DATA LINES

FIGURE 18 - SDS SUB-SYNC FRAME FORMAT
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4,1.2.6.1 ALARM CODES
(1) 000001 as received (1 = LSB of video word)

This alarm code {s formatted in words 2, 4, 6,
and 8. Refer to Figure 18 for the location of alarm code words.

(2) 111110 as received (0 = LSB of video word)

This alarm code fs formatted fn words 3, 5, and
7. Refer to Figure 18 for locatfon of alarm code words.

4.1.2.6.2 SCANNER OFFSET WORD

The scanner offset word is a 6 bit number encoded in
2's complement code which {dentifies the angle between the center of
scan and the sensor +X axis. The least significant bit of the scanner
offset word is .246 mi111radians. Referring to Figure 18, if Q1 {s
a zero, indfcating positive offset, and Q2Q3Q405Q6 is some nonzero
value then the center of scan is in the +X, -Z quadrant. If Ql is a
one, indicating negative offset, then the center of scan 1s in the +X,
+7 quadrant.

In the lTocked encoder simulator mode the scanner
offset may change every other scan 1ine and may be non {nteger.

In the normal encoder mode the scanner offset may change
once every 2048 scan 1ines only when permitted by ground command and
must be integer. s :

The encoder mode is indicated in the OLS equipment status
telemetry.

4.1.2.6.3 SCANNER DIRECTION

The 5th and 6th bits of word 10 {dent{fy the direction of
movement of the scanner with respect to the spacecraft +Z axis.
Since the alternating scan directfon {s removed in the satellite memory,
these two bits are always 00. (1.e., the data 1s as {f the actual scanner
rotation were from the +Z axis toward the -Z axis). The 2nd bit of word
18 indicates the predominant direction of scanner rotation for the 5 scan
lines during which the videdb fn the SOS line was being sampled.

The bit {s encoded as follows:

ZERO = Predominent actual scanner rotation from the +Z axis towards the

-7 axis.

ONE = PEedo?inent actual scanner rotation from the -Z axis towards the
+ ax s.

4,1.2.6.4 TIME CODE

Words 10 through 14 define a 27 bit time code. The
code fs a pure binary number with the least significant bit equal .
to 1/1024 second. The time code, as inserted {nto the sub-sync frame,

| 001

| 001

001

oo




references the nadir crossing (of the fifth scan of the five scans

that are averaged to?ethcr to produce a stngle SDS 1ine) to an elapsed

time counter. The elapsed time counter (which 1is updated approximately 001
once dafly) 1s a spacecraft clock which provides the reference to

spacecraft position and hence gives the ground reference of the data

taken at the center of scan of the sensor.

40a



IS-YD=821

4.1.2.6.5 GAIN COXE
Words 15, 16, and 17 contain a 9 bit gain code plus

&
e.
!

of the visual processing for each scan. Tha

the cain value for the first sample of actual video of the fi
scan of the five scans that are averaged together to produce a single

SDS line. Therefore the gain value will alternate in subsequent sub-syne
frames between the gain value used for the lst video sample of the Sth in
at the +Z end arnd then the gzain value used for the 1lst video sample of <he
S5th line at the -Z end. If the gain mode is PGC, then the gain value is
the gain for the fifth scan of the five scans that are averaged to form

a SUS line. The U4 bits (Mi-MH) used to identify the sub-mode are given
below:

i

'3 Mode
0 Gain states in visual processor are linear,
1l Gain states in visual processor are
logari thmic,
M M M Mode
0 0 0 NUSED
l"'0 0 b ASGC
0 1 0 ATGC
1 0 o PGC/HRD
1 o 1 PGC/PMT 1/9
1 1 o PGC/PMT ~ LOW
l 1 1 PCC/PMT - HIGH
0 1l 1 SPARE
41 Change B
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The three modes for gain control by the processor are:
Along Scan Gain Control (ASGC), Along Track Gain Control (ATGC), and
Present Gain Control (PGC). The processor 15 in only one mode per scan
cycle. The mode {s commanded from the ground and this mode is set up 001
by the processor during the positive end of scan.

4.1.2.6.6 CALIBRATION WORDS

The remaining words contafn various calibration signals.
These signals are shown in Figure 187 The values for Hot T Cal, Cold
T Cal, and PMT Cal are obtained during the +Z end of scan and the -2
end of scan that occur before and after the fourth scan of the five
scans that are averaged together to produce a single SDS 1ine. Location
data is that complete correlated set of four words that are available 001
at the center of the fifth scan of the five scans that are averaged.

(1) Hot T Cal: 8 bits resolution + 1 bit segment [.D.

The Hot T Cal value is updated during each +Z EOS
(end of scan) and this value is repeated for the -Z EOS.

(2) Cold T Cal: 8 bits resolutfon + 1 bit segment 1.D.

The Cold T Cal value is updated during each -2
EOS (end of scan) and this value {s repeated for the +Z EOS.

-

The two infrared calibration (T-Cal) words provide the
temperatures of the blackbody sources on the sensor). The segment
1.D. bit 1dentifies the segment of the T detector being calibrated.
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{(3) Location Data:

The information contained in the 32 bits designated Z1-732
in Figure 18 refers to the parameters used by ground processing to locate the
satellite subpoint (longitude, latitude, cosine crossing angle) and those
parameters used by the OLS to determine the Along Scan Gain Contro}l (ASGC)
mode. Figures 19 and 20 give the content of the Location Data. Included with
the location data is a time code {EPHCLK) which references the time of
calculation of all the information of the sequence Word 1 thru Word § downlinked
in the Z1-Z32 bits in SDS. The data will be downlinked as a correlated group in
the sequence Word 5 thru Word 1. Oue to the input rate of location data from
the S/C to the OLS and the five scan averaging in SDS, not every group of five
Location Data words transferred to the OLS will appear in the sub-sync frame.

(4) PMT Cal: 8 bits resolution:

The PMt Cal value is updated during each -Z EOS (end of
scan) and this value is repeated for the +2 EOS.

The photomultiplier calibration (PMT Cal) word provides the data
from the self-calibration of the PMT on the sensor.

(5) Vehicle Identity: 4 bits resolution.

A unique code to identify each spacecraft will be inserted
into the four bits for vehicle identity.

(6) T Channel Gain: 4 bits resolution.

The T Channel gain value is variable to allow compensation
for any degradation effects on-orbit since channel adjustment. The Cold T Cal
segment I.D. bit identifies the segment of the T channel whose gain is indicated.
The T Channel gain for one of the segments is updated at sach -Z overscan
alternating between the two Segments at each update. The indicated segment
gain in SDS is the gain in the Fifth scan line (SODF data Tine) of the five scan
Tines that are averaged to obtain one SOS line.

gp/00S2R
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LS8
1 13 14 29 30 31 32
[ I ool

WORD | EPH CLOCK | LONGITUDE |1

ONE | 13 BITS i 16 BITS 0}t 0|1
! | [
|us@ = 28 _SEC LSB = 2-4 SEc| Mss_ LS8 | | |
MSB LSB

) 15 16 29 30 31 32
| ! COSINE I

WORD | LATITUDE | CROSSING ANGLE '

WO | 15 BITS | 14 BITS |01 )]0
| I I I
|MSB_ LSB | MSB LSB 1 ] 1 |
MSB LS8

1 14 15 29 30 3% 32
| | I N

WORD | COS SOLAR AZ | SOLAR EL T T

THREE | 14 BITS | 15 BITS 1011 ]V}
| ! I I I
|MSB LSB | MSB L8| 4 1 |
MSB LS8

1 14 15 29 30 31 32
| } | I R

WORD | H/R | EPH CLOCK I T I

FOUR 1§ 14 BITS | 15 BITS 11010
| I [ B
|MSB LS8 { M3B = 217 sEC LS8 =23 sEC | | | |

MS8 LSB
1 89 21 22 29 30 31 32
| COSINE OF | | S N

WORD | LUNAR AZ | LUNAR EL }  LUNAR PHASE [ R

FIVE | 8 BITS | 13 BITS | 8 BITS [ 1101
I | [ I T B
|MSB. LSB | MSB LS8 | MSB ASB L 1 1|

TAG BITS(Z30-232) CODE

e [ I § T Y ]
0 0 0 NO DATA
0 o 1 WORD 1
0 0 WORD 2
0 1 WORD 3
1 0 0 WORD 4
1 0 1 WORD 5
1 ) 0 SPARE
] 1 ] SPARE

FIGURE 19. LOCATION DATA WORDS
gp/0052R
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Bit Range

Paramter Units sign Bit M38-158

EPH CLK Seconds N/A 217 - 24

Longitude v Radians S 271 - 2-15

Latitude » Radians S 2-1 - 2-14

Cosine Crossing

Angle None s 271 - 2-13

Cosine Solar

Azimuth None S 2”1 - 2-13

Solar E£levation  Degrees S 26 - 2-7

h/R Earth Radii 0 2-3 - 2-15

(R = 6378.145 Xm)

Cosine Lunar

Azimuth None S 2-1 . 2-7 |
|
|

Lunar Elevation  Degrees S 26 - 2-5 |
|
|

Lunar Phase Degrees N/A 21 - 20 |

S = Sign bit with negative numbers represented as 2's complement.

Figure 20. Location Data Words Content

gp/0052R
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4.1.2.7 TELEMETRY FRAME FORMAT

The LS Tine contains slightly over 4 frames of satell{te
housekeeping telemetry data. Telemetry begins with the last word of
the sub-sync frame (as recefved at the interface) and continues until
the Line Sync Frame (see Figure 21). Note that some telemetry bits
are complemented for transition density purposes.

4.1.2.7.1 TELEMETRY RECORD

The telemetry record reconstructed from the telemetry
words in the LS Tine 1s shown in Figure 22. One spacecraft telemetry
word consists of 14 bits. At the end of each received telemetry re-
cord 1s a telemetry word count (bits N1 to N7 of word 20 of the LS
Line Sync Frame, Figure 16). The word count refers to the number of
valid 14 bit telemetry words contained in the next record. Valid word
counts are 0-61 words. Ny to N; contains the word count with the MSB | 001]
fn Np. Ny = 1 tndfcates that the telemetry data overflowed an OLS
buffer and some data has been lost. When an overflow occurs, a new
record 1s started and the Ny bit fs set to logic "1*. The word count
in N2-Ny is not affected. }he word count allows ground processing to
distinguish new telemetry from old data stil) in the OLS buffer that
has not been overwritten by new telemetry at the time of telemetry
transfer into the LS ltine. :

4.1.3 RTD DATA FORMAT
4.1.3.1 FRAME FORMAT

The RTD frame format 1s shown in Figure 23, The frame
1s 150 bits long and consists of a 13 bit Frame Sync Code, 1 tag bit,
15 six bit samples of fine data, 3 efght bit samples of smooth data, 6
transition bits, 1 eight bit word for "wow and flutter”, and 1 eight
bit word for TERDATS data which {s implemented for insertion of the
OMDM data and SPECIAL data.
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!f-- BIT 1
111111001 1110 |1 =ord
89 88 S7| S6155( S4) S S2|S1LiC Jord
T71716 | TS 174 112 word
T6|TSIT4|T3 woard
173516 |13 wori
Telemetry: T6I1T5|T4 T3 word
TL = MSB = Last Bit in from 6 js 7% |13 vord
. Spacscraft oy
. T6{TS|T4)T3 word
: 16 [F5fTs {T3
T7 = 1SB = First Bit in from == vord
Spacscraft T4 |T3 word

word
'v'ﬂ rd

word

ROTE COMPLEMETED TELEMETRY BITS

word

ward

|
BRRBBRRRRBRRRBRE

Alapl apRRBRRREREE
I g ola g ok {a-ahlh a2 (o la

word

2
BRpBRBRERREEERE

i wor:d

17 T4 word

_ii vord

%:j_IZ | T4 | word

TYPICAL 1k BIT i T4 word
TELEMETRY WORD Kvi 4 ward :
|17 T4|T3 ward

17 T4 T3 word

Kvi 413 vord

2
3
w

ward

2
&

A PR R R RRPR R RBRBRRRBE R R
B Rl B aRERRERR R PP

word

s
]
L

word

arm oM J

FIGURE 21: SDS TELEMETRY FRAME FORMAT
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TELEMETRY WORD COUNT

OF RECORD N-1
* WORD 1 —.
WORD 2-X
TYPICAL 14 BIT
TELEMETSY WORD
SEOWING COMPLEMENTED
E BITS
=

TELEMETRY WCRD COUNT
OF RECORD N,
(X 14-BIT WORDS)

WOE’D ]l =

N,{I,HBSQFDATA .

1 Yo, No LoSS OF paTa WCFD 61 e
N, = MSB

. (# QP 18 BIT WORDS QF NEXT

: RECORD TO EE RECEIVED)

N, = LSB

Tl = MSB @ LAST BIT IN FROM S/C

T7 « LSB = FIRST BIT IN FROM S/c.
NOTE: ALL TELEMETRY WORDS ARE 11 BITS LaNG

FIGIRE 22t TELEMETRY RECGRD
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OLD DATA
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IT 1
, —°
zi1j1i1 |1 oot 2 fofr|o]1 word 1
S2|S1|Fé{Fs [Fu[F3 [F2 1 word 2
T BT VIDEO 5 SLISIIFSIFSIFLIFIIF2 F1 | word 3
F'l'-F_-F‘6 ..ﬁ_.s:' ZHS S6 155 |F6 IFS [Fu 2 Fl word L
S8|S7 [Fé IFS FL IF3 1 word §
1 TF LS r2(refpeFs FuP3Fe Fr | word 6
TRANSITION BITS: 52 |S1 F6 IFS Fu F3 F2 F1 word 7
st s3 s F word 8
T2=CQMPLEMENT OF PRECEDING F6 BIT Sé |ss EFS LF3 F2 {Fl word 9
— S8 [s7 bﬁ ks bh b3 b2 kl word 10
Fl=MSB = 2.500 volts T2 [T2 E, F5 Fu F3 Fe %1 word 11
. 52 51 F6 |Fs [Fu [FalFa 1 word 12
: su{s3|Fs IFs [Fu 3 F2 [F1 word 13
F6=LSB = .078 volts 56155 [F6 IFS [FL EJ 2 F1 word 1l
SMOOTH DATA | s3s7 [F6 [FS Pl word 15
S1=M3B = 2.500 volts 2 |72 [F5 [FS [Fu 3 L word 15
. W8 17 6 bis b by P2 B | word 17
98 oLSB = .019 volts elalslsiubilein ] wrd 18
BIT -t
"WOW/FL 150
WleMSBed
W8sLSBe 20
TERDATS DATA TYPE: TERDATS DATA:
0 K DATA J1=M53
° T A .
0o 1 M IM .
1 o SSP DATA .
1 1 UNUSED J6=LSB
FIGURE 23: RTD FRAME FORMAT
" L9 Change B
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4.1.3.1.1 FRAME SYNC CODE

Thn first 13 bits of each frame consist of A frame syne
caiv. This code is 1012110011111 where the leftmost bit is that
rec:ived first at the intorface.

4.1.3.1.2 TAG BIT

The bit immediately after the last bit of the frame
sync code is the tag bit (see Pigure 23 bit 2). This bit identifies
the fine and smooth cambination of video in the frams. Video type is
as follows:

Tag Bit Video

15 six bit samples of LF
3 eight bit samples of TS

(=]

1 15 six bit samles of TF
3 eight bit saples of LS

bit (MSB) of each fine sample is that bit received first at the
interface (e.d., bit 15, 23, 31, . . . ). Each smooth sample is
digitized to a 8 bit resolution. The most significant bit (MSB)

of each smoth sample is that bit received first at the intsrface

(e.g., bit 21, 61, and 101). In ordar to guarantse a high avera
transition density, transition bits (T2) are incorporated within

the frame structure. The T2 bits (bits 53 and 54; 93 and 94; and 133

and 134) are the coplement of the preceding F6 bit. The RID line
contains 1458-1488 samples of smoothed data and 7290-T440 sarples of fine
&u.

Change B
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4.1.3.1.4 RELATIONSHIP OF VIDEO TO FRAME

In the RTD mode the data {s processed and transmitted
to the ground as {t s generated ({.e., in real time). Note that
in the stored modes the same data is buffered and the relationships
between the Line Sync Frame and the first video sample are fixed.
In the RTD mode, in order to position the video samples accurately,
& known reference {s provided. In both the Line Sync and Sub-Sync
frames a code {s {nserted to 1dentify the bit 1n the previous frame
at which time co;ncidence occurred with the start (end) of active !
video at + 56.41" on the scanner, relative to nadir. | oot

4.1.3.1.5 PHASE RELATIONSHIP OF VIDEO TO FRAME

: ""..'1__. L

In order to re-constitute the video $tgnal with the
proper phase relationship to the Line Sync pulse, the sampling delays
of each fine and smooth sample are given in Figure 24.

4.1.3.1.6 SCANNER DIRECTION

Since RTD data is not stored on a recorder the data is
received in the same sequence of alternating directions as the data
is produced. Note that the RTD formatter on the satelifte arranges
the frame bit pattern such that the frame sync code is received
exactly as in the stored modes.

001
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4.1.3.1.7

samples do not correspond to fixed scan angles. The data sampling

occurs at a fixed sampling frequency of 102.4 kHz. Ground correction

of video data sample placement to eliminate the effects of scanner

motion deviations from nominal s possible using the wow flutter

(See paragraph 4.1.3.6). The wow flutter clock frequency

1s deviated from 1ts nominal 6023.53 Hz as a direct function of scanner
motion deviatfon from_a nominal sine wave of frequency 5.94 Hz and ampl{tude

fnformation.

57.85 degrees.

follows:

where:

4.1.3.2

4.1.3.3

scanner passes through + 56.41

I5-YD-8218
5 NOY 1980

SCAN ANGLE OF YIDEO DATA SAMPLES

The RTD video data is not corrected in the OLS so that data

The scan angle (B) for any video data sample is defined as

p= (-I)D*Dp'cos (W*M+B) - N*X

D=0 for RTD DOS O
1 for RTD DOS 1! 00

Pp = peak scan angle = 57.85° = 1.009673 radfans

N = number of wow-flutter perfods (fncluding fractional
perfods) between 1ine sync and the video data sample
of interest.

M= 0.00619606 radfans

8 = 0.22332 radians for fine data
0.22115 radfans for smooth data

e &

N = signed value of scanner offset from 1inesync or subsync
frame of data stream. (See paragraph 4.1.3.3.3 and
paragraph 4.1.3.5.3).

K = 0.0009855 radfans

RTD LINE FORMAT

The RTD 1ine format 1s shown 1n Figure 25.

LINE SYNC FRAME FORMAT

The Line Sync Frame format is shown in Figure 26. When the |
towards nadir, the OLS stores the bit | 001

number (1-150) of the frame being transmitted. This frame fs {dentified _
as Frame 1 in Figure 25, When the next frame {5 formatted words 2-13 contain: — —
12 Alarm codes as follows:

5la S
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FIGURE 24A: PHASE RELATIONSHIP OF FINE VIDEO TO FRAME

AVE

Start Sample
Bit Time
Rising Edge
Frame N-1 1
11
21
kil
A
51
61
71
81
9l
101
plh §
i1
13
Frame N-1 ul
Frame N .1
FIGURE 24B:
Start Sample
Bit Time
Rising Edge
Frame N-1 3
N-1 53
N-1 103
Frame N 3

Sample Valid

Bit Time

Falling Edge

3
13
23
33
43
53
63

Sample Valid
Bit Time

Falling Edge

8
58
108
8

IS-YD=821

ooE

Sample Received

Bit

Frazme N

Frame N
Frame N + 1

Time

15
23
3l
39
L7
S5
63
71
79
87
95
103
1l
119

127
15

PHASE RELATIONSHIP OF SMOOTH VIDEO TO FRAME
ATE

ocE
Sample Received
Bit Time
Frame N LS
N 85
N 128
Frame N+1 /5§

FIGURE 24 : PHASE RELATIONSHIPS OF VIDED TO FRAME
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x—BIT 1
ARIEERERERININIBERENERENIEEE 'R
o 1] 1| 0] U] L[ T[] T[T | wrd 2
TAG BIT VIDED 1f1]1[/o]Jojofjofo | wrd3
Z F1-F6  S1-S8 Tj1jio{v|1]i]1[1 | wrdd
0 LF TS TTT{ 7[00/ 0l0( 0 wrdS5
. - LS T[YfofY[T1[T[T1(71 | word6
1{1]1]0]0]o]o| 0 | wrd?7
ALARM CODE: word 8
RORDS 2013 i{1jol vl Y YT T
T{1]1]0lo}lo]o] 0 | wrd?
LINE SYNC CODE: rd 10
AHSER2 T{t1rlo]l Yyl 1]71 | w
: 1{1/1]0]0jo|lo|lo {wrdlt
) o 111{o|l 1111111 | wrd?12
HgLaRs t{1{1]olololo]lo | wrd13
SCANNER OFFSET:
QIeSiGhs  *NEGATIVE NMBERS O|O|JFIE|D|C|B]A | word ‘:
=MSBa2 NTED AS 2's G | word 1
_ CCHPUENENT 0| OfI4 (13 |I2i11 | H )
Q6sLSB=2-2 Q6 |Q5 | R | R Q4 |[Q3 |Q2 [Q1 | word 16 001
SCAN DIRECTION=R W8 |W7 |W6 |W5S (W4 [W3 {W2 (W] word 17
o e K2 [K1 {36 195 [J8 (937132 {91 | word 18
W1=MSB=2 81T 150——"
. Unused Bits:
HB-LSB-ZO 21' 22. 29, 30. 37. 38!
45, 46, 53, 54, 61, 62,
TERDATS DATA TYPE: TERDATS DATA: 69, 70, 77, 78, 85, 86,
Kl K2 DATA J1=MSB 93, 94, 101, 102, 109,
0 0 NO DATA . 10, 117, 118, 125, 126
O 1 DMDM ; . 001
1 0  SSP DATA )
1 1  UNUSED J6sLSB

FIGURE 26: RTD LINE SYNC FRAME
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4.1.3.3.1 ALARM CODES
(1) 1311110 (0 = LSB of code)

This alarm code is formatted in the even-numbered
words starting at word 2 and ending at word 12 (refer to Figure 26
for location of alarm codes).

(2) _000001 (1 = LSB of code)

This alam code {s formatted in the odd-numbered
words starting at word 3 and ending at word 13 (refer to Figure 26
for location of alarm codes).

4.1.3.3.2 LINE SYNC CODE

The Line Sync Code (A-H of words 14 and 15 of Figure 26
fs an 8 bit binary number which identifies the bit (1-150) of the
previous frame (1) where the 1tne sync pulse occurred. The code
s recefved MSB first (A = MSB = 2/, H = LSB = 20).

4.1.3.3.3 SCANKER OFFSET WORD

The scanner offset word 1s a 6 bit number encoded in 2's | 001
complement code which identiffes the angle between the center of scan

and the sensor +X axis. The least significant bit of the scanner” !
offset word is .246 mi1liradians. Re®erring to Figure 26 if Q1 is a 001
zero, indicating positive offset, and Q2Q3Q4Q5Q06 is some nonzero value

then the center of scan is in the +X, -Z quadrant. If Q1 is a one,

1nd;cat1ng negative offset, then the center of scan is in the +X, +Z

quadrant.

In the locked encoder simulator mode the scanner 00
offset may change every other scan l1ine and may be non. integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan 1fnes only when permitted by ground command and
must be integer.

The encoder mode is indicated in the OLS equipment status

telemetry. ]
4,1.3.3.4 SCANNER DIRECTION

The last two bits of word 16 identify the direction of
the actual movement of the scanner with respect to the spacecraft Z
axis. Note that the data recefved at the interface.is in the actual
scanner direction. Both bits are identical and are encoded as follows:

ZERO = actual scanner rotation from the +2 axis
towards the -Z axis

ONE = actual scanner rotation from the -Z axis
towards the +Z axis.
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4.1.3.4 BLANK FRAME FORMAT

Blank frames occur during the over scan period of the
scanner when video {s not being formatted between the Line Sync frame
and the Sub-Sync frame. The blank frame format is shown in Figure 27.

4.1.3.5 SUB-SYNC FRAME FORMAT

The Sub-Sync frame format is shown in Figure 28. When .
the scanner passes through +56.410 towards overscan, the OLS stores the | 001
bit number (1-150) of the frame befng transmitted. The next frame is :
formatted as the sub-sync frame containing 12 Alarm codes in words
2-13 as follows:

4.1.3.5.1 ALARM CODES
(1) 000001 (1= LSB of code)

This alarm code {s formatted in the even-numbered
words starting at word 2 and ending at word 12 (refer to Figure 28
for Tocation of alarm codes).

(2) 1171110 (0 = LSB of code)

This alarm code is formatted in the odd-numbered
words starting at word 3 and ending at word 13 (refer to Figure 28
for location of alarm codes).

4.1.3.5.2  SUB-SYNC CODE RS

The Sub-Sync Code (A-H of words 14 and 15 of Figure 28
is an 8 bit binary number which {dentifies the bit (1-150) of the
previous frame (1) where the su;—sync pulsezsccurred. The code is
received MSB first (A = MSB = 2/, H = LSB =2Y),

4.1.3.5.3 SCANNER OFFSET WORD

The scanner offset word 1s a 6 bit number encoded in 2's | 001
complement code which identifies the angle between the center of scan
and the sensor +X axis. The least significant bit of the scanner offset
word 1s .246 mil1iradians. .Referring to Figure 28, if Q1 is a zero, 001
indicating positive offset,~and Q2Q3Q4Q5Q6 is some nonzero value then the | —_—
center of scan s fn the +X, -Z quadrant. If Q1 is a one, fndicating ————
negative offset, then the center of scan is in the +X, +Z quadrant.

In the locked encoder simulator mode the scanner
offset may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change 001
once every 2048 scan lines, only when permitted by ground command and
must be {nteger.

The encoder mode is indicated in the OLS equipment status

telemetry.
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3IT 1
r
ZJ1 (111 Jijoloj1j1jof1rjo}1 word
otojojojolololo word
TAG BIT VIDEO 0 0
Z Fl-F6 Sl=S8 0[oj0]oyo0 0 word
T I s Qjo{olojojolo]o word
11000000 word
Bmscg?fé-o's EXCEPT 0l0J0j0JO0}j0 |0 (0O word
TRANSITION BITSel's ojojofo|ofo|o|o word
lwmm?mn oljojojojolololo word
Wlaep 2 1lojojolofolo]o word
: 1]/1}o}ololoiolo word
. o 00000000 word
L Qi 0jojofo]ololc lo word
TERDATS DATA TYPE: ojololololo|o lo word
TuggMn l1jojojolo o lo fo ward
0 1 MM 1l1i0]o 0o o lolo word
1 0 SSP DATA
1 1 UNUSED W8 | W7 |W6 |WS WL ‘wzwl word
¢ gp_i d
J1=MSB BIT 150
J6eLSB

FIGURE 27 :

RTD BLANX FRAME
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&=—BIT 1
I4IRERERER ol ol 1]l 1iolr]l o1 | word
T 177 1] 0] 0] 0] 0] 0 | word 2
TAG BIT VIDEO TVrfol v 1y yp vl word 3
i F1-F6 s1-s8 1{1] 17/ 0] 0f of] 0] 0 | wrd 4
1 T Ls V] V{ 1] olololafo]|mmds
1 1 o! 1 1 1 1 1 word 7
ALARM CODE: ; rd
WORDS 2-13 1] T} 13 0] 0j0jofo|wrd®
] 1 ol 1 1 1 1 1 word 9
SUB- SYNC CODE:
AeSpa2? 1117 1] of o] o] ol 0 | word 10
. TV ol v v 1] 1] 1 | word 1N
. o 11174 1| of of of of o0 | word 12
G 1 1 ol 1 11 1 1 1 word 13
SCANNER OFFSET:
QLaSIGNs  *NEGATIVE NUMBERS 0JOJFJEJODJC|B|A | ward 14
Q2sMSB=22 REPRESENTED AS 2's word 15
i ojoftajm3iIzfn | H| e
Q6=LSB8=2-2 06 [gs | R | R |Q4 |03 Joz |} word 16
kK2 [k Ju6 {35 Jo4 [a3 a2 [0 | word 18
"WOW/FLUTTER" -
W1=MSB=27 BIT ]50_f
. Unused Bits:
W8=L SB=20 21, 22, 29, 30, 37, 38,
45, 46, 53, 54, 61, 62,
TERDATS DATA TYPE: TERDATS DATA: 69, 70, 77, 78, 85, 86,
Kl K2 DATA J1=MSB 93, 94, 101, 102, 109,
0 0 NO DATA . 110, 117, 118, 125, 126
C 1 DOMDM
1 0  S$SP DATA . 5
1 1 UNUSED ista J6=LSB
FIGURE 28: RTD SUB-SYNC FRAME
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4.1.3.5.4 SCANNER DIRECTION

The last two hits of word 16 identify the direction of
the actual ovement of the scanner with respect to the spacecraft 7
axis, Note that the data received at the interface is in the actual
scanner direction. Both bits are identical and are encoded as folloss:

ZERD = actual scanner rotation from the +7 axis
towards the =2 axis

NE = actual scanner rotation from the =2 axis
tovards the +2 axis -

4.1.3.6 WOW/FLUTTER INFORMATION

Word 17 of the WD frame cgntains an 8 bit so-called
XMW/FIUTTFR® (W/F) code., The W/F cnde supplies the information
roquired to re=time tlna occurrence of data samples to conform with
actual scanner oscillatory motion. The RID W/P Frequency is a nom-
inal rate of 6023.53 ii1z. When a W/F transition occurs in the OLS,
the bit (1=-150) of the RID fram: being transmitted is stored. During
tie nnxt (ranc a hinary nurber corresponding to that bit is trans-
mitted in the W/F slot of that frame. During any frame where no
W/F transition has nccurred, the next frame transmitted shall contain
tie no~transition code of 11110000 (with 1 in the MSB position).

The delay from the time when a W/F transition should ocgur, referenced
to the scanner, to when the OIS formats the transition in the frame
format is 4-5 microseconds,

A

4.1.3.7 TERDATS INFORMATION

Word 1R of the RID fram cnntains an ? bit TRERDATS
(Trrtiary Data Stream) word. Nits K1 and K2 identify the type of
thita contaimesd in J1 - J6 as follows:

59
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R 2 st

0 0 No Data

0 1 mmmtaM(m
1l 0 SSP Data

1 1 Unused

4.1.3.7.1 DIRECT MOCE DATA MESSAGE (DMDM)

ground,
word 18 of the RID Line Sync Prame as follows:

<

Data
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000000
000001
000010
000011
030100
0001yl
000110
JUULlll
031000
001031
00l0l0
001011
001100
001191
001110
001111
010000

010001 .

010010
010011
0191%0
010101
010110
01n11l
011000
011001
011010
11011
011100
011101
911110
0illnl

A]

BGﬁEG:UBESmmqmmnuuwo

g

BS

22
23
24
P
26
27
24
¥
3
3l

‘SQQH’AN.{J'00:-’...%[":‘?‘4#—0:-:0"1“00!.1):-'.)

' -—"_;/l_ll'.‘: [

I5-YD=g21

JIT OOE CHARACTYR
130000 32 .
100001 23 !
100012 34 "
100011 33 3
100100 35 S
170101 37 %
170110 33 &
150111 32 '
191000 40 (
101n01 41 )
101010 42 ”
101611 A3 +
161130 44 ,
101101 45 -
171110 46 .
101111 47 /
110000 43 0
110001 49 1
110010 50 2
110011 51 3
110100 52 4
110101 53 5
110110 54 6
110111 55 7
111000 56 8
111001 57 9
111010 53 :
111011 59 ;
111100 60 4
111101 61 =
111119 62 >
111111 63 ?

:

!

Note: The left most bit in the bit code is the MSB, which is
Jl if KIX2 = Q1.

L

SRS 29

SIX GTEIT AS(II MONE

61
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4.1.3.1.3 PECIAL DATA

A group of special data words comprises a special data
message (see Figure 30). A typical message as received consists of
a sync code followed by the time code followed by the data format
section followed by the data. The data is formatted in contiguous
blocks of sensor data. MNote that the first bit after the format
section (the right most bit of Figure 30) 1S complemented and every
second bit will be complemented unti) the beginning of the next block.
Each block could contain data from a separate special sensor.
Note that the RTD special data will contain the specia) data in the OLS
LS data Vine Format followed by the specia) data in the TS data line
format to the limits of the RTD overscan frames. The SSP data |essage
s reconstructed by storing as received the J1 to J6 bits of each Ssp
fdentified TEROATS word. The message is interrogated in the same
direction as received for the Sync Code, Time Code, Format Section,
and SSP data. The first SSP data bit following the Format Section
is the LSB of the first word of the first sensor identified in the
Format Section. The bits following the SSP data bits of the recon-
structed SSP message are filler bits. The Time Code will change for
each new interrogation cycle and the value will differ by ¥ & 0.008
seconds between adjacent SSP records. The format section wil) refer

to all formatted SSP data (up to 5292 dits per second of which 288 bits
are vsed for overhead).
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FIGURE 30:

SSP MESSAGE FORMAT
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4,1.3.7.4 TIME OXE

Each special data message includes a time code which
references that special data message to the count of the elapsed
time counter tire coincident with the read clock of the firse
sensor interrogated for- data (see Figure 30). The MSB of the time
code is hit TI1.

(1) Muther of bits of time code = 27

(2) _Value of LSB of time code (T27) = 2°1% seconds

4.1.3.7.5 FORPI SECTION

Since there are w to 12 special sensors, each of
which could have a different block l-;-.ngth, a special word in
the special cata message is used to identify the sensor and the
number of 3§ bit words in each block of data,

The format secticn provides the number of 36 bit words
per sansor includac in cthe SSP message. The OLS will interrogate
each SSP for an integral nurber of 36 bit werds. The actual data
bit count of a SSP will not be known from only knowing the format
sectlion, since the sensor's data mzy rot be divisidia by 38, If
a SSP nas orsrerly indicated to the OLS that it 1s "¢ or has
"invalld data", the OLS will insert a unique ccde replacing the
SSP's cata. That special code is a one followed by 35 zercs.

Note that the speclal code will be ccmplemented as S.‘:‘? daza 1s
. complemented. The format sacticn Wwill rot be modified and the
correct nunzer af 36 bit wonds will be included in the 5SP
messase. :
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