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INTRODUCTION 

The information included in this document contains supporting material to assist 

scientific analysis and analysis of the Surveyor V television data. The contents are arranged to 

provide the following: 

a) The calibration section explains and contains the calibration data available for the image 

and TV Identification data. Included are the light transfer function delineating the 

transfer characteristic from input lunar luminance to the film density of the duplicate 

negative. Additional calibration is provided to show the shading response of the camera 

and film recorder system and to show the extent and location of vidicon blemishes. 

b) The operations information section includes a brief description of camera performance, 

the surveyor V landing location,  and spacecraft attitude, and the ephemeris of the stars 

and earth when viewed by the Surveyor V television camera. Also the mission sequence 

log is included to list the type and period of science operations performed.  

c) The image data description section describes the image format of the duplicate negative 

and the format of the mosaics included, in addition to listing the included mosaics. T 

description of the digital computer processing used to prepare the processed pictures 

contained in the mission data package is included. The method used to recombine the 

separate black and white images to form the color pictures included is provided in this 

section.  

  



d) The television identification data description section describes the human and machine 

readable portion of the duplicate negative and identifies the parameters on the film and 

summary listing. By providing a blank computer magnetic tape to the National Science 

Data Center, Code 601, Green belt Maryland 20771, attention of Mr. John Campbell, a 

user may obtain an IBM 7094 Fortran II or Fortran IV (user specified) compatible 

recording of the time sorted television identification data. The format of this recording 

is described in this section.  

Surveyor V carried a single fixed mounted television camera using a moveable 

mirror to scan the lunar surface. Two modes of vidicon or electronic scanning were included, 

200 line mode and 600 line mode. The scanning raster used for both modes was 11mm by 

11mm. The sequence included both 200 and 600 line modes,  but the latter was emphasized. Of 

the more than 18,000 frames taken during the Surveyor V mission, 18 were in 200-line mode.  

Accompanying each image transmission were 13 camera parameters, the television 

identification (TVID) data. The Surveyor V camera system was nominally identical to the 

Surveyor I camera system.  Therefore, a detailed engineering description of the Surveyor V 

camera system can be found in JPL Technical Report No. 32-1023, Surveyor I Mission Report, 

Part III Television Data, Section II Television Subsystem, by Donald R. Montgomery, pages 3 

to 17. 

  



Introduction (cont.) 

The television data transmitted by the Surveyor III was received by the worldwide 

Deep Space Stations (DSS) of the JPL managed and operated tracking network, the Deep Space 

Net (DSN). Control of the mission was exercised from the Space Flight Operations Facility 

(SFOF) at JPL in Pasadena.  The primary recording facilities for television data were at 

Goldstone, California and at the SFOF facilities connected to the Goldstone DSS via a 6 mc 

microwave link.  

Image and TVID data were recorded on film and magnetic tape during Goldstone 

(Station 11) view periods both at Goldstone and the SFOF. Overseas data was recorded only on 

magnetic tape and then replayed through the SFOF film recorder. The source of the image data 

for each frame is identified by the process code which is described in section 5. TVID data was 

validated and reconstructed buy reference to the command logs, engineering assessments of 

camera response and comparison with mosaics. The recording and processing system, called 

the Television Ground Data Handling System (TGDHS) and is described under that title in 

Surveyor V Mission Report Part I, 1967. 
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INTRODUCTION 

On 18-21 July 1967, the television camera system of the Surveyor V Spacecraft (SC-5) 

was calibrated by a JPL Space Sciences team. The calibration was conducted according to JPL 

Test Procedure ETP-SUR-001-E and utilized JPL calibration equipment – including a light 

source, slide transparencies and a video tape recorder.  

The test collected accurate data for verification of the Television Ground Data 

Handling System (TV-GDHS) for use by the Space Science Analysis and Command (SSAC) 

group during the Surveyor Mission E operations, and in postflight data processing. 
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CALIBRATION CONTENT 

Proc e dures for this scientific ca libration we r e bas e d on past Rang e r calibration 

experience and expe ri e n ce ga in ed from Sur veyor SC-1 through SC-4 calibrations. 

Th e main parameters we r e li ght tra ns fer c h aracteristics , sine w ave response, geo­

m e tric lin e arity, and era sur e chara c t e ristics. 

C a libration w as p e rform e d in both 200- an d 600 - lin e TV scan mod e s and in 

both normal- shutter and op en- shutt e r ex p os ur e mod e s for th e narro w - an gl e f i e ld of 

vi ew . In th e 600-line scan mode, th e co lor filt e r li ght transf e r characteristics 

were tak en a nd a utomati c - iris and co mmand ed- iris position r e p eat ability m eas ur e ­

m e nts were made. 

All of the above calibrations we r e p e rform ed v ia spacecraft Transmitt e r A. 

Bri ef tests we r e mad e on Tr ansm itt er B and for the w id e ang l e fie l d of vi ew . 

Calibrati on d ata on th e co nstants for redu c tion of co lor data were obtained. 

(Photom etric charts on th e spacecraft we r e calibrat e d a t JPL pr e viously.) Photo­

grammetry ca libration was also performed. 

Dat a were r ecor d e d on a modifi e d Amp ex VR 1560 portabl e video r ec ord e r, and 

s e l ec t e d singl e - lin e scans at th e ce nt e r (vertica lly) of th e TV fr a m e we r e r ec ord e d 

on Pol a roid film by using a n A- scan osci ll osco p e pr e s e nt a tion. 
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EQUIPME NT AND DATA RECORDING 

A special light source and calibration slides were developed by JPL to permit 

continuous luminance l evel changes and monitoring, coupled with rapid slide inter­

changeability. The light source has xenon lamps in conjunction w ith an in tegrating 

hemisphere. Resulting performance includes a field uniformity of 3 percent w ith a 

luminance range of 4 foot-lambe rts to 2500 foot-lam be rts, continuously adjustable 

by means of an iris control. Calibration slides are constructed of appropriate 

8- inch-square film negatives mounted between glass plates, which in turn are mounted 

and retained in the light source. The slides individually consist of a 10-level grey 

wedge for erasure determination, low-contrast sine wave slides for sine wave 

response measurements, an accurately-measured grid pattern for geometric dis­

tortion calibration, and nine segment color slides. In addition, two scan slides are 

used to provide a visual indication of frequency response. 

The recording/playback configuration and e quipment are depicted by a block 

diagram (Figure 1). The predetection signal is recorded, providing calibration 

information free from unknown factors and nonlinearities associated with the normal 

video test equipment. The tape recorder consists of an Ampex VR 1560 rotating­

head, helical- scan machine modified to a VR-660 configuration. Other modifications 

allow direct-level recording as well as recorder- servo control when applying non­

standard (slow- scan) video info rmation. Video information is obtained from the first 

IF stage of the receiver in the System Test Equipment Assembly (STEA), at which 

point the carrier frequency is 50 me. This 50-mc signal is amplified in the JPL 

equipment and then converted to 4 megacycles. In the 6 00-line scan mode, this 

4-mc signal is hard limited and applied to the predetection input (direct record) of 

the recorder. In the 200 -lin e scan mode, the 4-mc signal is further converted to 

500 kc and then applied FM-FM to the recording machine. 

The 600-line scan mode playback is accomplished by demodulating the 4-mc 

carrier through a carefully calibrated pulse-averaging type demodulator to obtain 

the baseband video signal. The 200-line scan mode playback required another fre­

quency conversion to 70 kc for demodulation through an existing 70-kc demodulator. 

Resultant calibration tapes were played into the GDHS system at Goldstone on 

2- 3 Aug 1967. Consequent data at Station TV-11 (Goldstone) and Station TV-1 

(Pasadena) is in the form of 35- and 70-mm film and tape recordings on Ampex 
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FR 1400 a nd FR 800 recorders. These tapes represent an overall S/ C camer a ­

GDHS system calibration and are the princip a l calibrations which will be used in 

processing the Mission E lunar pictures. Th e analysis presented in this report is 

obtained principally from the examination of the single -lin e Polaroids obtained during 

th e ET R calibration. 
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USE OF CALIBRATION DATA 

Data from the calibration have several uses. Principally, the entire 

calibration tape w ill be utilized in digital data r e duction of pictures rec e i ved durin g 

th e mission, as previously mention e d . Geometric distortions can b e r emoved, 

v idicon sh ad ing corrected, camera frequency r e spons e fa ll-off restor ed, and possi­

bl y the transfer characteristic data can be us e d to convert v id eo output to absolute 

luminanc e units. In addition to th e rec or ding h e r e tofo re mentioned, an a bbr evia t e d 

tap e from se lected portions of th e prime calibration tap e w as made on 4 Aug at TV-1 

and wi ll b e us e d to calibrate, for e ach operating day, th e Goldstone-SFOF Ground 

Data Handling System- -thus providing a complet e e nd-to- en d calibration of the 

camera syst e m. 

Finally, the Polaroid data ar e used to make camera-characteristic plots for 

real-time mission operations. From this data, estimates of iris settings for a 

given sun position and each camera viewing direction can b e made. Recommenda­

tions as to nonstandard proc edures and camera op e r a tions take into account such 

calibration data. 
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DAT A REDUCTION 

LUMINANCE CORRECTIONS 

Since the light source does not have exactly the same energy spectrum as sun 

light, corrections must be made to the luminance levels of the source so that the data 

are valid for lunar ope rations. Surveyor spectral measurements have indicated that 

the lunar reflection spectrum is essentially identical to the solar spectrum. A cor­

rection factor is calculated to give the ratio of source luminance to lunar luminance 

for equal response from the camera. The light source for SC-5 utilized xenon lamps 

in special reflectors. The source emission spectrum simulates the solar spectrum 

rather closely. A comparison of the source with the solar distribution is given by 

Figures 2 and 3. The correction factor calculation involves the spectra of the 

camera, the standard eye, the measuring photometer, the light source, the Sun, and 

the calibration light standard. 

During the SC-5 calibration, measurements we re made on two light standards- -

namely, Gamma Scientific Working Standard Models 200 and 220. Luminance cor­

rection factors were calculated using the Model 200 readings. Detailed procedures 

for the calculation are outlined in JPL Technical Memorandum 32-665. Resultant 

factors were: 

Source Luminance 
Lunar Luminance 

1. 1950 

0.9422 

1. 0257 

1. 2480 

Type Filter 

vidicon only 

vidicon + red filter 

vidicon + green filter 

vidicon + blue filter 

Corrections we re also made for photometer nonlinearities. 

POLAROID DAT A GRAPHS 

Data for the characteristic curves in this report were obtained by measure­

ment on Polaroid prints, each representing one scan line of video signal. Figure 4 

is an idealized drawing of a typical print. The amplitude 1s scaled by appropriate 

calibration to the frequency deviation of the spacecraft transmitter carrier. In each 

curve, the scale is arbitrarily displaced so that sync tip deviation frequency falls on 

its nominal value of 5 kc and 1. 25 me for 200- and 600-line scan modes, respectively. 
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The scan line photographed is selected at the approximate center of the frame, 

vertically. Response is measured on each print at the same point (the nominal center) 

on the time scale. Therefore, curves drawn from such data represent response at 

one point in the frame. Where significant shading exists (Figure 9), transfer charac­

teristics will change accordingly. Variation of data due to incomplete erasure is 

avoided by recording the first frame after exposure and by allowing ample erasure 

time after completion of a series of exposures at one illumination level. 

Telemetry data representing a readout of camera functional setting is recorded 

on the back of each print. The data are in numerical units termed BCD (binary coded 

decimal) and include the full- scale value and measured value for each frame. Figure 5 

is a calibration curve for iris position, showing the f-stop as a function of BCD ratio. 

The 600-line scan mode transfer characteristic data (i.e., camera response 

to flat scenes at various light levels) are shown in Figure 6. The procedure utilized 

in obtaining such data was changed somewhat from those used in SC-1 and SC- 2 cali­

brations, where luminance levels were varied at a fixed iris position. Because of 

time required to change luminance levels, only three iris positions were calibrated. 

The method used SC-3, SC-4 and SC-5 involved setting a light level and cycling 

through all iris positions, since this was faster and provided data for each iris posi­

tion. The amount of data collected allows the construction of an accurate three­

dimensional computer surface with axes of iris BCD, lunar luminance, and output 

video level- - thus permitting a more accurate computer reduction of the video data. 

This revised method was also used in the 200-line scan mode. 

In the iris repeatability calibration, the iris was forced to several different 

conditions--for example, by stepping the iris to f/22 and then to f/8; or by stepping 

the iris to f/16, then f/5. 6 and f/8. In these two cases, the iris potentiometer may 

give different readings--indicating that the lens iris varies around the nominal f/8 

position. For iris positions around f/8, the luminance level of the source is known 

and the polaroid of the video level is obtained at the second frame of exposure. This 

procedure was conducted three times for the f/8 and f / 11 iris positions. Resultant devi­

ations were found to be small in terms of observed video levels (Figure 14), while no 

error at all was indicated in the iris BCD data. Exposure reciprocity is evaluated by 

measuring the luminance level required to produce approximately the same video devi­

ation for the several iris positions. These data are presented in Figure 15. By com­

paring Figures 14 and 15, it can be seen that the small data scatter shown in the recipro­

city plot correlates wither rors in video level adjustment i.e., the video level was not 

exactly constant for all iris positions. 
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Figure 7 gives the light transfer curve in the 600-line scan mod e for each of 

the four filter wheel positions. All data presented we re obtained w ith th e iris set to 

f/4. 

Figure 8 shows the black level (or dark current) buildup for th e 600-line scan 

mode as a result of integrating zero light int e nsity for va rious l e ngths of tim e . In 

this test, the camera is completely covered w ith a black cloth, the shutter is kept 

open, and no scanning is allowed for ' 'x '' minutes. After '' x" minut es, th e camera 1s 

allo we d to read out and the dark current level is obtained. These dat a a r e us efu l in 

judging exposure levels for night op era tions or star sighting. 

Figure 9 shows the shading which th e cam e ra exhibits n ea r saturation in th e 

600-line scan mode. This figure is a depiction of composite frames t ake n from the 

A- scope display. 

Figure 10 shows results of sin e w ave response tests. As th e slides used have 

sine waves, not square waves, the data enable a true Fourier r e pres en tation of th e 

camera syst em. The 200 - lin e scan mode light transf e r, integr ate ex posur e mod e , 

and frequency response data are shown in Figures 11, 12, and 13 , respectively. As 

in the other camera systems, the 200-line scan mode d a ta sho w s a response we ll 

past 200 lines / pie length in the horizontal direction. 

GEOMETRIC DISTORTION AND ERASURE 

The geometric distortion and erasure data are principally us e d in computer 

reduction of the pictures and will not be analyzed in this r e port. 
/ 

AUTOMATIC IRIS 

This automatic ins functioning for each filt e r position is depicted in Figur e 15. 

The iris appears to be functioning we ll in the cl e ar position holding v ideo l eve l 

around 65 percent of the black to white frequ e ncy d ev iation. For th e blu e color filt e r, 

ho weve r, the auto iris mode will not be usabl e , as th e iris servo stay ed in the f /4 

position at saturation exposure on the vidicon. As wa s obs e rved for S / C-4, sp e ctral 

sensitivity for red and green seems to be some w hat higher than for unfiltered light, 

since the exposure levels were maintain e d at about 45 p e rc en t at the black-to-white 

deviation for the red and green filters, for lunar brightness l eve ls above 400 foot­

lamberts. The auto iris sens or for S / C- 5 is more sensitive than th e one in S/ C-4, 

however. In the case of the latter, e x posures w e re held to 50 and 25 p e rcent for th e 

clear and red filters, respectively. 
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COLOR AND PHOTOGRAMMETRlC TESTS 

The color and photogrammetric data require computer reduction, and will be 

presented in a later document. 

DEVIATIONS FOR TV -GDHS AND SFO TV -GDHS TAPE FLA YBACK 

From the calibration data, settings denoting the characteristic deviations and 

timing rates were derived and supplied to the GDHS. These settings are: 

Modulation':' 
characteristics XMTRA XMTRB 

(.6. £) 600 line 60 0 line 

Sync to porch 500 kc 470 kc 

Porch to black 100 kc 100 kc 

Porch to PCM '0' 1. 870 me 1. 870 me 

Porch to PCM I l' 1. 370 me 1. 390 me 

Porch to white':":' 2. 730 me 2. 680 me 

Carrier to sync tip 1. 210 me 1. 160 me 

Carrier to porch 710 kc 690 kc 

Carrier to black 610 kc 590 kc 

Carrier to PCM II O II 1. 160 me 1. 180 me 

Carrier to PCM II 1 I I 660 kc 700 kc 

Carrier to white':": ' 2. 020 me 1. 990 me 

Timing characteristics 

Sync pulse time 

Porch time 

600-Line Scan Mode 

132 µs 

Vertical blanking time 

PCM time 

Active line time 

132 µs 

210 ms 

201 ms 

1. 38 ms 

XMTRA XMTR B 
200 line 200 line 

2. 00 kc 2. 00 kc 

1. 20 kc 1. 18 kc 

7. 50 kc 8. 30 kc 

5.48 kc 6. 20 kc 

6.00 kc 6. 65 kc 

200-Line Scan Mode 

7. 9 ms 

7. 6 ms 

620. 0 ms 

585. 0 ms 

85. 9 ms 

,:,xMTR-A carrier frequency at ambient is 2294. 992489 me. 
,:<>:<Average white level over the frame. 
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Timing character istics 

Total line time 

Acti ve frame time 

Total frame time 

600-Line Scan Mode 

l.620ms 

200-Line Scan Mode 

102 ms 

990 ms 

1.401sec 

20. 0 s e c 

21.2 s e c 

F o r e going deviation values are measur e d on th e polaroid fram e s. Although th e 

w hit e d ev iations noted for this camera are nearly 300 kc lower than in th e cas e of th e 

S / C-4 cam e ra, sp e cial non- standard ground syst e m configurations and techniques w ill 

ag ain ha ve to b e employed during flight op e rations. 

The VR 1560 tape recorded at Cape Kennedy during the SC-5 Survey 

C a m e ra C a libration was p l ayed back at DSS-11 on 2 August 1967 . R e cordings of this 

pla y back we r e mad e by DSS- l l / TV -11 on FR- 1400 and FR-800 magn e tic tap e s . 

T he magn e tic tap e s contain th e v id e o signal, voice, and NASA Tim e Cod e m a d e 

at th e Cap e . 

Follo w ing are data on th e tapes that we re mad e during th e playback: 

Table I. Phas e I VR-1560 playback at DSS-11 to FR-800 and FR -1 400 

Phase II FR- 1400 reel No. same as Phase I at DSS-11 

DSS- 11 DSS- 11 

T e st st e p number 
FR- 1400 F:'R-800 

Explanation 
reel No. reel No. 

(Phase I and II) (Phase I only) 

1 0. 6 th ru 10. 11 1 1 

l0A . 16 thru l0A. 19 1 1 R e run 

10. 20 thru 10 . 29 1 1 

10.30thru 10 . 36 2 1 

1 0A . 30 f/ 8 only 2 1 R e run 

1 0A. 28 f/ 8 only 2 1 Rerun 

1 0 . 4 0 and 10. 4 1 2 1 

l0A.40 and l0A.41 2 1 Rerun 

10. 44 (sp e cial) 2 1 f / 4 - 1500 foot lamberts 

11. 6 thru 11. 15 2 1 

12. 2 thru 12.20 2 1 
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Table I. Phase I VR- 1560 playback at DSS-11 to FR-800 and FR- 1400 

Phase II FR- 1400 reel No. same as Phase I at DSS-11 (contd) 

Test step number 

12. 21 thru 12. 31 

13. 2 thru 13. 5 

13A. 5 

13A. 5 

13A. SA 

13A. SB 

13. 7 thru 13. 30 

14. 2 thru 14. 7 

14. 5 thru 14. 7 

14. 8 thru 14. 41 

15 . 7 thru 15. 18 

16. 5 thru 16. 15 

1 7. 5 thru 1 7. 24 

17 A. 24 

17A. 24A 

17.25 

17A. 25A 

17A. 25B 

17.26 

TSS 5. 7. 29 

10. 25 (rerun) 

10. 25 (rerun) 

12. 31 (rerun) 

12. 21 (rerun) 

12. 10 (rerun) 

18. 1 thru 18. 3 

19. 1 thru 19. 15 

2 0. 6 thru 2 0. 13 

DSS- 11 
FR- 1400 

DSS- 11 
FR-800 

reel No. reel No. 
(Phase I and II) (Phase I only) 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Explanation 

4 frames- blue filter 

4 frames repeated- blue filter 

4 fram e s- red -filter 

4 frames repeated- red filter 

Rerun 

Rerun 

Rerun 

Rerun 

R er un 

Special test, refer to T e st Log 

f/5. 6 - 280 FL - CL 

f/4 

f/4 

f/4 

f /4 

280 FL - CL 

- 1400 FL - R 

- 1400 FL - B 

- 1400 FL - G 

XMTR B 
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Table I. Phase I VR-1560 playback at DSS-11 to FR-800 a nd F R -1400 

Phase II FR-1400 reel No. same as Phase I at DSS-11 (contd) 

DSS- 11 DSS- 11 
FR- 1400 FR-800 

T est step number reel No. r e el N o. E x pl a n a tion 
(Phase I and II) (Phase I only) 

20. 18 thru 20. 19 5 3 

20. 22 thru 20. 30 5 3 

l0A. 22 - £/ 4 only 6 3 R e run £/ 4 

1 0A. 23 - £/ 4 only 6 3 R e run £/ 4 

1 0A. 24 - £/ 4 only 6 3 R e run £/ 4 

1 0A. 23 - f / 5. 6 only 6 3 R e run f / 5. 6 

1 0A. 24 - f / 5. 6 only 6 3 R e run f / 5. 6 

l0A. 25 6 3 R e run £/ 5. 6 and £/ 4 

1 0A . 26 6 3 R e run f / 5. 6 a nd f / 8 

1 0A. 27 6 3 R e run f / 8 and £/ 11 

1 0A . 28 6 3 R e run £/ 11 a nd £/ 8 

l0A. 30 6 3 R e run £/ 11 a nd £/ 16 

1 0A . 32 6 3 R e run f / 16 and £/ 11 

1 0A. 34 6 3 R e run £/ 16 

1 0A. 34 6 3 R e run £/ 11 

l0A. 36 6 3 R e run f / 16 and f / 22 

2 1 . 1 th ru 2 1 . 11 6 3 

22. 10 thru 22. 20 6 3 

2 2 . 6 thru 22. 9 7 4 

2. 2 thru 2. 79 7 4 

2. 82 thru 2. 179 8 4 

2-a-1 2 
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Table II. Phase II - DSS-11 FR-800 to TV-1 FR-800(700) and HW - 7600 

TV-1 TV-1 
T e st step number HW-7600 FR-800(700) Explanation 

r e el No. reel N o. 

10. 6 thru 10. 11 1 1 

l0A. 16 thru l0A. 19 1 1 Rerun 

10. 20 thru 10. 25 (f/8) 1 1 

10. 2 5 ( f / 11) thru 1 0. 2 9 2 2 

1 0. 3 0 th ru 1 0 . 3 6 3 2 

l0A. 30 f / 8 only 3 2 R e run 

l0A. 28 f / 8 only 3 2 R e run 

1 0. 4 0 a nd 1 0. 4 1 3 2 

l0A. 40 and l0A. 41 3 2 Rerun 

10. 44 (special) 3 2 f / 4 - 15 00 foot lamb e rts 

11. 6 thru 11. 15 3 2 

12. 2 thru 12.20 

12. 2 1 thru 12. 3 1 4 3 

13. 2 thru 13. 5 4 3 

13 A. 5 4 3 4 frames - blu e filt e r 

13A. 5 4 3 4 frames repeat e d blu e filt e r 

13A. SA 4 3 4 frames - red filter 

13A. SB 4 3 4 frames repeated red filter 

13. 7 thru 13. 30 4 3 

14. 2 thru 14. 7 4 3 

14.Sthru 14. 7 4 3 Rerun 

14. 8 thru 14. 41 5 3 

15. 7 thru 15. 18 5 3 

16.Sthru 16 . 15 5 3 

17. 3 thru 17.24 5 3 

1 7 A . 24 5 3 Rerun 

17A.24A 5 3 Rerun 

17.25 5 3 

17A.25A 5 3 R e run 
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Table II. Phase II - DSS-11 FR-800 to TV-1 FR-800(700) and MW -7600 (contd) 

Test step number 

17A.25B 

17. 26 

TSS 5. 7. 29 

10. 25 (rerun) 

10. 25 (rerun) 

12. 31 (rerun) 

12. 21 (rerun) 

12. 10 (rerun) 

18. 1 thru 18. 3 

19. 1 thru 19. 15 

20. 6 thru 20. 13 

20. 18 thru 20. 19 

20. 22 thru 20. 30 

l0A. 22 - £/4 only 

1 0A. 2 3 - £/ 4 only 

l0A. 24 - £/4 only 

l0A . 23 - £/5. 6 only 

l0A.24 - £/5.6 only 

1 0A. 25 

l0A .26 

l0A. 27 

1 0A. 28 

1 0A. 30 

1 0A. 32 

1 0A. 34 

l0A. 34 

1 0A. 36 

21. 1 thru 21. 11 

TV-1 TV-1 
HW- 7600 FR-800(700) 
reel No. 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

reel No. 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Explanation 

Rerun 

Special test, refer to Test Log 

£/ 5. 6 - 280 FL - CL 

£/ 4 - 280 FL - CL 

£/ 4 - 1400 FL - R 

£/ 4 - 1400 FL - B 

£/ 4 - 1400 FL - G 

XMTR B 

Rerun £/4 

Rerun £/4 

Rerun £/4 

Rerun £/5. 6 

Rerun £/5. 6 

Rerun £/5. 6 and £/4 

Re run £/5. 6 and £/8 

Re run £/8 and £/ 11 

Re run £/ 11 and £/8 

Rerun £/11 and £/16 

Rerun £/16 and £/11 

Rerun £/16 

Rerun £/11 

Re run £/ 16 and £/22 
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Table II. Phase II - DSS- 11 FR- 800 to TV - 1 FR-800(700) and MW - 76 00 ( contd) 

TV-1 TV-1 
Test step number HW-7600 FR-800(700) Explanation 

reel No. reel No. 

22. 10 thru 22. 20 7 4 

22. 6 thru 22. 9 8 5 

2.2 thru 2.79 8 5 

2 . 8 2 th ru 2 . 1 7 9 9 5 

The FR - 800 tape made on August 2 w ill be used as the data source for a 

complete TVGDHS playback planned for August 2 7, 196 7. 

For specific data relative to the above test steps, refer to the Calibration Log. 

The following tabulation details data recorded on the TV- 1 FR- 700 tape for 

DSS-11 post-pass playback (abbreviated tape). This recording was made on August 4. 

Similar FR-700 tapes were made at the same time for DSS-42 and DSS-61 test and 

training. 
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CALIBRATION CONCLUSIONS 

1. The 600-line scan mod e li ght transfer char acter istic of th e SC-5 camera 

indic a t es a useful dyn am ic range w hich li es between thos e observ e d for th e 

SC-3 a nd SC - 1 cam eras. 

2. The 600 -lin e scan mod e frequency response (Figure 10) does not display th e 

sharp minimum at 75-lin e / picture h e i ght observed a t f/4 for th e SC-3 camera. 

In ad dition, there is a much smaller diff ere nc e between the data at f/4 and f/ 11 

than wa s observed for th e SC-4 camera. 

3. The horizontal frequ e nc y res pons e of th e camera 1n 200-line sc a n mode ex t e nds 

we ll p as t 200 T V lin es , thus creating a non symme tric a l resolution. T his effect 

has been o bser ve d for a ll Surveyor cameras. 

4. Camera ver tical shadin g i s a littl e wo rs e than that observed for SC-3, w hil e 

horizontal shading is somewhat better toward the en d of th e frame. 

5. The auto iris mod e functions we ll in th e cl ear p os ition, but not w ith th e blu e 

filt er wh ere the iris remains at f/4 at satur a tion. The s e nsor is, ho wever, 

apparently l e ss sensiti ve than the one in th e SC-4 camera, w ith the result that 

the auto iris mod e w ill be usable w ith ei th er the green or th e red f ilt er a b ove 

4 0 0 foot l am be rts. 

6. The SC- 5 camera system produces w hit e l eve l frequen cy excursions b eyon d t he 

e stablish e d nominal limits. Ca libration dat a obta in ed at ETR w ill b e em ploy e d 

to eva luat e the impact of th ose exce ssi ve d ev iations on the ground syst em, and 

to optimiz e data reco ve ry techniques. 

7. The r a t e of dark curr ent buildup in th e integrate ex posur e mod e is significantly 

higher for th e SC - 5 camera than for th e SC- 3 an d SC-4 cameras. In 6 00 lin e 

scan mode, after 20 minutes int eg r a tio n, the observed v id eo l eve l was 93, 83 

a nd 50 p e rc e nt of the total black to whit e deviation for the SC-5, SC-3 and SC-4 

cameras, respectively. The correlative figures for 200 lin e scan mod e (also 

20 min int egra tion) are 52, 40 and 37 percent, respectively. 

8. A larg e shift in th e position of th e raster o n th e v idicon target w as obs e rv e d 

b e t wee n the 600 and 200 lin e scan modes for the SC-5 camera. Multiple-line 

polaroids of the alignment target (F i gure 17) illustrate this effect. 
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9. Coherent noise of high amplitude (~10% of p-p video) was observed sporadically 

in the 200 line scan mode data (Figure 16). Trouble shooting tests failed to 

identify the source of this noise. Its presence at the camera output (input to TV 

Aux) was, however, verified. The noise was not observed when a substitute 

camera was mounted on the spacecraft. Noise, if present, could not be 

observed in real time in the 600 line data, since the noise frequency (550 - 600 

cps) was approximately equal to the line rate. It may have contributed, how­

ever, to the otherwise unexplained shift in saturation level (see below). 

10. Significant shifts in saturation level was observed in the 600 line scan mode 

data. These are illustrated by the repeat data points (black) in Figures 6 and 7. 
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SURVEYOR MISSION E 

TV-GDHS CJ\LIBRATION DATA 

A) DERIVING VIDEO CALIBRA'I'ION FROM DUPLICATE 1-IBGATIVES 

2- b- l 

Photometr ic video calibration is directed to the obj -ecti ve of 

having the ability to determine Lunar Scene bri ghtness from the recorded 

density of an image on fi l m. Several aids have been des igned into the 

film product to f ac ilit ate the meeting of this objective . These aids, the 

associ ated data, th e r estrictions and the tol erances for th e use of these 

aids and data, are given below. 

The Calibration Pr ocess and Data Flow 

Durin g th e calib ration of t}1e TV-GDHS, the FM demodul ator is set 

for a given volta ge output at various discr eet frequencies. The calibr at ion 

r esults in a conv ersion ratio of 3 volts per 1.25 ViJiz. Aft er demodulatio n , 

the video si r,nal is processed by cl amping the backporch to an adjustable 

referenc e volta se and normalizing the re sult ant video si gna l such th at black 

level occurs at O volts and 1.-:hite level occurs at J. volt. The blac k lev el 

and white l evel frequencies are dete r mined fro1;1 a calibr at ion t ape r ecord in g 

made at Cape Kennedy prior to l aunch. Only the deJ.ta fr equencies , r eferenced 

to backporch, are required fo r th e cali.b rat i on of the ground equi·pment (abso­

lu te frequenci es are r equir ed for operational r easons ) See Ref eren ce (1). 

An analog exposure computer operates on th e n:::irmaliz ed vid eo signal 

t o achieve the follm ·line; functions. 

1) To int roduce a recording gamma t o match th e fil m processin g gamma 

such that a desired system gmmna mo.y be achieved . 

Ys = YRYA Ys = System Garrirna 

YR = Record in g Gamma 

YA = F:i.l.m Processing Gc::r:nna 
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Genera lly, th e goal i s a t
8 

of 1. 0 on th e origin al arc hiv al negat i ve . 

2 ) To set a cont ra st ratio (CR) to be ach i eved on th e origina l 

negi3.tiv e i ndepend ent of () 
8

. Thi s i s generally set for a contr a.st ratio of 

25:l or del ta density of l. i~ between black e.nd white when ()
8 

= 1.0. 

3) To compensate for such things as CRT writ i ng sp eeds , light fil-

t ers, etc. 

4) To supply a constant i nt ensity signal whi ch r epresents a flat 

whit e lev el field or a flat bl ack l evel field for r ecording "cal ibr ate " fra mes. 

The Fi lm Recorder t hen t akes the vicl co signal from the exposure com­

put er and exposes th e f il m with li ght from a CRT wbich is lin ear ly rela ted to 

it s in put -si gna l. Aft er a fr ame of vi deo in f~>rmation is rec ord ed, an electi. ­

cally generated e;,ray scale is exp::::,s ed along t he l eft side of th e vide o fr ame. 

The Fi lm Recorde r also p8sit i on modulates t he r ecording electron b eam, in th e 

vertical dir ection, to f ill in th e gaps b etween recording lin es . This is kt1ovm 

as dit her . 

The film i s wet processed t o obtain an or i gina l negat i ve . The neg­

ativ es di st r ibut ed in t his data package are du:)licates which are made fr om 

t he ori gina l nega tive via a master pos it ive. 

Duri ng th e mission , it is th e practi ce to expose fil m dur i ng th e 

countdoi.m procedures with graybar and whi te lin e gr i d patterns e;enera t ed by 

t he Vid eo Dat a Si mulator , and th e flat 1.·1hi t e and flat bl ack l evels generated 

by .the exposure computer t o provide standard refe re nc e fra mes. At th e conclu­

si on of th e pass, a dub of portions of th e Calibrat i on Tape made at Cape Ken -­

nedy is pl ayed t hrough the syst em, and li kewise recorded on fil m. 

Sources of Density Variati on From Pass to Pass 

It is obvious that th ere are many steps beh1een th e Spacecraft and 
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t he final duplicate ner.;a.ti ve, each :::me of which can cause clay to day densj_ ty 

va riat i on in th e final pro duct . 

'l'h esc som·ce s of variation are li st ed here : 

a) Variat.:L ons of the output volta ge versus •input li ght int ensi ty 

i n th e spacecraft camera its elf . 

b) Vari ations in t he sens itivity of the modul ato r in the Space­

craft. 

c) Variation in the set up of the test equi pment us ed t o perf orm 

t he countdovm calibration . 

d) Vari a tio ns in th e grour1d equipment demodul ator and assoc iat ed 

vid eo amplifiers. 

e) Variatio n in the vid eo process or and t11e n:::irmaliz at:Lon pro cess 

and calibration . 

f) Variations i n th e exposui·c computer . 

g ) Var i ations in t he day--to-day set up of the li e;ht vers us in put 

volt age t o the Film Record er. 

h) Variations in day-to-day process i ng of the original negative . 

i) Vari at i ons i r. t he exposure an.d processing of th e master pos itiv e 

and duplicat e negatives . 

Calibrati: :m Aids 

1) The Elect rica l Gr-ay Scale (EGS) 

An electric al gray scale (EGS) :Ls expose d along the left edge of 

every fra me. The EGS is generated int ernal ly by t he exposure comput er ind epen den 

of any in put signal . The int en t of t his gray scale i s to prov ide a series 

of gray step s , th e bl ack and white steps of ,·1h:Lch are equiv al ent to t he nor­

malized input volt a.ges corr espondine; t o t he ca lib ra t ed bl ack and white l evels 

of th~ input s:i.gnal. T.he gray seale is a series of ei5ht equa l voltage ste-ps 
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but it is known th at for the same input voltag e to the Film Recorder , different 

vaJ.ues of density will be read. out from th e EGS 1,1hen compared to the Video Gray 

Bar . 

2) The Video Gray Bar 

The Video Gray Bar (VGB) is generated by th e Vid eo Data Si mul ator 

(VDS) . Durin g countdmm, the VDS is set according to published s/ c Video 

Cali bration parallleters. See Reference (1). The back porc h i s set t o a nom­

in al frequency ; sync tip, black l eve l and white leve l are then set t o produce 

th e publi shed differenc e frequ encies, all rel ative t o back porch. Eight equal 

step voltage leve l s are generated beti.-1een the bl ack level and the whit e leve l 

in two series of stairc ases. The first series starts at midscale and goes to 

bl ack l evel. The second series starts at ,·1hi te l eve l and goes to bl ack leve l 

i mmediate l y after t he black l evel of th e first series. 

The followi ng table lists th e correspondences. 

Bl ack Level 

Whi te Level 

Back Porch 

Sync 'l.'ip 

1 

Demod 
Output 

- 2 .760 ± .03 Volts 

2 - 1 .858 ± .03 Volts 

3 - - . 958 ± ,03 Volts 

4 - . 055 ± . 03 Volts 

5 + .8117 ± ,03 Volts 

6 +1 .750 ± .03 Volts 

7 +2.650 ± . 03 Vol ts 

8 +3.552 ± . 03 Volts 

-3 .000 ± . 03 Volts 

-2. 90 ± .03 Volts 

R~pres entin g 
a 6 

Frequ ency 

100 KHz 

851 KHz 

1. 227 KHz 

1. 603 M:Hz 

1. 979 MHz 

2 . 35lf MHz 

2.730 MHz 

0 . 000 MHz 

500 KHz 

3) White Level and Black Level Calibrat e Frames 

Processe d Video 
(To Film Recor der 
Exposure Computer ) 

0.0 00 ± ,0 2 Vol t s 

0. 143 ± . 02 Volts 

0 .286 ± .0 2 Volts 

o .~29 ± .02 Volts 

0 , 571 ± .0 2 ✓olts 

0 .714 ± , 02 Volts 

0. 857 ± .0 2 Vol ts 

1.0 00 ± .02 Volts 

Durin g coun-tdm-m and at the conclusion of the Video opera tin g pass , 

th e Film Recorder is put into a calibrat e mode in 1·1hich the exposure computer 
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put s out a si gnal corresponding to white l eve l (1 volt in put to the exposure 

computer ) , and a few frames are exposed on fi l m. SimiJ. arly, a blac k l eve l 

( 0 vol ts in put t o th e exposure computer ) i s recorded on fi~. l'illy shading 

i ntroduced by th e Film Recorder , or subsequent process i ng , can be measured 

f rom th ese fr ames . 

4) The Optical Gray Wede;e 

The optic al eray wedge is expos ed onto the fil m by an ind epende nt 

l i ght source. The fil m i s exposed by this gray wedge du_ring t he c.otmtdown 

and subsequent t o th e video operating pass as ,•1ell as a.utomatical1y at 50 

fr ame i ntervals during the pass . This provides a reference ·which will vary 

only because of fil m processing variation ind ependent of changes i n th e Film 

Recorder . 

5) Playbac k of th e Dub of th e s/c Calibrat i on Tape 

Subsequ ent to the end of a vie, ,1 period, a dub of selected frames 

fr om th e s/c Calibrat ion Tape is played back t hrough the system. The 

t ape playba.ck or i ginates at DSS- 11. 'J.'be entire system records the sie;nal 

j ust as if i t were a tru e real-time signal. See Reference (2 ) for a descrip­

ti on of th e data. content of this playback. 

Additiona l Remarks 

To t he eye used to vi ewing ne gatives intended for r api d product io n 

printi ng, th e negat iv es in the data pack ae;e may ,·1ell appear relativ ely dense . 

The r eason i s t hat the to e of th e H & D Curv e extends up to approximately .3 

t o .l+ densi ty units. It is hi ghl y desir ab l e fro m a photometr ic st andpo int 

t o pl ace the irr.age on th e most lin ear part of th e H fx. D Curve , henc e black 

l evel i s set t o th e minimwn dens i ty possible , but sti ll on th e lin ear p:::irti on 

of' tbe cur ve. 
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The Recorclin s Function 

All functions :Ln the exposure computer are normalized with respect 

to an input voltage of 1.0 volts . The relationship of the exposure computer 

output to it s input is: 

V t~ (K1 V. 
OU in 

The dens ity on the film, as measured by 
OR OA 

D ~ log (K V. + K ) 
1 J.n 2 

A furth er refinement is: fs 

Where : K
1 

+ K
2 

= 1 

OL'_ V . ,:(. 1.0 
in 

'6 R = Recording 't 
= Contrast Ratio 

an a.veraging densitometer , is : 

Where: = i s 
Film Deve lop ment { 

Syst em () 

D ::::; l og (K1 Vin + K ) 
2 

+ f (Beam Curr ent i . e., sp::>t siz e and shap e ) 

+ f (Lin e Spacing) ➔ f (Dither ) 

The effect of the la st three terms i s known to exi st, but no quanti­

t ative dat a is available at this tim e . 

By plottin g D versus log (K1 V. + K2) of the EGS or VGB, it is pos­in 

sible to derive V. fro m density measurements in a video fr ame, and hence, space­in 

craft delt a frequency ,-1hich can then be related to the camera output voltage and 

Scene Brightness. The slope of the cu_rve re presen ts( . 

For the EGS or VGB and a Contr ast Ratio setting of 25 , th e followin g 

r el ationships hold: 

, . 



Step 
V. 

1n 
K

1
V. K

2 . 111 + 

Black J. 0.0 00 ± ,02 Volts O. OlfO ± .0 23 Volts 

2 O.l.lr3 ± . 02 Volts o.1r1 ± .0 27 Volts 

3 0. 286 ± . 02 Volts 0 .315 ..L. .0 31 Volts ..L. 

1~ o.4 29 ± . 02 Ve>lts o.1 152 ± .0 35 Volts 

5 o. 571 :!: .0 2 Volts o. 588 :l: .0 39 Volts 

6 o . 711~ ± .0 2 Volts o. 725 ± .011.2 

::::J 7 0. 85 7 :l: .02 Volts 0.8 63 ± .0116 

Black 8 1.000 :l: .02 Volts 1.0 00 ± .0 50 V olts 

If co rrec tly ad ju sted , t he error i n th e li Ght intf sity 

fr om th e CRT in th e Film Recorder i f3 less th on ] crf . ;o compared tot e 

output of t he exposure computer , By measuring th e dens ities ov r 

a white or bl sck Calibrat e frame tl w char acte ristic shncl:i.nc; int 

du ced by th e fi~ n recorder can b e measured . 

Ref erences : 

1) Surveyor V Spc.J.cecraft Survey Camera Sc :i.cnce Calibr-atie>n Repo :ct 
1 Septemb er 1967 , Project Docrnnent No. 602-37 , (pa ge 2- a-9) 

2) Ibid, ( Page 2-a- 16 and 2-a-17) . 

· Pages 2 - b- l to 2 - b-8 are from IOM ff 272 -B-67-693) of 12 October 19 67 . 
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Shadin g Characteristics 
The EDR and the Duplicate negatives in this Data Package were 

produced from Optics I of the Film Recorder in the SFOF, .Pasadena. 
Figure B-1 shows an is odensity plot of the shading characteristics 
of this optics, Figure B-2 shows a series of orthogonal microdensito ­
meter traces taken at approximate equal spacing across and down a 
white calibration frame. The frame used to make these measurements 
was made as part of the calib rate frames exposed for the first video 
pass of the mission. Figure B-3 & B-l~ show th e same data taken from 
a special test during the 1st lunar ni ght. 

A cl ose examination of the films show some mottling ·which 
appears to account at least partial l y for th e apparent l y lar ge 
differences betw een the patterns. However , it can be stated that 
th ere is a general density gradient from upper left (highest) to 
lower right. 

System Gamma Plots 
Figure B-5 shows an example of a Syst em Gamma Plot. A corrected 

EGS plot is sho,m ,,1hich has b een constructed using th e left edge shading 
Clll'Ve of the image area. It is to be noted that the VGB is near th e 
cent er line of th e frame and the shading curve has smaller variations, 
as shown in the boxed in area indicat ed on Figure B-2. The measure­
ments were made from the same frame as Figures B-1 and B-2 . 

Demodulator Curv e 
Figure B-6 sho,,1s th e output volta ge of the FM Demodulator VS 

input frequency at a point prior to final amplification. 

Ori gin al Film I-1easurements 
Table B-1 giv es the measurements of the output of the exposure 

computer and density for th e Electrical Gray Bar and 9 points on a 
white Calibrate Frame. 

The r elationship between th e input to th e exposure comput er 
to its output is: 

y 
Vout = K

3 
(K

1 
Vin+ K2 ) R 

For Missi on E K1 = '{6' K2 = .04 (as discussed in Section A), 
K

3 
= 22,458 and YR=~ 

The li ght output of the film recorder optics is directly 
pr oportional to the e:>...rposure computer output voltage except for any 
shading charact er istics. 

Density vs Delta Frequency 
Figure b-7 shows density vs delta fr equency from back porch 

as ~easured on a series of original negativ es recorded on Optics I, 
SFOF, Pasadena. These orit'!Jnal ni?gatives are th ~ sources for the dupli­
cate negati ves in th e data package and for the EDR. 



Some caution should be exercised ·when using these curves . 

1) '.!.'he spread of density vs frequency is that experienced on all 
fil ms . 

2) For any one ro ll the spread or tolerance is· approximately± 

2- d-2 

.03 density units , i.e. Figure B-7 is an enve lope of a fami l y 
of curves, essential ly parallel to th e boundary of the envelope. 

3) Since these are measured.on t he original negatives , a similar 
set of curves should be generated from measurements made on th e 
duplic ate negatives. 
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TABLE BI 

ME/iSURED DATA ON ORIGI NAL NEGATIVES 
EXPOSED ON OPTICS I, SFOF, PASADENA 

GMT Day 25 3/~g l+ 
Fil m Contro l No.WO 3 . 

COMPUTEn OUTPU.r DENSI TY t:iEJ\SUJ~EI:,JE:FTS 

EGS 

l. 4. 525 
2. 9. 310 
3. 12 . 32 
l~. 1Lr,82 
5. 16.9 9 
6. 18 . 94 
7. 20.70 
8. 22.35 

EGS 

. 52 

. 96 
1.20 
1.39 
1.62 
1.69 
1.7 8 
1.82 

1.67 
1.69 
1.61 
Avera ee : 

1.70 
1.6 5 
1.67 

1.677 

VGB 

.56 
1.02 
1.2 5 
1.39 
1.47 
1.54 
1. 58 
1.63 

1.76 
1.6 8 
1.66 

2- d- 5 



TABLE BI 

MEASURED DATA ON ORIGHff\L NEGNl'IVES 
EXPOSED ON OPTICS I, SFOF, PASADENA 

GMT Day 254/255 
Fil m Contro l No. 

COMPUTER OUTPUT 

EGS 

1. 4,535 
2. 9, 225 
3, 12.37 
4. lLf,69 
5, 16. 929 
6. 18. 96 
7, 20.255 
8. 22, lf8 

EGS VGB 

WHITE CALIBRATE F'Rf,J,JE - ----- - -- --

2- d- 6 



TABLE BI 

MEIISURED DATA ON ORIGINAL NEG/\TIVES 
EXPOSED OH OPTICS I, SFOF, PASADENA 

GMT Day 9.5/256 
Fil m Control No .wo 3-'-68 __ 

COMPUTER OU'l'PITT DENSITY ME/\SURE!:-IEHTS 

EGS 

1. if. 55 
2. 9.16 
3. 12. 26 
.h. ll f.71 
5. 16.975 
6. 18 .86 
7. 20.lr95 
8. 22. 23 

EGS VGB 

.56 
1.0 2 
1. 21f 
1. 36 
1. 50 
1.62 
1. 69 
1.74 

WHITF. CALIBHP,TE FRAME 

1.57 1.54 
1.69 1. 65 
1. 68 1. 59 
Avera ge : 1. 636 

1.6 6 
1. 68 
1. 67 



TABIB BI 

MEASURED Di~TA ON ORIGINAL NEGATIVES 
EXPOSED ON OPrI CS I , SFOF , PASADENA 

GMT Day 257 - ---
Fil m Cont:ro1 No. WO 379 

COMPUTER OUTPUT DENSITY MEASUiF211EETS 

EGS 

1. 22. 21-r 
2 . 20 ,775 
? 
J• 19 .09 
!r. 17, 145 
5, 14 . 95 
6. 12 . 39 
7. 9 , 2ir 
8. 4. 38 

-·-
EGS VGB 

. 50 . 60 
1. 02 1.0 5 
1. 28 1. 24 
1. 44 1. 37 
1. 61 1.4 6 
1.71 1. 53 
1. 79 1. 60 
1. 83 1. 68 

WHITE CALIBRATE FRN°lE 

1. 63 
1. 74 
1. 66 
Avera ge : 

1.67 1.7 9 
1. 69 1. 65 
1. 66 1. 66 

1. 650 

2-d- 8 



TA'.BLE '.B'J'. 

MEASURED DJ\'l'/1 ON ORIGINAL NEGNCIVES 
EXPOSED- Ol'J OPTICS I , SFOF, PASADENA 

GMT Day 258 
Film Control No. WO 399 

COMPlJ'I'ER OUTPlJr DENSI'l'Y MEJ\SU.RFJ1!EETS 

EGS EGS VGB 

1. 22.52 .56 .66 
2. 20.86 1.0 0 1.1 2 
3. 19.02 1. 23 1.32 
!t. 17. 00 1.4 2 1. Lt3 
5. lLt.81 1. 66 1.50 
6. 12.37 1.78 1. 56 
7. 9. 29 1. 87 1.60 
8. 4.5 3 1. 90 1. 62 

WHITE CALIBHA1'E FHN-!E --- ---·· ·- ·- -·•---

1.76 1.78 1. 86 
1. 83 1.7 5 1.76 
1.7 5 1.71 1.73 
Aver age : 1.770 

2-d-9 



TABLE BI 

MEASURED D/\TA ON OlUGIHAL NEG1\TIVES 
EXPOSED ON OFJ'ICS I , SFOF, PASADElM 

GMT Day 258/259_ 
Fil m Contro l No. 

COMPU'I'ER OUTPur DE!'iiSI TY ME/.~SlJ.R:E:MENTS 

EGS 

1. 22.35 
2. 20.70 
3. 18 .82 
lr. 16. 87 
5, 14.7 8 
6. 12 .!18 
7, 9,35 
8. 4. 56 

- ----- -- ---- -·~--~ 
EGS VGB 

.47 .54 

.8 9 . 96 
1.1 4 l.lL f 
1.3 2 1.24 
1.51 1.31 
1.6 2 1.3 9 
1.7Lr 1.46 
1. 81 1.54 

WHITE C!-1LIBRl ,TE FR/ll:Ll1
~ 

1.5 6 
1.61 
1. 53 

1. 54 
1.48 
1.4 8 

1. 66 
1.50 
1. 50 



TABLE BI 

MEASURED DNrA ON OIUGINAL NEGATIVES 
EXPOSED ON OPTICS I , SFOF, PAS!1DENA 

Gl'-fr Do.y 260 
Fil m Control No. WO Lr27 

COMPUTER OUTPUT.' DENSITY MEASUREMENTS 

EGS 

1. 22.36 
2. 20,71 
3, 18 .82 
lL 16. 88 
5, llr . 775 
6. 12. 41 
7. 9.3 6 
8. 4.5 6 

EGS VGB 

.61 .66 
1.10 1.15 
1. 36 1.3 6 
1.5 4 1.5 0 
1.7 0 1.60 
1. 82 1.66 
1. 90 1.7 2 
1. 95 1.76 

WHITE CALIBRATE FRJ1ME --------------
1.74 
1.7 5 
1. 89 
Average : 

1.76 
1.7 8 
1.7 9 

1.7 86 

1.76 
l.81r 
1.79 

2 - d-11 



COMPUTER 

EGS 

1. 22.36 
2. 20!56 
3. 18.92 
l, ,. 16 . 94 
5. 14.80 
6. 12. 37 
7, 9. 33 
8. 4. 53 

TABLE BI 

MEASURED DNJ'A ON ORIGIHAL NEGATIVES 
EXPOSED ON OPTICS I, SFOF, PASADENA 

OU'rPUI' 

GMT Day 261 
FHm Contro l no .W0438-· 

D1-:t'JSITY ME/',SlJHEMEi{TS 

EGS VGB 

. 56 .60 
1. 03 1. 08 
1. 29 1. 28 
1.4 8 1. 40 
1. 63 1. 50 
1. 75 1. 58 
1. 85 1. 64 
1. 86 1.7 0 

WHITE C!1LJDHATE FRN,JE. 

1. 58 
1. 60 
1. 58 
Avera ge 

1. 58 
1. 56 
1. 56 
1. 582 

1. 66 
1. 55 
1. 57 

2- d- 12 



COMPUTER 

EGS 

.1. 22 . 7Lf 
2. 21.11 
3, 19. 27 
lf. 17. 3Lf 
5, 15.11 
6. 12 .66 
7, 9,49 
8. 4. 67 

TABLE BI 

MEASlf.RED DATA ON ORIGINAL NEGATIVES 
EXPOSED ON OPJ'ICS I , SFOF , PASP,DENJ\ 

GMT Day 262 
Fil m Contro l No. WO lfl 3 

OUTPDr DENSI'l'Y MEJ\SUREtiiENTS 

EGS VGB 

WHITE . C/.\1,IBTIATE FR/:ME 

2 - d - .Lj 



COMl)UTER 

EGS 

1. 22 . 355 
2. 20.78 
3. 19.11 
4. 17.14 
5, 1h. 95 
6. 12 . L12 
7. 9.112 
8. 4 . 565 

TABIB BI 

MEASUHED DATA ON ORI GHTPJJ NEGJl.'l'IVES 
EXPOSED ON OPTICS I , SFOF, PASADEH.I\ 

OUTPUT 

m.1'r Day _26 J __ 
Fil m Con t ro l No . WO !r61 

m~ JSI'l'Y MEASURENEN'I'S 
-

EGS VGB 

.56 .60 
1.0 2 1.0 6 
1. 28 1. 26 
1.4 5 1.40 
1. 54 1.5 0 
1.71 1. 58 
1.90 1. 63 
1. 96 1.71 

WHITE CALIBRATE FRN,iE 

1.7 4 
1.71 
1. 86 
Average : 

1.711 
1.77 
1. 80 

1.77 3 

1.7 4 
1. 82 
1.7 8 

2 - d -1- Lf 



TABIB BI 

MEASURED DATA ON ORIGINJ\L NEGATIVES 
EXPOSED ON OPTICS I, SFOF', PASADENA 

GMT Day 26Lf ---=="-'---
Film Control No. WO 482 . 

COMPUTER OUTPUI' DENSITY MEAStmf1,IENTS 

EGS 

1. 4.580 
2. 9. 21f0 
3. 12 .27 
lf. 14.74 5 
5. 16.9 9 
6. 19.0 65 
7, 20.695 
8. 22. lfl0 

EGS VGB 

.52 .58 

.94 1.03 
1.18 1.26 
1.3 6 1.39 
1.57 1.49 
1.72 1. 5Lf 
1.82 . 1.6 2 
1.9 2 1.6 9 

WHITE CALIBRATE FRJl1,1E 

1.72 
1.78 
1.73 
Avera ge : 

1. 70 1.82 
1. 72 1.68 
1. 70 1.66 

1.72 3 

2-d-·15 



TABIE BI 

MEJ\SURED D/1TA ON ORIGINATJ NECATIV}:S 
EXPOSED ON OPTI CS I, SFOF, PAS/I.DENA 

Gl'-'IT Day ___gg-5 __ 
Fil m Contro l No . ..Jl.Q._5_Q5_ 

COivlPUl'EH OUTPUT DENSI'l'Y MEAS lIBE:l:iEi1TS 

EGS 

1. 4.53 
2. 9.40 
3, 12,73 
l.1. 15.01 
5, 17, 235 
6. 19. 25 
7. 21.02 
8. 22.685 

EGS VGB 

,5 3 .60 
, 97 1.02 

1.2 2 1.23 
1.4 0 1. 3!.1 
1.5 8 1.44 
1.70 1.52 
1.8 2 1.59 
1. 87 1.67 

WHITE C/11,IBP-./ITE FRN-iE 

1.6 8 
1.7 2 
1.70 
Average : 

1.70 
1.6 8 
1.70 

1.705 

1.78 
1. 68 
1.71 

2-d-16 
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CAMERA PERFORMANCE 

The Surveyor V spacecraft camera was landed with the hood 

closed. Furtheniore, 111hen the vernier engines were fired as part 

of. a post-touchdown test, the hood was also closed. Therefore, there 

were no :problems with . dust on the mirror as there were on s/c III. 

During the laat part of tlle pa.es over station 42 e.nd during 

the last JJSSS over station 11, the TV camera was stuck in the green 

filter, focus step 39, and narra11 angle. Other tban this, the camera 

operated in an exc~llent manner. 

However, there was a phenanenon associated with the frequency 

deviation of the transmitters. This is detailed on the next pages. 
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S/C-5 VIlEO WHITE tEVEL J'EVIATION 

The frequency deviation of the s/C-5 transmitters corresponding to white 
video was vastly greate~ than the design range, resulting itr potential 
degradation of bright TJunar scenes. This degradation results fran. the 
effect of various bandpass filters used in the ground processing system. 

'Figure I shows both the design and measured S/C-5 video frequency de­
viations. Also shown are tvo canposite bandpass filter responses of the 
ground system. 

In order to show the effect of video outside the bandpass of the ground 
system, a greybar test pattern with ten levels was used. Figure II 
shows the frequency deviation corresponding to each of the ten levels of 
the test pattern. The s/C-5 peak white video lies between the ninth and 
tenth levels of the test pattern. 

Figure III shows the bandpass effect of the TV-GJ)HS when processing the 
test pattern video. The salt-pepper effect in the white level is due 
to the filter :response. The signal level used corresponds to that actually 
received fran s/C-5 during Lunar TV operation. 

In order to partially canpensate for the expected loss of extreme bright 
video, an operational procedure was developed whereby the rss receiver 
supplying video to the TV-GJ)HS and FR-&>o tape recorders was detuned by 
500 KHz in a direction to more center the video signals in the passband 
of the ground system. The I'SS receivers supplying video to the CJ"IC, at 
Goldstone and overseas, were detuned by 200 KHz in the same direction. 
The effect of this detuning is shown in Figure IV using again the same 
test pattern and equivalent received signal level as in Figure III. The 
reduction of the salt-pepper noise in the white level is the result of 
moving the video signals more within the passband of the ground processing 
system. 

The receiver detuning described above served to reduce noise in bright 
Lunar scenes. Video photometric calibrations were not affected since 
video levels are referenced to the back porch portion of the video wave­
form in the ground processing system. 
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Fi gure I Gro und System 
Filter Response 
and Video Fre­
quency Devi ation : 

Fi gure II Tes t Pattern 
Greybar Levels 



FI GURE III Greybar Test Pattern Without 
Receiver Detuning 

FI GURE IV Greybar Tes t Pattern With 500 KHz 
Receiver Detun i ng 
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SURVEYOR V ORIENTATION AND LOCATION 

The landing site of the spacecraft, as determined from inflight tracking data, is at 

1.50°N latitude and 23. 19°E longitude. On the basis of post-landing tracking data, the 

landing site is at 1.41°N latitude and 23. 15°E longitude. This site is in the southwestern 

part of Mare Tranquillitatis, about 70 km north of the southern boundary of the mare and a 

little over 80 km east of the crater Sabine. It is near the periphery of a complex system of 

mare ridges, but no known mare ridges occur within 19 km of the most probable position of the 

the landing site. The region is crossed by faint rays associated with the major crater Theophilus 

Theophilus, 350 km to the south, and the landing site may be within one of the Theophilus 

rays. 

The orientation of the spacecraft and of the camera has been determined from 

television camera observations of stars and planets and of the lunar horizon, and also from 

the angular settings of the solar panel sun sensor and positional tuning of the spacecraft's 

planar array antenna. The stars Sirius, Arcturus, Agena, and Capella and the planets 

Venus and Jupiter were observed. Preliminary reduction of these observations showed that 

the spacecraft was tilted 19.7 deg at an azimuth of Nl7°E. Observations of the lunar 

horizon, on the other hand, indicate that the spacecraft was tilted 19 .4 deg at an azimuth 

of Nl3°E. The amount of tilt of the spacecraft, at the time of these observations, is known 

within a few tenths of a degree, but the present solution for the azimuth of tilt has a probable 

error of several degrees. The camera 0-deg azimuth was found from the stellar and planetary 

observations to be oriented approximately N24.7°E. This solution is accurate to within a 

degree. Near the end of the first lunar day, the shock absorbers on legs 2 and 3 compressed, 

and the spacecraft was ti I ted about 3 deg more to the northeast. 

Figures 1 and 2 are topographic maps of the Surveyor V landing site. The informa­

tion for construction of these maps was collected by a technique cal led focus ranging. This 

technique utilizes pictures taken at eight to ten different focus settings at each camera 

elevation position along a given azimuth. Small areas in best focus in each picture are 

located on a mosaic of pictures taken at specific focus settings; the azimuth and elevation 

of the centers of each small area in best focus are determined by graphical measurement. 
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The location of a point on the lunar surface with respect to the intersection of the camera­

mirror rotation axes is computed from azimuth, elevation, and calibrated focus distance. 

Focus-ranging surveys of the Surveyor V landing site were taken at each available camera 

elevation position along camera azimuth lines 18 deg apartment. The elevation angles are 

separated by 4. 96-deg increments. 



DEPARTMENT Of INTE RIOR 
UNITEO STATES GEOLOGICAL SURV EY 

0 
0 
() () 

l 
/ 

U t!III U ( 0,110 OCCUOI.LC'f 
'fUTltAL !OJ• 
-•lOOOIM.t• ........... --~u--• o• "'., .. , ::.::r~~~r{~r~~;:rr·:?''· 

c .... ,~~.'::!..°: ~\ •-

:::; 

() 

( ') 
\.._ / 

C, 

Cl 

(_) 

0 

() 

~I) 

(J 

'j r', 
() 

'- .,/ 

C) 

-_,,__ ( -r ..,._,, r' c_, 

cj:, ) 
(l '---- E.,.0/ 

,, 

::, 

,o .. 1ou11 IHT[lt VAL ~o C[ Nl l .. [1[115 
Q.t.fU M 15 10 M[l[ltS ll[LOW CU![II& .. 11111011 [l,[VAT IOII 

TOPOGRA PHIC MA P 
OF 

TH E SURVEYO R Y. L AND ING SIT E 

" RM BAT SON. RAY MOND JORDAN, ANO KB L ARSON 

rJ 

,, 

,, 

N 

1 

3-6-3 

PREPARED IN COOPERATION 
WITH THE NATIONAL AERONAUTICS 
ANO SPl'.CE ADMINISTRATION 

Figure 1. Small Scal e Topog raph ic f'.iap of the Surveyor V Landing Site. 
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CE!ESTIAL EPHEMERIS 

11'he following pages contain the lunicentric positions or the following 
celestial bodies: 

AAUR fl lpha Auriga O!pell.a 

ABOO alpha Bootes .Arcturus 

BCEN beta Centauri Agena 

AQ4A alpha Cenis Major Sirius 

Venus 

Jupiter 

Sun 

Earth 
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Post TD Stat i on 
Pass CMDG 

1 DSS-11 

DSS- 42 

2 DSS-11 

DSS-42 

3 DSS-11 

DSS-1~2 

4 DSS-11 

III . SSAC SURVEYOR V TELEVISION OPERATIONS 

FIRS'J.1 LUNAR DAY 

Survey 
Number ·Act i vity 

010 Pad 3-2 (200 Line ) 
020 360° W/ A Pan. 

020 Contin uatio n of w/A 360° Pan. 
020 Continua t io n of w/ A 360° Pan. 
021 ASI Mirror Cover age 
020 Compl etion of W/A 360° Pan . 

010 360° w/ A Pan . 
020 Speci al Area 
021 Ame. Mirro rs 
030 Focus Range Az . +36° 
031 Focus Range Az . +18° 
o4o N/ A Segment 4 
041 N/ A Segment 5 
042 • N/ A Segment 3 (not compl ete d) 

042 N/ A Segment 3 
043 N/ A Segment 2 
·050 Photometric Data (East- Wes t ) 

010 Speci al Area 
011 Aux . Mirro r 
012 Specia l Area 
020 Star Survey (Venus , Rigel , 

Sirius, Canopus ) 
St ow Cmnera for Ver nie r Test 

030 Speci al Area 
031 Ame. Mirro r s 

o4o W/ A 360° Pan . 
050 N/ A Segment 3 

Camer a Shut down Due to Temp; 

010 Magnet Surv ey 
020 Photo metric Surv ey 
030 W/ A Col or ASI 
o4o Spec ia l Area and Manual Mod. 
050 Ame. Mirr or s 
060 w/ A 360° Pan 
070 St ar Surv ey - Arcturu s 
080 N/ A Segment 4 

3-d- l 

Time GMT 
St art - End 

254-0140 254-0232 
-0530 -0545 

254-0547 254-0713 
-0813 -0830 
-0834 -0850 
-0852 -0857 

254-2338 254-2359 
255-0003 255-0239 

-0239 -0251 
-0308 -0333 
-0409 ~Ol+41 
-0449 -0516 
-0523 -0546 
-0552 -0612 

255-0700 255-0~(25 
-0737 -0758 
-0759 -0853 

256-0015 256-0112 
-0113 -0128 
-0129 -0146 

-0250 -0330 
-0330 -0335 
-0622 -0707 
-0727 -0735 

256-0758 256-0815 
-0913 -1022 

- 257-0104 257-0108 
-0110 -0350 
-0351 -0407 
-0433 -0510 
-0514 -0551 
-0554 -0610 
-0632 -0651 
-0653 -0723 



Post TD 
Pass 

4 

5 

6 

7 

8 

Station 
CMDG 

DSS-42 

DSS-11 

DSS-11 

DSS-42 

DSS-11 

DSS-11 

DSS-42 

Survey 
Number 

081 
082 
090 

010 
020 
030 
o4o 
050 
051 
052 
060 
070 
080 
081 

010 
020 
030 
040 
050 
051 
052 
053 
060 
070 

010 
020 
030 
020 

010 
020 
030 
01.1-0 
050 
060 
070 

Activity 

Magnet Survey 
N/A Segment 3 
Focus Range Az. +108° 

Photometri c Survey 
w/ A 360° Pan 
Magnet Color Survey 
Speci al Area 
Focus Ranging 
Focus Ranging 
Focus Ranging 
Star Survey - Sirius 
Au:x. Mir r or s 
N/A Segment 2 
N/ A Segment 5 

Photo metric Survey 
Magnet Color Survey 
Crush Block 1 Area 
Aux:. Mirrors 
Focus Rangin g Az. -36° 
Focus Rangin g Az. -18° 

· Focus Rangin g Az. o0 

Focus Rangin g Az. +18° 
Star Survey - Canella 

0 ~ 

W/A 360 Pan 

N/ A Segment 3 
N/A Segment 4 
N/A Segment 5 
Magnet Color Survey 
W/A Color (CT-202, Seq. 041-257) 

Magnet Sur vey 
Photo metric Data Collection 
Crush Block 1 Area 
Photo metric Data Collection 

Photmetric Data Collect ion 
w/ A 360° Pan. 
Compartment "B" Photometric 
Magnet Survey 
Aux. Mirrors 
W/A Color (CT-202, Seq. 0257- 0372) 
Solar Coron a Glare Test 

Solar Corona Glare Test 

Time 
Start 

257-0757 
-0804 
-0833 

258-0115 
-0320 
-0341 
-0358 · 
-0510 
-0558 
-0624 
-0725 
-0800 
-0823 
-0931 

259-01 48 
-0440 
-0451 
-050 4 
-0552 
-0724 
-0811 
-0945 
-1020 
-10 44 

259-1130 
-1221 
-1330 
-1441 
-1618 

260-0213 
-0230 
-0313 
-0322 

261-0211-8 
-0l.r49 
-0517 
-0650 
-0655 
-0713 
-0735 

3-d-2 

GMT 
- End 

257-0 803 
-0833 
-0847 

258- 0317 
-0341 
-0353 
-0510 
-0554 
-0621 
-0700 
-0754 
-0820 
-0848 
-0951 

259-0 440 
-011-51 
-0503 
~0526 
-0703 
-0 806 
-0 941 
-1020 
-10 40 
-1103 

259-1220 
-1328 
-1350 
-1523 
-1732 

260-0230 
-0313 
-0322 
-0337 

261-0 430 
-051 6 
-0649 
-0655 
-0710 
-0731 
-0757 



3-d-3 

Post TD 'Statfon Survey Time GMT 
Pass CMD'.} Number Activity Start - End -- ·-

9 DSS- .11 010 Star Survey 262-0324 262-0349 
020 Photometric Data Collec ti on -0354 -0503 
030 Magnet Survey -0 505 - 0510 
o4o Special Area -:0510 - 0615 
050 Aux. Mirrors - 0617 -0624 
060 w/ A 360° Pan. -0626 - 0702 
011 Star Survey - Mars - 0702 -0714 
070 N/A Rock Color - 0715 -0751 

10 DSS-11 010 Photometric Survey 263-0358 263-0450 
020 Focus Ranging, Az. -144° -0451 -0511 
021 Focus Ranging, Az. -126° -0511 -0533 
022 Focus Ranging, Az. +124° -0533 - 0547 
023 Focus Ranging, Az. +108° -0547 -0642 
030 W/A 360° Pan to Seq. 240 - 0644 -0654 
o4o Star Survey, Jupiter and Venus -0655 -0711 
030 W/ A 360° - Continued - 0714 -0720 
050 N/A Segment 1 -0721 -0743 
051 N/A Segment 2 -0805 -0831 
052 N/ A Segment 3 -0832 .:.0918 
053 N/ A Segment l~ -0921 -0957 
054 N/ A Segment 5 -0957 -1025 
060 Magnet Survey -1056 -1059 
070 Special ft:rea -1059 -1144 
080 Aux. Mirrors - 111~4 -1149 
070 Special Area -l1L~9 -1201 

DSS-42 SPAC TV Gain Margin Tes t 263-1640 263-1805 

11 DSS-11 010 Photometric Data Coll ecti on 264-0354 264- 01~1~2 
020 w/ A 360° Pan. -01~44 -0459 
030 Magnet Survey - 0516 -0518 
040 ·special Area -0521 -0606 
050 Aux. Mirrors -0609 -0621 
060 Focus Ranging, Az. +90° -0624 -0652 
061 Focus Rangin g, Az. +72° 264-0655 264-0755 
062 Focus Rangin g, Az. +54° -0755 -082 5 
063 Focus Ranging, Az. +36° -0826 -0916 
070 W/A Color Survey -0920 -0947 
080 Shadow Pro gres s ion - 0948 -1025 

. 090 N/A Segment 1 -1 026 -101~4 
091 N/A Segment 2 -1044 -1103 
092 N/A Segment 3 -1 104 -1202 
093 N/A Segment 4 -1206 -1252 
094 N/A Segment 5 - 1253 -1324 
081 Shad.ow Progression -1325 -1329 

DSS-42 Shadow Progressio n and 
Magnet Survey 264-171~3 264-1812 



3-d-4 

Post TD Station Survey Time GMT 
Pass CMDG Number Activity Start - End 

11 DSS-61 Shadow Pro gress ion and 
Magnet Survey 265-0208 265-0230 

12 DSS-11 010 w/A 360° Pan 265:-0438 265-0509 
011 w/ A Survey at El. -10° -0510 -0516 
020 Special Area -0517 -0601 
030 Au:x. Mirrors -0603 -0607 
040 N/ A Segment 1, Lower Half -0610 -0627 
041 N/ A Segment 5, Lower Half -0659 -0714 . 
050 Photometric Data Collection -0714 -0756 
060 Focus Ranging -0757 -0933 
070 Shadow Progression -0934 -1002 
060 Focus Ranging -1003 -1103 
080 N/ A Segment 1 -1107 -1122 
081 N/A Segment 2 -1122 -1142 
082 N/a Segment 3 -1143 -1241 
090 Spec ial Area -1316 -1404 
100 Au:x. Mirrors -1405 -1410 
110 Shadow Progression -1419 -14l r2 
120 W/A Survey, El. -70° -llr49 -1lr56 
083 N / A Segment 4 -1457 -1538 
084 N/A Segment 5 to Seq. 440 -1539 -1614 

DSS-42 1 N/A Segment 5, Start Seq . 0346 265-1609 265-1636 
2 Shadow Pro gression and 

Auxiliary Mirrors -1731 -1833 
3 Shadcw Pro gression and 

w/ A 360° Pan. -1925 -2034 

DSS-61 1 Shadow Progr ession 265-2143 265-2207 
2 Shadow Progression -2303 -2331 
3 Shadow Pro gress ion and 

Auxiliary Mirrors 266-0013 266-
- 4 Shadow Progression and 

w/ A 360° Pan. -0117 -0155 
5 Shadow Pro gress ion -0215 -0225 
6 Shadow Progression -0312 -0341 
7 Shadow Progressj_on -0418 -0427 

13 DSS-11 010 W/ A 360° Pan. 266-0530 266-0552 
020 Magnet Survey -0553 -0557 
030 Aux. Mirrors -0558 -0 604 
o4o Crush Block 1 and 3 Areas · -0631 -063 9 
050 Photo metric Data Coll ectio n -0642 -07l r9 
060 Magnet Color Survey -0749 -0753 
orro Shadow Progression -0828 -0853 
080 N/A Segment 1 -0856 -0918 
081 N/A Segment 2 -0922 -0941 
082 N/A Segment 3 to Seq. 056 -0943 -094 6 
090 Magnet Color Survey -09lr8 -1002 



3-d-5 

Post TD Station Surv ey Time GMT 
Pass CMDG Nu.rnber Activity Start - End 

13 DSS-11 082 N/ A Sewent 3} Continued 266-1002 266-1118 
100 w/ A 360° Pan. -1119 -1142 
083 N/ A Segment 1~ -1147 -121~0 
o81~ N/ A Segment 5 -.1318 -1411 
110 Shadow Pro gression -1411 -1425 
120 Star Survey - Agena -1428 -1443 
041 Special Area -1454 -1520 
071 Shadow Progression -1521 -1539 

DSS-42 072 Shadow Pro gression 266-1635 266-1658 
Shadow Pro gressi on -1804 -1828 
Shadow Pro gression -1926 -191~7 
Shadow Pro gress ion -2047 -2129 
Camera Problems 

DSS-61 Camera Int errogation 266-2218 266-2304 
Shadow Pro gression -2338 -23,42 
Shadow Progression Each 

30 Minutes (10 Times) 267-0112 267-0539 

14 DSS-11 010 N/ A Horizon} Seg. l} 2, 3, 4 267-0609 267~0~(50 
020 N/A Horizon, Seg. 1, 2, 3, l+ -0803 -0841 
030 N/ A Horizon, Seg. 1, 2, 3, 4 -0900 -0927 
01~0 N/A Horizon, Seg. 1, 2, 3, 4 -0957 -1030 
050 Zero Phase Monitoring -1030 -1057 
060 Sol ar Corona Cycled with 

Engineer in~ -1058 -1428 
070 Earth Shine and Shutdown -1429 -150 6 

Total frames} all stations, first lunar day - 18006 



3-d- 6 

TIME EXPOSURE FRAMES 

Dur i ng l unar ~uns et, some of t h , p ictures wer e taken i n t he i ntegrat e 
mode . Thes e sunse t time exp osu r e frames are as follows : 
Da;y: 267 

GMT IRIS EXPOSURE AZ EL 

11- 02-13 f /8 1. 2 sec . 

11-0 5-3 9 f /22 10 sec . 

11-07-20 f / 22 30 sec . 

11-0 8-3 2 f / 22 30 sec . 

11-10-5 5 f /22 1.2 sec . +114 +7 

11-1 8-1 9 f /22 90 sec . +114 +7 

11-2 3-3 5 f /22 5 mi n . +114 +7 

11-3 5- 21 f /22 10 min. +114 +7 

11-4 5- 55 f /22 10 mi n . +114 +7 

11-54- 25 f /11 7 mi n . +114 +7 

12- 02- 49 f /11 5 _min . +114 +7 

12- 09-1 0 f /11 5 min . +114 +7 

12- 14-4 9 f /11 5 min . +114 +7 

12-20-2 5 f / 11 5 min . +114 +7 

12- 22-44 f / 4 40 sec. +114 +7 

12- 30-1 5 f /8 5 min . +114 +7 

12-37-33 f /8 5 min . +114 +7 

12-43 - 00 f /8 5 min . +114 +7 

12- 48-3 6 f /8 5 min . +114 +7 

12- 54-5 5 f / 4 5 min . +114 +7 

13- 00-3 5 r/ 4 5 min. +114 +7 

13~06-2 6 f / 4 5 min. +114 +7 

13- 12-4 8 f / 4 5 mi n . +114 +7 

13- 20- 03 f / lf 5 min . +114 +7 

13- 29 :..44 f / 4 5 mi n . +117 +7 

13-3 6- 26 f / 4 5 min . +117 +7 

13- 42-21 f/4 5 mi n . +117 +7 

13-4 9-2 6 f / l f Shut t er c l osed +117 +7 



3-d - 7 

TD1E EXPOSURE F'RAJ.\filS 

(cont. ) 

Day 267 
GMT IRIS EXPOSURE AZ EL 

13-55-31 f/4 Shutter closed +117 +7 

14-04-11 f/4 5 min. +117 +7 

14-10-07' f/4 5 min. +117 +12 

14-16-56 f/4 5 min. +117 +12 

14-22-44 f/4 5 min. +117 +12 

14-2 8-26 f/4 5 min. +117 +12 



. , 

4-a-l 

FRAME JMAGES 

The frames contain fairly complete ide nt ification data which 

appears from left to right on each frame. This data is described be­

l ow: 

1. The vertical electrical gray scale. For an explanation of this, 

and its use, see the section on TVGDHS calibration. 

2. The 48mm by 48mm image . 

3. Identificati on inf ormati on , taken either from returned television 

identifi cat i on or added on ground receipt. Here is provided only 

a decoding of the TVID abbreviations. For more infor mati on please 

refer to the section on t elevision i dent ificatio n data . 

a. Octa l file number 

b. Greenwich mean ti me of receipt 

c. Mission code and receiving station code 

d. Mission 

e. STA 

f. CAM 

g. AZ 

h. EL 

i. FOC 

j. FL 

k. IRIS 

always E, Surveyor V 

receiving station; DSS 11 is Goldstone, California 

camera number 3 

azimuth angle of the camera mirror 

elevation angle of the camer a mirror 

computed distance to th e plane of principal 

focus, in meters 

focal len gth of the camera in millimeters 

f number of the iris 



1. 

m. 

n. 

o. 

p. 

q. 

r. 

s. 

t. 

u. 

FLTR 

SHTR 

· rs 

MSF 

EIBC 

VID 

CAL 

EREC 

ALARMS 

WDS 

color filter wheel position 

camera shutter mode 

state of the iris servo 

state of the camera multiple step focus 

4-a-2 

electronics temperature in degrees centigrade 

vidicon faceplat e temperature ~n degrees centigrade 

calibrati on voltage 

computed erection angle in degrees to bring the horizon 
to a horizontal position 

alarms or errors detected in the transmitted TVID 

number of transmitted TVID fr w1es processed to provide 
the above data 

4. A process code above th e television identific ation data recorded as a 

machine readable dot pattern. 

5. A frame of film roll number above a machine r eadab le bar pattern containi ng 

the mission, receivin g station, process and fram e of roll number codes, and 

GMT. 
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MOSAICS 

A number of USGS prepared mosaics have been included to aid in the inter-
pretation of individual frames and to provide an integrated view of the 
Surveyor and its landing site. The following is a list af the mosaics 
which have been selected for inclusion in the data package. 

Lay Iense Angle Sector Catalo~ Number 

255 N/A 4 13 SI 

255 N/A 4 & 5 14 SI 

257 N/A 3 34 SI 

258 N/A 2 40 

258 N/A 2 41 

258 N/A 5 43 SI 

256 N/A 3 58 SI 

263 N/A 3 69 
263 N/A 4 72 

264 N/A 2 88 

264 N/A 4 91 

264 N/A 4 92 

264 N/A 5 94 

265 N/A 1 101 

265 N/A 1 107 

265 N/A 2 108 

265 N/A 2 109 

265 N/A 3 110 

265 N/A 3 111 

266 N/A 2 132 

266 N/A 3 133 

266 N/A 3 134 

N/A = Narrow 
w = Wide 



Catalog # 

5-MP-9 

5-MP-17 

5-MP-18 

5-MP-19 

5-MP- 22 

5-MP-24 

5-MP- 25 

5-MP- 26 

5-MP-27 

5-MP-2 8 · 

5-MP-2 9 

5-MP-30 

5-MP-31 

5- MP-32 

5-MP-33 

5-MP- 34 

5-MP-35 

5-MP- 36 

5-MP- 37 

5-MP-38 

5-MP-3 9 

4-b-2 

MECHANICAL PROPERTIES WORKING GROUP 
SURVEYOR MISSION E MOSAIC PHOTOS 

J PL Photo Lab GMT Description 
Negativ e# Day 

211-1995 · 254 WA Mosaic fr om Pad 2 to Pad 3 

211 - 1996 256 NA - Mirrors - Prefirin g 

211 -1 99 7 256 NA - Mirr ors - Postfirin g 

211-20 23A 25 7 WA Pad 2 trench 

211 - 20 23B 265 NA - Mirrors - Postfirin g 

211 -1 998 255 NA- ASI Area - Pref irin g 

211 - 19 99 257 NA - ASI Area - Postf iri ng 

211 - 2000 255 NA - Pad 2 Area - Pref i ring 

2 11- 200 1 256 NA - Pad 2 Area - Postfiring 

211 - 2002 263 NA - Mirr ors - Postfirin g 

211 - 2003 258 NA - Pa d 3 Area - Postfirin g 

211 - 2024A 264 NA Pad 3 Area Postfirin g 

211-2004 255 NA - Mirrors - Prefirin g 

211- 2024B 255 NA - Pad 3 Area - Prefirin g 

211- 2039 263 WA - Pad 3 Area - Postfiring 

211 - 2041 258 NA - Pad 2 Trench Area (Full ) 
Mosaic 

211 - 2025A 266 NA - Mirrors - Postfiri ng 

211 - 2025B 2 56 NA - Detail of Pad 2 trench 
( 5 Fram es ) 

211 - 2021B 255 NA V3 Direct view - Pr e firi ng 

211 - 2022 256 NA V3 Di rec t view - Pref iring 

211 - 2020A 263 NA V3 Di rect vi ew - Postf irin g 



MECHANICAL PROPERTIES WORKING GROUP 
SURVEYOR MISSION E MOSAIC PHOTOS 

Catalog# 

5-MP- 40 

5-MP- 41 

( 5-MP- 34 )* 

( 5-MP- 34 )* 

J PL Photo I.ab 
Negative # 

211 - 2020B 

211-2021A 

211 - 2040B 

211 - 2040A 

GMT 
Day 

264 

265 

4- b- 3 

Description 

NA - V3 Direct View - Postfiring 

NA - V3 Direct View - Postfiring 

Tren ch area from Mosaic 5-MP-34 

Detail of trench in Mosaic 5-MP-
34 

* (These are close up detail views of the photo data from mosaic 
catalo g# 5-MP- 34) 
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DIGITALLY PROCESSED D.td'A 

The following pictur es have been processed digitally in the JPL Image 
Processin g Labo ratory. After being digitized, the pictures were pro­
cessed by the IBM 360-Lrlr computer usin g the Sine Wave Response Filter 
(SWRF) pro gram . This pro gram r estores high frequency data (fine details 
in the picture ) in both the horizontal direction along the camera scari 
lines and in the vertical direction. The amount of enhancement necessary 
is obtain ed from pre-launch calibration where optical sine wave tar gets 
of known frequency are scanned by the spacecraft ca mera . Any noise present 
i s also enhanced by the SWRF pro gram; therefore pictures which have been 
S'iffiF processed will appear more noisy th an the origina l but will be much 
sharper and will show more detail. The maximum amount of enhancement is 
controlled to minimize the increase in noise. Since the SWRF pro gram 
uses a 15 x 15 elem ent matrix to apply the filter to a picture, the pro­
cessed pictures are l abe led "FILTERED 15 x 15". Each frame is identified 
with the GMT and TVGDHS File Number. 

DAY HOUR MINUTE SECOND FRAME NO. PHOTO NO. DESCRIPTION 

254 . 05 29 53 44 211-19 88 Magnet & Footp ad 
imprint. 

254 08 26 08 3335 211-1976B Wide angle mirror 
view of area under 
vernier 3 

25-5 00 33 33 307 211-1987A Magnet 

255 00 39 53 344 2ll-1958A Alpha Scattering 
device 

255 02 50 31 566 2ll-1958B Narrow angle mirror 
view of area under 
crush block 3 

255 05 56 33 2116 2ll -1987B Magnet 

256 00 35 29 2407 2ll-1985A Magnet 

256 00 36 15 2421 211-1985B Magnet 

256 06 31 16 2741 211-1986A Magnet 

256 06 32 34 2762 211-1986B Texture of Lunar 
surface 

257 01 07 36 3373 211-198~A Magnet 

25'( 07 59 21 4735 211-1984B Magnet 

257 ~ 08 00 22 4736 2ll-19 83A Magnet 

257 08 02 05 4737 211-1983B Magnet 

257 08 03 34 4740 211-1982A Magnet 
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DAY HOUR MINUTE SECOND FRAME NO. PHO'I.'O NO. DESCRIPTION 

257 08 03 45 4741 211-1982B Magnet 

257 08 04 25 0 4742 211-19 81A Magnet 

257 08 08 00 4745 211~1981B Magnet 

257 08 08 41 4756 211-1980A Magnet 

257 08 08 46 4757 211-1980B Magnet 

258 03 48 09 7760 211-1979B Magnet 

258 03 49 07 7764 211-1 979A Magnet 

258 03 51 19 7774 211-197 8A Magnet 

258 03 53 11 10000 211-1 978B Magnet 

259 04 48 26 12246 211-19 68A Magnet 

263 11 46 49 23332 211-19 76A Mirror view of 
area under crush 
block 3 

2'66 09 52 49 40113 211-1 977A Magnet 
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TEIEVISION IDENTIFICA1:L1JON DATA DESCRIPI'ION 

Gource of Frame Data 

Television Identification (TVID) data is generated and tra!'.lBmitted 

between each television frame. On ground receipt, the TVID is decomutated, 

converted to engineering units, time tagged, assigned a file number, and 

stored in TVGDHS computer systems disc storage unit. The de.ta thus accumu­

lated in real time during the mission or by tape play-be.ck of overseas data 

has been manually examined and all observed anomalies corrected to their 

most likely value. This correction has been accomplished by comparison of 

the imB.ge data associated with each TVID set with the images and TVID ot' 

adjacent pictures, and also by comps:t'ison with the TVID theoretically to be 

expected in response to the command stream sent to the camera. Final pro­

duction of the TVID catalog included with this data package has been by a 

computer program which selects and :p:r·1nts a subset or the corrected TVID as 

stored on the disc file. As such it represents our best estimate of cor:r-ect 

TVID to be associated, through GMT correlation, with each image frame taken 

during the mission. 



Sm:n:msry Listing 

'l·he ca.ts.log presents a time sorted listing of the TVID. A list of a·bb:re­

viaticns, their meaning, allowable ranges and least significant units (I.SU) 

follows: 

Abbreviation 

DAY 

HR 

MIN 

SC 

FIIE NO 

AZ 

Et 

FCS ST 

FCS DIST 

IRIS 

FILTER 

F/L 

M:!an1~ 1:\lnS!: 

Day of Year 0-366 
Hour of Day 0-23 

Minute of Hour 0-59 
Second of Minute 0-59 
Octal File Number 1--20000 

Azimuth angle of camera -222 to 
mirror +132 

Elevation angle of 
camera mirror 

Focus Step 

Distance in meters to 
plane of principal 
focus 

Camera iris setting 
inf stop numbers 

Filter wheel position 

camera focal length 

-90.0 to 
+90.0 
o .. 49 
0.00 to 
99.9 

4.0 to 
22.0 

CLR l 
GRN 2 
BLU 3 
RED 4 
CLR 5 
Wide or 
Narrow 

!SU 

l 

l 

1 

1 

1 

1 rounded, 
not t1·unc0:t€d 
from. +o.1 ,:aluet':1 

0.1 

l 

0.1 

0.1 



·, 

RECORD 

1 

2, 3, 
... ) 

Last -1 
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F ORTRAN COMPATIBLE TAPE FOP.MAT DESCRIPI'ION 

An ancillary output of th e TVID proc ess i ng programs i s an 

I Th1 7094 Fortran IV co mpat ibl e magne tic tape r ecord of all TVID. A 

c opy of this tap e is available from th e Natj_onal Space Sc i ence Data 

Center , Greenbelt , Maryland . The tape is written (and can be read ) 

in F or tran IV b inary mode , using th e statement WRITE ( i) List , where 

"i II and "Li st II ar e described in th e Fortran IV manuals . 

Followin g is the fo rmat of this t ape : 

BCD = A form at 

F loatj_ng = F form at 

F ix ed = I for mat 

Octal = 0 format 

b = Hollerith bl anks 

* = Hollerith ast e r::.sk 

LOGICAL WORD MODE DESCRIPI'ION 
IENGTH 

1 1 BCD Date the tap e was generated, month , day, 

63 1 Flo a tin g Azimuth corr e cted . 
(bbbbb ·X-if no entry , "b " mean ing "b l ank ") 

2 Floatin g Azimuth 

3 Fix e d Azimuth T/M Word Count . 

4 BCD Camera numbe r a l arm (ALARMb or OKbbbb ) 

5 Fix ed Camera number . 

& year 

6 BCD Calibr at ion volta e:;e alarm (ALARMb or OKbbbb ) 



5-c - 2 

.!1ECORD LOGICAL WORD MODE DESCRIPTION 
IBNGrrI-I 

7 Fl oat i ng Ca l ibration volta ge corrected . 
(bbbbb ·X- i f no entry ) 

8 Flo ating Calibrat i on volta ge 

9 Fi xed Ca li brat i on voltage T/ M word count 

10 Fi xed Days 

11 Fix ed DSIF code 

12 Fi xed Er ection ane;le 

13 Fix e d Erect i on ane;l e option 

14 Fl oat i ng Elev at ion angle corr ec ted 
(bbbbb· X· if no entry ) 

15 Flo at i ng Elevation 

16 F:i.xed El eva tion T/ M word count 

17 Fl oaU.ng El ectron ic temperature corr ec ted 
(bbbbb· X· i f no entry ) 

18 Flo at in g Electronic temperature 

19 BCD Focal l ength angle corrected . (b bWIDE or 
NARROW) (bbbbb·* if no entry ) 

20 BCD Foc a l l ene;th angle . (bbWIDE or NARROW) 

21 Flo a tin g Focu s corrected 
(bbbb b·* i f no entry ) 

22 Fl oating Fo cus 

23 Fix e d Fo cus T/ M word c ount 

24 BCD Fil ter position a l arm . (ALARMb or OKbbbb ) 

25 Fix ed Filt e r po sit ion corr ected 
(bb bbb·X· i f no entry ) 

26 Fix e d Filt er position 

27 Fix ed Filter position T/ M word cou nt 
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~CORD LOGICAL WORD MODE DESCRIPI'ION 
IENGTH 

28 BCD Focal l e ngth a l ar m (ALARMb or OKbbbb ) 

29 Floatin g Focal len gth corr e ct e d 
(bbbbb -X· if no entry ) 

30 Floating Focal l en gth 

31 Fix e d Format n\Jlnbe r 

32 Octal File munbe r 

33 Fixed Fram e numbe r 

34 Fi xed Foc us st e p corrected 
(bbbbb-'<- if no entry ) 

35 Fix ed Focus st e p 

36 Fj_xe d Hour s 

37 F:i.xed ID quality 

38 Floatin g Iri s se tti ng corr e ct e d 
(b bbbb· X· if no entry ) 

39 Flo ating Iris se ttin g 

110 Fixed Iris T/M word count 

111 BCD Iris se rvo corr e ct e d (bbONbb or bbOFFb ) 
(bbbbb- X- if no entry ) 

!12 BCD Iri s se rvo (bbONbb or bbOFFb ) 

43 BCD Multipl e st e p focus corrected (bbONbb or 
bb OFFb ) (bbbbb·X· i f no entry ) 

44 BCD Multipl e st e p focu s ) (bbONbb or bb OFFb ) 

45 Fix ed Mil li se conds 

h6 Fix ed Minut e s 

47 Fjx e d Mission numbe r code 

48 Fix ed Proc e s s co de 

. 
119 Flo a tin g Sun Az imuth 

(bbbbb·X· i f no entry ) 



5-c-4 

....,SCORD LOGICAL WORD MODE DESCRIPI' ION 
LENGTH 

50 F j_xecl Seconds 

51 Flo a tin g Sun elevation 
(bbbb b* if no entry ) 

52 BCD Shutter mode alarm (ALARMb or OKbbbb ) 

53 BCD Shutt e r mode correct e d (NORMAL or bbOFEN) 
(bbbbb- X- i f no entry ) 

54 BCD Shutt ei' mode (NORMAL or bbOFEN) 

55 Fix ed St ereo mate ' s file nwnbe r 
(bbbbb -X· is no ent ry ) 

56 Fix ed Surve y number 

57 F i xed Came ra axis tilt an gl e 

58 Flo atin g Camera axis tilt d:i.re ction 

59 Flo at in g Vi d i con t emperature corr ec ted 
(bbbbb -X· i f no ent ry ) 

60 Flo atin g Vidi con t empera tur e 

61)62 BCD Searcha bl e sub j ec tiv e data 
& 63 

Last 63 1) 2) BCD ENDbOFbDNrAb 
3-63 BCD "bla nks " 



Distribution: 

JPL 

E. Bergschneid e r 
T •. Bird 
E. Christensen 
s. Dinsmore 
M. Hine 
L. Jaffe 
E. Jahelka 
E. Johnson 
w. Leflang 
J. Lindsley 
·H. Miller 
R. Norton 
J. Rennilson 
M. Smokler 
w. Spuck 
R. Steinba cher 
J. Strand 

Non-JPL 

S. Dwornik . 
NSSDC (10) 
ACIC 
AMS 
HAC 
MSC 
USGS 

lf Univ. of Arizona 




