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This report was prepared for and by direction of the Dl.roctor, Program A, and couBtitntes 
Volume III of the Final Mission Report. 

The preparation, collection, and reduction of data in this report has been a joint effort 
ofthe Post Flight Ana.Iysls (PFA) Team comprised of the following organizations: 

SPO 

Stellar Terrain 8ubsyatem Contractor 

Processing and Reproduction Contractor 

DMATC 
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SECTION I 

SUMMARY 

POST FLJGHT ANALYSIS 
REPORT NO. 1208-5/74 

This report details the technical evaluation of Stellar Terratn (ST) .system SN 006 launched 
m1 10 April 1974 (mis5ion 1208) and re-covered 9 June 1974. Significant aspects of tile ST tel:lt and 
integration, satellite vehicle performance, post-recovery haJ1dling, and mapping suitability of the 
product are aLBo included. Camera data, mission statistics, and recovery data are summarized in 
Tabks 1-1, 1-2, and 1-3. 

1.2 CAMERA OPERATIONS AND PERFORMANCE 

This ST System, the fourth flo-wn, was fully operational and anomaly free for 60 days on 
orbit, making it the longest and most successful mission flown to date. Post flight analyses con­
ductcri at the processing site, the Contractor's facility, and Defense Mapping Agency Topographic 
Center have shown that mission objectives were met with a high level of success. The terrain 
imagery was comparable to the begt of past missions and a.n adequate distribution of sixth mag­
nitude stars was acquired on the stellar frames. The ancillary data generated by both units was 
acceptable. 

As on mission 1207, :.i. 30-foot length of EK 3414. was "tagged on" to the terrain film supply 
for special engineering tosts. The results of these tests support the decision to use EK 3414 as 
the primary load on 1209. 

Weather conditiona Ioi· the first half of tbe mission were generally good. However, as the 
mission progressed, weather conditions deteriorated resulting in 30 percent or more cloud cover 
on approximately 25 percent of all terrain frames. 

1.3 IMAGE QUALITY 

The majority of the terrain photography was good and appeared consistent throughout the 
flight, The average resolution derived by VEM analysis w:as 60 1/mm. Stellar lmag!i'!ry was good 
Cor both plus and minus Y wtits. On evaluated frames, each camera recorded between 75 and 100 
star images. 

1.4 EXPOSURE 

Density mcasurements made at the processing facility Indicated exposura levels for 1208 
were correct. Essentially, eicposure levels were the same for missions ta06, 1207, and 1208. 
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1.5 THERMAL PROFILE 
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There were no thermal control problems. Paint patterns, the same as those on 1207, pro­
vided excellent tht1rmal distribution 011 lhe MISEA and EDAP assemblies. 

1.6 PRESSURE PROFILE 

Avcrn.ge chute pressure stabilized at 22 micrometers, a decrease of approximately 20 
micrometers from the average level of mission 1207. This decrease was planned in order to 
supply pressure levels that were compatible with corona-free pressures experienced duxing 
ground testing. A maximum of 47 micrometers and a minimum of 10 micrometers were re­
corded during the flight. 

1.7 CALIBRATE MODE OPERATION 

calibration was conducted on revs 965/9615. J'our separate calibration operates were pro­
gra.mmed at 20-degree intervals using 3401 film in the terrain camera. Analysts of the star 
imagery and calibration potential of this operation is in process. 

1.8 SUMMARY OF ANOMALIES 

There were no ST anomalies. 
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Camera Designations 

Focal length, inches 
Filter type 
Resoau 8/N 
LenA S/N 

Supply spool S/N 
Supply film weight, pounds 

Film data 

Type, terrain 
L1mgth, feet 

Type, stellar 
Length, feet 

Mission number 
Satellite Vehicle 
Launch date 
Launch time 

TABLE 1-1 

CAMERA SI'ATlSFICS 

Terrain 

12.0'172 
WR-21 
012 
006 
094 
!>8.03 

3400 
3301 

3401 
1966 

+Y 

9,9784 
None 
020 
012 

MCD 3414 
2.0 30 

3400 
100 

TADLE 1-2 

MISSION STATISTICS 

1208 
SV-8 
10 April 1974 
2020 GMT 

94.52 degrees 

POST F'LrGHT ANALYSIS 

RE!'OR'I' NO. 1208-5/74 

107 
10.99 

-Y 

9.9780 
None 
024 
005 

MCD 3401 
2.0 30 

Orbit inclination 
Initial perigee 
Initial apogee 

85 ,55 nautical miles 
164.'13 nautical miles 

Argument of perigee 
Initial period 

141.36 degrees 
89 ,01 minutes 

Range of photo altitudes (approx) 
Rangti of sun angles 

86-117 nautical miles 
16-86 degree15 

TABLE 1-3 

RECOVERY STATISrICS 

Rccovory date 
Recavery time 
Recovery rev 
Comment 

9 June 1974 
2231 GMT 
973 
Routine air catch 
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SECTION Il 

CAMERA OPERATION AND PERFORMANCE 

2.1 PRELAUNCH OPERATIONS 

P08T FLIGHT ANAL YSL':l 
REPORT NO. 1208-S/74 

This section briefly outlines the test and integration functions following shipment from the 
manufa,cturing facility. 

2.1.1 Test and Integration Summary 

Following customer accepta.t1ce at the mat1nfacturtng facility, thP systP.m wa.s l'lhipptJd to the 
celei;;tial calihration site for starfield calihrat1.on. Calibration operations were conducted from 
3 April 1973 through 11 April 1973. Upon completion of the calibration, the unit was shipped to 
the rntegrating Contractor on 12 April 1973 for integi·ation and test prior to flight. 

starting on 13 April 1973 and continuing through 3 May 1973 activities necessary to pre­
pare the ST for maliug wiU1 U1e structural W:11:>emoly, recovery vehicle, and lhe doppler IJl:!acon 
system, werP. complP.ted. DurinR thiR tlmP., preliminary functional tests were conducted, initial 
film tracking was established, !lnd exposure levels o! ancillary data wl!'re determined. 

The light leak test results showed a leak in the vicinity of the terrain supply g:isket. Light 
leak retest, to verify correction of the gasket leak, was completed successfully on 25 June 1973. 
On 2'1 June 1973 the stellar transport was returned to the manufacturer for investigation of a 
current anomaly in the prei;l:j mot.or. The terrain U1ennal shulti:!r, shutter cards and Electrical 
Dist!"ibution and Power (EDAP) assembly were replaced with updated, test qua.lified components. 

Approximately 16 weeks were required to complete module level tests prior to mating the 
Mapping Camera Module (MCM) with the satellite basic assembly (SBA). The data from these leata 
serve ns baselines throughout the rcmalndcr of the integration cycle. By 23 .July 11173, all 
anomalies were corrected; functional tests, light leak tests, film tracking, and roller pinning were 
completed successfully. Mating of the MCM with the SEA was accomplished on 30 Jnly 1973. 

Performance and acoustic tests were completed without anomalies and preparatione were 
started for vacuum chamber tests. 

Two vacuum chambers, designated A-1 antl A-2, arc used tor vacuum testing of the ST sys­
tem. The A-1 chamber test provides information critical to determining a corona-free pressure 
range for both the stellar and terrain cameras. The A-2 chamber test supplie.s the data t1ece!­
sary to evaluate Ulm flatness. Module level testing (ST and APSA) can only be accomplished in 
the A--1 chamber. 

Vacuum tests in the A-1 chamber were conducted auccessfully from 11 October to 24 Octo­
ber 1973. On completion of the A-1 test, the vehicle was moved into the A-2 chamber ior further 
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vacuum testing. These tests were completed on 3 November 1973 and the film was retrieved 
for evaluation. 

Evaluation of corona/pressure data. Hhowed a wide pressure rnnge (10 to 50 micI'Qmcters) 
that pnmitted ar.ceptahle corona marking operation of the stellar and terrain units. An orifice 
wns selected for the pressure range that exhibited minimal corona marking. 

Follo'l\'ing completion of the A-2 chamber tests, it was necessary to remove and/or replace 
a number of subassemblies and Maia Instrument System Electronics Assembly (MISEA) carda. 
MISEA cards A-37 and A-46 w~n'!' repla1.:ed due to putenUal problems related to end cap ins~lla­
tion on the l0K-ohm resistors. cards A-31, A-32, and A-33 (terrain platen press) were returned 
to thA manufacturer fnr modification. The terrain platen press was removed to replace the press 
switch and adjust the platen travel/return spring for correct press operation. An occasional 
phase lock drop out of the rotary shutter, while changing commands during operation, requirt'd 
demating of the camera unit from the structural assembly and removing the rotary shutter !or 
iuvei:;tigaliun. An exlensive analysis of the phase lock problem proved tnccmclustve a.nd the 
original rota.ry shutter was reinstalled in the system, (There was no loss of rotary shutter phase 
lock during mission operations.} The stellar transport was removed to correct a sticking press 
condition and the terrain thermal door assembly was replaced due to worn drive gears. 

Since extensive changes and repairs had been carried out following the chamber test, the 
dech,iun w1rn made Lo run a special vacuum lest in lhe A-1 chamber. The chamber teBi and 
additional confidence teat9 were completed on 27 January 197'4. 

On 30 Jantm.ry 1974 the MCM w-as again mated to the SBA and flight loading was completed on 
31 Jannary 1974. 

The vehicle was shipped to the launch base on 12 March 1974. 

While at the base, it was necessary to remove the terrain supply on two occasions to allow 
work on Uie pressure makeup system (PMS). The final confidence nm was conducted and launch 
occurred on 10 April 1974. 

The chronological occurrence of the important test milestones, coverinJ'.( activities at the 
tntEie:raHon facility, iA tndtcated in Table 2-1. 

The complete test history for SN 006 ls detailed in the following reports; 

1. Acceptance Test Report ST Subsystem, CEI System Assembly Number 15200004, SN 006, 
4 May 1973. 

2. AddtJndum I, Acceptance Te6t Report (Flight Readiness Report), CE! System Assembly 
Number 15:.l000G4, SN 006, 30 January 1974. 

3. Addendum II, Acceptance Test Report (Flight Readiness Report), CEI System Assembly 
Number 152000G4, SN 000, 15 May 197-4. 

4. Calibration Test Report Mapping Camera SN 006, 30 May 1973. 

5. Acceptance Test Dala, Mapping Camero SN OOS, 27 ,Tune 1973. 
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TABLE 2-1 

INTEGRATION/TEST SUMMARY 

Activity 

Reworked plus and minus Y shutter cams (FSB 098, 099) 
Reworked A-3, A-5 cards on U transport to correct broken 

terminals 
Received U/D supply and takeup 
started receivinR inspection and test 

Reworked W-11 TA-3 buss bar ass'y. (temp. sen,iors) 
Conducted confidence nm 
Changed "select at test" resistor on D takeup servo amp 
Installed unit in structural assembly 
Tracking: and alignment/roller pinning 

Changed A-52 card to updated configuration (FSB 114) 
Conducted confidence a.nd live run 
Removed U supply and U servo electronics/out of spec 

torque conditions 
Cleaned U reseau 
Replaced EDAP witb updated l.lllit 

Installed U .supply and U servo electronics 
Completed alpha test (light leak.) 
Installed D thermal shutter and cards (FSB 124) 
Changed select nt test resistor on A-31 card 
Reworked A-31 card to repair open trace 

Conducted con!idcmcc run 
Conducted MCM functional tesl 
Special alpha test to verity correction of light leak around D 

supply gasket 
Cleaned reseau 
Installed special temp sensor on D window (FSB 085, 126) 

Retun1ed U trausporl to manwacturer lor µrei:n; motor 
investigation 

Received U transport and conductAd evaluation (FSB 127) 
Conducted confidence run 
Mated MCM to SBA 
Removed U transport to be used temporarily on SV-7 during 

vacuum cbamber test 
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Completed 

12 April 1973 
13 April 1973 
16 April 1973 

23 April 1973 
26 April 19'13 

27 Apnl 1973 
28 April 1973 
30 April 1973 
3 May 1973 
15 May 1973 

15 May 1973 
15 May 1973 
21 May 1973 

24 May 1973 
6 June 1973 

11 June 1973 
12 June 1973 
15 June 1973 
19 June 1973 
20 June 1973 

20 .Tune 1973 
33 June 1973 
25 June 1973 

25 JUI1e 1973 
26 June 1973 

27 June 1973 

:rn July 1973 
23 July 1973 
30 July 1973 
20 August 197:l 
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TABLE 2-1 

INTEGRATTON/TEST SUMMARY (CONT.) 

Activity 

Removed couneclions ml RT-11 lo eliminate 4K short 
Calibrated EDAP (FSR 030A) 
Tm;talled U transport from SV-9 on SV-8 (ten1porary) 

{FSA 115, 139) 
Conducted SV performance test 
Completed acoustic! test 

Seleci:ed rci:listors for U rcseau lllumination 
Conducted modified MCM performance test 
Conducted prechamber confidence test 
Completed vacuum chamber test {A-1) 
Completed vacuum chamber test (A--2) 

Demated MCM/SBA for SRV rework: 
Applied thermal paint on MISRA (FSE 108) 
Jnstatleil A-37, A-46 to replace cards with suspect 10K 

re!:listors 
Demated SRV 
Replaced D platen presa switch (FSD 114) 

Remated SRV 
Checked film alignment and sy5tem operation 
Completed alphtt. test 
Shipped D platen press, A-31, A-32, and A-33 cards to 

manufacturer for mods 
~orted out failsafe switch on U transport 

Removed D supply for use with SV-10 (temporary) 
Reworked harness for D platen press pot telemetry 

(FSD 15D} 

Inat.alled D platen press, A-31, A-32, and A-33 cards 
Rernoved D transport to check operation of platen press 
Reinstalled D transport and performed confidence test 

Removed D transport to check D platen press return spring 
Changed rel!!istors on A-69, A-72 for res&au illumination 

and fiducials 
TempOJ"ll.ry im;lallaliuu uI MISEA frum SN 001 to im·e1:1tigate 

ro~ry shuUer phase loc:k problem 
HR.turned ortg1nal MISRA to system 
Demated system from structural assembly 
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Completed 

10 September 1973 
10 September 1973 
10 September 1973 

12 September 1073 
21 September 1973 

24 September 1973 
4 October 1913 
10 October 1973 
24 October 1973 
3 November 1073 

5 November 1973 
8 November 1973 
12 November 1973 

13 November 1973 
15 November 1978 

3 December 1973 
3 December 1973 
4 December 1973 
-'i December 1973 

5 December 1973 

11 December 1973 
13 December 1973 

17 December 1973 

18 December 1973 

19 December 1973 

2 January 1974 

6 January 1974 
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TABLE 2-1 

INTEGRATION/TEST SUMMARY (CONT.) 

Activity 

Installed new rotary shutter assembly (tempo1·a.ry) 
Mated system to atruetural assembly 
Demated system from structural assembly 
Installed original rntary shutter 
Mated ayi.tem to structural assembly 

Removed D transport and D platen presl:i for D reseau 
c:hianing 

Conducted modified functional test 
Replaced U transport with SN 002 (SV-10) for investigation 

of platen press problem on SN 006 
Mated MCM to SV-B 
Conducted vehicle performance test 

Replaced D thermal shutter to correct drive g,!ar problem 
Reinstalled original U transport 
Calibrated D [>lalen press pot telemetry 
Completed special vaeunm chamber test (A-1} to teat 

system changes 
Repeated special vacuum chamber lest-first lest aborted 

due to PMS maU:wiction 

Inspected D thermal shutter drive gears 
Conducted special light leak check of mm chute 
Mated MCM to SBA 
Conducted modified pe.-rformance test 
Completed flight loading 

Eliminated tripped heater zone 14 
Completed preship test of system and film load 
Shipped to laW1ch base 
Removed D supply for PMS inspection 
RHinstallcd D supply nnd conducted 14 frnmc confidence 

from T and C 

Conducted 2-frame confidence from PADPAC 
Remuvoo D supply fur PMS inspection 
Reinstalled supply and conducted confidence run from T 

and C 
Conducted confidence from PADPAC 
Conducted 2-frame OP (R-1) 
Launched 
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Completed 

7 .January 1974 

8 January 1974 

9 January 1974 
10 ,January 1974 

19 ,January 1974 
19 January 1974 
19 January 1974 
24 January 1974 

26 ,January 1974 

27 January 1974 
27 January 1974 
28 January 1074 
30 January 1974 
31 January 1974 

15 Febrlllry 1974 

12 March 1974 
30 March 1974 
1 April Ul74 

1 April 1974 
2 April 1974 
2 April 1974 

3 April 1974 
7 April 1974 
10 April 1974 
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2.1.2 Preflight R~solution Testing (Ma.nufacturing Fa("tllty Only) 

The collimator arrangement test W1it (CATU) and the resolution teat unit (RTU) are special 
test equipment used in optical testing of the ST system. 

The CATU is used to determine terrain lens resolution, distortion/distortion stability, and 
came1·a knee angle stabiltty. Results of the collimator tests verify .specification para.meters of 
the ST for acceptance prior to dehYery. The CATO is not intended to provide the accuracy or 
precision required for absolute llletric calibration, 

Test resolution data for acceptance of the ST system i.s collected in the resolution test unit. 
An aerial image of a tri-•bar target with simulated ground motion is projected by a parabolic colli­
mnting system through an optical window in the side of the test chamber and folded by three mir­
rors to permit format sampling at the *0.85- and 0-field positions. 

Resolution data from the CATU and RTU for SN 006 are shown in Tabl@ a-2. 

2.l.3 Vacuum Testing 

Results of tests conducted in the vacuum chamber at the integration site, and the thermal 
vacuum chamber located at the ST Contractor's facility are utilized to determine system pressures 
illat can best provide corona-free photography in Hight. Corona data is acquired empirically, 
during ground testing, by evaluating ltlm that has been operated through various pressure Bweeps. 
When tt ta determined that a corona-free pressure range ts compatible for both stellar and ter­
rain film loads, the gas orifice that produced this pressure is selected for flight. Factors sur:h 
as mm outgasslng1 the amount of moisture ln the s~plies, and the length of time on orbit are 
some of the parameters that ndd to the tmcertninty of achieving total success, 

2.1.~ Preflight Calibration 

To accompliRh starfleld calibration at the celestial calibratloo site, the camer11. 1,yt.Lem it1 
installed in a vacuum tank whir.h ts mounted on a Aynchron,mA drive equatorl.al mount. The vac­
uum tank is fitted with three calibrated windows to allow simulfaneous photography by all cameras. 
Throughout the calibration the camera is maintained in a vacuum which approaches the conditions 
of the operational environment. Approximately 50 exposures are made at variou.!! azimuth and 
elevation angles to opttmlze star image distributions for oach calibration. 

2,1,5 Major Configuration Diiferences 

The following is a list of diUerences between SN 006 {SV-8) and SN 004 (SV-'1}. 

1. A telemetry potcntlomcfor and redesigned microswitchcs were installed on the terrain 
platen press. 

2. Redesigned gears and push rods were installed on tilt! stelllu plat1m prei;tJ. 

3. Redesigned microswitches were installed on the terrain thermal door, 
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Acquisition requirements of ST photography are generated by the user, based on priorities 
o:f selected mapping areas, ephemeris data, weather predictions, fixed camera parameters, and 
aelection criteria contained in the orbital software data base. 

The ST ay1:1tem was operated on 111 revs between rev 2 and rev !166. A total of 2,045 frames 
were exposed in the terrain calll€ra and a con·espoudiug nuull,1ff ur fnune pairs were expui;ed 
ln lite stellar unit. Included were 18 framos of EK 3414 in the terrain camera for engf.neer1ng 
purposes and 20 frames in each camera for tn-fHght stellar calib1·ation Film consumption versus 
rev lllld days on orbit is plotted in Figure 2-1. 

The 18 frames of EK 3<!14 were included in the terrain camera load to obtain empirical 
exposure data. These data., combined with additional information from 1207, will be used to 
establish exposure requirements for the terrain came1-a on mission 1209 with 3414 as the primary 
load. 

During the runout sequence, a special tag end of EK 3400 was exposed to judge this rum's 
potential as the primary load in the stellar camera system. All the film wns recovered success­
fully and evaluation of the imagery acquired on the 3400 film is in process. Table 2-3 is a sum­
mary M the cycles/film operated and the film recovered. 

The ST flight configuration in relation to the satellite vehicle is Ahown in Figure 2-2. A 
single terrain footprint from a nominal altitude of 92.5 nautical miles covers 140 nautical miles 
along track and 70 nautical miles across track. The overlap of the t&rrain cameI·a. frames is con­
trolled to provide conti~ous stereo models nlong the flight po.th usinll every uther (triple overlap] 
or every third (quadruple overlap) frame in combination, depending on the stereo separation 
desired (see Figure 2-3, and photographic example of a stereo pair, Figure 2-4). Measurements 
of star image locations on the 1:1tellar frames are used to accurately orient the terrain camcm 
axis in space at the time of each exposure. 

To accompllsh the operations necessary to satisfy mission objectives, the ST response is 
controlled by generating a command load which is telemetered to the command system of the 
satellite vehkle. Through a network of ground control stations, the satellite vehicle is C'apable 
oI receiving updated command loads and transmitting current telemetry data concerning the 
status of the ST system. 

Several all1:m1ale oper11lio111tl mode:i of the ST camera are available to provide commands 
for specific events and to permit continuous operation under eermin failure conditioos. These 
operating modes are Listed in 'l'able 2-4. 

2.3.1 Launch and Orbital Conditions 
"" ···-······--

The launch of 1208 took place on the first countdown attempt. Planned and achieved orbital 
paramet~rs are listed in Table 2-5. 
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1-948 

954 

955 

958 

965 

966 

968 

969 
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CATU AND RTU RE:DLUTION, C/MM 

CATO RTU 
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-X/0,85 0 +X/0,85 -X/0,85 0 ·,X/0,85 
42 57 47 48 59 48 

TABLE 2-ll 

FILM RECOVERY SUMMARY 

Frames :Frames 
Opera.te Operated Recovered Comments 

19'7 

198 

199 

200 

{ 
201 

202 

{ 
203 

204 

205 

205 

2,005 2,100 Includes 95 frame19 operated 
prior to lau11ch 

6 ;. } 10 3414 operates (includes MCD) 

4 

7 7 

} 4 4 

5 5 
3401 calibrate (includes MCD) 

4 4 

10 10 B mode to clear tag; end of terrain mm 

210 210 stellar only-- runout 
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Triple overlap; R/R = 0.9 

(80 < H < 240 nm) 

Quadruple overlap; IVH = LO 

(100 < H < ll40 nm) 
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Terrain camera: Op 061; frames 003 u.nd 004; Colorado 
Rivor, Lake Mead Natirm11I Park, .Arizona; 
cont.act print 
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TABLE 2-4 

MODES OF OPERATION 

eStandby 

• Heaters powered only 

•Ascent mode 

• Film path tensioned 
• stellar and thermal shutt~rs closed (ascent condition) 

• Normal mode 

• Primary photographlc mission 
• 0.0166 > V /h < 0.0565 
• Terrain exposure: 3, 6, 12 milllseconds 
• Overlap: 78%, 70%, 10% 

• Backup mode 

• Backup operating mode in the event of an electrical 
malfunction in the normal mode 

• Terrain exposure: 6.2 milliseconds } 
• FMC correct for nominal V /h 0.046 Fixed rate 
. Frame rate: 8.9 seconds 
• 70 percent or greater overlap 

.callbrate mode 

• CaUbration e,ondition 
• Frame time: 20 seconds 
• Exposure: 2 seconds 
• FMC inhibited 

•Redundant modes 

. Command selection of parallel control circuits for 
terrain capping shutter, thermal shutter, stellar 
platen press, stellar transport 

• Comm.1.nd terrain thermal shutter open/reset 

• Faill:lafe modes 

• Capping o! either stellar shutter (shutter open condition) 
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TABLE 2-5 

PLANNED VERSUS ACTUAL ORBITAL PARAMETERS 

Launch time (GMT) 
Launch time (SVT) 
Inclination, degrees 
Initial perigee. nautical miles 
Tnitial apogee, nautical miles 
Argumeut oI perigee. degrees 
Initial period, minutes 
Beta 11nglc control, degrees 

Planned 

2020-2040 

94.51 
84.94 
162.22 
149.7 
89.0 
+30-(-)8 

TABLE 2-6 

.SUMMARY OF SIGNIFICANT EVENTS 

(SV-B, SN 006) 

Actual 

2020 
73200.7 
94.52 
85,51> 
164. 73 
141.36 
89.01 
Achieved 

For sequence number identlfication, see Appendix 

Activity Event Comments 

Asce11t A mode Na anomalies 
Photography Sequence 149 Health check with programmed 

ocean photography 
Photography Sequence 148 Bar XC acquisition 
Photography Sequence 148 Bar XC acquisition 
.l'hotugraphy 8equence 148 Bar XC .tcquisition 

Photography Seqqence 148 Bar XC acquisition 
Photography Sequence 149 3414 e11gineering 
Photography Sequence 149 3414 engineering 
Photugraphy Sequence 149 3414 engineering 
Photography Sequence 380 ST in-flight ealibratton (4 operates) 

Film runout Sequence 141:! Succei::sful stellar film runout event 
RV 5 recovery Successful air recovery of RV 5 
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A summary o! all ST photographic operations is presented in Table 2-12. The sumutary 
includes engineering operates as well as mission phutographic evenl8. Table 2-6 lists a chrono­
logical description o! the eul!,ineering operates and ::ipechd uuuphullJgrnphil: evenl!:l thal occurred 
during the mi1:1i;io11. 

2.2.3 Thermal Profile 

Thermal control for the tnapping camera is achieved by a combination of passive and active 
techniques. Active methods are used where precise temperature levels are required; passive 
methods arc used where rather broad limits suffice. Specilically, the main instrument tempera­
ture is maintained by thermostatically controlled heaters, while the supply cassettes and the take­
ups are controlled by Virtue of their location within the passively controlled MCM and RV. The 
Mtsl::A a.nd EDAP are controlled by proper selection of external thermal finishes located exterior 
to the MCM. 

The main instrument is surrowidcd by a thermosm.tica.lly controlled he,1.ted structure that 
contains the heaters, temperature sensors, and a mylar laminated insulation blanket to reduce 
heat losses. A number of different heater zones are used for reliability and to em1ure w1ifurmily 
of tcmperahlre distribution. 

Tlte main instrument thermal requirement is to maintain the temperature Rt whic:h the 
calibration was performed to within c1:l ~F. The camera temperatures were stable throughout the 
mi.ssion, showing only slight deviations. 

Following on~orbit stabilization, the terrain camera average temperature was steady al 
73.3"F, while 1J1e stellar camera unit stabilized at 'l3.8"F. Average temperatures for the MISEA 
and EDAP units were approximately 2 degrees a.nd 3 degrees, respectively, lower than those 
recorded on 1207. 

Average opcratioaal temperatures for the total mission are shown in Figure:, 2-5 and 2-6. 
Tal1les 2-7 through 2-9 show oncc-a-•day temperatures taken in rev segments approximately 
every 36 degrees. 

2 .2 .4 Pressure Profile 

rt was determined from growid te8t data that the best operating pressure to minirntze 
eoron11 marking during flight was between 10 and 30 micrometers. Average operational pressure 
following stabilization was 22 micrometers. A high pressure of 47 micrometers for a single 
frame of an operate was recorded on rev 7, while the lowest pressure recorded 'WB.B 10 micro­
melel's on rev 965. Al> mission l.i.!e progressed, the difference between the loweet pressure, 
whirih typica.Ily occurs on the first frame of au opem.te, aod the highest pressure, decreased. 
Table 2-10 indicates typical pressures recorded for this flight. 
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74.,0 
Low 

FIGURE 2-6 
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TYPICAL '.l.'EMPERA'l'URE DIS'l'RLBU'l'ION ON ORBIT 

RV 

Temp, 'F 

Avg 

Low 49 

Pred 
Avg 

Temp, 

55 

Pred 
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Hi 

TSO'PPLY 
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71 
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Main 
Rev ln!lt. 
l:!eg. Avg. 

132.3 73.4 
132.4 73,-4: 
132,5 73.3 
132.6 73.3 
1:lJL7 73.3 

132.8 73.3 
132.9 73.4 
133.0 73.4 
133.l 73.4 
133.2 73.4 

Avg, 73.4 

Main 
Rev rust. 
Seg. Avg. 

456.3 73.3 
456.4 73.3 
456.5 73.3 
456.6 73.3 
456.7 73.3 

458,8 73.3 
456.9 73.3 
457.0 73,3 
<l5 7 .l 73.3 
457.2 73,3 

Avg. 73.3 

Approved for Release: 2025/06/18 C05137303 

TOP SECRET RUFF NOFORN 
POST FLIGHT ANALYSIS 
RF.PORT NO. 1208-5/74 

TABLE 2-7 

SV-8 ORBIT TEMPERATURES ("F) REV 132-POGO 

+Y -Y EDAP MISEA D D 
Avg. Avg. Avg. Avg. Supply Wind. T/U Lat. 

73.8 73.8 57 23 18 71 53 13.9N 
73.8 73.8 66 24 4B 71 53 43,5N 
73,8 73,7 67 26.5 48 71 53 12.5N 
73.8 73.8 68 29 48 71 53 18.4S 
73.8 73.8 70 30 48 71 53 59 ,03 

73.8 73.7 60 30 48 71 53 85.4S 
73.8 73.8 55 29.5 48 71 53 50.8S 
73.8 73.7 55 27 48 71 53 11.1S 
73,8 73.8 52 . 25 48 71 53 18.9N 

73.8 73.8 48 23 48 '11 53 59.lN 

73.8 73.8 60 27 48 71 53 

TABLE 2-8 

SV-8 ORBIT TEMPERATURF.S (°F) REV 457-POGO 

+Y 
Avg. 

73,8 
73.8 
73.S 
73.8 
73.8 

73.8 
73.8 
73,8 
'73.8 
73.8 

73.8 

-Y EDAP MISEA D 
Avg. Avg. Avg. &.lpi;ily 

73.7 62 24 48 
73.B 63 24 48 
73.'1 65 27 48 
J3.7 67 30 48 
73.7 66 31 48 

73.7 56 31 48 
73.7 53 30 48 
73.7 53 27 48 
'13.'i 51 26 48 
73.7 52 24 48 

73.7 58.8 27.4 48 

TOP$ECRETRUFFNOFORN 

2-18 

D 
Wind. 

70 
70 
71 
71 
71 

71 
71 
70 
'(0 
70 

70,5 

T/U Lat. 

51 47.8N 
51 45.0N 
51 10.4N 
51 26.7S 
51 6:l.9S 

51 7'7.9S 
61 42.9S 
51 8.2S 
51 27.lN 
51 63.SN 

51 

ICL-TCS-2013-74 
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TA L ! N 1-K !Y H,OL E 
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Main 
Rev TMt. 
Beg. Avg. 

909.5 73.4 
909.6 73.4 
909,7 73.4 
909.8 73.4 
909.9 73.4 
910.0 73.4 
91O.l 73.4 
910,2 73,4 

Avg. 73.4 

Approved for Release: 2025/06/18 C05137303 
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TABLE 2-9 

POST FLIGHT ANALYSIS 
REPORT ~O. 1208-5/74 

SV-8 ORBIT TEMPERATURES (°F} REV 910-POGO 

+Y -Y EnAP MTSEA D D 
Avg. Avg. Avg. Avg. Supply Wind. T/U Lat. 

73.9 73.8 70 37 52 71 
74.0 73.8 71 38 52 71 
73,9 73.8 67 39 52 71 
73.9 '13,8 58 41 52 71 
74.0 73.8 5,1 38 52 71 
74.0 '13.8 54 36 52 71 
74.0 73.8 52 34 52 70 
74,0 73,9 52 32 52 70 

74.0 73.8 60 37 5,a 71 

TABLE 2-10 

PRESSURE SUMMARY/1208 
(Micrometers) 

Rev Max Min Avg 

7 47 22 35 
240 25 24 24 
480 23 19 23 
'718 23 19 22 
958 23 19 22 
985 22 10 21 

Stellar corona-free window-<30 micrometers 
Te1·J-ain coroua-J'ree wittdow-<'10 micrometers 

TOP SECRET·RUFF NOFORN 
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50 10.7N 
50 26.3S 
50 62.48 
50 80.4S 
50 45,BS 
50 10,OS 
50 26.2N 
50 62J:!N 

50 
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2.2.5 Image Quality 

Approved for Release: 2025/06/18 C05137303 

TOfl SECRET-RUFF NOFORN 
POOT FLIGHT ANALYSIS 
REPORT NO. 1208-5./74 

Usini;. copies supplied by th£! procpc;~ine- fa<'.ility, an extensive evaluation of all mission 
1208 photography haii bP:en a cr.c.mp Ii shed at DMA TC and at the ST contractor's facility. This 
evaluation incLud1;d, but was not limited to, the following: 

1. Sub,ieclive image evaluation 
2. Visual edge matching (terrain only) 
3. Relative density measureml:!nts 
4. Terrain overlap cbecl<s 
5. Fi<lucia IA and reseau grids 
6. Effects or corona 
'I, Flatness measurements 
8. In-flight stellar calibration. 

The imagery acquired on 1208 was comparable to preflight test in quality, Composites of 
l0x imagery from missions 120G/1206 am.I 1207/1208 al'I.! shown lu f'igures 2-'l and 2-8, l'l:!Spec­

tively. There wore no unusual variations in image quality a cross the format, or in photography 
ncquired at the start nnd at th1; end of the mission. Figure 2:-Q is n contact print of typico.l 3400 
film imagery. 

A subjective evaluation of the 3414 engineering test. conducted at tbe processing site by the 
PFA team and at the contractor's facility. showed the test to be highly successful. The imagery 
on 3414 was judged lo be significantly belter than imagery on 3400. A level of performance of 
approximately 90 to 100 1/mrn ,,,u, achieved: however, it is imporlant lo note l.h11t the i:mrnpling wa.F: 
small (18 frames) with limited cultural areas. A direct comparison of targets covered by 3100 
and 3414 was not possible, nor was it possible to objectively analyze the 3414 performance. 

Data acquired from 3414 engineering tests during missions 1207 and 1208 provide empirical 
support for using 3414 a.s the primary load on 1.209 and subsequent missions. 

Figure 2-10 is a contact print and Figures 2-11 through 2-13 are prints at 20x and 40x 
magnification taken from a segment of frame 004, Op 199, 

The stellar imagery from both units was considered good to excellent wi.th an adequate 
distribution of sixth magnitude starts. Figures 2-14 and 2-15 show examples of variations in 
star imaget:i acquired 011 a stellaJ· Iorrnat. 

Exposure 

The exposure algortthm, essentially the i;nmc ns used oa 1206 and 1207, resulted in correct 
~xposure of the majority of operational photography. Exposure times for the special engineering 
test l'!'ith 3414 film were manually programmed and produced properly exposed 'imagery. Table 
2-11 lists exposure limes ver!;uS sun angles that were usod Car this test. These data will be used 
to adjust the exposure algorithm for 3414 film and a WR-12 filter· which will be used on mission 
1209, 
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COMPOSITE OF MISSIONS 1205~5 ~ 1206--5 

POST FLIGHT A-NALYSJS 
REPORT NO. 120a..:s/7◄ 

Terrain camera: 1205-5-0p 004/1206-5-0p U54, frame 
LUke ~~B, '.Phoenix, Arizona; 10x<en1a;rgenient* 

*Image size is a·funci:le>n ot altitude. 

·ll'IGO"n 3-7 
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TOiP SECRET RUFF NOFORN 

POST FLIGHT ANAL:¥'SJS 
REPORT NO. 12()8 .. 5/74 

0014Posr'tE OF MISSIONS 1207.,.$ AND UOB-5 

Terrain camera: 1207-5-0p 006/1.208-5-Op 037; frame 
Davil!I "MDntban AFB, Tuscon, ArizPna; l.Ox enlargement* 

*Image size ia a funetimt Of altitude. • • 
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"FOP 9E6RET RUJ:F NQfQRN 
POST FLIGH'f ANALYSIS 
RE:'.PORT NO, 1208-5/74 

TYPICAL TER.a.AIN Il\(A.GE~Y - MXSSION 1208 

T~rral:n camera: Op 037; f:ran)e 0013; Tucaon, Atfaona; 
contact print • • • 

"f6P 5ESRET·RHFF N8F8RN 
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F1GURE 2-10 
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TOP SECRET-RUFF NOFORN 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

EXAMPLE OF 3414 TERRACN PHOTOGRAPHY 

Terrain camera: Op 190; frame 004; Midland/Odessa, Te:;,ca.e; 
contact print 
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FIGURE 2-11 
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TOP SECRET RUFF NOfOJitN 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/'14 

EXAMPLE OF 3414 TERRACN PHOTOGRAPHY 

Terrain camera: Op 199; frame 004; Midland, Texa.s; 20x 
enlargem,mt 
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FIGURE 3-12 
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TOP SECRET-RUFF NOFORN 
POST FLIGHT ANALYSIS 
REPORT NO. 1308-5/74 

EXAMPLE OF 3414 1'!:RltAlN PHOTOORAPHY 

Terrain camera: Op 19G; frame 004; Midland Air Terminal, 
Texas; 20x enlargt1mcnt 

TOP SEGRET Rl.lFF NOFOAN 
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FIGURE 3-13 
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TOP SECRET-RUFF NOFORN 

POST FLIGHT ANAL YSLS 
REPORT NO. 1208-5/74. 

EXAMPLE OF 3414 TERRAIN PHOTOGRAPHY 

Terrain camera: Op 199; frame 004; Midland AiL· Terminal, 
Tex:is; 40>< enlargement 

TOP SECRET-RUFF N0F0RN ICL-TCS-2013-74 
HANOL.E VIA 

TALEMT-IKEYHOLE 
CONTROL $.VSTe:M •ONL V' 

______________ Approvl:!~ f9r ~.1:!le.~e: 20~5/06/18 C05137-=--30::..=3 __ _ 



C05137303 
Approved for Release: 2025/06/18 C05137303 

TOP SECRET-RUFF NOFORN 

TADLE 2-11 

3414 EXPOSURE VALUES 

start .ind Exposure 
Rev Sun Angle SWl Angle Time, ms 

95-4 75 'It 5.7 
955 69 73 6.5/11.6 
958 46 48 12.6 

linage Analysis Using VEM 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

VEM analysis was conducted using a matrix calibrated Car duplicating Iilm type S0--467. 
'ferr11-in camera film from mi1:1!lions 1207 and 120!! W<l-1:i duplicated ou S0-284. The processing 
facility has shown only minor differences in the characteristics of these two materials that should 
not ir:1validate the VEM analysis. The average VEM resolution read by PFA Team rcembi:ms 
(Contractor and DMATC personnel) was 60 1/mm. 

2.2.6 On-Orbit calibration 

In addition to the prefliBflt calibration dntn. two nddittonnl calibration steps are conducted 
in flight, The two in-flight calibrations, range and stellar, are distinctly different operations. 

Rnnge calibration is conducted while operating the ca mern in the normal mode over a ground 
range containing accurately measured control points. A typical range is the Bar XC located in 
thP Arizona/New Mexico area. 

Stellar calibration was accomplished in four separ11te operations at tlie end of mission 120!!. 
This calibration required the vehicle to be pitched to an attitude that pointed all three c~imera 
lenses at the stars. The camera system was then operated in the calibrate (C) mode to record 
star imagery on the terrain and stellar formats simultaneously. Evaluation is currently in process 
to determine the calibration potential of the star imagery. 

2.2.7 Anomalies-Telemetry 

TherA were no telemetry anomalies. 

2.2.8 Anomalies-System 

There were no system anomalies. 

TOP SECRET RUFF NOFORN 
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ll'IGURE 2-14 
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'f6P SECRET-RUFF NOFORN 

EXAMPLE OF STELI.AR PHOTOGRAPHY 

POOT FLIGHT ANALYSIS 
REPORT :'.'JO. 1208-5/74 

Stcllnr camera.: 20x enlargements of stellar images 
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TOP SECRET RUFF NOFORN 

EXAMPLE OF STELLAR PHOTOGRAPHY 

stellar camera: 40x enlargements 

TOP SEORET•RUFF NOFORN 
FIGURE 2-15 
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TOP Sl!CftET-RUPF NOFORN 

2.2.9 System Functional Measurements 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

To assess the system functional performance, the mission material was subjected to various 
mechanical/optical measurements specified for: 

Film tracking 
Frame metering distance 
Frame format size 
Overlap 
Data block 
Image study. 

All measured items are within specified tolerances. 

2.3 SOLO OPERATIONS 

Following recovery of the RV, engineering and diagnostic operations are programmed for 
the ST system. These operates are designed to provide analytical data for anomalies occurring 
during the mission, exercise all commands not used during the mission, and to provide support 
data for maneuvers and operations considered for future flights. 

The solo operations scheduled for mission 1208 were programmed to verify the contingency 
capabilities and exercise the 10 percent and 78 percent overlap options. A summary of all solo 
activities is presented in Table 2-13. 

2 .3 .1 Significant Solo Activities 

On three occasions the terrain thermal door failed to respond to an emergency open com­
mand during solo operations. The first two commands were given with a standard emergency 
sequence while the third command was pulsed twenty times. Thermal door functions in the nor­
mal mode continued to execute properly. This failure is similar to the emergency command 
failure during solo operations of mission 1207 and both are under investigation. The remainder 
of the solo activities programmed for this operation were completed successfully. 

TOP SEGRET RUFF NOFORN 
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Revs 
Successful 
Operate 

2 Op 1 

6 Op 2 
7 Op 3 

to Op 4 

t!l Op 5 

20 Op 6 
21 Op 7 
22 Op B 

36 Op 9 

38 Op 10 
Op 11 

42 Op 12 
43 Op 13 

48 Op 14 

52 Op 15 
53 Op 16 

54 Op 17 
55 Op 18 

58 Op 19 
59 Op 20 

Op 21 

69 Op 22 

Approved for Release: 2025/06/18 C05137303 

TOfl SECRET-RUFF NOFORN 

TABLE 2-12 

MISSION SUMMARY 

Revs Able 
But No 

Operates 

t 

3-5 

8-9 

11-18 

23-35 

37 

39-41 

44-47 

49-51 

56-57 

60-68 

70 

Revs/w Revs Total 
Anom. Inhibit Revs 

1 

3 

2 

8 

13 

t 

3 

4 

3 

2 

9 

1 

TOP SECRET RUFF NOFORN 
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POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Comments 

2 fr op-Health check 

19 fr 
16 fr 

18 fr 

6 fr 

17 fr 
10 fr 
8 fr 

15 fr 

7 fr 
6 fr 

30 fr 
14 fr 

9 fr-Bar XC 

10 fr 
16 fr 

20 fr 
16 fr 

25 fr 
15 fr 
13 fr 

20 fr 

ICL-TCS-2013-74 
HA.NOLE VIA 

TALENT-KEYHOLE 
CONTROi.. SYSTEM ONI.. V 
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Revs 
Successful 

71 23 
24 

73 25 

76 26 

85 Op 27 

87 Op 28 

89 Op 29 

105 30 
106 Op 31 

108 32 
Op 33 

117 Op 34 

120 Op 35 

128 Op 36 
129 Op 37 

133 Op 38 

136 Op 39 

149 Op 40 

166 41 

168 Op 42 

Approved for Release: 2025/06/18 C05137303 

TABLE 2-12 

MISSION SUMMARY 

Revs Able 
But No Revs Total 

Anom. Inhibit Revs 

72 1 

74-75 2 

77-84 8 

86 1 

88 1 

90-104 15 

107 1 

109-116 8 

118-119 2 

121-127 7 

130-132 3 

134-135 2 

137-148 12 

150-165 16 

167 1 

2-33 
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POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Comments 

14fr 
15 fr 

15 fr 

7 fr 

12 fr 

10 fr 

13 fr 

7 Ir 
14 fr 

6 Ir 
6 Ir 

17 fr 

12 fr 

6 Ir 
9 fr 

4 fr 

15 fr 

8 fr 

15 fr 

17fr 
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Revs 
Successful 
Operate 

169 43 
170 44 

181 45 
182 Op 46 

187 47 

200 48 

218 49 

230 50 

232 Op 51 

240 Op 52 

248 53 
Op 54 

250 Op 55 
Op 56 

263 57 

266 58 

281 Op 59 

282 Op 60 

291 Op 61 

301 Op 62 
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TABLE 2-12 
MISSION SUMMARY 

Revs Able 
But No Revs Total 

Operates Anom. Inhibit Revs 

171-180 10 

183-186 4 

188-199 12 

201-217 17 

219-229 11 

231 1 

233-239 7 

241-247 7 

249 1 

251-262 12 

264-265 2 

267-280 14 

283-290 8 

292-300 9 

302-312 11 
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REPORT NO. 

Comments 

14 fr 
9 fr 

7 fr 
5 fr 

8 fr 

7 fr 

9 fr 

7 fr 

7 fr 

7 fr 

5 fr 
8 fr 

8 fr 
11 fr 

7 fr 

10 fr 

21 fr 

17 fr 

5 fr 

12 fr 
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Revs 
Successful 
Operate 

313 Op 63 

316 Op 64 

331 Op 65 

343 Op 66 

363 Op 67 

388 Op 68 

394 Op 69 
395 Op 70 

412 Op 71 
Op 72 

413 Op 73 

414 Op 74 

429 Op 75 

443 Op 76 

445 Op 77 

460 Op 78 

461 Op 79 
Op 80 

462 Op 81 

477 Op 82 
478 Op 83 

Approved for Release: 2025/06/18 C05137303 
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TABLE 2-12 
MISSION SUMMARY (CONT.) 

Revs Able 
But No Revs/w Revs Total 

Operates Anom. Inhibit Revs 

314-315 2 

317-330 14 

332-342 11 

344-362 19 

364-387 24 

389-393 5 

396-411 16 

415-428 14 

430-442 13 

444 1 

446-459 14 

463-476 14 

479 1 

TOfJ SECRET-RUFF NOFORN 
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POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Comments 

13 fr 

5 fr 

14fr 

12 fr 

9 fr 

9 fr-Bar XC 

7 fr 
9 fr 

5 fr 
24 fr 
10 fr 

10 fr 

11 fr 

9 fr 

11 fr 

15 fr 

12 fr 
9 fr 
9 fr 

8 fr 
12 fr 
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Revs 
Successful 
Operate 

480 Op 84 

487 85 

491 Op 86 

493 Op 87 
494 88 

496 89 

510 90 
511 91 

Op 92 
512 Op 93 

524 Op 94 
95 

525 96 

527 Op 97 

541 Op 98 
542 Op 99 

Op 100 
543 Op 101 

544 Op 102 

559 Op 103 

561 104 

566 105 

5'll Op 106 
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TABLE 2-12 
MISSION SUMMARY 

Revs Able 
But No Revs Total 

Anom. Inhibit Revs 

481-486 6 

488-490 3 

492 1 

495 1 

497-509 13 

513-523 11 

526 1 

528-540 13 

545-558 14 

560 1 

562-565 4 

567-570 4 

572-573 2 
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POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Comments 

5 fr 

8 fr 

16 fr 

15 fr 
10 fr 

11 fr 

18 fr 
6 fr 
6 fr 
5 fr 

8 fr 
9 fr 

10fr 

10 fr 

8 fr 
6 fr 
6 fr 
11 fr 

10 fr 

8 fr 

7 fr 

12 fr-Bar XC 

6 fr 

ICL-TCS-2013-74 
HANDLE VIA 

TALENT-KEYHOLE 
CONTROL. SYSTEM ONL.V 



C05137303 

Revs 
Successful 
Operate 

574 Op 107 
575 Op 108 

Op 109 

577 Op 110 

590 Op 111 

597 Op 112 

607 Op 113 
608 Op 114 

625 Op 115 

637 Op 116 

657 Op 117 

669 Op 118 

670 Op 119 
671 Op 120 

685 Op 121 
686 Op 122 

Op 123 

689 Op 124 

692 Op 125 

701 Op 126 

714 Op 127 
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TABLE 2-12 
MISSION SUMMARY (CONT.) 

Revs Able 
But No Revs/w Revs Total 

Operates Anom. Inhibit Revs 

576 1 

578-589 12 

591-596 6 

598-606 9 

609-624 16 

626-636 11 

638-656 19 

658-668 11 

672-684 13 

687-688 2 

690-691 2 

693-700 8 

702-713 12 

715-717 3 
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Comments 

15 fr 
8 fr 
9 fr 

13 fr 

9 fr 

10 fr 

6 fr 
9 fr 

7 fr 

10 f:r 

6 fr 

9 fr 

9 tr 
8 fr 

7 fr 
6 fr 
9 fr 

6 fr 

8 fr 

8 fr 

5 fr 
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Revs 
Successful 

Operate 

718 Op 128 

734 Op 129 

736 Op 180 
Op 181 

737 Op 132 

739 Op 133 

748 Op 134 

750 Op 135 

752 Op 136 
753 Op 137 
754 Op 138 

767 Op 139 
768 Op 140 

Op 141 

770 Op 142 

779 Op 143 

784 Op 144 

786 Op 145 

795 Op 146 

799 Op 147 
800 Op 148 
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TABLE 2-12 
MISSION SUMMARY (CONT.) 

Revs Able 
But No Revs/w Revs Total 

Operates Anom. Inhibit Revs 

719-733 15 

735 1 

738 1 

740-747 8 

749 1 

751 1 

755-766 12 

769 1 

771-778 8 

780-783 4 

785 1 

787-794 B 

796-798 3 
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Comments 

20 fr 

18 fr 

9 fr 
6 fr 
6 fr 

8 fr 

7 fr 

10 fr 

10 fr 
9 fr 
8 fr 

9 fr 
7 fr 
7 fr 

9 fr 

8 fr 

13 

11 fr 

8 fr 

15 fr 
16 fr 
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Revs 
Successful 
Operate 

801 Op 149 

814 Op 150 
815 Op 151 
816 Op 152 

Op 153 

818 Op 154 
Op 155 

819 Op 156 
Op 157 

829 Op 158 

831 Op 159 
Op 160 

832 Op 161 
833 Op 162 

835 Op 163 
Op 164 
Op 165 

841 Op 166 

846 Op 167 
847 Op 168 

849 Op 169 

851 Op 170 
Op 171 
Op 172 
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TABLE 2-12 
MISSION SUMMARY (CONT.) 

Revs Able 
But No Revs/w Revs Total 

Operates Anom. Inhibit Revs 

802-813 12 

817 1 

820-828 9 

830 1 

834 1 

836-840 5 

842-845 4 

848 1 

850 1 

852-862 11 
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Comments 

19 fr 

9 fr 
13 fr 
8 fr 
10 fr 

12 fr 
6 fr 

7 fr 
10 fr 

8 fr 

17 fr 
4 fr 
4 fr 
6 fr 

7 fr 
5 fr 
11 fr 

7 fr 

4 fr 
9 fr 

10 fr 

5 fr 
7 fr 
10 fr 
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Revs 
Successful 
Operate 

863 Op 173 

867 Op 174 
Op 175 

868 Op 176 
Op 177 

870 Op 178 

881 Op 179 

884 Op 180 
Op 181 

897 Op 182 

899 Op 183 
Op 184 
Op 185 

900 Op 186 
Op 187 
Op 188 

903 Op 189 

916 Op 190 
Op 191 

928 Op 192 
929 Op 193 

932 Op 194 

944 Op 195 
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MISSION SUMMARY (CONT.) 

Revs Able 
But No Revs/w Revs Total 

Operates Anom. Inhibit Revs 

864-866 3 

869 1 

871-880 10 

882-883 2 

885-896 2 

898 1 

901-902 2 

904-915 12 

917-927 11 

930-931 2 

933-943 11 

945 1 
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Comments 

4 fr 

8 fr 
5 fr 
13 fr 
10 fr 

15 fr 

23 fr 

5 fr 
10 fr 

6 fr 

13 fr 
10 fr 
19 fr 
11 fr 
18 fr 
10 fr 

10 fr 

5 fr 
3 fr 

5 fr 
6 fr 

12 fr 

5 fr 
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Revs Revs Able 
Successful But No 
Operate Operates 

946 Op 196 
947 

948 Op 197 
949 
950-953 

954 Op 198 
955 Op 199 

956-957 
958 Op 200 

959-964 

965 Op 201 
Op 202 

966 Op 203 
Op 204 
Op 205 

967 
968 Op 206 
969 Op 207 
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TABLE 2-12 
MISSION SUMMARY (CONT.) 

Revs/w Revs Total 
Anom. Inhibit Revs 

1 

1 
4 

2 

6 

1 

IHr 

20 fr 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Comments 

6 fr 3414 film 
10 fr 3414 film 

4 fr 3414 film 

7 fr I 4 fr 
5 fr Calibrate mode 
4 fr 
12 fr Clear terrain film end 

10 fr 
Run out 

215 fr 
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Rev 

1327 
1344 
1345 
1345 
1345 
1361 

1458 

1477 
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Mode 

Normal 
Backup 
Backup 
Normal 
Normal 
Normal 
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SOLO OPERATIONS SUMMARY 

Cycles 

4 
5 
5 
4 
4 
4& 18 

Comments 

Opera.tion with redundant electronics 
Operations with converter 2 off 
Operations with converter 1 off 
Operation with converter 2 off 
Operation with converter 1 off 
Operations with terrain thermal 

shutter emergency open at the 
start and reset at the end 

Terrain thermal shutter emergency 
open 

Terrain thermal shutter emergency 
open-pulsing technique 
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3.1 INTRODUCTION 
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PROCESSING AND REPRODUCTION 
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This section, prepared by the Processing Facility, discusses defilming, processing, titling 
and reproduction of the mission 1208 Stellar and Terrain Camera original films. 

3.2 RECEIVING AND DEFILMING 

The RV arrived at the pi;ocessing site in good condition at 1120 hours EDT, 10 June 1974. 
The antibackup solenoids on both the terrain and stellar takeups functioned properly. No static 
discharges were noted at any time and there were no problems during despooling. The total 
weight of the terrain and stellar payloads was 69 pounds. 

3 .3 PROCESSING AND OPTICAL TITLING 

3 .3 .1 ProceMing 

All operational camera records were processed on 10 and 11 June 1974, The 3400 terrain 
record was cut at the head of the processor on frame 4, Op 65 because of the inability of the 
titling equipment to maintain synchronization. After the problem was resolved, processing pro­
ceeded without incident, High base plus fog densities occurred on the Type 3401 stellar flight 
material (see Section 3.3.3). The 100 feet of Type 3400 film on the stellar roll was cut into four 
25-foot sections for experiments in "forced" processing. 

Processing data are presented in Tables 3-1 and 3-2 with corresponding sensitometric 
curves in Figures 3-1 through 3-7, 

3 .3 .2 Optical Titling of Operational Film 

71.8 percent of the terrain 3400 film was optically titled. The majority of the frames not 
optically titled were contained in the first 1,200 feet of imagery (Ops 1-64). The titling problem 
was caused by an electrical malfunction in the connection to the amplifier which interfaces with 
the frame mark detector in the optical titling hardware. 

The stellar 3401 was not optically titled because of the inability to read frame marks at the 
point of detection (film"' 1/4 processed). It appears that the delta density between the base plus 
tog and frame mark density was insufficient for detection by the optical titling equipment. The 
processing facility has taken the action to investigate the optical titling of 3401 film with high base 
plus fog densities. 
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TABLE 3-1 

PROCESSOR AND DEVELOPER DATA 

Film 
Camera Segment Processor Developer 

Stellar 3401 Yardleigh 6 17DN 

3400 (part 1) Held unprocessed 
3400 (part 2) Dundee 27DN 
3400 (part 3) Dundee 27DN 
3400 (part 4) Dundee 17DN 

Terrain 3400 Yardleigh 6 20DN 
3414 Viscous Fultron 19DN 
3401 Versamat MX-689 

TABLE 3-2 

FRAME AND FOOTAGE DATA 

stellar Camera Terrain Camera 

Operational frames 

Other frames 
3400 
3401 
3414 

2,005 (pairs} 

85 (est.) 
135 (est.) 

2,006 

19 
18 

MCD 3 (est.} 

Footage 

Pre/post flight 

Operational 
3400 
3401 
3414 

N/A 

100 
1,980 

N/A* 

3,315 
30 
30 

* Hand-made pre launch splices were removed and not 
processed. 
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PROCESSING CURVE, STELLAR 3401 FILM 

FIGURE 3-1 

PROCESSING CURVE, TERRAIN, 3400 FILM 
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3 .3 .3 stellar Base Plus Fog 
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High and variable base plus fog levels were noted on the stellar film. Figure 3-8 shows 
the base plus fog densities measured on the 3401 original negative between the frame mark and 
data block of the first and last frame of each op. However, as these measurements were being 
made, several instances of still higher fog levels were noted within ops. These are represented 
in Table 3-3. 

3.4 SENSITOMETRY 

TABLE 3-3 

STELLAR BASE PLUS FOG 

Op 

48 
48 
49 
50 
52 
57 
58 
62 

Frame 

003 
005 
005 
005 
005 
005 
011 
006 

B&F 

1.03 
0.87 
1.13 
0.80 
0.84 
0.68 
0.69 
0.70 

Sensitometric exposures are used to establish and maintain process control. In the case 
of the original camera films, flight roll film samples are evaluated prior to mission arrival so 
that process conditions can be adjusted, if necessary, to obtain the optimum sensitometry for the 
particular batch of flight film involved. The mission records are then processed under these 
adjusted conditions with additional flight roll sensitometrie strips attached. Sensitometric curves 
from these strips are shown in Figures 3-1 through 3-4 and are moat representative of the sensi­
tomctry of the flight films, 

Figures 3-5 through 3-7 show the sensitometry of the process control film used for the 
experimental 3400 on the stellar. Sensitometric data on this flight film is not available. 

3.5 REPRODUCTION 

3.5.1 Breakdown 

After processing, the operational original negatives were "broken down" into lengths not 
exceeding 325 feet on the terrain and 240 feet on the stellar. The ops were left in sequential 
order, with corresponding parts of the two records containing the same ops. 
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All duplicate copies were printed on the Kingston printer. Duplicate positives of the ter­
rain record 3400 and 3401 films were prepared using Kodak Aerial Duplicating Film (Estar base) 
S0-284 and those for the 3414 film were prepared using Kodak High Resolution Aerial Duplicating 
Film (Est.ar base) S0-192. Duplicate positives of the stellar record were prepared using Kodak: 
Aerographic Duplica.ting Film (Estar base) 2420. All duplicate negatives were prepared using 
Kodak Direct Duplicating Aerial Film (Es~r base) 2422. Viscous Dalton processors were 
utilized for all duplicate processing. The system reproduction curves for these applications are 
shown in Figures 3-9 through 3-12. 

3.6 TERRAIN CAMERA EXPOSURE ANALYSIS 

Microdensitometer analysis of vegetation surround urban area imagery indicated correct 
exposure of the 3400 film. Subjective analysis of these scenes concurred with the measurements, 
No exposure change ia recommended for 3400 film on future missions with equivalent optics. 

Limited analysis of the 3414 film indicated correct exposure for frames exposed at solar 
altitudes of over 70 degrees using a one-stop increase from the 3400 recommendation. No urban 
area imagery at lower solar altitudes was available on this mission for analysis. 

3.6.1 Basic Exposure Recommendation 

The 1208 terrain camera exposure algorithm for 3400 film, through a W-21 equivalent fil­
ter, is basically a KSCOPE generated curve biased by the factors explained in the 1206 PFA 
report. The actual recommendation for the system is a three-step function of solar altitude 
approximating this curve (Figure 3-13). In actual operation, the effective exposure time may 
vary from the nominal due to a V/h change. 

The exposure recommendation for the 3414 film was a two-step recommendation of one­
stop exposure increase over 3400. Current system limitations prevented the one-stop increase 
at low solar altitudes for mission 1208. System SN 007 (mission 1209) and subsequent systems 
will have the capability to expose 3414 film at the lower sun angles. The exposure recommenda­
tions for 3400 and 3414 films are shown in tabular form in Table 3-4. 

TABLE 3-4 

TERRAIN CAMERA EXPOSURE RECOMMENDATIONS 

Exposure Time, milliseconds 

Solar Altitude 

0° to 14" 
15" to 46° 
47° to 90° 

* System limited. 

3400 

12 
6 
3 

3414 

12* 
12 

6 
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TERRAIN CAMERA EXPOSURE RECOMMENDATION (3400 FILM) 
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Terrain camera 3400 imagery of nine vegeui.tion surround areas was selected for micro­
densitometer measurement and subsequent analysis. Only three frames of 3414 imagery were 
selected for microdensitometer measurement and analysis. Raster scanning of all imagery 
selected was performed on the GAF-650, with a 23-micrometer aperture. Calibration of the 
microdensitometer was achieved with the macrocharacteristic curve exposed on the 1B sensi­
tometer and processed with the terrain camera record of the mission. Program RISTO was then 
used to analyze the scan data in terms of parameters meaningful with exposure analysis. 

Density Profiles 

Density profiles of each of the scanned urban area scenes were generated highlighting 
important density statistics of each scene. The important density statistics, from measured 
density distribution of each acquisition, are presented as a vertical line whose extremes represent 
the 95 percent and 5 percent cumulative points of the distribution (refer to Figures 3-14 and 3-15). 
The dot represents the mean density of the scene. To the right is the appropriate film process 
curve to relate measured density to relative log exposure. 

Log E Analysis 

The exposure of each terrain camera acquisition was ritted on its log E deviation (total 
delta log E) from the aim criteria of 1.1 mean scene density (formerly considered to be 1.0 den­
sity). The total delta log E can be considered to have been caused by two factors. The first is 
deviation from recommended exposure time called "camera delta log E." The camera delta log E 
is the exposure ti.me deviation from that of the KSCOPE generated exposure algorithm curve. 

The second factor in the total delta log E is the possible error in the exposure algorithm 
itself. Thia error is called "algorithm delta log E" and is the arithmetic difference between total 
delta log E and camera delta log E. Tbe algorithm delta log E was computed for each acquisition, 
a positive value signifying overexposure and a negative value indicating underexposure. The 
algorithm delta log E is the indicator of the correctness of the exposure recommendation. 

3.6.3 Exposure Evaluation 

The exposure of the 3400 film was concluded to be satisfactory as evidenced by the data 
presented in Table 3-5 and by visual inspection of the imagery. The -0.02 total delta log E shows 
that the actual exposure was virtually at the aim density while the 0.02 delta algorithm log E 
indicates the accuracy of the algorithm used to formulate the recommendation. Thus, no exposure 
change is required. 

The limited analysis of 3414 film (Ops 198 and 199) indicated correct exposure at solar 
altitudes of 70 degrees and above. No vegetation surround imagery was available at lower sun 
angles. The only other 3414 op (Op 200) was snow covered and contained no·urban area. Although 
the algorithm delta log E indicates 0.06 log E underexposure, the limited data and relatively large 
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exposure increments of the system makes this insignificant. Despite the absence of data at low 
solar altitudes, extrapolation of available data implies that the addition of a nominal 24-millisecond 
exposure at very low solar altitudes would appear advisable if resolution loss due to smear does 
not become excessive. 

TABLE 3-5 

LOG EXP0&1JRE ERRORS OF VEGETATION 
SURROUND URBAN/INDUSTRIAL SCENES 

Film Type No. of Samples 
Average Total 

Delta Log E 
Average Camera 

Delta Log E 

3400 
3414 

9 
3 

-0.02 
-0.02 

-0.04 
0.04* 

Average Algorithm 
Delta Log E 

0.02 
-0.06* 

* Based on an assumed algorithm of one-stop exposure increase of 3414 over 3400 film. 
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This section details the technical analysis of the mission 1208 material by the DMA Post 
Flight Analysis Team. 

Comparison of the photography with the system specifications indicates that the system 
provided the necessary data and that all critical performance requirements were met. 

Data collection began with the tabulation of fiducial positions obtained during preflight 
calibration. During the orbital phase, mission performance report (MPR) data were accumulated 
and added to the post flight analysis (PFA) data file in preparation for the film analysis at the 
Processing Facility. 

During analysis of the mission photography, numerous instrument measurements and vari­
ous metric evaluations were made. The results of the system specification check are provided in 
the form of discussions, tables of metric results, and illustrations (figures, photographs, and 
graphs). Also presented under the various subheadings are data on specifications, data acquisi­
tion procedures and evaluation results, discussions of anomalies, and conclusions. 

4,2 FILM EVALUATION/ANOMALIES 

Terrain Frame Anomalies 

Due to a broken cable in the operate/frame mark detecting device, approximately 1,200 
feet of the terrain record was not optically titled. The Processing Facility repaired the cable 
connector and proceeded to title the remaining record without further difficulties. 

Minor "cosmetic" blemishes were noted throughout the terrain record. However, these are 
considered of minor consequence in the use of the terrain material. 

Stellar Frame Anomalies 

Although the operate/frame marks were exposed to specifications, the relatively high base 
plus fog combined with a restricted detection device to prevent the optical titling of the stellar 
record. 

Relatively numerous "cosmetic" blemishes were noted on the stellar film. Blemishes 
noted consisted of the following: 

1. Foreign particles in platen press area 
2. Direct or reflected lunar light 
3. Frame edges wrinkled on ON's during duplication 
4. "Cosmetic" marks resulting from processing. 
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4.3 MENSURATION 

4.3.1 Film Deformation 

Specification 
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For the film deformation evaluation, 30 terrain frames and 60 stellar frames (coincident to 
the above terrain frames) are required. The frames are selected by a random number correlation 
to the mission material with seven frames chosen from each quarter and one frame from both the 
first and last usable operates. The deformation rejection criterion for a six-parameter, least­
squares :fit of the terrain reseau measurements to the calibrated reseau system is a 12.9-
micrometer standard deviation. A tolerance of 6.0-micrometer standard deviation is used as a 
rejection criteria for the stellar frames mensuration results. 

Procedure 

The following steps outline the film deformation evaluation. 

1. Frame selection 
2. Mensuration 
3. Slx-parameter transformation 
4. Computer run analysis 
5. Plotting of residual vectors 
6. Data results analysis 
7. Anomaly study (if appropriate) 
8. Data tabulation and reporting. 

AU terrain and stellar frame mensuration was performed on duplicate positives. Each 
frame was read at one sitting by one reader, performing one reading per intersection with no 
frame rotation. 

Evaluation Results 

The mensuration results indicated no significant deformation anomalies on this mission 
material. All terrain mensuration results fell within the specified tolerance of 12.9 micrometers. 
The stellar mensuration data was within the 6.0 micrometers tolerance. A deformation summary 
is presented in Table 4-1 and the deformation statistics for this mission are listed in Table 4-2. 
Typical plots of terrain and stellar deformation values are presented in Figures 4-1 and 4-2, 
respectively. 
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TABLE 4-1 

FILM DEFORMATION STATISTICS (SUMMARY) 
(Average Values, Micrometers)* 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Mission Terrain Port (-y) 

1205-5 8 .3 4, 7 

starboard (+y) 

4.6 
1206-5 7.9 3.4 4.2 
1207-5 7.1 4.0 4.2 
1208-5 7 .1 3 .9 3.8 
(Tolerance) 12.9 6.0 6.0 

* Values represent averages of standard deviations 
for 30 frames for each camera per mission. 

4,3 .2 Fiducial Stability Evaluation 

Spe_cificatlona 

Due to the importance of the fiducial system to data reduction, this evaluation has been 
added as an addition to the original requirement to determine the "yardstick" distances between 
the four terrain frame !iducials. The fiducial "calibration" approach verifies the stability of 
the fiducial system and provides transformed values to satisfy the measurement requirement. 
Specifications for the distance measurements between fiducials are as follows: 

X axis 
Yaxis 

386.600 to 388.100 mm 
232.000 to 233.200 mm 

Fiducials are routinely read on each terrain frame used for the film deformation study. 

Procedure 

The following steps outline the fiducial stability evaluation procedure: 

1. Frame selection 
2. Mensuration (three readings per intersection-fiducial) 
3. Mensuration (180-degree rotation) 
4. Six-parameter transformations 
5. Data analysis 
6. Average transformed values (0- to 180-degree rotation) 
7. Select "best" transformed frame 
8. Three-parameter transformation (remaining frames into "best" frame) 
9. Mean resulting fiducial sets 

10. Correct four fiducials to zero x/zero y center 
11. Three-parameter transformation (in-flight into pre-flight fiducial values) 
12. Comparison analysis 
13. Anomaly study (if appropriate) 
14. Data tabulation and reporting. 
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Rev 

2 
10 
4:1 
42 
4:1 

69 
85 

136 
166 
181 

281 
281 
331 
363 
394 

443 
561 
566 
566 
608 

674 
6811 
718 
736 
'153 

801 
816 
816 
829 
831 

916 
946 
948 
954 
955 

958 
965 
965 
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TABLE 4-2 

FILM DEFORMATION STATISTICS 

Standard Devi1ttions, micrometers 

Op Fr1tme Terrain Port (-y) Starboard (+y) 

1 1 5.544 3.375 3.614 
4 5 7.707 3.755 NR 

12 4 7,023 :use 5.321 
12 'l 6,846 NR 5,962 
12 16 5.977 3,913 3,706 

22 4 NR 4,070 3.933 
27 3 6.359 5.891 4.024 
39 7 4,946 3.061 3.278 
41 3 4,992 5.027 :ue11 
45 3 5,655 5.152 3.180 

59 5 NR 4.878 3.44Q 
59 10 5.404 NR NR 
65 11 NR 3.U9 3.382 
67 l! 12.810 3.418 3.950 
69 4 9.100 2.245 l!.1156 

76 9 10.650 NR 3.434 
104 7 12.73 NR 3.214 
105 3 NR 3.422 4,868 
105 4 NR 4.045 NR 
114 2 8.848 3.7HI NR 

120 8 G.335 3.509 5.651 
124 ' 5,385 3.992 NR 
128 l 6.660 3.801 4.407 
130 B 5,980 3.753 3.11711 
137 5 NR 2.247 2.J87 

149 18 NR 4,075 3.120 
152 2 8.082 4,005 4,744 
152 ll 6,466 5Jl6 3.6152 
158 ll 11.50'1 5.401 3.'135 
159 e 8.002 2,946 2.IIS'I 

190 5 7.211 3.744 4.772 
196 4 5.860 NR 3.539 
197 20 4,657 3.852 3.47'1 
199 5 NR NR 2.8'18 
200 9 6,930 3,145 6.115 

201 3 10.280 5.188 NR 
202 e 6.790 NR NR 
203 3 ll,258 NR MR 
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AU measured values were found well within the tolerance values. A comparison of the 
fiducial spacing for particular frames is displayed in Table 4-3. The same procedures used for 
the preflight fiducial calibration were followed to generate an in-flight set of "calibrated" fiducials. 
The two sets were then compared to verify the stability of the fiducial system. The tabulated 
results are presented in Tables 4-4 and 4-5. 

Conclusions 

It is concluded from the results, that the fiducial system remained stable throughout the 
mission. The total standard deviation value of 0.0016 for the three-parameter fit of the in-flight 
calibrated fiducial set to the preflight calibrated fiducial set is a reasonably good indication of the 
fiducial system's stability. 

Quality of the fiducials on this mission is excellent with the center dot readily visible. As 
with previous missions, fiducials were found difficult to read in areas of high reflectance such as 
sand and snow. The fiducial image blends in with the background imagery and pointing accuracy 
and precision is greatly reduced or totally lost. Corrective action was ta,ken by the camera con­
tractor following mission 1205; however, due to lead time mission 1209 will be the first system 
with the imagery shaded from the area where the fiducial will be exposed. With mission 1208, 
the number of frames affected by fiducials not measurable was felt to be significantly high. This 
prompted an evaluation by the PFA Team to determine the extent of the problem. Table 4-6 
presents the results of the visual evaluation, indicating the frames involved and the number of 
fiducials considered not measurable. This evaluation is the combined results of inspections on 
ON's, DN's, and DP's by two agencies. Two fiducials will allow measured points in the reseau 
system to be oriented to the optical axis of the camera system. Section 4.3 .5.4 provides data 
illustrating the grouping of fiducials to the reseau system which further illustrates the dif!iculty 
involved in photogrammetrically reducing terrain frame data if three o:r four fiducials are not 
measurable. 

-4.3 .3 Macrodensitometry 

Specifications 

The requirements for macrodensitometry are two minimum density and two maximum den­
sity readings for two terrain frames. The frames are to be located near each end of the mission. 
Also, two stellar sets are to be sampled. All densitometry is to be performed on original negative 
material, 

Procedure 

All readings were performed on a Macbeth Model TD 404 macrodensitometer. 

Evaluation Results 

In addition to the required sampling, a number of frames were selected randomly and were 
evaluated for typical maximum and minimum densities in the format area (Table 4-7). 
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TABLE 4-3 

FIDUCIAL DISTANCES 

Op Frm Width 
A B 

001 01 232.824 232.864 

004 05 232.837 232. 892 

059 10 232.853 232.894 

069 04 232.890 232.935 

076 09 232.889 232.956 

104 07 232.899 232.943 

114 02 232.930 232.951 

124 04 232.9U 232.935 

159 08 232.893 232.934 

190 05 232.904 232.952 

Specificatioos: Width 232 .000-233. 200m:m 

L!engtb 386.600-388.lOQm. 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Length 
C D 

387.866 387.820 

387.862 387.888 

387.915 387.911 

387.985 387 .935 

387.992 387.925 

387.981 387.972 

387.975 388.038 

387.947 387. 968 

387.953 387. 984 

387.933 387.993 
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IN-FLIGHT TO PRE-FLIGHT FIDUCIAL TRANSFORMAXION 

5001 

5002 

5003 

5004 

X 

193.3634 

193.9359 

-193.3651 .. 

-193.9342 

y 

-116.6745 

115,7754 

116.6924 

-115.7932 

Total Standard J.Jevi•tion in X z 0.0020 

Total Standard Deviation in Y • 0.0010 

Standard Deviation of Total Fit• 0,0016 

TABLE 4-5 

TERll.AIH FlllUCIAL STABILITY EVALUATION 

Pr•rn~bt lafll11ht 

Flll\NE ID Tot~L STD DEV ~ TOTAi. STO DEV , 00201 
STD DE'/ 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-6/74 

OP 110 
X STD D!V , ,Zl X STO DiV ...,:..QQll!,_ i.,....:c._.;.--+------1 

,00130 

...... _1--a___,~ 

10 .00073 

SOOl IOOI 

I Pr•• 
19J,J626 193.9340 

X [antgh !93.3646 193.917A 

Dtlto h ,0020 .. 0034 

T STD DEV .0020) ST00£V_...llll.lJ!lL_ 

fldu<hl Lo<1t1001 

1S9 

5003 501)4 51)(11 5002 

-193,36,~ -19J,9l3l. 
Y Pre~ 

-116,67.00 ll~ .. 7740 

-193,3671 -193.9350 Y lof11gbt -ll6.u74l 115.7767 

-,OOJ7 -.0019 
11<!11:A Ts 

-.0OOJ .0019 
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Op/Frame no. 

2 
4 
5 
6 
7 
8 
9 

10 
11 
15 
16 
17 
18 
22 
23 
27 
32 
34 
35 
38 
39 
40 
41 
45 
46 
47 
49 
50 
55 
57 
58 
60 
62 
65 
66 
67 
69 
70 
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FRAME SUMMARY OF REFLEC'IANCE IMPAC'I ON FIDUCIALS 

Number of Fiducials Per Frame Considered Not Measurable 

l 2 3 4 

18,19 16,17 3,14,1.5 1,2,4-13 
l,15 16 17,18 

4 1-3,5,6 
15,16 12-14 17 1-11 

1-10 
1,Z,t.,5,7 !: 3 8 

12-15 
1,6,7 2-5 

2,3 4-6 
1-10 

5 1-4,6-16 
20 15-17 12-14 1-11 

1-16 
16 1-15,1720 

1-14 
12 J,10,11 1,2,4-9 
1-6 

5,6,8,9,12,13,16,17 1-4,7,10,11,14,15 
12 1-7,11 
4 1-3 
8-10 1-7 

1-8 
9,11 1-8,10,12-15 

7 5,6 1-4 
1-5 
1-5 
1-9 

5-7 4 1-3 
5,6 1-4,7,8 

1-7 
5,7-10 

10 8,11,13 7, 9,14,15 1-6.17 
2,3 l 

1-14 
ll,12 1-10 

6,7,9 
6 

1-9 
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FRAME SUMMARY OF REFLECTANCE IMPACT ON FIDUCIALS (Continued) 

Number of Fiducials Per Frame Considered Not Measurable 

Op/Frame no. 1 2 3 4 

76 1-4 
80 1 
81 l 
83" 1 
84 2,3,5 
85 5,7,8 3,4.6 1.2 
89 8,lQ,11 2,5-7 1,3 4 
91 2,4,6 3,5 1 
92 l 
94 7 
96 3,6 
98 2,3 l 

101 1,2 
106 1-6 
111 6,8 
112 1-10 
120 1-8 
122 1-6 
127 l 
129 18 
130 9 
131 3,4 
133 1,2 
134 1--7 
136 8 10 
140 6 7 
143 4 2,3,5 1 
144 7,9 1-6,8 
146 5 3 1,2,4 
148 16 1-11 
149 11 1-10 
152 1-8 
153 3 
156 7 
163 7 
164 1-3 
167 2 
168 1,4 
169 1-10 
170 l 
172 1,2 ICL-TCS-2013-74 TOP SECRET•RUFF NOFORN HANDLE VIA 
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FRAME SUMMARY OF REFLECIANCE IMPACI ON Jl'IDUCIALS (Continued) 

Number of Fiducials Per Frame Considered Not Measurable 

Op/FraIJE no. 

174 
186 
181 
192 
196 

l 2 3 

7.8 
2-4.7-9,11 6,10 
3,4 
1 2 
6 7 
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TABLE 4-7 

DENSITY STATISTICS. TERRAIN FR.AMES 

OP FRA.t'IE DEl,SITY DENSITY BASE+ FOG 

2 5 *1.91 1.74 0.22 

15 2.03 1.78 .23 

15 2 2.06 1.80 0.23 

10 2.02 1.64 0.22 

28 1 1.27 0.65 0.20 

9 1.26 0.67 0.20 

41 l 2.01 1.99 0.21 

5 2.00 1.96 0.21 

2 2.02 1.86 0.23 

8 1.91:l 1.58 0.23 

68 3 1.58 o. 76 0.24 

7 1.56 1.27 0.24 

81 l 1.99 0.67 o.2J 

1.95 0.58 0.23 

95 3 1.62 1.25 0.23 

7 1.66 1.06 0,23 

108 2 1.22 0,53 0,24 

8 1.32 0.64 0,24 

121 l 1.52 1.07 0,23 

7 1.52 0.85 0,23 

ICL-TCS-2013-74 
HANDLE VIA 

T AL EMT-KEYHOLE 

4-13 CONTIIIOL SYSTEM ONLY 

Approved for Release: 2025/06/18 C05137303 



C05137303 

OP FRAME 

l,l4 1 

5 

U7 6 

15 

161 1 

4 

:114 2 

8 

1&3 4 

10 

199 1 

2 
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FROMA't OENS!'!'Y STATISTICS• 1'ERRAIN 

POST FLIGHT ANALYSIS 
REPORT NO.1208-5/74 

FRAMES 

MAXIMUM DENSITY HlNIMUM JJJ::NSITY BASE+ FOG 

2.11 1.62. 0.23 

1.13 1.91 0.23 

1.so Ch~7 0.21 

1.47 l.(f1 0.21 

1.68 0.89 0.21 

1.65 1.04 0.21 

1.57 0,49 0.21 

1 •. 42 Q.85 0.21 

1.82 1.56 0.22 

i, 79 l.63 0.22 

l,80 1.71 0.19 

1.86 l. 75 0.19 

~ransmission density units 
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The stellar frames were evaluated aa required including several frames apparently fogged 
by radiation. A pattern similar to that noted on mission 1205 is visable on groups of frames. 
However, density levels were minimal and no frames were rejected due to radiation fogging 
(Table 4-8). 

4.3.4 Microdensitometry 

4.3.4.1 Reseau Intersections 

Specifications 

Typically, four intersections per frame on two frame sets (terrain, port, starboard), se­
lected from the first and last operates of the mission, are scanned on the microdensitometer. 
The reseau intersection illustrated in Figure 4-3 displays dimensions for the intersection found on 
the camera reseau plate. The dimensions determined from microdensitometry are film depen­
dent, consequently no specification is provided. The dimension values are reported for relative 
mission to mission comparisons or as an anomaly diagnostic device. 

Procedures 

Mierodensitometry was pertormed on original negative material. All data measurements 
are made on a GAF microdensitometer with chart recorder. The microdensitometer is calibrated 
for absolute density and against a calibrated line width as a standard operating procedure. Once 
an image trace is recorded on the graph paper, it is further analyzed in the following manner. 

1. Background density is obtained from the graph. 

2·. Depth of curve is determined from the background line. 

3. One-third of the depth value is measured from the background line into the curve throat. 

4. A parallel line (parallel to the background line) is then drawn through the curve at the 
one-third distance. 

5. The distance between the two intersections of the curve and the parallel line is deter­
mined. 

6. From the microdensitometer table entitled "Speed and Chart Speed," a speed factor is 
obtained. 

7. This speed factor multiplied by the intersection distance gives the final image width. 

Evaluation Results 

Sample graphs of microdensitometer profiles across reseau intersection lines (Figures 4-4 
and 4-5), and the resulting statistical values (Table 4-9), are provided for relative comparison to 
previous mission results. Also included for convenience are reseau format diagrams (FigureR 4-6 
and 4-7). 
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TAIILE 4-8 

FORMAT DE~SITY STATISTICS, STELLAR FRAMES 

OP FII.A::lli FOR:•IAT COR.'<bR CENTF:R FORM/IT COR.'<ER 

1 1(-y)P .90" 1,06 1.08 1.01 .82 
l(+y)S .in ,98 .99 .89 .66 

1 2(-y)P ,82 1.06 l,lU 1.03 ,81 
2.(+y)S .82 ,98 1.03 .94 , 74 

11 :l{-y)P ,85 1,03 1.07 1.01 .89 
Z(+y)S .84 ,95 .96 ,88 , 72 

11 6(-y)P ,83 1,00 1.03 ,95 ,80 
6(+y)S ,80 .91 ,94 ,88 ,72 

67t 5(-y)P 1.16 1.31 1.40 1.34 l. 17 
5(+y)S l.10 l.20 1.22 1,13 ,94 

67 9(-y)P ,94 1.10 1.14 1.04 ,88 
9(+y)S .aa l.03 1.05 .97 .82 

82 2(-y)I' .93 1.07 1.15 1.07 .86 
2(+y)S .85 1.01 l.04 .94 .78 

82 8(-y)P .90 1.08 1.13 1.06 ,90 
B(+y)S .86 1.05 1.06 .96 ,82 

104 1(-y)P .94 1.14 1.19 1.12 .94 
l(+y)S .88 1.06 l.08 .98 .79 

104 7(-y)P .93 1.12 1.17 1,06 ,88 
7(+y)S .87 1.06 1.10 1.01 .80 

122 1(-y)P .9J 1.lJ 1.22 1.14 LOO 
l{+y)S .98 1.09 1.13 1,04 ,84 

122 5(-y)P .98 1.18 1.24 1,18 .97 
.5(+y) s .97 1.11 1.14 1.06 .90 

186 3(-y)P .99 1. 20 1.27 1.21 1.02 
3(+y)S .93 1.12 1.16 1.08 .91 

186 11(-y)P 1.02 1.22 1.28 1.19 .96 
ll(+y)S .92 1.11 1. 16 1.09 .88 

204 3(-y)P 1.07 1.24 1. 31 1.25 .96 
3(+y)S .87 1.13 1.17 1.09 .90 

"'Transrnisal on density uni ts 
tRadiation fogging, note ba~e + fog value 
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STELLAR, MICRODENSITOMETRIC PROFILE (RESEAU INTERSECTION LINE), 
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AU intersections evaluated or visually inspected were considered to be usable. The 
results of this evaluation are considered representative of the SN 006 camera system. 

To place the density values of the microdensitometer and the macrodensitometer in proper 
perspective, a graph has been included which illustrates density range comparison of a calibrated 
step tablet made with the microdensitometer and macrodensitometer (Figure 4-8). 

4.S.4.2 Fiducials 

Specifications 

The fiducial measurement requirements are similar to those for reseau intersection 
measurements in that four fid:ucials are to be measn.red per frame for one frame at each end of 
the mission. The dimension values (blueprint) are illustrated in the fiducial diagram (Figure 4-9). 

Procedures 

The data :reduction procedures are the same as for reseau intersection measurements. 
A microdensitometer profile is shown in Figure 4-10. 

Evaluation Results 

The fiducial line widths and densities are listed in Table 4-10. The fiducial images appear 
nicely defined with visible center dots for all tour fiducials (F1gure 4-11 and Table 4:-11). The 
fiducial stability evaluation indicates the readability ot the fiducials for this material. A13 stated 
previously, quality mensuration is difficult when the density of surrounding imagery approaches 
the fiducial density. 

Conclusion 

Results of this evaluation indicate that fiducial densities were within specifications. Figure 
4-12 provides examples where fiduciais were unusable due to snow/cloud imagery approaching 
the density of the fiducial. Figure 4-13 illustrates a mtcrodensitometric profile across the cen­
ter dot of a typical fiducial image. 

4:.3.4.S Data Block 

Speclftca tlona 

The following list presents the measurement requirement and design criteria tolerances for 
the data block evaluation: 

1. Two frame sets are to be scanned. 

a. The terrain data block and the stellar data block. for each set 
b. Sets located near each end of mission material. 
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Peak density of each dot with respect to background fog must be greater than 0.6 of a 
density unit. 

Density between dots with respect to the background fog must be less than 0.25 of a 
density unit. 

Dot diameter of the 0.3 density level must fall between 152.0 and 254.0 micrometers. 

Procedures 

Microdensitometry procedures as discussed in the reseau section were followed. 

Evaluation Results 

The required data blocks were scanned and results of the evaluation are presented in 
Table 4-12. Typical densitometric profiles are shown in Figures 4-14 and 4-15. 

All peak densities were within specifications, One of the measured dot diameters fell 
outside the 152.0 to 254.0 micrometer specification. 

Figures 4-16 through 4-19 are provided for convenient reference. 

4.3.4.4 Operate and Frame Marks 

Specifications 

Determinations of dimensions and densities are required for evaluation of the operate and 
frame marks. 

Procedures 

Microdensitometry procedures as discussed in the reseau section were followed. 

Evaluation Results 

The measurements of the operate and frame marks for both the terrain and stellar record 
were within specifications (Table 4-13, Figure 4-20). 

TOPSECRETRUFFNOFORN 
4-23 

Approved for Release: 2025/06/18 C05137303 

ICL-TCS-2013-74 
HANDLE VIA 

TALEHT-KEYHOLE 
OQNTROL llYSTl!M ONL V 



C05137303 

Op Frame 

l l 

1 l 

1 

l 

185 1 

185 1 

Approved for Release: 2025/06/18 C05137303 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

TAl!LE 4-9 

STELLAR/TERRAIN, RESEAU INTERSECII0N STATISTICS 

Background 
Camera Location Density 

Port Format 1.75 
Center 1.70 

1. 70 
1. 70 

1.60 

l,'ormat 30 
Corner 35 

Port (0101) 1.35 
1. 35 

Starboard Format 1.25 
Corner 1.25 
(0111) 1.20 

1,30 

1,50 
1.50 
1,50 
1.50 

Starboard l:'ormat 1.55 
Center 1.55 

1.55 
1,60 

Port Format 2.10 
Center 2,05 

2.05 
2.00 

1,90 

1.90 

·1.60 
1.60 

Port Format 
Cornei: 
(0101) 
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Peak Width 
Density (micrometers) 

1,32 
1.36 
1.30 
1.30 

1,13 
1,14 
1.20 
1.20 

1.10 
1.00 
1.08 
1,10 

1.02 
0.98 
0.98 
1.00 

1.20 
1.20 
1,16 
1,15 

1.22 
1.20 
1.20 
1,26 

1.12 
I.54 
1.65 
1.64 

1.48 
1,50 

1.47 

1,22 
1.24 

1.30 
1.20 

*17.2 
.1.5.6 
14.1 
12 . .5 

14.l 
17.2 
20.3 
17 .2 

12.5 
15.6 
15.6 
20,3 

15,6 
15,6 
12,5 
17,2 

18.8 
17.2 
18.8 
17.2 

17,2 
17.2 
17,2 
20.3 

21,9 
15,6 
15.6 
18,8 

14.l 
14.1 
15.6 
20.3 

15.6 
18,8 

17.2 
18,8 

ICL-TCS-2013-74 
HA.MDLE VIA. 

TALEMT-KEYHOLE 
CONTROL SYSTl!M ONL. Y 



C05137303 

Op Frame 

185 1 

185 

1 

1 1 

197 16 

Approved for Release: 2025/06/18 C05137303 

POST FLIGHT ANALYSIS 
REPORT NO. 

TABLE 4-9 

RESEAU INTERSECTION STATISTICS 

Jlackground 
Camera Location Density 

Starboard Format 1.15 
Corner 1,50 
(0111) 1,50 

1,50 

1,80 
1.80 
l,SO 
1.80 

Starboard Format 1,90 
Center 1,90 

1,90 
l.90 

Terrain Format 1.66 
Center 1,40 

1.70 
1,80 

1.40 
1.40 
1,34 
1.36 

1.20 
1.20 
1.20 
1,20 

Terrain Format 1.18 
Corner 1.18 
(0101) 1.16 

1.16 

Terrain Format 1.26 
Center 1.20 

1,40 
1,36 
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Peak Width 
Density (micrometers) 

1.18 
1.12 
1.22 
1.20 

1.38 
1.42 
1.40 
1.36 

1.46 
1.46 
1.50 
1.54 

0,86 
0,64 
0.88 
0,92 

0,66 
0.64 
0,62 

,60 

0.52 
0.58 
0,60 
0,52 

0,62 
0,66 
0,64 
0,64 

0,62 
0,58 
0,72 
0,62 

20.3 
18.8 
15.6 
18.8 

15.6 
17.2 
17,2 
17.2 

20.3 
17.2 
18,7 
17 .2 

15.6 
17.2 
17.2 
14,7 

15,6 
17.2 
14.l 
14.1 

15.6 
1:,,6 
15,6 
15.6 

20.3 
20.3 
18.8 
21.9 

15.6 
15,6 
15.6 
15,6 
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STELLAR/TERRAIN, RESEAU INTERSECTION STATISTICS 

llackground Peak Width 
Op Frame Camera Location Density Density (micrometers) 

197 18 Terrain Format 
Corner 
(0101) 

1.46 
1.60 
1.60 
1,50 

1,60 
1,40 
1,30 
1.50 

2,00 
1,90 
2,00 
1.90 

"Microdensitometer is calibrated for absolute density and against 
a calibrated line width as a standard operating procedure, 
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0,72 
0,85 
0,76 
0,76 

0,84 
0,60 
0,60 
o.n 

0,95 
0,90 
1,06 
0,93 

15,6 
15,6 
15.6 
17,2 

17,2 
15 ,6 
15.6 
11,2 

17,2 
15.6 
17,2 
17,2 
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TABLE 4...10 

TERRAIN, FIDUCIAL MARK STATISTICS 

Fiducial Background 
Op Frame (Corner Intersection) Density 

l l 1(0101) 1.50 
1.46 
1.46 

2(2301) l. 80 
1.90 
1.1:IO 
1,90 

3(2347) 1.80 
1.60 
1.70 
1.70 

4(0147) 2.58 
2.56 
2.60 
1.50 

197 18 1(0101) 2.00 
2.00 
2.00 
2.00 

2(2301) 1.70 
1.80 
1.80 

3(2347) 1.70 
l.70 
1.70 
1,70 

4(014 7) 0.90 
0,90 
1.00 
1.70 
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(LINES) 

Peak Width 
Density (micrometers) 

2.36 28.1 
2.48 29.7 
2.46 23.4 

2.64 21.9 
2.74 21.9 
2.56 25.0 
2.62 25.0 

2. 72 31.2 
2.66 25.0 
2.60 23.4 
2. 72 28.1 

2.82 18.8 
2.84 17.2 
2.80 26.6 
2.54 32.0 

2. 77 31.2 
2.65 23.4 
2. 75 23.4 
2,62 23.4 

2.60 25.0 
2.44 21.9 
2.52 28.l 

2.76 28.l 
2.50 31,l 
2.74 25.0 
2.50 28.l 

2.00 26.6 
2.12 31.2 
2.06 29.7 
2.74 31.2 
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TERRAIN, FIDUCIAL MARK STATISTICS (CENTER DOTS) 

', 

Fiducial Backgrotmd 
(Corner Intersection) Density 

1(0101) 1.72 
2(2301) 2.10 
3(2347) 1.90 
4(0147) 2.56 

1(0101) 2.16 
2(2301) 1.94 
3(2347) 1.94 
4(0147) 1.48 
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Peak Diameter 
Density (micrometers) 

2.00 18.8 
2.28 14.l 
2.26 12.5 
2.76 20.3 

2.42 17.2 
2.18 15.6 
2.20 18.8 
1.94 20.3 
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TERRAIN, RE,JECTED FIDUCIAL IMAGERY 

Fiducial No. 1 Fiducial No 2 

Fiducial No 3 Fiducial No. 4 

Terrain camera: Op 169; frame 

Note: Encircled area (added in rei:1ro1::tuct10:n1 
of fiducials. 
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TERRAIN, MICRODENSITOMETRIC PROFILE FIDUCIAL NO. 2 
(ACROSS CENTER DOT), OPERATE 197, FRAME 18 
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TADLE 4-12 

STELLAR/TERRAIN, 'DATA BLOCK STATISTICS 

Background 
Op Frame Camera Row Column Density 

Between Dots 

1 l Terrain 12 1 0.30 
2 0.30 
3 0.30 
4 o. 30 

185 2 Terrain 14 1 0.30 
2 0.30 
3 0.30 
4 0.30 

l 1 Stellar 15 5 0.60 
4 0.60 
3 0.60 
2 0,70 
l 0,70 

185 l Stellar 5 0,60 
4 0.60 
3 0.60 
2 0,60 
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Peak Diameter 
Density (micrometers) 

1.85 187.50 
1.84 190 .60 
1.82 193.80 
1.88 168.80 

1.94 178.00 
1.90 '187.50 
1.96 187.50 
1.98 200.00 

1.60 200.00 
1.50 206.20 
1.30 200.00 
1.40 150.00 
1.10 206,20 

2.24 212.5 
2.36 212.5 
2.20 212.5 
2.00 206,2 
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DENSITOMETRIC PROFILES {STELLAR DATA BLOCK), 
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• • • • • • 
• • • • • 
• • • • 

• • • • • • 
• • • • • 

• • • • 
• • • • 
• • • • 
• • • • • 
• • • • • 

• • • • 
• • • 

• 
• • 

• 
• • • • • 

• 
• • • 

• • 
• • 
• • 
• • • • 

• • 
1111 • • 
• • • • 
• • • • • 

• • 
• 11111 • • 
• • • • • • 
Stellar 

TOP SEGRET•Rl:JFF NOFORN 

Approved for Release: 2025/06/18 C05137303 

• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 

• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • 
• • 
• • • 

• • 
• 

1111 • 
• 

1111 • 

• 
• • 

• 
• 

• 
• ill • 

Terrain 

lCL-TCS-2013-74 
HANDLE VIA 

T ALENT-KEVHOLE 
CONTROL SYSTEM ONLY 



C05137303 

VOLTS 

Approved for Release: 2025/06/18 C05137303 

TOP SEORET RUFF NOFORN 

DATA BLOCK GUIDE 

!ill.!ll 
00 
01 13 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Col 1 

01-33 * 00-CC T & C TIMEWORD , rn 40 Col 2 
11 8 10 

11·2! HST 0-H 01-MIIB 
REF h-vhO-ENvl MAJ. PAR. l-suBPAR.-1 TIIIE --1 IIONTH--I OAY OF MOt,TH-1 

--- VFHICLE TIMEW0R0 COUliHR -------­
VEHICLE Tl"!f!Q~O 

COL 0 
J ;""y 1/2 OPEN 
4 FIDL. TIME 

!L •TEST REF: 00 CONflOENCt 
01 RCVG FUN CT 
IO SYSTEM FUNCT 

Col3,4,5 

Note: Dot= O S • Y 1/2 CLOSED LS8TO LEFT 11 OTHER TESTS 

Blank space 1 

The above guide matches the special reading devices (lOx Lupes with guide) 
necessary to effectively interpret the data blocks, 

FIGURE 4-17 TOP SEORET RUFF NOFORN 

4-39 

Approved for Release: 2025/06/18 C05137303 

ICL-TCS-2013-74 
HANDLE VIA 

TALENT-KEYHOLE 
CONTROL SYSTEM ONLY 



C05137303 

FIGURE 4-18 

Approved for Release: 2025/06/18 C05137303 

c,j a 
I!! 

(!) 
!I) 

oj (!) 
..., i... 

(!) i... t,-- ~c ..., ..... .... 
~ 0 .... 

0 m 
.'>I 

e i... 
c,j 

e 
<0 

8' • .!,ii .... 
I.) m 't:i 
0 - = -.,0 0 oj 

ell 0 (!) 

s ~ 
i... 

"" 

4-40 

I 
Approved for Release: 2025/06/18 C05137303 

POST FLIGHT ANALYSIS 
REPORT NO. 

ICL-TCS-2013-74 
HANDLE VIA 

TALENT •I< EYHOL E 
CONTAOL SVST~M ONL V 



C05137303 

.. 

To takeup 

FIGURE 4-19 

Approved for Release: 2025/06/18 C05137303 

TERRAIN, DATA BLOCK ORIENTATION 

Frame and op marks 

5002 Titled area 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

Fiducial 

Reseau intersections 

Data block location 
to this 

Reseau no. 

5001 

4-41 

spaced at 
pattern 

Approved for Release: 2025/06/18 C05137303 

5004 

ICL-TCS-2013-74 
HANDLE VIA 

TALENT-KEYHOLE 
CONTIIIOL SV!ITEM ONLY 



C05137303 

Op Frame 

l l 

185 2 

l l 

185 l 

Approved for Release: 2025/06/18 C05137303 

TOP SECRET RUFF NOFOAN 
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STELLAR/TERRAIN, OPERATE/FRAME MAID:. STATISTICS 

Camera 

Terrain 

Terrain 

Stellar 

Stellar 

Background 
Density 

0.3 
o.J 

0.3 
0.3 

0.6 
0.5 
o.s 

0.6 
0.6 
o.6 

Peak 
Density 

2.4 
2.4 

2.4 
2.6 

2.8 
3.0 
3.0 

2.5 
2.9 
3.0 
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4.3.5 Measurements 

4.3.5.1 Film Tracking 

Specifications 

The following are blueprint tolerance values of the distance from each frame's usable for­
mat edge to the film base edge. (Blueprints-frame format D, instrument 154532; frame format 
U, instrument 152070.) 

Tolerances: terrain: 5.08 to 6.60 millimeters 
stellars: usable format extends out to film edge. 

Thirty consecutive frames are to be measured from both stellar and terrain cameras. 

Procedures 

All measurements were made using lOx magnifiers with millimeter scales. 

Evaluation Results 

1. Tracking measurements were taken from three areas of the total film load. 

2. Measurements were made on the original negative material at the processing site. 

3. All measurements were within tolerance. 

4. Stellar frames were inspected to ensure usable format to the film base edge. There were 
no indications of any tracking difficulties. 

Conclusions 

From all material inspected, no problems due to tracking have been detected. 

4.3.5.2 Frame Metering Distances 

Specifications 

Frame spacing requirements are in three parts: 

L Terrain frame to frame distance. Tolerance (blueprint): 19.81 to 32.51 millimeters 

2. Stellar frame pair to frame pair distance. Tolerance (blueprint): 3.56 to 8.64 milli­
meters 

3. Stellar frame port (-y) to simultaneously exposed starboard (+y) distance. Tolerance 
(blueprint): 46.99 to 49 .53 millimeters. 

Thirty terrain frames and thirty stellar frame pairs are required for the frame to frame 
measurements. Two stellar pairs are required to satl.sfy the port to starboard measurement 
specifications. 
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All of the measurements were made on a monocomparator during the film deformation 
determination phase of the PFA. 

Evaluation Results 

1. The distances between terrain frames were within the operational specifications. 
2. The distances between stellar frame pairs were within specifications. 
3. Port (-y) to starboard (+y) distances were within specifications. 

Conclusions 

Measurements indicate nominal condition for the metering phase of the camera's operations 
(Table 4-14). 

4.3.5.3 Frame Format Size 

Specifications 

The following values were taken from the format blueprints. 

Terrain frame: 228,600 x 462. 788 millimeters 
stellar frame: 70 x 110 millimeters. 

Two frame sets located at each end of the mission material were designated for the measure­
ments. 

Procedures 

All data were obtained from monocomparator :readings. 

Evaluation Results 

The data are presented in Table 4-15. 

Conclusions 

Measurements indicate no anomalies. 

4.3.5.4 Fiducial Positioning With Respect to Surrounding Reseau Intersections 

Specifications 

Figure 4-21 shows the required tolerances for fiducial positioning with :respect to the 
:reseau system. 
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TABLE 4-14 
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STELLAR/TERRAIN, METERING DISTANCE STATISTICS 

Location 

Terrain/Terrain 

Stellar Pair/Stellar Pair 

Port (-y)/Starboard (+y) 

Actual Range mm 

22.863-30.094 

5.662-7.52 

47.538-47.589 

TABLE 4-15 

Tolerance mm 

19. 81-32. 51 

3.56-8.64 

46.99-49.53 

STELLAR/TERRAIN, USABLE FORMAT DIMENSIONS 

Frame 

Terrain 

Port (-y) 

Starboard (+y) 

Average Size (mm) 

229,001 X 463.152 

69. 710 X 110.242 

69,538 X 110.270 
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All values were derived from the results of the film deformation six-parameter transfor­
mation runs. 

Evaluation Results 

Figures 4-22 through 4-25 illustrate the grouping of fiducials and the position of each 
grouping to the reseau system. (Four surrounding reseau intersections.) 

Conclusions 

All frames evaluated are within the specified tolerance. 

4.3.5.5 Overlap study 

Specifications 

For the overlap evaluation, it was required to compare the actual overlap of 30 pairs of 
terrain frames against the commanded overlap. Mission Performance Report (MPR) and actual 
overlap values should agree to within 2 percent. 

Procedures 

Ftlm measurements were used for the overlap evaluation on randomly selected frames. 

The overlap percentage values are listed on the overlap data sheet (Table 4-16). 

Evaluation Results 

All frames evaluated are within the required overlap values. 

4.3.6 Terrain Image Study 

Specifications 

Resolution specifications for a given system would logically require the detection of values 
comparable to ground testing results. However, because of scale, CORN targets or alternate 
methods are not available that will give satisfactory ground resolution information comparable to 
ground testing results. The visual edge matching (VEM) instrument is used to acquire VEM 
numbers and associated resolution values, The measured film values have not been correlated 
to ground resolution and should not be misconstrued as directly representing ground resolution. 
The main importance and use for these VEM resolution values is a relative mission to mission 
comparison. 

Procedures 

An S0-284 matrix was used in the VEM instrument to evaluate the tum for this mission. 
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TERRAIN, OVERLAP PERCENT COMPARISONS 

Percent 
1st Frame 2nd Frame Overlap 

l 
5 
4 
7 

16 
4 
3 
7 
3 
J 
5 

10 
11 

J 
4 
8 
6 
2 
7 
4 
1 
5 
5 

18 
2 
3 
3 
8 
4 

2 70.5 
6 70.5 
5 70.6 
8 70.7 

17 70.7 
5 70.5 
4 70.7 
8 70.6 
4 70.6 
4 70.7 
6 70.7 

11 70.7 
12 70.4 

4 70.6 
5 70.6 
9 70.5 
7 70.5 
3 70.6 
8 70.7 
5 70.6 
2 70.7 
6 70.6 
6 70.6 

19 70.5 
3 70.6 
4 70.7 
4 70.5 
9 70.5 
5 70.7 
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Table 4-17 displays the results of the VEM analysis performed by DMATC personnel during 
the Breakout phase of the PFA. Figure 4-26 is the format area locater that relates the VEM mea­
surements to the terrain format. 

Lens resolution statistics derived during preflight testing from standard resolution targets 
are shown in Table 4-18. 

Figures 4-27 through 4-34 are provided as examples of this mission's hnage quality. 

4.3.7 Stellar Image Study 

Specifications 

In order to satisfy the design specifications, stellar frames must contain a relatively large 
number of sixth magnitude star images. Sixty stellar frames are visually evaluated against star 
charts for sixth magnitude images, star distribution and quantity of images. 

Procedures 

The randomly selected frames are overlaid with a Duratrace sheet to "pull up" the film 
images. The Duratrace overlay is then matched to an appropriate star chart of the same scale. 
MPR camera axis data provides a star chart "window" in which the overlay is visually positioned 
to the star field. Once located, an approximate count is made of sixth magnitude images. Not all 
images marked on the overlay or measured during data reduction are star images but may be 
images of foreign material caught in the duplication process. 

Evaluation Results 

All 60 frames evaluated indicate a comparable number of sixth magnitude images as found 
on previous missions. 

Calibration Mode Imagery 

The mission 1208 calibration mode essentially is a duplication of the mission 1207 condi­
tions with the exception of a reduced overall density for the terrain frames (reduced artificial 
illumination exposure). The terrain exposures readily indicate 75 to 100 images very similar 
to mission 1207. A full in-flight calibration effort using the first three operates of the C-mode 
material is currently underway. At this writing, all stellar frames are measured and the com­
puter data processing is in progress. Six frames of each camera, two from each operate are to 
be used in the reduction. Terrain frames are located to the stellar field and mensuration is in 
progress. Results of this calibration effort will be published, when available, as a separate 
report. 
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TABLE 4-17 

TERRAIN, VEM STATISTICS 

Op Frm Area VEM No. 

56 11 1 5 
36 1 2 4 
56 8 2 6 
59 18 3 5 

167 J 3 5 
158 2 4 5 

34 7 5 5 
197 7 5 7 

56 8 6 7 
56 8 6 5 
37 8 7 4 
62 5 7 6 
56 11 8 6 
20 6 9 4 

166 4 9 4 
155 6 10 7 
157 3 10 4 

63 10 11 5 
166 4 11 3 
185 11 12 4 
187 12 12 5 

52 6 13 4 
59 18 13 6 
63 4 14 6 

166 4 14 2 
25 9 15 4 
16 16 15 5 
.).) 5 16 5 
25 4 17 5 
36 1 17 4 
42 4 18 5 

166 4 18 2 
37 9 19 6 

*Extrapolated value - beyond scale of VE~ Matrix, 
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42 5 
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33 4 
5b 2 
62 11 
31 1 
47 4 
59 17 
37 6 
63 l.l 
SU 1 
42 3 
61 2 
44 3 
62 4 
42 5 

155 5 
63 9 

155 5 
47 5 
63 7 

186 4 
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TABLE 4-17 (CONTD.) 

TERRAIN, VEM STATISTICS 

Area VEH t,o. 

19 4 
19 3 
20 4 
20 5 
21 6 
22 3 
22 5 
22 4 
23 4 
23 6 
24 5 
25 5 
25 6 
26 5 
26 6 
27 4 
27 5 
28 7 
29 4 
30 5 
31 5 
32 5 

Average of 55 readings 5li c/rrrrn 
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TABLE 4-18 
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"•!'ERRAIN C.AttERA RESOLUTION STATISTICS 

Res,lulion in lines/mm 
Al! Al A4 

54 54 54 
49 48 48 

55 55 54 

51'., 60 54 

A!I 1110 

51 46 50 

59 __ 5_5 __ 

_!HL,. . 

Lu s 

Terrain 
format 

AWAR ~l/m111 

sutcm AYiAR ~ L/1n11 

ITan/radl 
AS 116 117 

50 

46 46 47 

47 50 _5_0 __ 

54 57 ~(, 

54 57 58 

48 49 51 

55 57 5t, 

59 55 56 

lnal 
Average 

40 

4) 

43 

47 

47 

50 

~"----
44 
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TYPICAL TERRAIN II\rlAGERY· -MISSJON 1208 

Terrain camera: Op 068; frame 004; Williams AFB, Phoenix, 
Arizona; 20x enlargcrnent 
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EXAMPLE OF STEREO PAIR TERRAIN IMAGERY 

Terrain camera: Op 068; frames 001 and 002; meteor 
crater; Winslow, Arizona; l0x enlargement 
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TYPICAL TERRAIN TI\IIAGERY-MISSION 1208 

Terrain camera: Op frame 
!Ox enlargement 
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TYPICAL TERRAIN IMAGERY-MISSION 1208 

frame Novoalekseyevka 
Russia; 10x enlargement 
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FIGURE 4-33 
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EXAMPLE OF 3414 TERRAIN PHOTOGRAPHY 

Terrain camera: Op frame Airfield in Eastern 
USSR; 10x enlargement 
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FIGURE 4-34 
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EXAMPLE OF 3414 TERRAIN PHOTOGRAPHY 

Terrain camera: Op frame Airfield in Eastern 
USSR; 20x enlargement 
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Five data block times (vehicle time) are to be compared to the associated telemetry vehicle 
times printed in the MPR. Comparable values must agree to within 1 millisecond. 

For a sequence of exposures having a common ground point, the variation in elapsed time 
between the terrain camera fiducial exposure times (internal clock times) should be less than 
0.10 millisecond. 

The midpoint of the terrain fiducial exposure and the stellar exposures should compare to 
±4 milliseconds (internal clock times). This comparison is to be made on five frame sets. 

Procedures 

All data blocks for the PFA evaluation were read manually using the lOx reading device 
provided by the Camera Contractor. 

Evaluation Results 

a. The terrain and stellar data block vehicle time words, when compared to the appropriate 
MPR vehicle time values, were found to be identical for all of the frames evaluated: 

b. The variation in elapsed time between terrain camera fiducial exposure times is less 
than 0.10 millisecond for frames having a common V/h value. Occasionally the V/h value for 
the first frame following an update during an operate does not agree with the remaining frames; 
in this case the specification is not satisfied. However, this frame would still have a common 
gronnd point with associated tril.ap frames. Table 4-19 illustrates the described condition. 

c. Table 4-20 illustrates the differences between the stellar frames midexposure time 
and the terrain fiducial exposure time. 

Calibration Mode Time Words 

Table 4-21 illustrates the time values derived from the terrain and stellar data blocks for 
the calibration frames. 

It should be noted from the table that the iiducials are exposed prior to the opening of the 
stellar shutters. The exposure time for both cameras is approximately 2 seconds. No data block 
readout is available for the total exposure time of this camera. 

4.4 MISSION FRAME COVERAGE AND STATISTICS 

In order to provide a more comprehenl!!ive data package for each mission of the mapping 
camera system (MCS), illustrations of the mapping, charting, and geodetic (MC&G) requirements, 
the 90 to 100 percent clear trilap frame coverage (Figure 4-35), and a table of mission statistics 
(4-22) have been assembled for this summary. 
Additional related mission statistics are provided in Tables 4-23 and 4-24. 
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TABLE 4-19 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

FIDUCIAL EXPOSURE ELAPSE TIME STATISTICS 
Operate 105 Frame 1-12 

ELAPSE TIHE INTERVAL* 

8.97131 

8.96797 

8.96800 

8.96797 

8,96803 

8.91337 

8,90944 

8,90931 

8.90937 

8.90937 

8. 90944 

V/h 

.0491 

.0491 

.0491 

.0491 

.0491 

.0494 

.0494 

.0494 

.0494 

.0494 

.0494 

.0494 

*Data block column #4 - internal clock time 
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OP FRAME 

70 l 
2 
3 
4 
5 
6 
7 
8 
9 

104 l 
2 
3 
4 
5 
6 
7 

121 1 
2 
3 
4 
5 
6 
7 
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TABLE 4-20 

MID-EXPOSURE TIME COMPARISON 

(All Times in Secs) 

~HD-EXPOSURE DIFFERENCES 
(+y)S/FIDUCIAL (-y)P /FIDUCIAL 

.00270 .00311 

.00266 .00309 
,00266 .00309 
,00267 ,00312 
,00267 .00312 
,00266 ,00309 
.00264 ,00308 
.00261 ,00302 
,00261 ,00306 

-.00055 -.00014 
-,00062 -.00022 
-.00062 -.00023 
-.00061 -.00019 
-.00066 -.00019 
-.00059 -.00016 
-.00061 -.00019 

-.00187 -.00145 
-.00184 -.00144 
-.00184 -.00145 
-.00188 -.00145 
-.00191 -.00145 
-.00188 -.00145 
-.00191 -.00147 
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TOT,\L EXPOSURE Tiilli 
(+y)S (-y)P 

.20173 .20222 

.20175 .20225 

.20175 .20225 

.20178 ,20225 
,20178 ,20231 
.20181 .20225 
.20178 .20228 
.20178 .20222 
.20178 .20225 

.20191 .20216 
,20187 ,20219 
,20187 .20222 
,20191 .20219 
.20187 .20225 
.20187 ,20225 
.20191 .20225 

.20194 .20216 

.20194 .20219 

.20194 .20216 

.20194 ,20222 

.20194 .20222 

.20194 . 20222 

.20194 .20219 
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Fiducial 
Exposure 

Op Frm Time 

202 4 88.01719 
5 108.06334 
6 128.10947 
7 148,15556 

203 l 26.33681 
2 46,38291 
3 ,6(,;42903 
4 86,47516 
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C-MODE TIME WORD STATISTICS 
Times in 

Starboard Shutter Times 
1/2 Open Closed Total 

88.04922 90.30859 2,25937 
108.09537 110.35475 2.25937 
128.14150 130.40091 2.25941 
148,18759 150,44700 2,25941 

26.36884 28.62819 2.25934 
46.41494 48.67434 2.25941 
66.46106 68. 72044 2.25937 
86,50719 88, 76653 2.25934 
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Port (-y) Shutter Times 
1/2 Open 1/2 Closed Total 

88,04922 90,30834 2,25912 
108,09531 110,35447 2,25909 
128.14150 130.40059 2,25909 
148.18762 150,44672 2.25909 

26,36884 28,62794 2,25909 
46.41494 48,67403 2.25909 
66.46106 68. 72019 2.25912 
86,50722 88.76628 2.25906 
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TABLE 4-22 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

MISSION FRAME COVERAGE STATISTICS 

Mission Nur:iber 1205-5 1206-5 

+Total Accessed *5,894 6,282 

Unic1uc Trilap MC.S.G 2,700 2,400 
Coverage (Acceptable) 

+Total Accessed Trilap 4,457 4,936 

+Total Accessed rlilap 719 672 

+Total Accessed iiono 718 673 

Redundant Coverage 70 150 
!lithin a ~1ission 

Redundant ;lission to 
::lission Coverage 160 

*Thousands of Square i{autical Niles 

+HI.'}{ derived values 
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6,671 6,487 

2,600 1,300 

5,021 4,418 
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TAIII.F. 4-23 

::1.ss10:1 STA'fI)UCS 

!1iu1aQ ~\Wber 1205 12116 1207 
launch dil.t" '} )lllr 73 13 Jul 73 10 :,ov 73 
L,1unch Ut11> 1300 \>ST 2012 Gift 1210 r,: 
Satdlita veldc.l.• sv-s $11-6 SV-7 

ST ayncra ll/11 003 S/il 005 6/li 004 
Urbit inclination (uegre.,a) 95.696 96.207 96.93 
luiHal pvd,:;,,u (i<H) t.5.252 ll7.61ll l!ll.fi7J 
Ini ti" 1 apog .. ., o::r> 1;;a.ooa 155.342 156.400 

Ar&tllll"nt <1f pcri&l!a 133.5&4 139 .(;26 141.,1:!0l 
(dei:rHIJ) 

Initial pHriod (~inut..,.) ll8,ll309IJ 88,864] ll8.Sl!J 
it .. ng,,, of pl,o to ,11 ti tude1> 85-1~6 86-116 87-119 

(approx. - rm] 
ltml&" of SUll "l!l&l"'R 9-90 12-90 1-tl!i 

(uei;rtts) 

l:tecov .. x-:, d-.t:a 20 Apr 7J 24 ,\ur- 73 I Jan '" lttcov•r:r tir.1e 233<,Z/1536 !'ST 21:Jl G'n"/Z 2245 G:-l'l 
l.:e1:over:,- re..- bl!J 6113 941 
co .. ment ;1.0utine air CHt:ch ~outiue air c.acccb RoutJaa uliC' 

(ll,'iOO e .... t) (12,!IQO fHt) 

t#JILI.: 4-24 

C1\lll;ltA STATISTICS 

ltii,duQ cai,;,eJ;.a Focal Startd'lrd J?ilc■ r 

Iiutublll'r n.,,. t i;11at I u., LenJ1;t,1, (-) ;ievi!ltion (ra) type 

12ll!:i T 306, '.'.281 0.0010 Hl\-2.l 
(-y)I' 253,2472 o.oo6J Han@ 
(+y)\l 2~].~919 o.00H Non■ 

1.206 T 30li.ll121 O.OOO!ll WH.-21 
(-y)P 253, 2181 0.0053 lione 
(+y}S 253, 164{, O,ll0:,i, ilone 

1207 1" 305,1991 0,0008 IH(-21 
(-y)P 2$3.2043 a.non l;nf\P 

{+-:,,)S 2!1].1630 0.0046 ;~<)ne 

1208 I .306,7604 o.oou Wll,-21 
(-y)l' 2.$J,440Z 0.0056 ?1one 
(+y)~ 2~].4~04 ll.DU~b Ilion■ 
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1208 
10 !,pr 1, 
2020 GH'l' 
SV-8 

6/)J 006 
94.5:l 
95.55 
164.13 

141. 35 

89.Cl 
86-117 

lv-l:16 

9 JUl'l 74 
~:;!31 CM!' 
47'.l 

catch Routine llir catch 

itaKl!IIU 5/ll l.e11a S/M 

014 003 
02J 007 
011 006 

016 005 
027 011 
026 009 

015 004 
022 010 
02~ 008 

01:i 006 
ti24 oo, 
029 012 
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SECTION V 

POST FLIGHT ANALYSIS 
REPORT NO. 1208-5/74 

C'ONCLUSIONS, RECOMMENDATIONS, AND ACTION ITEMS 

5.1 CONCLUSIONS 

5.1.1 Operations 

The operation and performance of camera system SN 006 was judged outstanding by the 
PFA team. All aspects of operatlon, including telemetry acquisition, were anomaly free for the 
entire mission. Photographicn.lly, the terrain cn.mcra performance was equal to the best acquired 
on past missions and the stellar camera formats contained an adequate number of sixth magni­
tude star images. The second engineering test using 3414 film was conducted on this flight, The 
resolution and exposure data from 1207 and 1206 were consistent and provided the final support 
for using 3414 film as the terrain camera prima1·y load, 

Subjective and objective analyses of exposure levels acquired on 3400 and 3-U( Cilms 
{terrain camera) have shown that exposure times were within the camera/algorithm accuracies. 

5.2 RECOMMENDATIONS 

5.2.1 Mission 1209 Exposure 

System 007 (1209) will have a WR-12 (equivalent) filter and the capab111ty to ~ose frames 
a.t 6, 12, and 24 milliseconds adapted to the terrain can1era.. Exposure analyses of engtneerl.ng 
test."! using 3414 mm on missioos 1207 and 1208 provided ernpirical data for the following ex­
posure recommendations: 

Sun Angle, 
degrt!es 

Exposure Time, 
lllilllsoconds 

2•• 
12 
6 

* Under low solar altitudes, exposures will be manually controlle<I. 

TOP SECRET RUFF NOFORN 

5-1 

ICL-TCS-?013-74 
~l.il\l'ii:l)l.f Viii, 

TALEHT-l<EYHOll: 
CON1'ROL !l'V!ITl!!M ONLV 



C05137303 
Approved for Release: 2025/06/18 C05137303 

TOP SECRET-RUFF NOFORN 

5.2.2 "Forced" Process of 3401 Film 

POST FLIGHT ANALYSIS 
REPORT NO. 120/l-!i/'74 

Previous results (1207 and 1208) and the added potential of additiuni,il eiq,oi,u1·e la.lilude 
available on mis!ion 1209 fusing a WR-12 (equivalent) mter and approximately a 3. 7-second 
exposure time] justify continuing the investigation to obtain the optimum i:;enAittvity from 3401 
film used !or terrain st.a rfleld calibration. 

5.2.3 Special Process of 3400 Film 

Efforts will continue to develop an optimum process for 3400 film that wilt produce ac­
ceptablP rPsults when used in the stellar cameras. 

5 .3 ACTION ITEMS 

5.3.1 Missions 1207 and 1208 In-Fli t Calibration DMATC 

Complete the mensuration process and report on the calibration potential of the in-flight 
sta.rfield calibration conducted on miBSions 1207 and 1208. 

5.J .2 stellar Camera Operate/Frame Mark Density _(Contractor/Processing Facility) 

Review the possibilities for increasing the density of the stellar frame mark.er to aid in 
detection during optical titling. 

5,3,3 Stellar 3400 Special Process Evaluation (DMAl'C/Processing Facility) 

Evaluate and report results of the three special process techniques used on the stellar 
tag-end (3400) for mission 1208. 

5.4 USE OF OTHER FILMS 

5.4.1 3414 Film ror Terrato Camero 

Laboratol'y tests and two flight tests have produced results that fully support using 3414 
!ilm on mi!lsiun 1209. 

5.4.2 3400 Film for Primary T.oad on Stellar Camera 

Approximately 100 leet o:! 3400 film will be tagged-on the supply for use during the run-out 
phase. This film will undergo process investigation similar to that conducted on mission 1208. 

5.4.3 801 Film Ta ,-011 in Terrain Qunera 

Approximately 30 feet of QX.801 film will be added as a tag-on in the terrain load of mission 
1209. 
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149 

150 

151 

152 

153 
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COMMAND SEQUENCE DEFTh"ITIONS 

De11criptive Title 

Backup off command 

Inl:llrumentation on 
Redundant off 

Normal operating sequence 

V/H update 

B mode backup off 

Operatl~n - B mode 

S'!' calibration 

Purpose 

For opE>rntions over rcnl time station (RTS). 
Automatically calla aeq. 150. 

Primary sequence for operations not over 
RTS. Includes instrumentation, tape recorder, 
and redundant off commands. Automatically 
calls seq. 150. 

Redundant seq. that controls ST operations. 

Update exposnre and V /H during an ST opera­
tion. 

Used over RTS. Same as seq. 148 except it 
automatically calls seq. 153 when. D mode i• 
required. 

Replaces seq. 150 when operating in B mode. 

Used for in-flight starfield calibration. 
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