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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.

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.

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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from O volts to 1 volt. O volts corresponds to black level, and 1 volt
corresponds to white level. On the film exposed at Pasadena, a ninth
step is included which is a repeat step of white level.

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

respondences, See Reference (1). Representing A
Frequency
Step Voltage (From Back Porch)

Black Level 1 0.00C %+ ,001 Volts "1100 KHz

2 0.143 £ .001 Volts 476 KHz

3 0.286 + ,001 Volts 851 KHz

L 0.429 + ,001 Volts 1.227 Kliz

5 0.571 + .001 Volts ~ 1.603 Miz

6 0.71h £ .001L Volts 1.979 MHz

7 0.857 + ,001L Volts 2.354 MHz
White Level 8

1.000 + ,001 Volts 2.730 MHz
A recent modification to the film recorders at Pasadena has
eliminated to a large extent the problems noted below for the 8 step EGS.
The 9 step version utilizes the same dither and line spacing as is used in
the video image.
Restrictions and problems encountered in using the 8 step EGS.
There are ﬁhree phenomenon which have reduced the usefullness of the EGS.
a) The line spacing in the EGS is not the same as in the video frame.
b) The "dither" on each line is not the seme as in the video frame.
c) Spot size changes in both the EGS and\the video frame as a function
of beam current.
The Phenomenén will affect the density measurement made on either an averag-
ing densitometer or a microdensitometer. It is not clear at this time what

the exact correspondénce is between the densities in the EGS and the video frame,
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TEIEVISION IDENTIFICATION DATA CALIBRATION

The television identification parameters transmitted back from the
spacecraft were calibrated prior to launch by Hughes Aircraft Company
personnel. Essentially, tables of each parameter function in engineer-
ing units vs. the binary coded decimal equivalent were delivered for
each parameter. Fifth-degree polynomials were fit to these by JPL
personnel for operational use, with the calculated functions plotted
and visually examined for goodness of fit to the calibration data.
These ploynomials were then used in the TVGDHS computing system to
obtain the engineering units in the TVID contained in this data package.

Polynomials were fit to the vidicon faceplate and electronics tem-
peratures, mirror azimuth and elevation, lens faces and iris positions,
and the filter wheel positions. The lens iris servo, multistep focus,
focal length and time exposure words are transmitted as full binary
words, but actually can be in only one of two states, hence were

landled merely by level detection.





































































































































































































