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SURVEYOR VII TELLVISION DATA PACKAGE

Forevword

The enclosed image, tabular, and texl information represent
the record of Surveyor VII television data celive.ed to the scientifac
community to the present time These contenits are not & report on the
scientific enalysis of the Surveyor VII data but provide only the most
complete and accurate TV data availeble to date  Scientaific analyses
are reported thiough other mechanisms ircluaing Project Reports, Public
Information Releases, and Scientific Journel a:ticles

The Surveyor VII lMissicn Data Pachege wes prepared by the siaff
of the Surveyor Project under contract NAS 7-100
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ing material to anssist scientific analysis of the Surveyor VII television

INTRODUCTION

The information included in this document contains support-

data. The contents are arranged to provide the following:

a)

b)

c)

The calibration section explains and contains the c¢alidration dats
availadble for the image and TV Identification data Included are
the light transfer functions delineating the transfer character-
istic from input lunar luminanco to the filo density of the
duplicate nogative. 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,

The operations information section includes a brief description of
camera performance, the Surveyor VII Vandding leandicow 222 cialoeauds
attitude, and the ephemeris of the sters and earth when viewed by
the Surveyor VII tolovision camera. Also, the miselon sequence log,
listing the type and period of science operations, is enclosed.

The image data description section describes the image format of

the duplicate negative and the formet of the mosaics included, in
addition to listing these mosaics. A description of the digital
conputer processing used to prepare the digitally enhanced pic-

tures contained in the mission data package is given.
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" Introduction (cont )

d) The telcvision identification data description section giives
the human and maechine readable portions of the duplicate nega-
tive and identifles the parameters on the film and susmsry

listing By providing a blenk computer magnetic tape to the

National Space Science Data Center
Code 601
NASA Goddard

Greenbelt, Maryland, 20771

a user mey obtain an IBM 7094 Fortran II or Fortran IV (user
specified) cowpatible recording of the time sorted televisicn
identification data. The format of this recording is descrided
in thic co
e) During lunar sunset, some of the pictures were taken in the
integrate mode, These sunset time exposure frames with their

iris settings, azimuths and elevations are listed

Surveyor VII carried a single fixed mounted television
camera using & movable mirror to stan the lunar surface Two modes
of vidicon or electronic scanning were included, 200 line and 600 line
The scanning raster used for both modes was 11 mm by 11 mm  The se-
quence of lunar operations included both, but the latter was empha-
sized Of epproximately 21,000 frames taken during the Surveyor VII
wission, only 59 were in 200 line mode, 14 on the first lunar day

and 45 on the second lunar day
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Introduction {cont. 2)

Accompanying each image transmission were 13 came:a pars-
meters, the television identification (TVID) data A detailed
engineering description of the Surveyor VII camera sysitem can be
found in the Surveyor VII tassion Report, Part III, by M Smokler

The television data transmitfed by Surveyor VII was re-
ceived by the world-wiae Deep Space Stations (DSS) of the JPL
managed and operated traching network, the Deep Space Ret (pstt)
Control of the mission was exercised from the Space Flight Operations
Facility (SFOF) at JPL in Pasedena. The primary recording facilities
for televasion data were at Goldstone, California, and at the SFOF
facilities connected to t)e Coldstone DSS via a 6 mr mirraumye 134

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 were recorded only on magnetic tape and then
replayed through the SFOF film recorder. The source of the image data
for each frame 1s identified by the process code which is described in
Section 5. TVID data were validated and reconstructed by reference to
the command logs, engineering &ssessments of camera response, and com-

parison with mosaics,
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- - 7602-65 2-a-1

INTRODUCTION

On 16-18 November 1967, the television camera system
of the Surveyor VII Spacecraft (SC-7) was calibrated by a JPL
team The calibration was conducted daccording to JPL Test
Procedure ETP-SUR-001-G and utilized JPL calibration equip-
ment -- including a hght source, shde transparencies, and a

video tape recorder

The test collected accurate data for verification of the
Televisich Ground Data Handl - Syswcin \TV ~ULHS) far uce
vy tne dpace Science Analysis and Command (SSAC) group
during Surveyor Mission G operations, and in postflight data

processing

E“l‘ ey TR

~
u

P

q I

<]

T

T

I

st s

T
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CALIBRATION CONTENT

Proccdires for thio suentific calibration were bascd on past Ranger
cahlbiation experience and esperience gained f1om Suiveyor 5C-1 through SC~6
'
calibrations The maia prrameters were hght t-a.sfer charactenstics, sine wa

reshonse, geometric lincanity, polari netric coastaws, and erasure characteris

Calibrat.on vas peiformed in boty 200+ and ©00-line TV scan modes and in
both normal-«l utter and opua-shutter expesure meodes for the narrow-angle field
of viev:  In the 600-linc 3cun mode, the polari=ing filter hight transfer characte-
tics v ere taken ong automatic-tits and comrmanded-irts position repeatability

muasurements v oere made

All of tl e obove calibiauons were performud via spacecrait Transmitter A

Brief tests were made on I'-ansmuiter B and for the wide angle field of view

Calibration data oa tl « constants for redict101 of video data were obtained
{Photometric charts on the spacecraft vere rabinrored 28 IR =00 (ouoly )
FPnotegrammetry calibratica was also pericrmed

Data were recorded on a modif ed Ampes VR 1560 portable video recorder,

and selected single-line scans at the cetter {(vertically) of the TV frame were

reco,ded on Polaroid falm by using an A-scan oscilloscope prescntation
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602-65 2-a-3

EQUIPMENT AND DATA RECORDING

A spccial Iight source and calibration shdes were developed by IPL to permt
continuous luminance level changes and monmitoring, coupled with rapid shide inter-
changeability The light source utilizes xenon lamps 1n conjunction with an
integrating hemisphere Resulting performance includes a ficld uniformaty of 3
percent with a luminance range of from 4 foot-lamberts to 2500 foot-lamberts,
continuously adjustable by means of an 1n1s control Calibration shdes are constructed
r 'wipproprxate 8-1nch-square film negatives mounted between glass plates, which in
turn are mounted and retained 1n the light source The shides individually consist of
a 10-level grey wedge for erasure determination, low-contrast sine wave slides for
sine wave response measurements, and accurately-measured grid pattern for geo-
meutric distortion calibration A rotatable polarizing target 1s used to determine
polarization constants In addition, two scan shides are used to provide a vasual

wndication of frequency response

The recording/playback configuration and equipment are depicted by a block
dagra— {Tiguse i) Tue picuciecuon signat is recorvded, pro,.ding calibiauon
nformation free from unknown factors and nonhnearities associated with the nermal
rideo test equpment -The tape recorder consists of an Ampex VR 1560 rotating-
read, helical-scan machine modified to a VR-660 configuration Other modifications
Jlow direct-level recording as well as recorder~-servo control when applying non-
standard {slow-scan) video information Video information 1s obtained firom the
irst IF stage of the receiwver in the System Test Equupment Assembly (STEA), at
vhich point the carrier frequency 1s 50 Mc. This 50-Mc signal :s amplified 1n the

PL equipment and then converted to 4 megacycles In the 600-line scan mode, this

c signal 1s hard hhmited and applied to the predetection 1nput (direct record) of
he recorder Inthe 200-line scan mode, the 4-Mc signal 1s further converted to

00 kc and then applied FM~-FM to the recording machine

The 600-line scan mode playback 15 accomplished by demodulating the 4-Mc
arrier through a carefully cahibrated pulse-averaging type demodulator to obtain
1e baseband video signal The 200-line scan mode playback required another

requency conversion to 70 kc for demodulation through an existing 70-kc demod-
lator
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Resultant cahibration tapes were played into the GDHS system at Goldsiong

on 27 December, 1967 Consequent data at Station TV-11 (Goldstone) and Statio»

TV-1(Pasadena} 1s in the form of 35- and 70-mm film and tape n.cord'mgs on

Ampes I'R 1400 and FR 800 recorders These tapes repiesent an overall S/C

tamera-GDHS system calibration and are the principal calibrations which will ke

used an processing the Mission G lunar pictures The anilysis presented in this

report 1s obtained principally from the examination of the single-line Polaroids
obta:ned during the ETR cahbration,
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602-65

USE O CALIBRATIO! DAT

fire

. Priaapally, theen
aqve several uses

Data {rom the calipration h 5

calibration tape \4 ¢ unhze 1 digita dig Teguelio . O Pr Lies recel d
11 b d 1 tal d t (o) ot S eyve
tag will unil u a1 [ U
urnn e Nips»ION, 3 revio g Gromet i @ ri1¢ s can be
d th Iy mentionet L0 L 1 stort
, as usty Q1S b
1ng c 15 P
4 < ] Y ~¥ ’
remov d, vidicon hading correc ’ Nnord il (PSRN T “ - 1es5t01
e diC s ted, cam {fiegu spons fall-oft t 1
o] Yy r it ciishy < ¥ L used 0 conves video outpu LQ
and ossibl the transic haracte t1c date can b G )] 1 1 t [‘
solute lu nance unt n Y to > t v evelotore meat oned, ¥
=] u! EY additaor the 1ccoTunl t [958 a
apsolut lurnminanc i 18 t. t \“ d ’
T sclected por yons of tne¢ prime cad-é non tage - s madce OF
abbrev ed tape {rom L
cviated tap lected i { hib.a t d

- b3 the
Dccexnber at TV 1 an W i4 Lrate, {or e3¢ oper'\hl aay,
d wall be used to calibz " h

Goldstone~SFOF Ground Data Handlhing System

to-end calhibration of the camera system

-- thus ,1ovidung @ complete enc-

» o < [ J.dmeltd r suc plots *or
Finally the Pohxmd data are used to ! e car & baracte 1C P
Y

eal-tim [} ation From this data, estin'ifes of 1ir1s seihings 10T a
' ¥
T l-time mMmssion operatl 8 ro: < {

given Sun pOSlthn and each camera viewing ctl ection ¢?* Je made Rcconnncnda-
tions as t 1 on tandard rocedures and camer3d oneraticd he 1into a unt such
s as tor cecour
p 9} e t 1
s

calibration data
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Lunar Lununance

Z-a~-b 602-05

DAVA REDUC LION
Lununance Corrcctions

Since the hight source does not have exact v 11 came vnergy speeirum a

corrcctiors must be made to tne funmunans o Ievets ot tne source so that ¢
data are valid tor lunar operations

lighe

Surveyotr touctrdl moastrements have ine
that tue lu~ar reflection epectrum e essentially 1der*rcal to whe =olar spectrum

correctron factor 1s calceulated to give the ratso © sourcee fun *mance to lunar
luminance for equal response tiom the cameara Ibe hgl? sourec for SC-7 utl,
xeno1 lamps n special reflectors

lhe source cissi0° spectrum simulates the
sola» spectrum iather closily A comparison o1 1 e source vith the solar arsty
bution 1s given by INgures 2 and 3

I'Lle cortectror factor ecliulanion v sohves t
spectra of the camera, tne scindard oye, tne med saru , pnotomater, the hight

source, the Sun, and the calibration lhight standarc

During the SC-7 cahbration, measirements were made or two hight standa

L
~--namely, Gamma Saientific Working Standard \odols 200 and 220 Lurinance
correction {actors were calculated using the Moo} 200 =222 5 Deralted nrorer
Ius wne calcudabon 2re suliacu i J¥L techmeal Mo morandum 32-665

Resultar,
factors were

Source Lutunance

Type Falter

. 1 1662 vidicon + clear fulter
1 1344 vidicon + P filter
I 1398 : vidicon + N filter 4
} 1318

vidicon r S filter

Corrections were also made for photometer nonlinearities

Polaroid Data Graphs

Data for the characteristic curves in thas report were obtained by mcasureme
on Polaroid prints, cach representing one scan hne of video signal

Figure 418 an
wdealized drawing of a typical print The amplitude 15 scaled by appropriate cah-
bration to the frequenty deviation of the spacecraft transmitier carrier

In cach



602-065

urve, the scaleis arbitza ily dicpraced so thet svne tip oo tation fre tency falls
mats nomunal value of 5 ke and 1 25 NMc for 200~ and 607 -Line <can modes,

cspectively

The scan line photographed 15 selected ob the appry .. nate ¢« oz of the trame,
eirtically Response1s reasured o1 each p.int ar the sao ¢ ooint {t 1w norunal

unter) on the ime scale  Therefoie, curves urawn from such dats ronresent

ssponse at one point 1n the frame  Where sipmficaat shatang esasis (£

.gure 10},
ansfer charactenistics will change according., Variat >:.1data .2 to incoa plete
asuie 1s avoided by recording the first fra ne after exposare and by adowing ample

)ure time after compliction of a serles of ¢xs osures at or2 tlluminzuon level

Telemetry data representing @ 1eadout cf ca mera it.a-tional setting 1s recorded
the back of each print  The data are ip nur.rical unt. foraed 3CD {(birary coded
cimal) and include the full-scale value and measured valve .or eacr frame.
gure 61s a calibration curve for 1115 position, showing the luminance as a fuiction

BCD reading

The 600-line scan mode transfer characiens ic dat” (2 ¢ , carera response

lat scenes at various lLight levels) ars chn = - T = T Tuc procecare utilized

sutdining such data was cnanged somewhat {ro.n tnose vsed in SC-1 ana SC-2

*brations, where luminance levels were va.ied at a fixed 1ris positior  The

hod used on SC-3 through SC-7 involved setting a light level and ¢y cling through
iris positions, since this was faster and provided data fui each 1ri1s position
amount of data collectea allows the construction of an accurate three-

ensional computer surface with axes of 1r1s RCD, lunai luminance, and output

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

This revised method was also used 1n the 200-line scen mode

Mn the 1r1s repeatability calibration, the iris was forced to several different
itions -- for example, by stepping the tris to £/22 and-then to £/8, or by stepping
ris to /16, then {/5.6 and {/8. In these two cases, the 1r1s potentiometer may
different readings ~- indicating that the lens i1r1s varies around the normnal
osition, Foriris positions around {/8, the lurmnance level of the source 15

n ane the polaroid of the video level 13 obtained at the second frame of exposure,
procedure was conducted three times for the {/8 and {/11 1r1s positions,

tant deviations were found to be srnall in terms of observed video levels

re 15), while no error at all was indicated in the iras BCD data. Exposure
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reaiprocity 1s evatuated by measurning the luminange level rogquired Le produce
approsimately the same video deviation for the scveral i po ations These Cv
arc presented in Fagure 1o By comparing Dpuices 15 and Ve, at can be seen th,
the small data scatter shown in the reaprocity plot corredntes with crLors an iy, ?

level adjustraent, 1 e the vadeo level was not exactly coarctant tor ail 11,5 posiv

Figure 8 gives the hight tiansfor curve in the 800-1n ¢ scaa mod.  All dala

presented were obtained with the 1ris set for £

Figure 9 shows the black level (or dark curient) buildup for the 600-hiac sce
mode as a result of integrating zero light antensity lor various lengths ot tume 2

this test, the camera 1s completely covered with a black clut , the shutier 15 wea

[}

open, and no scanming 1s allowed for '"a' minutes After s nmunutes, U e cames
.

1s allowded to read out and tl e dark curient lesel 15 obtawmea These 0ala are L s

in judping exposure levels for might operations or star sighting

Figure 10 shows the shading which the camera exhibits near sat aatior 1. ¢

600-line scan mode This fipure 15 a depiction of conposite trames tanen fron .

A-scope display

Figure 11 shows results of sine wave respoase tests As the sldes used
have sine waves, not square waves, the data enable a true Fourier representatio
of the camera system The 200-line stan mode light transfcr, integrate vvposuie
mode, and frequency response data are shown 11 Figures 22, 24, and 23,
respectively Asan the other camera systems, the 200-hine scan mode data sne: ¢

a response well past 200 lines/pic width in the horizontal direction

Geometric Distoruon and Erasure

The geometric distortion and erasure data are prinuipally used 11 ¢o nputer
reduction of the pictures and will not be analyzed in this report  Full fiame and

line scan polaroids are shown in Figure 21 for qualitative es aluation

Polarization Filter Nulls

The polarization nulls for the N, P, and S filters are dcpicted in Fagures 17,
18, and 19

by measuring the video output signal from the television camera, with a constant

The hght transmission for near-null polarizer angles was deternmunds

light source brightness The measurements were made 1n the open shutter mode
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of operation, witn the 1rs set to {/3  1his camorz configuiat,on assured masmmu 2 Tuming Characteristics 600-Line Scan Modc¢ 200-1anc Scan Mode 3
’ { r-null trracurermer s !
sensitivity {03 ncar-n ¥ Sync pulsc time 133 0 ps 8 21 ms
Automatic Ins Porch ime 126.8 ps 7 77 ms .
Vertical blanking time 202.5 ms 602 0 ms i
The operation of the automatic s .s shus v o1 Figno o 13 - The curve 1eflects {
PCM 203 5 ms 604 0 ms o
the operation in the clear {ilicr positss » and s a'so avpheaale to the pol. . ang i
Actave linc time 1 394 ms 85 1 ms 2
filter positions since the ¢ turyation « sracteritiiee are Iprro wwmately the same .
Total line time 1 654 ms 101 ! ms 1
The 111s appears Lo be funcas ang well ¢ d mar s the viczo level at about 60 A
X Total frame time 1 418 sec 21 8 sec M
percent of full black to white deviation Jor lumiae <o 1nputs ol up to 2000 foot- N .
kmberts %
Foregoing deviation values are measured directly on the palaroid frames i
Photogrammetric Tests Average white deviations are approximately 1 2 Mc lowcr than was measured i
for SC-5 Th:s lower deviatio 2 o
The photogrammetiic uafa read « compu .« reductioa, =nd are aot preserted ¥ eviation is a result of a reduced carmera gain adjustment
intended to prevent possible adjacent channel interference
1n this document 4
i’ The 5C-7 VR-1560/660 Video Cahibration Tape Playback was performed
Ir'v-GDH d SFO TV-GOHS Ta Piay k
Deviations for DHS an i P : yhac 27 December 1967. This activity was a part of the Mission G Video Certification
From the calibration data, sett aps denotung tne chalecteristic deviations Test
24 Ltp TRIES L ean deas vl Sid suppl vw tv e L WDELD i de STLLIES AT [ The 72 snn Lulin sccuruer (OSFK) at DSS-11 was not operative during this
Modulaton* . test and the station will play the FR-800 SC- -
1 play the SC-7 Post-Pass-Cal-T
Characterisucs XMTR A X\TR B XNMTR A XMTR B L or record 20 i 11 al-Tape into the system
-~ (0 600 line 600 1 ne 200 lire 200 hine i recording on mm film at DSS-11/TV -1l to venify mission configuration
Sync to porch 462 ke 457 s ¢ 1 95 ke 1 94 ke — -¥ The 70 mm film recorded at SFOF/TV-1 has-been checkedfor support of
Porch to black 95 ke 82 Le 1 18 ke 1 20 ke g science requirement and 1s acceptable
Porch to PCM '0' 1 842 Mc 1 802 \ic 7 69 ke 7.63 ke s The FR-1400 data recorded at DSS-11 has been checked for digitization
Porch to PCM ' 1! 1 389 Mec 1 368 Mc 5 68 ke 5 66 ke quahty and 1s acceptable ’
Porch to whate ™ * 1 540 Mc 1 486 Mc 8 37 ke 8 72 kc The TVID output ¢ checked af '
utput was spot checked after con
) Carnier to sync tip 1. 159 Mc 1 130 Mc i version to decimal and appeared
to be acceptable for mission support.
Carricer to porch 697 ke 673 ke a
Carrier to black - 602 kc 59} ke - A complete 70 mm {ilm record was produced by TV-1 !
Carrier to PCM " 0" 1. 145 Mc 1 129 Mc 3 Table 1 shows a histing of the calibration items on each FR~1400 magnetic
Carrier to PCM "1" 692 ke 695 kc tape .
+
Carrier to white ¥* 0.843 Mc 0.813 Mc .
3 Table 2 shows the selected 1tems recorded on the FR-800 magnetic tape
#The Survey Camera installcd on SC-7 uses reversed vertical scan, T €, the T b for Post-Pass-Cal Playback and TV -1} certification. ',
vertical scan dircction 1s from bottem to top The SC-7 Survey Camcra does -1 A
not employ horizontal overscan i *.]
N 23
**Note Average for full active TV {rame ; L
£

A

——t
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Table 1

SC-7 Calibratron Tapc Playb .

2-a-11

Test Step Numbe:

DSS 11
TR-1400
Ree! No

SFOL /TN -t

1 L-500
Koot Do

L - To0u
Reel No

10 6 thru 10, 22

10 20A thru 10, 22A

10 23 thru 10 26 ({/8)
10 26 {f/11) thru JO 34
10 34A

10 44 thru 10,67

11 6 thru 1l 19

11 24

12 2 thru 12 30

13.2 thru 13 3

13 7

13 12

3 17

13 22

13.27

14 4 thru 14 38

15 7 thru 15 18

16 5thru lé 15

17 7 thru 17 l6

17 20 thru 17 26

18,5 thru 18,13

19 3 thru 19 15

20A.9 thru 204 23 (FIL P 345°)
20A 23 (FIL P, 342°) thru 20A.55
21 4 thru 21 11

22,15

22 o

2 9 thru 2 50

2 23 thru 2 209
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Table 1 {contd}

DS5-11 S OUATV -1
FR-1400 FR-bO0 H\vy -7¢00
Test Step Duinbar Reel No Reel No Revel hos
HAC/IPL spoaral tests
Post clearii, ard align nent
photogranur.oine, charts, 7 4 7
all murrors - GNT 3ts-
1314 to 345-0102
A
12

7 g T

=

o
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Table 2

DSS-t1 SC-7 Post Pass Cahibratiun Playback

The following dati 18 on an FR-800 tape at DSS-11

2-a-13

Test GNT Source Total Iris BCD heamirgs
Step Start Bright Frames 1/4 45 6 it8 1l /16 1/22
. Laght transfer B caL BCD 972
10 6 321-1223 0 4 Vidie blackh - - . 929
10 20 321 1ots 50 24 027 22 EETY 246 701 554
10 21 321 1232 70 24 027 222 86 240 T02 857
10 22A 321 1324 100 24 027 223 360 EL N 703 859
10 24 321-1344 200 24 027 223 38y 347 703 858
10 26 321-13%9 400 16 - - 87 547 703 859
10 27 321-1407 500 24 027 222 87 5.7 703 859
10 28 321-1414 800 24 027 222 387 547 704 859
10 30 321-1430 1100 12 {SAT ) 223 387 - - -
10 32 321-1445 1600 20 - 222 387 546 702 858
10 34 321-1453 2400 16 - - 387 547 703 859
10 34A 12i-3457 2400 4 - 222 - - - -
- Linearnty - CTAL BCD 974
15 7 321-19s51 200 b 027 - - - - -
15 15 321-1956 1400 ] - - 387 - - -
1518 3z21-2000 2500 6 - - - - - 933
- Frequency rasponac CAL BCD 574
177 321-2052 800 8 25 TVL Freq - - 703 -
17 8 321-2054 800 e 50 TVL Freg - - 703 -
17 9 321-2026 800 8 75 TVL Freq - - 703 -
17 1 321-2057 800 8 100 TVL Freq - 703 -
17 12 321-2058 500 8 150 TVL Freq - - 04
1?7 REARESA il v £4> LVL FTeq - - 704
17 14 20 00 330 3 UV 1V Freq - - 703 -
17 15 321-2101 800 8 450 TVL Freg - - 703 -
17 16 321-2102 800 8 600 TVL Freq - - .4 -
Approxamately 2 mun of VDS grey bar were recorded to indicate end of normal ™ .Pass Cal Playback
The following data 1z to be played for TV-1] cerufication
17 20 321-2121 600 8 27 25 IVL Freq - - -
17 20 azt-2122 600 8 027 _ 50 TVL Freq - - -
17 20 321-2124 - 600 - 8 0217 75 TVL Freq - - -
i7 20 321-2125 600 8 027 100 TVL Freq - - -
17 20 321-2126 600 8 027 150 TVL Freg - - -
17 20 3212127 600 8 027 225 TYL Freq - - -
17 20 3z21-2128 600 3 027 300 TVL Freq - - -
17 20 321-2829 600 g 027 450 TVL Freq - - -
17 20 321-2130 600 8 oz7 600 TVL Freq - - -
17 22 321-2148 2000 4 027 - Footpad Scene Saturated -
17 25 321-2153 1000 4 028 - Footpad Scere Mormal .
)7 26 321-2158 1500 4 028 - Desert Scene - -
- Tranamitter B Levels - CAL BCD 973
18 5 321-2219 0 [} - - Black - - 931
18 11 321-2223 1100 4 027 - W hite - - -
18 13 321-2231 - Recording of Crystal Frequencies - - -
- Integrate Mode - CAL BCD 974
19 3 321-2244 0 1 - 1 min Integration - 931
19 11 321-2249 0 1 - 2 min Integration - 932
19 12 321-2255 0 ' - 5 mun Integration - 93z
19 13 321-1306 0 1 - 10 min Integration - 932
19 15 321-1327 ] 1 - 20 min Integration - 932
- Polarimetric Constants - CAL BCD 974
20A 9 322-0014 2340 4 027 - N Filter - Polanizer 33* -
20A 10 322-0016 2340 4 027 - N Filter - Polanizer 35° -
20A 11 322-0018 2340 4 027 - N Filter - Polarizer 31° -
13
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CALIBRATION CONCLUSIONS

The 600-line scan mode f1equency re.ponse (s eyure 11} (o a

gradual roll-off out to 600 TVL/PL \ 1dth

response at 600 TVL/PH width 18 1cduced by "0 percert eve L's |
‘4

The 0pOroN aute

low spatial-frequency value The f1(quency 1¢snunse of t . $C.7

t

camera appea:s to be shightly higher than the “L-o0 camer., o

difference 1s not sigmficant In the 000 hine scar wode, tic .aki-

response pomt“) 18 approximately 470 TVL/PH width

The 200-line scan mode {requency response {(Figu e 23) shen s

)
2]

gradual roll-off that eatends well beyord 200 TVL/FPH wict Tie
200-line frequency response 15 also higl ex than *hat meas.~:c 10

SC-6 but the difference does not appear to be sigmfhicant Tre nal -

1)

<

response pomt( 15 located at approsimately 300 TVL/PA w.a,
creating a nearly symmetrical resolution pacture 1r tre 200- , ¢

scan mode

Vidicon ghadi=g GPPWATSA w ue aLUUT LNe Same as Was e\pe. fnced
with the SC-6 camera With the exception of the first 10 percent o
scan lines, the frame shading 1s quite small (Figure 10). Aiso t e
horizeontal line shading 1s about the same as was observed on the

SC-6 camera system

The SC-7 camera does not devaate beyoid established nonnel
lumits for saturated-white signal excursions No adjacent-» ad

interference should be experienced, and no spec:al grounc ¢ a1
configurations wall be required The SC-7 camera incoiporctes a

lower gain video amplifier than earlier cameras,

The auto 1r1s mode performs well over the full range of lur 1. ~ce

inputs  Since the attenuation characteristics of tne clear niter a-é

polaroid filters are approximately the same, the auto 1r1s meocde

should perform well 1n any filter position.

(l)Relanve Response equals 0.5

e v =
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602-65 2-a-15 Z-n-lo 60°-65
6} The rate of dark current buildup i1n the 600 line scan inmode 1s
comparable to that measured for SC-6 Over a 20 nanute integration, j i
w v
the recorded video level was 539 percent of full black to average white y % 80 & 5" { :
deviation This may be compared to previous mcasurced valucs of 95, ‘ o g- o e o N
o 0 2 oo .
69, and 50 percent for SC-5, 5C-b, and SC-4 respectively. In the © 38 b
200 hinc scan mode, vadeo deviation of 38 percent ol full black to b4 s ! i
average white deviation was recorded This compares with the 48 5 'S S 9 Q.' - 58
Q c = 2
percent measured for 8C-6 Y O g S 4 a0
2Ll w2 23X
= O 1, &
7) The 600 line scan mode light transfer characteristic indicates a ; g § ;‘ 5 ';--‘—--——J
useful dynamic range of 11 1 which 15 somewhat less than that w g ] 2 8 l
- [4
measured for SC-6 (15 5), < 8
L Z et
8) A usable black reference may -ot be available under expected worst Q % zZa 1w
Z
case operating conditions. The black reference mark appears 1in the sz C § §g = 8
top-right of the picture format. =3 <

9) The SC-7 camera uses a reversed vertical scan, 1 ¢ , the vertical

|

4 MC/500 K
CONVEPTEP l

scan direction i1s from bottom to top The camera does not employ

horiznntal averscan

-~
-

10} The SC-7 camera exhibits a much lower hight sensitivity than the
SC-6 camera with comparable filters installed. The SC-7 cameras

requires about 600 ft lamberts for a saturated exposure at {/4,

whereas the SC-6 camera required only 340 ft-lamberts under the

MGC

same conditions Tne lower sensitivity 1s apparent at all {-stops

200 KC
BOF

L el

BNC
C

IF INPUT
{50MC)

CITNRAT) A Ty Ve N

15

!

BNC

VIGEO

—~——2{ 70 KC DEMOD [-——35)

203 UME

14KC
8PF

Vidio Recording Sysicm Block Diagr s

500KC/
70KC
ONVERTE
&
570KC
VvCO
Fipure 1

-
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Figure 18. Polarization Null, S-Filter /4, Open Shutter, 600-Line Scan Mode, Transmuttcr A
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SURVEYOR MISSION G

TV-GDHS CALIBERATION DATA

DERIVING VIDEO CALIFRATION FRO' DUPLICATE NEGATIVES

Photometric video calibration is directed to the odjecti e of
having the ubility to determine Lunar Scene brightness from;the recorded
density o; an imege on film, Several aids have been designed into the
film product to facilitate the meeting of this objective. These sids, the
associated dota, tho rastrictions and the tolerances for .se use of these

eids and deta, are given below.

The Calibration Process and Dats Flow

During the celibration of the TV-GDHS, the FM demodulator is set
for a given voltage output at various discreet frequencies. The calibration
results in a conversion ratio of a nominal 3 volts per 1 25 MHz. After
demodulation. the video sicnal is vrocessed bv clamning the backnorch to an
adjustable reference‘voltage and normalizing the resultant vadeo signal such
that black level occurs at O volts an’ 'ite level occurs st 1 volt. The
black level and white level frequencies are determined from e calabration tape
recording made st Cape Kennedy prior to launch., Only the delta frequencies,
referenced to backporch, are required for the calibration of the ground
equipment (absolute frequencies are required for operational reasons), See
Reference (1).

An enalog exposure computer operstes on the normslized video sagnal

to achieve the following functions.

1) To aintroduce a recording-gamma to match the film processing gemma

Ya
system gamma, film processing gamme, and recording gemma YR is

YS = VRYA

such that a desired system gemma YS may be achieved. The relationship between

o et e ————— et

e v v

et et re = L

— %

PSR N R TR

2-b-2

Generelly, the goel 1s a Y, of 1.0 on the original archival negative.

5

2) To sct w« contrast retio (CR) on the original negative independent
of Ys' The coniresl retio 1s gencrully set at 25 1 which results in e delta
densaty of 1.4 between black and white when Yg = 1.0.

3) To compensate for operationa]l paremeters such as CRT writing
speeds, light filters, ete. *

L) To supply & constent intensit, signal which represents p flat
white level field or a flat black level field for recording “calibrate”
fremes.

The Film Recorder then tahes the vadeo signal from the exposure com-
puter and exposes the film wath light from a CRT which is linearly related
to its input signal. After a frome of video information is recorded, an
electrically generatea gray scele is exposed along the left side of the
video frame., The Film Recorder also position moduletes the recording
eiectron veam, in the vertical direction, to fill in the gaps between re-
cording lines This 1s known as dither.

The film 1s wet processed to obtain en original negative. The neg-
atives distributed in this data package are duplicates made from the original
negative vie a master positive,

During the mission, it is the practice to expose film during the
countdown procedures with graybar and white line grid patterns generated by
the Video Deta Simuletor, and the flat white end flat bleck levels generated
by the exposure conputer to provade standard reference frames. At the conclu-
sion of the pass, & dub of portions of the Calibration Tape mede at Cape Ken-
nedy 1s played through the system, and likewise recorded on film.

Sources of Density Varialion From Pns; to Pass

It is obvicus that there ere many steps between the Spacecraft and
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the finel duplxcete negative, cech one of «hich can csuse day to day deaaxly
varietion ain the final product.

These sources of variaetion are listed here

a) The output voltage versus input light intensity in the spece-

craft cemera itself. A
b) The sensitivity of the modulator in the spacecraft.
c) The set up of the test equapment used to pe’rfom the countdown
calabration.
d) The ground equipment demodulator and essociated videc amplifiers.
e) The video processor and the normalizeticn process and calibraticn,
f) The exposure computer.
g) The day-to-day set up of the light versus input voltege to the
Film Recorder.
nj ine dav-to-day vrocessing of the originel ne
1) Tiv -xposure end processing of the master positive and duplicate
- negatives. i

Calibration Alds

1) The Electrical Gray Scale (EGS)

An Electrical Gray Scale (EGS) 1s exposed along the left edge of
every frame, The BGS 1s generated internally by the exposure conputer independent
of any input signel. The intent of this gray scale is to provide a series of gray
steps, the black and white steps of which are equivalent to the normalized
anput voltages corresponding to the calibrated black end whate levels

of the input signal. The gray scale is a series of eight equel voltage steps

2-b-L

from 0 volts to 1 volt. O volis corresponds to bleck lcvel, and 1 volt
corresponds to white level. A ninth step is aincluded which is a repeat
step of vhate level,

For Surveyor Mission G, the voltage steps have the following cor-

respondences for spacecraft transmitters XMTR-A and XMTR-B.’ See reference (1).

Voltage Representaing 4 Frequency
Step {Voits) From Back Porch (1Hz)
XMTR-A MIR-B
Black Level 8 0,000 £ .001 0.095% 0 082
7 0.143 £ .001 ' a.301 0,283
6 0.286 £ 001 0.508 0,183
5 0.k29 = 001 0.714 0,684
4 0.571 £ .00 0.921 0.884
3 0.714 £ .001 volaey 1.085
2 0.857 £ .00L 1.33b 1.285
White Level 1 T onn + oy a.sho } bIRE:TS
2) fThe Video Gray Bar 1

The Video Gray Bar (VGB) is generated by the Video Data Simulator
(vDS). During countdown, the VDS is set according to published S/C Video
Calibration parameters. See Reference (1). The back porch is set to nominal
frequency; sync tlp, blaeck level end white level sre then set to produce
the published difference frequencies, all relative to back porch. Eight equal
step voltage levels are generated between the black level and the white level
in two series of staircases. The first series starts at midscale and goes to
black level. The second series sterts at white level and goes to black level

immediately after the black level of the first series.

oy oy
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* The followvaing table lists the correspondences for spacceraft trar smatter

YMTR-A

Black Level

Whaite Level
Back I *

sync 11p

The following table lasts the

XHTR-B

Bln3k Level

White Level

Beck Porch
Sync Tip

2-b-§

Step Composaite Repiecenting, Processed \.deo
Video A l‘rcq).xcncy Outpat voltigge
Output Mz (to 121n reco.aqe:
(Volts) exposure ccwputer)
- (volts)
8 -1 &% 03 0 095 0000 02
7 -1077 % 03 0 301 0143 oz
6 -0 561+ 03 0 508 0 286+ 02
5 ~0 085+ 03 0 71k 0 k2g + 02
4 +0 Llo = 03 0 921 0570 02
3 0905+ 03 1127 07k £+ 02
2 +1 401 = 03 1.334 0857 02
1 +1 895+ 03 1 5130 1000 02
-1 800 ¢ 03 0 000 -
~29000 - 03 O 462 -

correspondences for spacecraft transmitter

—.Step Composite Representang Processed Video
Video & frequency Output voltage
- Qutput (MHz) (to film recorder
(volts) exposure compucer)
{volts)
8 -1 603+ 03 0 082 0000 02
7 ~1122% 03 0 283 0 143+ 02
6 -0 6k 03 0 483 0286+ 02
5 -0 150 + 03 0 6Bk 0 k29 £ ,02
4 +0 322+ 03 o 88L 0571+ 02
3 +0 8ok £ 03 1 085 071k £ 02
2 +1 285 = 03 1 285 0857+ 02
1 41 766 + 03 1.486 1 000 £ .02
~1.800 * .03 0 000 -
-2.897 % 03 0 Ls7 -

fuii g

_5) Playback of the Dub-of the S§/C Calibretion Tape -

3) whate Level and Black Jlevel Calibrete Fremes

Duraing countdovn and at the conclusion of the Video operating pass,

the Filix Recorder 1s put into a calibrate mode in whach the exposure computer

puts out a signal corresponding to white level (1 volt input to the exposure
computer), and a few fremes are exposed on film. Similarly, e black level
(0 volts input to the exposure computer) is recorded on film  Any shading
introducéd by the Falm Recorder, or subsequent processing, can be measured

from these frames,

L) The oOpticel Gray Wedge

The optical gray vedge i1s exposed onto the film by an independent
light source, The film 1s exposed by this gray Yedge during the countdown
and subsequent to the video operating pass as well ss automatically at S0
This provides o referevcs high will vary

{iaue auvesvels auring tne pass

only because of falm processing variation independent of changes in the Film

Recorder,

Subsequent to the end of e view period, a dud of selected frames
from the S/C Calibration Tape is played back through the system, The
tape pleyback originates at DSS-11. The entirelsystem records the signal
Just as 2f 2t were a true real-time signal See reference (2) for s descrip-
tion of the data content of this playback.

Addational Remarks

To the eye used to viewang negatives intended for rapid productzon
printing, the negatives in the data packasge may well appear relatively dense.
The reason 1s that the toe of the H & D Curve extends up to spproximately 3
to .k density units., It is highly desireble from a photometric sctandpoint
to place the image on the most linear part of the H & D Curve, hence black
level 1s set to the minimum density possible, but staill on the linear portion

of the rv =

2-b-6
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The Recording Function

A1l functicns in the exposure computer are ncrmalized with respect
to an anput voltage Vm of 1.0 volts. The relationship of the exposure corputer

output vout to its input 1s

R
Vout = (b Vgn * Kp)

}
Where Kl and K2 are constants, and
X
o] Z'Vin 1.0
By definition Kl + Ka =1
Also by definition CR = K1 * K2
K
2
The density D on the film. as measured hy an svareging dencitzuoizr, 1o
Yo ¥
R A
D = log (Kl Vit K2)
A further refinement is
Y
D~ log (Kl Vi * Ka) 5 4 £ (Beam Current i.e., spot size
and shape)
+ £ (Line Specing) + f (Dather)
) The last three terms have a small effect upon D and cennot be quanti-

tatively expressed at this time.

By plotting D versus log (K1 Vi * Ka) of tne EGS or VGB, it is pos-
iible to derive vin from density measurements in a video frame, and hence, space-
raft neits frequency which can then be related to the camere output voltage and
cene Brightness. The slope of the curve represents - YS.

For the EGS or VGB mnd a Contrest Ratio setting of 25, the following
elationships hold

+ K . -
.:&—x.z_2=25,|g1+1(2'l .. Klﬂ-%)xz"‘o,‘

Step X}E x1Vin 4 K?
Black 8 0000 02 Volts 0 0ko .Ioz3 Volts
7 0.143 + .02 Volts 0 177 + 027 volts
6 0.286 = 02 volts 0 315 + .031 volts
! 5 O 29+ 02 voits 0.452 + 035 volts
! 4 0 571 % .02 Volts 0 588 + ,039 Volts
3 0 714 = ,02 Volts 0 725 £ 0h2 volts
2 0 857 £ .02 Volts 0 863 £ 046 volts
White 1 1,000 £ .02 Volts 1.000 £ ,050 volts

If correctly adjusted, the error in the lightixntensity
from the CRT in the Falm Recorder is less than 1% compared to the
il exposure computer, By measuring the densities over a
white or black Cal;bra%e frame the characteristaic shadirg introduced by
the film recorder can be measured,

References

1) Surveyor VII Spacecraft Surve
Y Camera Science Calibration Report
1 Jenuary 1968, Pproject Document No 602-65, page 9. Por

2) Tbid, Page 13.

l

1

I il VP AT TN s S

N e e e -

——— . Y ———— o = s+ g Pe g v AT wew




MISSTOW DATA PAC-AGE FILM GLITRATION

Section 2-d gives measurements end plots usirg aata
obtained from the original negatives (reccorded on Optics 1),
waoter positives, and EDR duplicate ncgetives. Alsa included
is the method of generating tre transfe: function for & dupla-

cate negative film roll.

2-d-1
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Lieasured Date, Plotting l'ethods end E»amples

Snedang Characleristics

The EDR and the Duplicate Negatives an this Data Pachage were
produced from Optics I of the Film Recorder in the SFOF, Pasadeae,
Faigure B-1 shows average densily patterns of the sheding characterastics
of e whate calabiotion freme of this optics. Figwme B-2 shows & family
of orthogonal microdensitometer traces et approximete egual spacing
across and down e white calibration frame. The freme used to make
trese measurements was meade as part of the celabrate f{rames expssed
for the first vadeo pass of the mission Figures B-3 and B-U show
simlar data for a black calabration frame.

An examination of the films show some mottling which eppears
to eccount at lieast partléllv tor the apparent Aifferenrec hatweon
the petterns. Generally, however, there 1s a negatiie density gradient
from both the top edge and the bottan edge of the frame to the center
of the freme.

Figure B-5 shows typical System Gamma Plots for three film
products Fagure B-5a shows the EGS and VGB step densities of an
oraginal negataive falm product. Also shown as a dashed line is the
EGS curve which has been norumalized to the average density of a white
calabretion frame and also corrected for left edge sheding taeken from
Figure B-1. It 1s noted that the devastions of the VGB step densities
from the EGS step densaities are due to the relative differences in the
respectave shading curves. The left edge shading curve pertaining to the
EGS has smaller density variations than that sheding curve perteining to
the VGB as respectively evadenced by the left edge of Figure B-1 and the

boxed-in area of Figure B-2,

2-d-2
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Figure B-5b shovs typical system gamma plots for the raster pesitave falm
and the BEDR duplicete negatave failm

H & D Plcts

From sensitometric dsta, and H & D plot can be constructed for

any film product Figure B-6 shows typlical H & D plots for origiral nega-

tives, master posatives, and EDR duplicate negatirves

Derodulator Curve -
A}

Fagure B-T7 shows the output voltage of the Fi! Demodulator vs
anput freguency at a point prior to final amplifacation

Densaty vs Delta Freguency

Fagure B-8 shows the upper and lower limits of EGS densaty of

original negatives recorded on Optics I, SFOF, Pasadena, vs the delta fre-

quency .:r~ Xack porih corresponding to spacecraft transmitter XMTR-A

Cloma ¥~ N
pop b iV

ava 15 dUOUN On rigure B-O corrcspoidiug w0 spacecralt transmitter

XMTR-B  These oraiginal negatives are the sburces for the duplicate nega-

tives in tne data package and for the EDR.

In using Figures B-8 and B-9, 1t must be understood that the range

of density vs delta frequency describes the envelope for a family of curves,

The slope of densaity vs delta frequency curve for a film roll mey daffer

from the average slope of the upper and lower lamit curves The gesulting
1

/
teviation of the densaty vs delta frequency curve from the average slope

f the upper and lover limit curves can be measured in density umits For

11 the film rolls measured, the maximum densaity deviation obtained is

0.06 densaty units, and the average deviation 1s ebout x O Ob density

a1ts  Since these are measured on the original negatives, a similar set of

.

wrves should be generated from measurements made on the duplicate negatave

2-d-3
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Orir,nal Failm lessuiepents

Tables B-1 to B-lW give the measurements of the ouiput of the ex-
poru~e compiter, tvpical EGS and VG3 step dersities for three film products,
o4 1! step number 2 ders:ity at Lhe beganning, middle, and end of an orxginal
nepniive falm roll, and a 25 denmsity profile of whate calibration frame
/1so shown an these tables for all the film rolls received by all the stat-
1ore _per p2ss ana erpesec on Optacs I are the maximum and minimum EGS density
reasurerents pertoiring to black level end white level of an original negative,

Y the syster grma values for the three film products It is noted that
X“TR-» was used trroagnodt *'i1ssion G except for spacecraft transmitter
persols GMT doy 1 thougn @‘T day 20 during which spacecraft t:ransmitter
XMTR-B was used

The exposure computer output voltages listed in tables B-1 to B-1k
correspond to tagse film rolls which have been receaved by receiving station

DS6-11

Srnpa +ho £11n 105 wulen nave been recayvad Yo rolésving Svations

D3S 42 and DSS 61 have been exposed at different GMT periods than those film
rolls received by station DSS 11, %he exposure computer output volteges

lasted 1n tables B-1 to B-1% do not apply for film rolls received by stations

DSS L2 and PSS 61 The exposure computer output voltages corresponding to

these film rolls are listed in tebles B-15 and B-16

The relationshaip between the input to the exposure computer to
)]

1ts'output is

Yr
> Vout = K3 (Ky Vip * Kz)

For Mission G, the values for the parameters were-

K, =0 g6, Ky = 0 O4 (as discussed in Section A), Y
= 21 Bo86

R=O 574, and

the average K3

The laght output of the film recorder optics is directly proportional
to the exposure computer voltage except for any shading characteristics.
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CAMERA PERFORMANCE

-

-

The Surveyor VII spacecraft camera perforped normally (eaccvt &8s 1D 4~ L
cated 1n the last pAragraph) and took ebout 21,000 pictwes o ing L=l
lunar day The operationally signaficant daf feronces agpong tLe It

three Surveyors weie

P L

Item Surveyor V Surveyw s Vi g 23

¥ rrs 1 clear and 3 color 1 clear & 3 polurazeiit

Scoit top to bottom votter to tep

Overdeviation Yes Tcne

Overscan None Yes

Korinal Elevataon ¥ 96 degrees 5 00 dcgrces
Angle Increments

-

P e i e

[

The most significant change is the change fiom a coler stusv to @ yole. -
zation study The other changes are not significant from & T pictu
analysis point of view The overscan results in & rectanguler priTLTC
with black corners, but there is no stretching or disterticn ol In€ Fle-
ture as a result of the overscan - ‘

G T g

1

ENCY FROM_BACK_PORCH

ONDING TO ] ACECRAFT TRANSMITTER XMIR-B

%5 showh fn the avove Lisy, e frequency aeivietion of tne trans~itte.s
ysed on SC-7 was within the tolerance of the design 1imits It ~as t £.€- .

fi e not required to detune the DSS receivers far the purrose o center.rg i
the video ain the passband of the gr and equrpment Figure 1 shows bote
the design and measured SC-7 video frequency deviatiocns as w21l as the

composite bandpass filter responses of the ground equipnent

b

FIRST LUNAR DAY OF MISSTON G

[EEERLTIN

DELTA_FRD:

) b

There were about 45 TV pictures taken by Surveyor VII on the second 1z
day These were all 200-line pictures The pictures or Surrevor VII
give the appearance of being slightly out of focus in the lower right-
nend area  This is an electionic defocusing which exists o1 ell the
SC-VII pactures

Delta Frequency irom Back Parch - Miz
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Ccpe
< »
TVGOHS
‘”5:’ - S )
f- x&
Wihite
Desipn] Video |
l"'ﬂ - ]
Cync
Tip
hwav'nntc

\‘F—A/-,

Avefrare Vhate 1
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FIGURL

-2

1 +

FPEQUFNCY DEVIATION MHZ

+c

I Ground System Filter Response and Video Firequen y Deviations

-c

-
-

DR

RPLATIVE TF A Ch 1,

3-b-1
LANDING SITE LOCATLON ARD CAMEWA ORIENTATION I'OR SUR\FIOR VIiI

The application of Luner Oroiter V Hign Rzsolution lieme h-123 sqe coi-
relation of' surface featurcs iecorded by the Surveyo: VI1 tclevisien corela
provided the deta for determination of the final londirg site 1ocalion To~
this mission  Careful association of the noted lanwrerks anu 1cletion to
the Orthographic Atlas of the l'oon resulted in the following coorcinate

1 Mions for Surveyor VII 40 9595 latituae ana 11 ! 19y longituee  Tnis
1s estimated to be less than one kilometer from thre locotion 1ndicated o
tracking aata end only apout 3 hilometers south soutk.est of tle origirel
aiming point

*

The oriertation of the spacecraft on the lunar surface ~as determired from
measurerent in the iole,isiun proiures o1 the positions at the earth,
Juprter and the star Rigel in Orion, from the angular settings of the
solar panel sun sensor, from the positionel tuning of the spacecraft's
Planer array antenna, and from gyro data at touchdown Reduction of this
data indicates the spacecraft was tilted 3 17 deg &t an azimutt of 349 aeg
from lunar north during the first lunar day The -Y axis of the space-
craf+,was found to be oriented 20 23 deg vest of north  As there is a
slaght difference (0 92 deg) between the camera O-deg azimuth and the
Spacecraft -Y axis, the O-deg szimuth of the camera was oriented 19 3 deg

»est of north These estimated angles may rave errors on the order of

1 deg
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MAPS OF THE SURVEYOR VII LARDING S1T:

A generelizec topographic map of tne ares wathia 10 m of the spacecraft

was prepared by focus ranging This technique utilizes pictures teken at

nine or more focus settings at each camera elevation posit.o~ elong a

given azimuth  Smell areas in besl focus in each picture sxe locatec on

a8 mosaxc o©f pictures taren at specaf.c focus setiings, tne aziruth and

elevation of tie centers of each small area in best focus are determined

by graphical reasurement  The location of a point on the lunar surfece

with respect to the intersection of the camera mirror rotation axes is

computed from azumuth, elevation, and calibratea focus distance  Focus-
1

renging surveys, consisting of about 75 pictures each, were ishen along

fourteen camera azimuths dvrane +:: JSuwvegor VAT migeacr

k]
A preliminery geologic map of this landing site has also been prepareq

end is shown A detailed explanation of the stratograpaic units and the

related analysis ms, oe found in Part II of the Sarveyor VII lission

Report (JPL - TR 32 - 1264)
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COARSE FRAGMENT
{FRAGMENTS R 10 K 4 STUDIED
FOR POLARIZATION PROPERTIES)

CRATER RIM

ARLA USED FOR DETERMINATION OF SI2E FRENUFECC
DISTRIBUTION OF FRACYEF TS SI12€ FROQUENZY ULISTRI
AUTICN FUNCTION CORRESPONDING TO EACH HUABLRLD
AREA 1S SHOWN IN 16 11 42

|

AREA EXCAVATED BY SURFACF SANPLEN

mul

APPROYIMATE AREA COVLRED AY SIRY OF THE ALPMA-
SCATTERING INSTRUMENT NUMBERS INDICATE S{OQUENCE
OF OEPLOYMENT

o

STREWN FIFLO PATVERN OF FRAGMENTS
ASSOCIATED WiThH 3 METER CRATER

%

AREA ODSCURED BY SPACECRAFT
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MORIZONTAL AND VERTICAL CONTROL BY FOCUS RANGING

THIS MAP 1S PRELIVINARY A FUTYRE EDITION vALL
NCORPORATE ANCITIONAL OF REFINED TOHQCHAINIC
AND GEOLOGIC INYERIHETATIONS AND HQONIPONTAL AND
VEATICAL CONTRO(S ONTAINFD 8Y PFOCUS HANJING
SHADOW WEASUAEMENTS AND STEREO4COMIC $WOTO-
GRAMME TRIC MEASURE MENTS

ALL INFDRMATION ON THIS MAFR WAS PLOTTFD FROW
DATA CONTAINED IN ACTURTS TAREN AY Tnt SURVEYOR
X CAMERA RICHIVID AT THE JET PHOMULSION LAD-
ORATORY OF THE CALIFORNIA INSTITUTE OF TECHNOLOGY
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CONTOUR INTCRVAL 10 CENTIMETERS
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3~c-2
{
3-c-1
SURVEYOR 7 STELLAR PREDICTION
FIRST LUMR DAY
CELESTIAL ER:EIERIS sun DAY  LATITUDE  LONGITUDE AZLIUTH  ZENITH
. . 9 -1 55 76 20 839 52 87 20
5 t. the lunicentric posations o the Folioling 10 2156 &h .05 70 11 76 05
-1 57 60
celestisl bodics ) . 13 -1 27 37.6!; b7 20 52 gg
1% -1 57 15 51 3L 9b 46 24
15 -1 57 3 39 21 53 L1 5L
Sun ' 16 -1 56 351 26 7 30 39 Lo
; 17 -1 55 339 13 352 35 Lo 25
Earth H 18 -1 54 327 oe 337 36 43 91
4 19 -1 53 314 87 322 95 L9 73
Jupiter i 20 -1.52 302 73 309.51 57 Ob
: 21 -1 51 290 59 297 15 65 28
Mercury ! 22 -1.30 222.1.1, 265 75 gL og
: 23 -1 kg 266.29 275 09 3 1
BURT (Rigel) . ' 2k -1.h8 25k.12 ast &6 -87 61
ACMA (Siraus) . . 25 - 7 o135 a5 ou - f15 S0
Y
N 5( EARTH DAY  LATITUDE LONGITUDE AZLIUTH ZE TITH
' ’ " 9 -1 Ob 1.8 19.23 L1.53
N - - - 10 -2 35 05 18 05 39 91
- 1 -3 57 358 71 16 88 3 ke
" 12 =L éu 357 52 15 78 37 13
"' 13 -5.51 356 5k 1,83 36.09
. i 1k -6 15 355 &2 10 35.3k
s’i 15 -6 49 355 37 13 &2 3L.93
f ) 16 -6.51 355 17 13 36 34.88
' i 17 -6.19 355 21 13 31 35.20
- 18 -5 53 355 L5 13 L3 35 89
. 4 19 -4.55 355 8k 13 64 3% o2
) d 20 -3.29 356 35 13.90 38 24
i 21 -1 83 356.95 .21 39 79
v 22 ~ 26 357 67 14 59 41 46
i 23 1.35 398.48 15 05 43.19
2k 2.88 359 39 15 61 Ly 87
25 h.2k Ao 16 29 L6 by




arveyor 7 Stellar Predictior, First Lurar Day

‘Cor tanued)

UFITER

1\CURY

DAY

10
11

13

1

15
16
17
18
19
20
21
22
23

DAY

10

13
1k
15
16
17
18
19
20
21
22
23

LATITUDEL

.

.

.o e

L3 L0 L0 L0 L L W W IO 10 PO O N
BEEEEREEEEERRE

MPORNRRPODN DD N

LATITUDE

-3 67
-3.68
-3 67
-3 66
~3.63
~3.60
~3.55
-3.49
-3 42
-3.33
-3 23
-3.12
-2 99
-2.85
-2.70

LOMGITUDE

303 of
290 Tw
217 50
20, 26
251 01
237 78
22k 51
211.25
197 99
18h.72
171,56
158 19
14 .92
131 &k
118.37

LONGITUDZ

82 96
T1.kk
59 o4
48.L5
36 95
25,47
13 99

25
351 03
339 5k
328.05
316 54
305.02
293.47
281.89

AZTMUTh

313.86
300.73
283 53
277 02
265 93
25 83
2'3 40
221,26
2io 03
203 19
167 &3
172 on
154 4L
138 &2
12, 2

AZDTd

o1 26
87 62
77 9
68.12
57 76
LE. 66
3-.59
21 Lk

731
352 59
337789
323.80
310.72
298 Th
287 Th

ZaITH

-89 08
82 21
73 57
65,14
57.15
49,86
L3.78
39 k5
37 53
38 42
L1 93
L7 b9
Sk Lh
62.30
70 72

—

Surveyor 7 Stellar Predact
(Ccmmnued) ctaon, First Lunar Day

BORT DAY  LATITUDE LOKGITBE ATL
9 -29.88 225 | 20 55
10 -29,87 212 §§ gig 2
ié -29 &7 199 i3 203
! -29 gs 185 95 1o,
1? -29 88 72 76 153
3 -29 83 159 &0 175
2 -29 89 146,43 8¢ 35
6 2589 133 25 156 &
17 -29.90 120.07 it
ig -29 90 106 89 136 2
1 -29 91 93 71 120 ¢
-29 g1 80 53 126
fi -29.91 67 2s iex G
x ~¢9.91 54 3T 10z,
3 -29.91 40 99 93 17
ACMA
DAY  raTTTUDE LONGITUDE AZT; U
9 ~38.06 252 40
ig . =38 06 239.23 ggg 2
u -38.06 226.05 215
1 -38.06 212.88 208
) 12 -38 06 199 70 200
1 -38.06 186.53 193 1
w g B e
176 5
ig -gg.gg 1h7.§o 125 L5
-38. 133 82 160 1
19 -36 09 120.65 2
. 151.95
gg -38.09 107 47 13; 5;
2l -gg.ig gk.aa 135 18
-38, 1.10 6
23 -38.10 67 92 igg ;f

f

!
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3-d-1

SSAC OPERATIONS REFORT - SURVEYOR VII
General -
1 The science pavlcad operaticrs Tor lixssion G were those ama™ving

avisicn, Alpva Scetterang and Surfece Sampler, Sance tre instrure-i Dzyload
& comprnttion of instrizents whica were flo m and operatec successfdly
prior massions <there vere no sagralacant changes in S8/C operaticrs cther
> to comoane prevaoas trres of efforts Yo me2et caily oojectaves. Eact

ent suppert group wes manned py Tre same expe:eincec personnel . no
s~ ted thear respectave instrwient carang pracr rassices  Procedures and
riaces 1emasnad the swre as for prior rassacns with the excepiaon trat
vional tele etry data aisplays wer2 ut:lazed as provatec frem a 1212 computer
ex installea in the SFQOF for thas missaon.

2 Tre performarce of SSAC perscnnel was excellent in all respects an

ort of echieving miss:ion objectives  Except for restrictions on anstrurent
ation s10n-d lunar noon cue to kn.gn instrumert temperatwres, operaticns were
ucted on a round-the-clock basais. lore TV was obtainsd oy the cversees

scins than for prevacus russiois due to greater reguare~<-3s for TV cusport
urface Sampler aurang Golastore visioalaty. ALl daily cperaticrsal obgectives
accennlishea with a few monav avearvaone | TeLorf2CI0 Lua s s0daut CUS WIDL,
22t £222ati5Y Represciiariven, SFst, ana Ublr were smcotn and effectaive,

Total Data Acguisation

Televasion 20,993 viaeo frames
Alphe Scatterang; 65 H 4 M
Surface Sanpler- 36 H 21 M

(4,397 mechanism motions)

Instrument Performance

\
P Televasion

®
The televasaon carmera performea in a flewless manner with none of the
7mg mirror devaations in performance due to anstrument failure.
-t '
(a)} Due to vidicon characterastics which vere known at launch,
electronic focus ~as soft on the lo.er half of _the image.

(b) At lou electromic chassis temperatures (-20 to-30° F) vertacal
sweep time decreased by approxamately 10%. -

-l
) Camera warm uwp time from turn on to farst video increased frem '
a 40 second woat to 60 seconds. ,

(

L]

o
* 2

- T -2
(8) ©On two occasions, camera commands were not recei_ve'd by the J
spacecraft and the cemera dad not respond as desared, It was !
12 cp '11'"\, as the result of su'bseauent investigation, that 2

Lm a am - ol

R - RN [N *<~ vehavior

v

——— g

3-d-2

2. Alpta Seca* ... TC

Tecrnicid , = v rraree of thu Alpht « *t=¢ w1y Livment (ASI) was
svezllent excent £z Ffeoodit OF the e vty ent rechann vie ch kept Ll
_retrurent head fror -ro oo 5 ot - swrlLec vt ¢ otrancea to do so , Tms
failire dad not al”e-~ 1;:Ia‘v1n° ctwrreterist:y ol 1he 1n tument &no was
« entually overco o wymdang ar ocvieraal farve G0 the ot oument vatn the
surface sampler sc=-- ~. .l vhe -uslen aen (oble faee Teeruse deplovrent

failure and exc.s~. - ~ioUrratires wervew Lo 1¢ wiael oncalieone to poriods
lcss than desire, S-f _SITATEDT Wb 2wl 6. temnert g an eaeess of
epec~facations At -7 _~ te-peratwros o» ancicsce in guud romtor voliage
.t xed and tier- “fe- 2r 2vcess nwoer of evcnts in the low energy region
c¢f tre proton spect ze mgh reciings cleared 1p whet the instrweront
returnea to lowdr ©

3. Surfecz .. 7..r

.
All corre~. %iC e Surfeze Sarpler ware correctly acecoded ara the
rechanasm operatec vertcc 1y an all respects.

-
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STATION
CtDG

DSS~11

pss-h2

DSS-61

DSS-11

DSs-b2

DSS-11

SURVEY
KO,

010
020
030
oko
050
051
052
053
osh

o5k
060

070

080
090
070

o1k /017
o7

01k f017
020
030
031
oho
071
050 _

070
080
[eXTV)
ozhfoz7
030
o7
070
071

SSAC SURVLYCR V11 TELEVIRTON OFERATIONS GUITWARY

RCTIVITY

Fea 3-2, 200 line

¥/A 36C Pen, GO0 lane
Spccial Area

M, larror

L/n Segrert 1

1./4 Segrent 2

1/p Segrent 3

K/4 Segrent k

N/A Segment 5, Seg 025L

h/A Seguent 5, Seg. 0251
rarth Polerametrac

AS1 Deplcyrent Coverege

hSI Coveraze, ot Deployed
$'SS Area Survey

Stereo ! 11:0r Coverege L
ASI Covezeage

8' 85 Operataon

ST Con aracea

§''S5 Eearang Test
Polararetric Survey

Special rfrea ana lagnets
Auxx. lMarrors

Omi B P T.

/81 Coverage

Star Survey, Berth, Jupater

Focus Renging Az~-108, -126
DSF-11 Set at 1016

V/4 360 Pan

i/A Segrent L

I./A Segrent
#/A Segrert
I'/A Segrent
h/A Segrent

WV Fw N

ASI Coverege

/A Segrent b

Steres arror Coverage
S!.SS Operation

Earth ena Cne Star
httempt to Free ASI
ASI Coverage

Atterpt to Free ASI

START

010-01k5
-0341 7
-0bi3h
-0500
-0548
-C505
-0645
-0713
-0732

-0811
-0829

-1535

-2239
-2315
-2348
011-000k
-0110
~Udl{
-0315
-0527
-0607
-05kk
-0659
-0723
-0855

-0952

-1058
-1200
-1220
-12ko
-1308
-1336

-2312
-234s5
012-0008
-0022
-0508
-05kk
-0857
-090k4

.

3-d-3

T

D

010-0211
-ohet
-05¢4
-05L6
-0505
-0630
-0711
-0731
-0739

-0828

-0cch
-1600

-2310
-2346
011-Coc2
-0028
-0215
-ucHou
-0505
-0504
-0639%
-0658
-0701
-0845
-0917

-1057

~1132
-1218
-1235
-1307
-133k
-0

-2342
012-0006
-0032
-0439
-0541
-0813
-090h
-1030

Jinill SRS R

AN STATIOR
-5 ClIDG

DSS-42

DSS-61

DSe-11

DSs-h2

Dpss-11

DSs-L2

DS8s-11

SURVEY
KO,

oho

010
020
030
040
05k /057
060

070

010
020
021
034/037
oko

034 /037
050
060

010
020
030
031
oho
050
051
052

ACTIVITY

Enc Slop Coverege

Focus 1ienging

MA Seg ent 1

N/h Scgrent 2

W/A Seswent 3 to Seq 253

N/A Segment 3, Completion
N/h Segment S

Pol-raireiric Survey
S! £S5 Area Survey
te.eo tirror Coverage
ASI Peployrent ! ech
EMES Cperations
Earin, Star, enc Laser Exp
Spec:ial Area, and !agnets

Aux  Marrors

N/A Segment 2

N/A Segrent 3

N/h Segment b

N/¢ Secment 5 ana stop

N/p Qorront 1 amid s+am
&/ =S L anl iy

ASI Feao Lunar Surface
K/4& Segrent 2

N/h Segrent 3

SMSS Operations

Laser Ixperiment and Earth
SI SS Operations

Particle Viewang Mirrors
Polarizetric Survey

ASI tarror Coverage
W/ 360 Pan.
N/A Segrent 1

ASI Aux Marror, ASI W/A
Polari~eiric Survey
Specaial Area

Aux Mirrers

W/A 360 Pan

N/A Segrent 1

N/A Segrent L

N/ Segmeit §

START

-10h5
-11kG
-1358
-2y
IS

-1537

013-0028
-0200
-0225
-0231
-03h1
-0013
-1011

-11k7
-1157
-1217
-1333
138k

Vo
T

Olh-0107
-0116
-0133
-0230
-0430
-okls
-1013
-1026

-1315
-1328
-153%

015-0225
-0248
~0lllh
-0527
-0633
-0856
-1100
-1148

3-a-k

G
END

-1107
-1327
-1k21
-1kkh
-1515

-1620

013-0135
-0225
-023k
~o2h1
0903
-0937
1051

-1157
-1216
-1332
-1353
-18n2
-1533
o1k-c113
-0133

015-0247
-0hk3
-0550
-0631
-0823
-1100
-1148
-1223

L

—— e ——.




3-d-6
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3-d-5 1 . [» smTION SU;::‘C-;L'Y Jr— START £
I A : -1103 -1 i
, 029 ctzy S1v ¢ Girias et -1118 -1420 t
o1k foly £ 58 Crer rt_o'if m;c a31e _1h20 1502
STATIO SURVEY G T 030 1 rnet Te:sn with £ .8 1502 - -1520
C1G RO, ACTIVITY START ED Olh/ol'/ [y (‘_./h.}. ~Frons 1522 . _153h
) S$'SS K/A tugment _yeal ¢ -15k1
DSS-11 010 Folara-etric Survey 016-0816 - 016-0903 N giﬁ /for] '35 Ope. ions -iéé; ~1618
00 Nk saee's 0007 3008 ‘ 00 Botem-ctisc Suvey end 1619 Ci
sepr - - 0 0. U1l el - -
aho lagnets ana §'.8S Rock -1006 ~1007 061 Specaal Roc’s
- -1752
DSS-11 010 Poleri~ctric Survey 017-0510 017-0500 s5-h2 070 \I/4& 360 Pen, _iggg -1805
020 Special frea, Segrents 2 & 3 -0600 ~0727 -3 ¥ - Svereo Lirror Coversre 1508 -1838
030 SLSS frea Survey -0727 -1ch7 - Specaal Arca 21839 -18hY
\ O™ & #SIlarior, N/A -1047 -1050 - Mx. Murers 180k -190L
olio L/A Segrent b -1137 1309 R /& Seprert 1 and step -1926 -1939
ok1 B/A Segment 5 -1310 ~1516 _ RyA Segmas® § _3539 -1956 d
- N/A Segrr.t ~ -2020
DSS-11 010 Poler: reirie Survey, end, 018-0517 - R /A Segre © k4 _gggg -2052 1
020 Speciel Roeas, and - - ‘ _ Ii/A Seg~2at 5 and step . j
030 ASI head - - 018-0739 -0821 021-~0826 {
011:0 Special Area -0748 -0757 pss-11 010 Earth Pol zwetiy 021-(0)826 -0837 f
o4l Aux, larrors -0757 ~0902 Laser Esop21amen N -1520
050 Eerth ‘vaey ¢ -0903 -0208 - ] gg:?/c;'; 2.53 v I Replsaiac irg _zgﬁ: ~1556 ‘
050 \ /A 360 Pen. -0912 ~10ko ¢ - o040 Star Sur.a2v, Sirius _1556 -1657 —_—t !
050 Eartn - Folarimetrac -10ko =104 : 050 Polerametric Survey _1.5?37 -1712 {
n Cpevaal nocks -l(‘»;};:» -1053 " 050 81,58 Aree, Partial for ASI i
OTu i/A Segrent 1 ~10! =1211 R <1934 .
o071 /A Segrent 2 -1211 ~122% “ - 5SS-ko 070 I'ocus Rarring _iggé ~1953 ;‘:
072 167/!‘\ Segrent 3 and Az, E1 grid -1224 ~1351 3 - Speciel tre. -1955 ~2002 i
073 /A Segment § -1351 -1510 » . - Aux, Mariors R -2023 J
080 Particie Viewing Marrors ~1611 ~1536 ’ _ ~ h/A Segrent é and stop _Sgg:: -2104 ]
- NfA Segrenti 212 -2140 L
DS8-11 01k /017 'S5 Operaticns 019-0640 019-0810 1 . N/A Segzent 3 _21)3 -2205 ,%
020~ Zerth Survey and Laser Exp, -0815 -0845 : - I/A Segment L ' -2205 -2236 — k
0L4/017 5SS Operations ~0922 ~13h4 3 - N/A Segment 5 end stop 2238 -2254 h
030 5'S5 Sccop l'egnets -3y -1351 2 - W/A 360 Pan, 3
oo Polarimetric Survey =1351 ~1546 : ) . 022-1003 022-1436 3
ok Rocs Polarimetry -1546 <1557 — & DSS-11 014 /017  ShSS Operzticns, ASI l'ove. bsy 21550 p
olio Polarimetric Survey -1557 -1605 ) 020 Polarameiric Survey ~1605 -1619 L
) 050 Steres irror Coverage ~1605 ~1620 ] 030 Special Arca -1621 -1709 E
P sing
cko Focus Ranging
38-k2 060 S1.5S Area Survey -1638 -1701 1 1747 -1750
- Special fres -1723 ~17h7 : Dss-k2 050 Earth Polaruietry 1751 -1815 —
- Awx. Mirrors ~1748 -1804 } E 060 v/A 360 Pon :1816 ~1841
- I\'I/A Segment 1 -1808 -1825 3 070 N/h Segment 3 4 st 18l ~1902
- K/ Segment 2 ~1936 ~1958 d - R/A Segrent 1 end stop 1904 -1919
- 1/A Segment 3 -1958 ~2016 - N/A Segrent 2 1920 ~1946
- /4 Segment 5 -2018 -2043 - I/A Segmen* & S48 -2007
- W/A 360 Pan. 211 -2125 - N/A Segmen 5 —
=11 014/017  S1'SS Gperations 020-064L% 020-0842
020 Earth Survey & Laer Exp. -0857 ~0918
014 /017  suss Operations -0919 -1026
021 Laser Exp, ~1054 -~1103
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. N 3-a-7 3-4-8
- N , SC-7 TV-CAlFIu 1RALE SUIY ,RY
STATION  SURVEY GNT ;‘}%SJ ha o6 61 1se 11
CMDG NO. ACTIVITY START END e Fril 5 ral S
- Earth Folarimetry ~2010 -2011 . ~
- Shadow Progressacr -2305 -2324 ) oK DL a hEC co 2o
- Sheaow Progressier -2323 -2333 X0, ape 3)05 & LT & LoT
- Shadow Progression 023-0101 023-C103 . REC C1D woe ¢'D
- Earth Folarimetr) -0105 -0108
- 1 o] 0 0 o] 0 0
DSS-61 - Shaaow Progression and Earth -0239 -0325 2 0
- Shados Progression -05C0 -0505 0 0 0 0
- Sunset, 023-050613 ” . . 3 0 25 105 20
\ - Sola: Corona and \'/A dorazon -06206 -0930 4 ) 169 803 108 by 751 159
DSS-11 010 Horazon Scan, Segrent 2 -035§ -095 ) 1261 121 0 367 &o1 o
[20Y Horazon Scar, Segrent 3 -0¢52 -100% 6 799 202 204 7 3
020 Earth Polarimetry -1097 -1013 29 567 &o 33
030 Solar Corona -101h -1136 7 o84 0 0 355 o o
oko SIiSS and Pad 2 View -1137 -1146 8 382 138
. 012 Eastern Yorazon, Scgrert 1 -1k -1155 3 0 0 995 0
010 Easterr Horizon, Segment 2 -1155 ~1201 9 0 300 0 o 356 o
o1 Easterr Yeorizon, Segment 3 =123 -1 10 0 0 o
020 Earth Polari~etr: -1207 -121h - 0 338 30 0
050 5SS Operations 1215 -1253 1n 0o 233 0 L16 159n N
012 Eestern horizon Segment 1 =135 -1350 e " e M
o Cestern lorizon, Scgont 2 Sri=elel <3N07 - Vo v [¢] 720 1585
o1 Lastern Forizen, Segrent 3 -14n7 -1k 13 1053 93 0 65 8.6 120
020 Earth Polarimetry snd Siraus -1k12 -1425 1 |1y 1297 106
R 030 ' Solar Corona - 3C man exn, -1k27 -1606 . 9 0 64 672 321
012 Eastern Yorazon Segment 1 -1605 -1611 15 1838 al 0 0 25 301
010 Easterr norizon Segment 2 =612 -1625 - _he 1184 692 - 4 .97
020 Earth Polarimetr 1625 1632 . 9 350 109 hos 3
030 Soler Corona - series of 30 ran exp -1634 -1822 L7 48 133 ° 0 0 N
DSs-h2 - Solar Corona - 30 ran. exp. -1822 -1852
- Lunaer Polarimetry - 10 man exp. - -1857 -1930 FOTALS 9015 752 -
all Fal 1l2zo0
- Earth Polerimetry -193% -1945 — ) 3297 2787 1365
) - Solar Corona -2-30 min. exp. -1¢Ls -20k6
- Lunar Polarametry (repeat) -2050 -2101
0993  CID & REC.
Camera larror Closed on Pac 2 azamuth (-60) 7449 REC NOT C)D,
Camere turnoff et 023-210633 GT
8LL2  RECOVERED

——— . ——



3-d-9 .
3-d-10
IV.  SSAC SURVEYOR VII ALPHA SCATTERIIC OFERATIONS SUIMARY PSS
CALIBRATION Ti7F 80O T TEN, gF o8 FOSTTICN
88 CALTIRATION TDE ACCUMUTATION TIME POSITIC
SAI'PLE {2
Yo 2)31\1 * L4H soM Stowed n —
61 1hy 20M i i:—n; ZS; Surface
271 Total 5H 101 Total \2 -~
— Lo
X DEPLOYED TO BACKGRCUND POSITION GNT 154852 61‘ iy 61 28
i - J_,J 2’\:[
51 164 LH 5B Backeround o
61 334 TH 10 27! Total 107 2% To.at
SAPIE £3
u ——— 1211 ! o
i 13M 3n ¥
L1 Total 128 20°f Total | Sirface
| ke --- Lo
DEPIOYLD TO IUWR SURFACE GIT 111000% Y 130 2o 1ot
SAMPIE #1 .1 - 50t
i ALt meton .o
)2 _—— aom S wfann ' LT VUl MU . 103
51 30 6H !
2 I
n -— 7en ” ALL POSITIO.S
@ - 651
51 154 §H 151 3H 521 Totel 61X =2 ¢ Total
3
2 - 1G4 o
31 284 SH &
2
51 —— 50
ﬁ 134 28 101
] - e Loy )
4
51 1M 5H 501
14 b3y Total 27H 2411 Total

i
1te GMT

T T e e i —————e e e -

P

. mtmm mmmeme  en

h7 ooy
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SSAC Surveyor VII Swface Sampler Operations Swmmar

The Soil lecharics Surface Serpler (§1SS) cperatic s cuarirg the Sureyor VIX
Fion yielded ran, ara varied esalts Inclicec ar the cperations ware

| cen bearang tests, fave don2 with tle scoop tocr oper, and one gone near
w21l of a deep tre~ch A total of seven trenches weie cug, tro of wuch

b subjected to rultiple trenching operaticns  Four rocks were wtoved or
pulated, one of snich vas .eighed several tanes end protographaa an stereo
rolume determanation A secona rock vas brcken

Tvwo arpact tests were perfcrred, beth snth scocp open. Tne SISS scoop

ats wsurveyed afier all potentially woribwnile scal contacts, One such
ey s:owed & magnetaic fragment of approxanately 3/8 ainch cirameter stuck to
ragnet

The SI'SS s.ccessfully deployed the Alpha Scetterarg Irstrument e cor heaa
e lunar surface elter tne 2SI cepleyemin ~ecrcmasm 3-—r2a Tne ASI vas aliso
essfully deployed to a second &nd a third lunar surface sarple ov the SMSS

d)

TIME EXPOSURE FRAMES

N
ames taken an ihe norvel mode are exposed for 0.150 scconas
Jen in the open shutter, non-integrute mode, ere expo.ed for 1 2 .ecosas.
ames teken in the open shuttei, integrate rode can be e.posed for long

riods of time.

.
WP L
O L :
“ W lw ?
- ! -
Rl PR YR
. o
T, 3%
I3
3-e-1

PRTRIR:

ring lunsr sunset, the pictures teken in the open shutier, intes:~ ¢ wmode

re

oMP
1 023-1446-08
; 023-1523-13
023-1555-27
023-1705-39
023-17h2-20

e e a2

023-1814-135
; 023-1852-0k
023-2015-10

.’ 023-2046-55

Exposure Azimuth Elevation
15 min 69 30
30 min 69 25
30 min 69 25
30 min -l 35
30 min 69 25
N mi- S a5
30 min 69 25
30 min 69 25
30 min 69 25

Scene

Solar
Solar
Solar
Orion
Solar
>osar
Solar
Solar

Solar

Ce.c.a
Core =

Corora

Coro-a
Loro-s
Coro-a —_
Corona

Coro-e




1

2

appears

The vertical elect:ical gr1y scale

bogop
FRAL IMAGES

The frames coateir Tanly camy lete wdentificatior data which

l
from left te right on each frame

This dat. 1s described below

Fer en explaietaon cf this, end

its use, see the section on TVGDHS calibration

The L8 tm by 48 oy image

) Identification informaticn, taven erther from returreg television

identification or acded 07 ground receapt

& aecoding of the TvID abbreviations

Here 1s providea orlv

For more infermetion please

refer to the sect:on on television wentification dats

a.

b

Octel file rimber 3

Greemvich mean time of receipt

hl1ssion code arg receiving statigq code

Massion

1R

EL

FoC

IRIS
FLTR

SHTR

“He letter designat;rg tne mission
-
receiving station, DSS 11 15 Goldstone, California,
DSs k2 1s Canberra, Australia, pss 61 is Madrid, Spain
cazmera number 3
azimuth angle of 'l:—h{.a camera mirror
elevetion ergle of the camera mirror
computed distance to the plane cof Principal focus, 4n
meters
focal length of the camera in mallimeters
f number of the iris
polarization filter wheel position

camera shutter mode

state of the iris servo

Y e st -

———

e e veiied

——
et

PP s o e o

4

Xoa
e o o

br

b-p-2

state of the camera multiple step focus

o MSF

p ELEC electronics temperature in degrees centigrade

q VIb vidicon faceplate temperature in degrees certigraae

r CAL calibration voltage

8 FEREC computed erection engle in aegrees to In irg the horizon
= to a horizontal position

t  ALARMS alarms or errors detected in the trensrmitted T\ID

u WDS number of transmitted TVID frames processed to provide

the above data

A process code above the television identification data recordea &5 a

machine rcadable dot pattern.

A lrame OI Ilim roil number &DOVE & macnine reagapie per pattern €oltaln-

ing the mission, receiving station, process and frame of roll number

codes, and GMT




k-b-1

Loba2
Ml CHANICAL PROPERTIES WORKING GROUR
HOSAICS SURVEYOR M1SSION G FOSAIC PHOTOS
. Catalog JPL Photo Lao QT
number of USGS preparcd mosaics have been included to sid an the inter- Number Regative lumber Day Description
t ted vaew of tie
retation of inaividual frames and to provide an antegrated vae 7-8E-3 P-85108 10 Crater and horlzon
i
surveyor and the landang site. The following is & list of the mosazcs | T-sE-b P-8511 10 ASI and SMSS siea N/A survey
i
it yhave been sclected for the data package. ! 7‘SE'\5 211-2533A 20 ASI and SMSS area W/A survey
i oT- 6 211~2533B 10 Pad 2 and rock
By Title Catalor lurbey i T-SE-7 211-2534A 11 Pad 2 and rock
10 w/A Panorara 7-2-51 ‘I 7-5E-8 211-2534B 15 ASI and SMSS erea W/A swivey
10 N/A Seg. 3 7-10-8T T-SE-9 211-2539 13 ASI and SMSS area N/A survey
10 N/A Seg 3 7-11-SI {{ 7-se-10 211-2540 15 Pad 3
10 /A seg b 7-12~51 Ho7-se-n1 211-2543A 13 SMSS area .
10 W/A Seg. b 7-13-SI T7-SE-12 211-2932 15 Rock pile and horizon end-stop
. aMaq Area 7-16-81 T-5E-13 211-25438 20 Close in pannvema ufa 1800
11 N/A Seg. 1 T-35-51 T-32=13a 21l~2925A 20 Stereo mirror trench
n W/A Seg. 1 7-36-51 7-SE-14 211-26124 19 SMSS ares
1 /A Seq. 2 7-37-SI : 7-5E-15 211-2607A 15 Pads 2& 3, W/A, +90° to -108°
1 W/A Seg. 2 7-38-51I i1 T-sE-15% 211-2607B 15 Pad 2 and throw-out
11 . N/A Seg. 3 7-39-5L - i' 7-SE-15% _ 211-2608 15 Pad 3 and throw-out
1 /A Seg. b 7-51-ST ; T-8E-16 211~2612B 21 SMSS area
bo- 7-SE-18 211-3141 1 Pad 2 throv-out area
1n N/A Seg b T-b2-81 3 3 re
15 N/A Seg. 5 7-50-SI V1 T-5E-19 211~3142 13 Rock pile behind spacecraft
1) N/A Seg. § 7-55-81 - T-5F-20 211-2898A 10,11 Large mosaic
18 N/A Seg. 1 7-77-8I .| T-se ‘-:)O 211-2898B 10,17,128 Large mosaic
20 W/A Panoreme 7-83-8T P ) 7-8B-20% 211-2912 10,17,18 Mirror reflected image,
] part of above
13 N/A seg. b 7-93-81
797 7-SE-20% 211-2923A 17,18 End-stop &reas
Areé Surve, -
2 ?:?i Partial Asi Area #3) ! 7-SE-20B 211-29238 10,11 Mosaic with compartment
, |7-se-20c  211-2924 10,11,18  Mosaic
N/A = Narrow Angle I ! }t-se~200  211-26108 17 Close-in of rock
W/A = Wide Angle | {7-se-20r  211-2609A 10,17 Pad 3 area
I (
1 v




k-b-3

MECHANICAL PROPERTIES WORAING CROUP
SURVEYOR MISSION G MOSAIC PHOTOS

ilog JPL Photo Lab Gl
ser Negative Humber Day Descrirtion
~20F 211-2611 10,17 Pad 3, wiaer view
*-206 211-2610A 10,11 Pad 2 area
-20H 211-2609B 10,11 Pad 2 sares
A 211-3143 10,11, 360° sprerical mosaic
17,18
-éz 211-3138 10,11, 360° flat horizon
17,18
-23 211-31h5A 18 Fad 2 thro~.-out area
~24 211-3145B 13 Large rock over leg 3 shock
~25 211-3146A 22 Close up of rock, ASI
-26 211-31k6B 21 Close up of reck,
AST position # 2
27 3_1_1_31).7A ‘ on PrA 9' Anat An +an
~-28 211-3147B 15 Large rock over leg 3
-29 211-3148 17 Large rock (almost & duplicate

e-up detail views

of 7-SE-28)

[

Jogel

DIGITALLY PROCESSED DATA

The following pictures have been processed digiially in the JPL Image
Processing Laboratory. After being digitized, the pictwes were pro-
cessed by the IBM 360-k) computer using the Sine have Response Filte:r
(SWRF) program. This program restores high frequency daita (fine details
in the pictwme) in both the horizontal directzon along the carmara scan
lines and in the vertical direction. The amount of enhancerent necessary
is obtained from pre-launch calibretion where optical sinc wave targets
f known frequency are scanned by the spacecieft camera. Any noise present
6 also enhanced by the SWRF program, therefore pactures which have been
SWRF processed will appear more noisy than the original but will be much
shayper and will show more detail. The maximun ampount of en ancerent is
controlled to minimize the increase in noise  Since the SVRF progran
uses & 15 x 15 element matrix to apply the filter to a picture, the pro-
cessed plctures are labeled "FILTERED 15 x 15". Each frame is identified
with the GMI and TVGDHS File Number,

DAY HOUR MINUTE SECOND FRAME NO.  PHOTO 30 DESCRIPTION
iv o 49 23 Lhy 211-23188 S.rface behind last
Az, -213, E1, -35
10 06 52 33 1230 211-2946A  Rock beyond Leg 2
10 06 52 38 1231 211-2946B  Rock beyond Leg 2
10 06 52 L2 1233 211-29L7TA  Rock beyond Leg 2
10 06 52 L6 1234 211-2947B  Rock beyond Leg 2
10 06 52 51 1235 211-29484  Rock beyond leg 2
10 06 52 56 1236 211-29488 Rock beyond Leg 2
10 06 52 59 1237 211-29494  Rock beyond Leg 2
jto 06 Sk 02 1246 211-2949B  Rock beyond Leg 2
10 06 54 06 1247 211-2950A  Rock beyond Leg 2
10 06 54 1 1250 211-2950B  Rock beyond Leg 2
10 06 54 15 1251 211-2951A  Rock beyond Leg 2
10 06 54 20 1252 211-2951B  Rock
Az, -36, El, -10
10 06 54 25 1253 211-2952A  Rocks
Az, -h2, E1, -10
10 06 sh 28 1254 211-2952B  Rock

Az, -k8, F1, .10

v —
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DAY

10
10
10
10
10
10

10
10

BOUR
06

06
06
06
06
06

06
06

06
08

o]
]

FRRERRKRE S

1c
o1

Loge2
MINUTE SECOND FRAME NO.  PHOTO W0 DESCRIPTION
58 25 1271 211-2953A  Rock
Az, -39, E1, -5
58 30 1272 211-2953B Rocks .
Az, =33, E1, -5
58 34 1273 211-.. %A Crater
Az, -30, E1, O
58 38 1274 211-2954B  Valle)
Az, -36, E1, O
58 43 1275 211-2955A  Slopes e
Az, <42, E1, O
58 18 1276 211-2955B  Slopes
Az, -k8, E1, O
59 23 1306 211-2956A Az, -4S, El, S
59 28 1307 211-2956B  Slopes
Az, -39, E1, 5
59 33 1310 211-2957A Az, -33, B, 5
12 ks 2044 211-2957B  Rocks
- Az, 66, E1 -10
2T i9 e2se 211-2958A  Horizon
Az, 126, E1, 10
b7 ST 2273 211-2521  Earth
00 “o9 2311 211-2958B  Alpha Scat Hang-up
29 29 3434 211-2575A Pad 3 and Rock. __ __ _.__ .
9 35 3530 211-3315B Stereo Mirror
1 26 3767 211-2575B Az, -108, El, -0
28 52 101k2 211-3316A Pugd 2
55 16 10k01 211-3152A Az, -51, El, -S
55 20 10402 211-3152B Az, -b45, El, -5
oL 46 4531 211-2576 Az, 33, E1, 15
18 45 7124 211-3316B Pad 2
34 ST 11664 211-3358B Throwout material to
left of rock ¢
52 24 21774 211-3317A Pad 2 and Rock

DAy

19
19
19
19
19

19
19
20
20

22

HOUR

o7
o7
o7
o7
17

18
19
19
19

11

Loc-3
MINUTE SECOND FRAME 1O PHOTO KO VLSCAIPIIO

ks 25 25440 211-2600A  SMSS

L9 1L 25444 211-26008  £*68

51 00 25kks5 211-2600A & %S

54 21 25450 211-26018  &15S

36 27 L2233 211-33594  Prd 2 edpe, Tnck
Throwout ~ .c.iel

00 51 L2267 211-3317B  Steieo Mir-or

42 37 Lashs 211-33184  Debris

33 56 L4651 211-3318B Debris

Lo 24 L4761 211-3359B hock and Th:owout
raterial

21 12 34330 211-2577 nlpua Scei

#3 locatic®
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TELEVISION 1DE{:1 i~ 7ION DATA DESCRIFTICN

irce of Frawe Data

Televisicn Identafication {TVID) data 1s generated and trans-
ted between each television frame On ground receipt, the TVID is
ommutated, converted to engineerang units, time tagged, essigned s
~ number, end stored in TVGDHS computer systems disc starege unit
ata thus accumulated in resl time during the mission cr by tape
yback of overseas data has been manuzlly examined and all observed
malies corirected to thear most likely value Tnis correction has

n accomplished by comparison of the image data associated with each
D theoretically to be expected in response to the commani stream sent
the camera Finel production of the TVID catalog included with this
a pachage hes been by a computer program which selects end prints a
set of the cor rected TVID as stared on the dicc fale A fYaeh at
resents out best estimate of carrect TVID to be associated, thrcugh
correlation, with each image frame taken during the miss:en

[

5-»-1

Sw ~ary Lasing

Tne catalog prescnts & time sorted listing of the V1D A list of abhe-
victions, their meaning allowable ranges and leasti signifacant units

(1.SU) follows .

Avbreviations Meaning Range Isu
DAY Day of Year 0-366 1
L Hour of Day 0-23 1
[ Minute of Hour 0-59 1
SC . Second of Minuve 0-59 1
T'ILE KO Octal File Number 1-20000 1
AZ Azaimuth angle of camera -222 to 1 rounded,
mirrar Y4132 not tra~cated
from 0 1
. values
LL Elevatio-~,angle of camera -90 0 to 01
nirror +90.0
FCs ST Focus Step 0-49 1
FCS DIST Distance in meters to plane O 00 to 01
of principal focus 9 99
IRIS Camera iris setting in £ 4 0 to 0.1
stop numbers 22 0
FILTER Filter wheel position CIR 1
b VER 2
ks 3
HOR &
CIR 5
¥, Camera focal length Wide or
; Narrow
1
T ' ’
1
s L

Pl

AT
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FORTRAN COMPATIBLE TAPE FORMAT DPESCRIPTION

An ancillary output of the TVID processing programs is an

BM TO9% Fortran IV compatible magnetic tape record of all T™VID A

‘opy of this tape is available from the National Space Science Data

‘enter, Greenbelt, Maryland The tape is written (and can be read)

}F’ortran IV binary mode, using the statement WRITE (1) List, where
)

1" and "List" are described in the Fortran IV manuals
Following is the format of this tape
BCD = A format

Floating = F format

Fixed = I format

Qotel = C formod

b = Hollerith blanks
*

= Hollerith asterisk

1

. .
’
) 5-¢c-2
LOGICAL AIORD MODE DESCRIPT1ON .
LENGTH
1 1 BCD Date the tape was generated, month, ¢ay, & ,ear
63 1 Floatirg Azimuilh coriected
(bbbbb¥ 1f no entry, "b" meaning "blank")
2 Floating Azimuth
3 Fixed Azamuth T/M Word Count
b BCD Camera number alarm (ALARi‘c o OKbbhb)
5 Fixed Camera number
6 BCD Calibration voltage alarm {ALARMD c. Cxbobb)
i Floating Calabration voltage coriected
(bbbbb* if no entry)
8 Fleating Calibration voliage
o Pived Calihration valtage T/1) word count
10 Fixed Days
11 Fixed DSIF Code
- 12 Fixed Erection angle
13 Fixed Erection angle option
1k Floating Elevation angle corrected
(bbbbb* 1f no entry)
15 Floating Elevation
16 Fixed Hlevation T/t word count
17 Floating Electronic tamperature corrected
(bbbbb* if no entry)
18 Floating Electronic tamperature
19 BCD Focal length angle corrected (bbWIDE or
NARROW) (bbbbb* if no entry)
20 BCD Focal length angle  (bbWIDE or RARROW)

|-



%4

OGICAL WOLD MODE, DESCRIPTION
ENGTH
21 Floeting Focus coriected
(tbbbb* 1f no entry)
a2 Flosting Focus
23 Fixea Focus T/ word count
2y BCD Filter position clarm (ALARID or OKbbbb)
25 Fixeu Filter position corrected
(bbbbb* if no entry)
26 Fixe® Filter position
27 Fized Falter position T/M word count
28 BCD Focal length alarm (ALARMb or QKbbbb)
29 Floating Foosl length coxrected
(bbbbb> 1f no entry)
30 Floatang Focel length
31 Fixea Forrat prumber .
32 Octal File nurber
33 Faxed Freme number
3L Fixed Focus step corrected
(bbbbb* if no entry)
35 Fired Focus step
[
36 Fixed Hours
37 Fixed ID quality
38 Flozting Iris setting corrected
(bbbbb* if no entry)
39 Floating Iris setting
ko Fixed Iris T/M word count
LY} BCD Iris servo corrected (bbONbb or bLOFFb)

(bbbbb* if no entry)

S5-c-h

- —p——e

LOGICAL WORD HODE r DESCRIITION
LENCTH
L2 BCD Iris servo (bbONbb or bbOFFb)
43 BCD Multiple step focus corrected (bbONGDL or bLOr'Fb)
(bbbbb* 1f no entry)
by BCD Multiple step focus, {(bbONbL or LLOFFD }
, 45 Fixed Milliseconds
46 Fixed Minutes
i
! g Fixed Mission number code .
48 Fixed Process code
Lg Floating Sun Azimuth
(bbbbb* if no entry)
50 Fixed Seconds
51 Floating Sun elevation
(bbbbb* if no entry)
l 52 BCD Shutter mode alarm (ALARMb or OKbbbb )
53 BCD Shutter mode corrected (NCRMAL or bbOPEN)
(bbobb* if no entry) .
54 BCD Shutter mode (NORMAL or bbOPEN)
55 Fixed Stereo mate's file number
(bbbod* if no entry)
‘ 56 Fixed Survey number
57 Fixed Camera axis tilt angle
58 Floating Camera axis tilt direction
59 Flos ing Vidicon temperature corrected (bbbbb* 1f no entry)
60 Floating Vidicon temperature
61,62 | BCD Searchable subjective data
& 63
63 1, 2, | BCD ENDbOFbDATAD
3-63 JBCD "blanks"
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