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APOLLO 16 PHOTOGRAPH EVALUATION (APE) DATA BOOK

By H. H. Cunningham

Mission Design Section
TRW Systems Group

1.0 INTRODUCT ION

This is a catalog of the Apollo 16 photographic evaluation data available
at the National Aeronautics and Space Administration, Manned Spacecraft Center.
Section 2 provides explanation and definition of all the photographic evaluation
data elements. Sections 3 and 4 present data summaries for all of the lightside
sequences of Apollo 16 3-inch mapping camera photography and Apollo 16 24-inch
panoramic camera photography respectively. Each data summary includes a brief
description of the trajectory reconstruction, telemetered data used, and the
constants employed for the data processing. They also contain a brief resume of
the apparent data trends throughout the sequence and the data for the first and
last frame of the sequence.




2.0 EXPLANATION OF APOLLO PHOTOGRAP! EVALUATION {APE;

The first and last frame figures appearing in the data book are typica
photo evaluation adata groups. The microfilm of data for each fpoiio 1
camera photo sequence also contains two frames that contain steliar ¢
pattern definitions. These star patterns are companion to identified map camera
photos of the sequence.

GMT - Sidereal time of film exposure (vear, month, day, hour, minute, second) -
(UTT - USND).

CTE - Central clock time of film exposure which is reécorded on the film {(hour,
minute, second).

1950 state vector - Mean of 1950 m

oon centered, inertial, cartesian coordinates
of the spacecraft position (km)

and velocity (km/sec).

Selenographic state vector - Selenographic, instantaneous inertial cartesian
coordinates of vehicle position (km) and velocity (kin/sec).

Nadir Point (Longitude, Latitude) - Intersection with the mean lunar surface,
of the vector from the moon's center of mass to the spacecraft.

Camera Axis Intersect (Longitude, Latitude) - Position of principa) intersection
point - Intersection of camera optical axis direction with mean lunar
surface.

Spacecraft radius - Vector from moon center of mass to spacecraft.
Spacecraft altitude - Height of spacecraft above mean lunar surface.

Scale Factor - Proportionality constant relating dimensions on the film to
dimensions on the mean lunar surface.

Azimuth of Velocity Vector - Angle, measured positive clockwise in the loca)
horizontal plane at nadir, between North and the projection of the

~——Vvehicle-velocity-vector onto the local horizontal plane.

Mean altitude rate - Rate of change in spacecraft altitude above the mean lunar
surface.

Horizontal velocity - Component of spacecraft velocity parallel to the lunar
Tocal horizontal plane at the nadir point.

Tilt azimuth - Angle, measured positive clockwise in the local horizontal plane
at the principal intersection point, between North and the projection of
a vecter along the camera optical axis onto that local horizontal plane.

Ti1t - Angle between the camera optical axis direction and the lunar loca
vertical at the principal intersection point. “
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Sun Elevation at Frin Grnd Pnt - Angle between the vector from the sun to the
principal intersection point and the lunar local horizontal plane at
that point.

Sun Azimuth at Principal Grnd Pnt - Angle, measured positive clockwise in the
Tunar Tocal horizontal plane, from North to the projection of the vector
from the sun to the principel intersection point onto that plane.

Subsolar Point (longitude, latitude) - Intersection with the mean lunar surface,
of a vector from the moon's center of mass to the sun's center.

Alpha - Angle between the camera optical axis and the prOJect1on of the Tunar
local vertical at the principal intersection point onto the plane of the
phase angle (measure of surface tilt toward or away from the sun).

Swing - Angle between the camera Y axis and the projection of the line between
the vehicle nadir and principal intersection point onto the camera X-Y
plane.

Emission Angle - Angle between the camera optical axis and the lunar local
vertical at the principal intersection point.

Phase Angle - Angle between the camera optical axis and the vector from the
sun to the principal intersection point.

North Deviation Angle - Angle, measured positive clockwise in the camera X-Y
plane, from the camera X axis to lunar North.

Phi, Kappa, Omega - Angles which rotate the camera axes coordinate system into
the nadir point centered Tunar local horizontal system, where:

¢ - primary right-handed rotation about the camera Y axis. 4&W§
w - secondary right—han&ed rotation about the intermediate X-axis.

k - final ;ight—handed rotation about the local vertical (local horizontal
Z-axis).

X-tilt - (Lateral tilt) Ang1e from the local horizontal plane at the nadir point
_to the camera_Y-axis. . - R R -~ .

Y-tilt - (Longitudina] tilt) Ang]e from the local horizontal plane at the nadir
point to the camera X-axis. ;

Heading - Angle, measured positive clockwise in the lunar local horizontal
p]ane at the nadir point, from North to the projection of the camera
X-axis onto that p]ane

Laser slant range - Telemetered laser altimeter readout.
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Spacecraft altitude (Laser) - Vertical component of laser altimeter slant range
based on the assumption that the laser altimeter was aligned along the
3-inch mapping camera optical axis.

Selenographic direction Cosines - Direction definition of vector from the space-
craft to the principal intersection point in the instantaneous inertial
selenographic coordinate system. ‘

Coordinate Transformation Matrices - Selenocentric coordinate system to camera
axes coordinate system and local horizontal coordinate system to the
camera axes ccordinate system.

Photograph Footprint - Latitudes and Longitudes of field of view corner point
projections onto the Tunar surface (full field of view only for mapping
camera, full field of view and inner field of view for panoramic camera),

Sigmas - First order uncertainties in selected camera aiming parameters arising
from uncertainties in camera mounting angles, vehicle atcitude measure-
ments and film exposure times.

The following data group is substituted when vehicle attitude is unavail-
able for the APE computations. : '

[FRAME - Photograph frame number which corresponds to page number of the standard
nrintout.

GMT - Sidereal time of film exposure (year, month, day, hour, minute, second) -
{UT1-USNO).

CTE - Central clock time of film exposure which is recorded on the film (hour,
minute, second).

1950 state vector - Mean of 1950 mobq cnetered, inertial, cartesian coordinates
of the spacecraft position (er) and velocity (er/min).

Selenographic state vector - Selenographic, instantaneous inertial cartesian
coordinates of vehicle position (er) and velocity (km/sec).

‘Note: 6378.16 km/er should be used for conversion of these state vectors to the
standard APE units of km and km/sec.
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3.0 APOLLO 15 3-INCH MAPPING CAMERA DATA

Mission: Apolle 16 , Target: !gftica? strip photography
Rev: 3/4 , Camera: 3 Inch Mapping  Frames: 1 Through: 26

. Coverage Interval:

From: 8.9 Deg N rat., 165.1 Deg Wiong., To: 7.3 Deg N [at., 167.8 Deq. Long.

From: 80 yr 37 Min19.713 Sec, To: 80  ur 46 Min 10.164Sec. (Tt
Date Processed: _ 8/15/72 » APE Versian Used: 8 .
INPUT DATA

8 Trajectory 'ape:

HOPE Varsion Used: B-5.4 {Relocatable)

Constants Used:

unar Potential Model: L..j

Cphemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 172&.0% Km

v

Ephemeris-Universal Time Difference: 0.709933

Base Time: Yr 1972 Month 4 Day 1 Hr 0 Min 0 Sec O

i 54, — — —

_Computation Interval: Computation at each film exposure time

Integration Iuterval: Vériablg‘(£x10']4 - 64 Min)




Initial State Vector Used:

Coordinate System: Selenoaraphic (Instantaneous Inertial)

Time From Base: 97 H, 33 M, 25.0508 Sec.

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 3. For'the solution the energy of the orbit was constrained to be an

analytically determined value.

Units: Feet, Second, Degree

Components:
X = 5499597.68 X = 1550.9475
Y = 1526310.53 Y = -5313.7704
7 = -896763.06 7= 1350770

8 Telemetered Data Tape

pata Source:

Bit Rate: High

Date Edited: 7/18/72

Remarks: There were no gaps in the vehicle attﬁtude data Qsed for this sequence.
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@ APE Card Inputs: ‘
Time of Launch: Yr 1972 Month _4  Day 16 Hr 17 Min 54 Sec 0

i i m———a e e

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used: .
.6693935 -.5998623 -.4373487
. .1294099 -.4857332 .86447¢¢
~.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Interlock Angles Used:

Q = -95° 58' 12.727"
4= 0° 7' 42.789"
k= -0° 0' 25.534"

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

+5 ms in onboard clock drift rate

5 ms in universal to sidereal time conversion
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General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and Tighting data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for a
stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. However, wﬁen the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
stituted for the tabulation.

With the exception of its initia} lihe, all entries of each tabulation are

self explanatory. The initial line contains six entries that are from left to

right:.

1. Mission title
2. State vector identification

3. Date of data origin
] 4. Status of data PRE = preliminary, F = fina]
| 5

Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and

r field of view direction information. It is followed by a tabulation of the stellar
camera diapositive coordinates and identification numbers of the plotted stars. Al

angular quantities are expressed in radian measure.
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OUTPUT Summary: These photo evaluation data are for a short sequence of vertical
photography beginning at 165.1 deg W Long. and ending at 167.8 deg E Long.
Throughout the sequence, tilt is maintained at 0.8%0.15 deg. Star patterns com-
panion to frames 5 and 20 are included in data for this sequence.

w
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Mission: Apoilo 16 , Target: Vertical strip photography

Rev: 17 , Camera: 3-Inch Mapping Frames: 27 Through: 176 .

Coverage Interval:

From: 9.0 Deg N Lat.,179.2 Deq W Long., To: 8.8 Deg S Lat., 3,4 Deg Wlong.

From: 105 Hr 29 Min 13.3065ec, To: 106 Hr 30 Min 23,518S5ec. CTE
Date Processed: 8/19/72 , APE Version Used: 8
INPUT DATA

Trajectory Tape:

L]

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: - JPL DE 19 (Double Precision)’

Libration Model: RTCC {Koziell) = -

Lunar Radius: 1738.00 Km

Ephemeris-Universal Time Difference: 0.710000

Base Time: Yr 1972 Month 4 Day 16 Hr 0O Min 0 Sec O

Computation Interval: Computation at each film exposure time
~-14

Integration Interval: Variable (1x107'" - 64 Min)
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Initial State Vector Used:

[ $:3

Coordinate System: Selenographic {Instantaneous Inertial)

Time From Base: 124 H, 18 M, 14.404 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 17. For the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

=  5768436.96 x = 1386.1866

Y = 1600918.51 Yy = _-5162.0522

7 = -968674.79 7= -38.4413
Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: 7/18/72

Edited Data Tape No. AT0084 Fite No.: 1  Location: Bldg. 12, MSC

Remarks: There were no gaps in the vehicle attitude data used for this sequence,
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APE Card Inputs:
Time of Launch: Yr 1972 Month _4  Day _16 Hr 17 Min 54  Sec

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used: - '
.66%9935 ~-.5998623 -,4373487
. .1294099 -. 4857332 .8644746
-.7310005 -.6357897 -,2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Interlock Angles Used:

q = -95° 58' 12.727"
o = p° 7' 42.789"
k= -0° 0' 25.534"

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

45 ms in onboard clock. drift rate

+5 ms in universal to sidereal time conversion
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OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
presents the computation results for a specified photograph‘time. The basit dafa fur
each map camera sequence is preceded and followed by a star péttern description for a
stellar photograph that is companion to a specific map camera photograph of the

seqguence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. However, when the

calculated camera aiming direction is above the lunar horizon, a message to that

~effect along with the vehicle state vector and the computed value of tilt are sub-

stituted for the tabulation.
With the exception of its initial line, all entries of each tabulation are

self explanatory. The inftial 1ine contains six entries that are from left to

right:.
‘1. Mission title
2, State vector identification
3. Date of dé£§<or1§in\’
4. Status of data PRE = preliminary, F = final
5, Page»number within the sequence

Star Pattern Format:

| The star pattern format is a star pattern plot preceded by identification, and
field of view direction information. It is followed by a tabulation of the stellar
cémera diapositive coordinates-and 1deﬁtif%cation numbers of the plotted stars. All

angular quantities are expressed in radian measure.

3-11



OUTPUT Summary: These photo evaluation data are for a sequen

starting at 179.2 deg W Long. and ending at 3.4 deg W Long. Throughout the sequence

tilt is maintained in the range 0.02 - 0.808 deg. Star patterns companion to frames
32 and 170 are inciuded in the data for this sequence.

ce of vertical photography

e

v‘;ﬁ‘%mw“/

£
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Mission: Apollo 16 -, Target: Vertical strip photography

Rev: 18 , Camera: 3-Inch Mapping‘ Frames: 309 Through: 453

Coverage Interval:

From: 9.1 Deg N Lat.,174.0 Deg W long., To: 9.0 Deg S (at.,1.6 Deg W Long.
From: 107 Hr 26 Min 4.151 Sec, To: 108  Hr 28 Min 20.58 Sec. CTE

Date Processed: 8/18/72 | APE Version Used: 8

INPUT DATA
§ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radjus: 1738.09 Km

Ephemeris-Universal Time Difference: _0.71000

Base Time: Yr 1972 Month 4 Day 16 Hr 0 Min 0 Sec O

Computation Interval: Computation at each film exposure time

14

Integration Interval: Variable (1x107'" - 64 Min)




Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 126 H, 16 M, 46.4972 Sec

‘Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 18. For'the solution the energy of the orbit was constrained to be an
analytically determined value. '

Units: Feet, Second, Degree

Components:

5769560.47 i 1384.6915

1]
]

X

1601230.32 Y ~5161.2314

Y

i

~958788. 38 7 -52.6562

i

Z

§ Telemetered Data Tape

Data Source: ~tation Tape

Bit Rate: High

Date Edited: 7/14/72

Edited Data Tape No. A09829 File No.: _ 1 Location: Bldg. 12, MSC

Remarks: There were no gaps in the vehicle attitude data used for this sequence.
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¢ APE Card Inputs: ' ‘
Time of Launch: Yr 1872 Month 4  Day _16 Hre 17 Min 54  Sec

—— ee—

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used:
.6699935 -.5998623 -.4373487
. 1294099 -.4857232 .8644746

" -.7310005 -.6357897 -.2478100

Camera Positioning Ang]es Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Interlock Angles Used:
q = -95° 58' 12.727"

5= 0° 7' 42.789"
c = -0° 0' 25.534"

Uncerta1nt1es Assumed:

] degree in camera pos1t1on1ng angle
v 0.2 mrad in each gimbal angle

20 ms in onuoard clock bias definition

1+

I+

5 ms in onboard clock drift rate
5 ms in universal to sidereal time conversion

b
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QUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
p%esents the computation results for a specified photograph time. The basic data for
each map camera squence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Herver, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
stituted for the tabulation.

With the exception of its initial line, all entries of each tabu?étion:are

self explanatory. The initial line contains six entries that are from left to

right:.
1. Mission title
2. State vector identification
3. Date of data origin
4. Status of data PRE = preliminary, F = final
5. Page number within the sequence

Star Pattern Format:
The star pattern format is a star pattern p]ot preceded by identification, and
field of view direction information. It is followed by a tabulation of the stellar

camera diapositive coordinates and identification numbers of the plotted stars. All

angular quantities are expressed in radian measure.



OUTPUT Summary: These photo evaluation data are for a sequence of vertical photography
starting at 174.0 deg W Long. and ending at 1.6 deg W Long. Throughout the sequence
£i1t is maintained within the range 0.0231 - 0.684 deg. Star patterns companion to
frames 315 and 445 are included in the data for this sequence.
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Mission: Apollo 16 , Target: Forward obligue strip photoaraphy

Rev: 25 , Camera: 3-Inch Mapping Frames: 454 Through: 585
Coverage Interval:

From: 8.9 Deg N lat., 168.7 Deq E Long., To: 8,9 Deg S l.at.,ﬂ'2 Deg wLong.

From: 121 Hr 21 Mino0.271.  Sec, To: 120 Hr  pp  Min%1-319 sec.cye

Date Processed: 8/19/72 , APE Version Used: 8

INPUT DATA

<

8 Trajectory Tape:

HOPE Version Used: B-6.4 (Re]ocatab]é)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: _0.710033

o

as

(1]

Time: VYr 1972 Month 4 Day 16 Hr O Min 0 Sec O

=

Computation Interval: Computation at ch film exposure time

ea
Integration Interval: Variable (]x]0'14 - 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 140 H, 6 M, 33,1186 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on & fit of data
from Rev 5. For' the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:
X = 5779557.93 X = 1374.1722
Y = 1604004.94 Y = -5153,98%58
, . -961912.32 5. -151.7528

& Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: 7/20/72
Edited Data Tape No. A09829 File No.: _ 1 Location: Bldg. 12, MSC

Remarks: The vehicle attitude data used for this sequence contained the following
gaps:

1. 121 H, 35 M, 20 Sec - 121 H, 38 M, 28 Sec AET (Fms 486 -. 492)
2. 121 H, 45 M, 8 Sec - 121 H, 46 M, 58 Sec AET (Fms 508 - 511}

3. 121 H, 48 M, 10 Sec - 121 H, 50 M, 46 Sec AET (Fms 515 - 520)

Spurious vehicle attitude data point resulted in weak data f i
' : th
121 H, 41 M, 40 Sec - 121 H, 42 H, 40 Sec AET (Fms 500 and 501) o o0
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& APE Card Inputs: '
Time of Launch: Yr 1872 Month 4  Day 16 Hr 17 Min 54 Sec 0

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used: -
.6699935 -.5998623 -.4373487
. +1294099 -.4857332 .8644746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Interlock Angles Used:

= -95° 58' 12,727
6= 0° 7' 42.789"
k= -0° 0' 25,534"

Uncertainties Assumed:

t 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

5 ms in onboard clock drift rate

5 ms in universal to sidereal time conversion
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Gereral Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Eéch tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Ho@ever, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt-are sub-
stituted for the tabulation. |

With the exception of its initial Tine, all entries of each tabulation are

self explanatory. The initial line contains six entries that are from left to

Mission title
State vector ijdentification

1

2

3. Date of data origin

4. Status of data PRE = preliminary, F = final

5. Page number within thé'sequeﬁéé

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and
field of view direction information. It is followed by a tabulation of the stellar
camera diapositivé coordinates and identification numbers of the plotted stars. All

angular quantities are expressed in radian measure.
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OUTPUT Summary: These photo evaluation data are for a sequence of 25 deg forward
oblique photography starting at 168.7 deg E Long. and ending at 11.2 deg W Long.
Throughout the sequence tilt was maintained within the range 24.41 - 25.696 deg.
There were no vehicle attitude data available for the computation of data for
frames 486 through 492, 508 through 511, and 515 through 520. A spurious inner
gimbal angle value resulted in questionable data for frame 500 and of the omission
of data for frame 501. Star patterns companion to frames 460 and 580 are included
in these data. ~
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Mission: Apolio 16 , Target: South oblique strip photography

Rev: 26 Camera: 3-Inch Mapping Frames: 587  Through: 718

Coverage Interval:

From: -8 Deg Nyat,, 168.9 Deg E Long., To: 12.1 Deg Siat., 10.0 Deg W Long.

From: _123  He 20 Min 9.313 sec, To: 124 Hr 19 Min 21.654 Sec. CTE

Date Processed: 8/19/72 . APE Version Used: 8

INPUT DATA
® Trajectory Tape:
HOPE Version Used: B-6.4 {Relocatable)

Constants Used:

Lunar Potential Model: L-}

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710033

Base Time: Yr 1972 Month 4  Day 16  Hr O  Min 0 Sec 0

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (1x107'% - 64 win)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 142 H, 5 M, 5.9449 Sec

Type: One Revolution Solution

‘Description: This vector was determined from a solution based on a fit of data
from Rev 26, For the solution the energy of the orbit was constrained to be an
analytically determined value. ~

Units: Feet, Second, Degree

Components:
X =  5780616.20 X = 1372.8671
Y = 1604298.64 Y= .5153.0986
7=  -959733.43 7 = ~165.8222

L —

@ Telemetered Data Tape

Data Source: Station Tape
Bit Rate: High
Date Edited: 7/19/72

Edited Data Tape No. A10808 File No.: _ 1  location: Bldg. 12, MSC

Remarks: There were no gaps in the vehicle attitude data used for this sequence.

&
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APE Card Inputs:

Time of Launch: Yr 1872 Month 4 Day s Hr

17

Sec

Range Zero-Clock Zero Time Difference ‘ 0.65
REFSMMAT Used: - ‘

.6699935 -.5998623

. .1294095 -.4857332

-.7310005 -.6357897

Camera Positioning Angles Used: The angle from the s

Stellar camera Interlock Angles Used:

Q= -95®% 58' 12,727"
¢ = 0° 7' 42,789"
k= =-0* 0' 25,534"

Uncertainties Assumed:

+ ] degree 1in camera positioning angle

$0.2 mrad in each gimbal angle

- #20 ms in onboard clock bias definition

*5 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion

3-31

Min 54

-.4373487
. 8644746
-.2478100

pacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.
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General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
presents the computation results for a specified photograph time., The basic data for
each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Herver, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle staté vector and the computed value of tilt are sub-
stituted for the tabulation. |

With the exception of its initial 1iné, all entries of each tabulation are

self explanatory. The initial line contains six entries that are from left to

right:.
1. Mission title
2. State vector identification
3. Date of data orig%n
4. Status of data PRE = preliminary, F = final
. 5.' Page number within the sequence

Star Pattern Format:
‘The star pattern format is a star pattern plot precedc y identification, and
field of view direction information. It is followed by a tabulation of the stellar

camera diapositive coordinates and identification numbers of the plotted stars. Al

angular quantities are expressed in radian measure.

e
i B
%ﬂ’ R
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OUTPUT Summary: These photo evaluation data are for a strip of 40 deg S oblique
photography starting at 168.9 deg E Long. and ending at 10,0 deg W Long.  Througn-
out the sequence tilt is maintained within the range 39.53 - 40.5] deg. Data for
frame 697 were omjtted due to a computer erratic. Star patterns companion to
frames 595 and 715 are included in these data. "
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Mission: Apollo 16 , Target: North obligue strip photography

Rev: 27, Camera: 3-Inch Mapping Frames: 718  Through: 850

Coverage Interval:

From: 12.2 Deg NLat,, 169.8 Deg E Long., To: 5.9 Deg S Lat.,9.8 Deg W Long.

From: 125 Hr 18 Min 17.940 Sec, To: 126  Hr 17 Min56.657 Sec. CT-
Date Processed: 8/19/72 , APE Version Used: 8 .
INPUT DATA

¢ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Epheméris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radjus: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710050

Base Time: Yr 1972 Month 4  Day 16 Hr 0 Min 0 Sec 0

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (lxlo'14 - 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 144 H, 3 M, 38.265 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 27. For the solution the energy of the orbit was constrained to be an
analytically determined value. ‘

Units: Feet, Second, Degree

Components:

i

X = 5781927.47 X 13716206
-5151.9782

-179.8616

Y = 1604662.56 Y

7 = -957309.61 7

¢ Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: 7/19/72

Edited Data Tape No. A10808 File No.: - 1 Location: Bldg. 12, MSC

Remarks: There Wére no vehicle attitude data available for computation of data
_for fr;mg§MZ§§;§thugh 769.
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APE Card Inputs:
Time of Launch: Yr 1872 Month _4  Day _16 Hr 17 Min 54  Sec

i S A, P

Range Zero-Clock Zero Time Difference 0.65 Ser;
REFSMMAT Used: -
.6699935 -.5998623 -.4373487
. .1294089 -.4857332 .8544746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Interlock Angles Used:

Q = -95° 58' 12.727"
5= 0° 7' 42.789"
w = -0° 0' 25.534"

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

20 ms in onboard clock bias definition

5 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion

14
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OuTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for a
stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Hogever, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
stituted for the tabulation.

With the exception of its initial line, all entries of each tabulation are

self explanatory. The initial line contains six entries that are from left to

right:.
1. Mission title
2, State vector identification
3. Date of data oriéin
4. Status of data PRE = preliminary, F = final
5. Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and
field of view direction information. It is followed by a tabulation of the stellar
camera diapositive coordinates and identification numbers of the plotted stars. All

angular quantities are expressed in radian measure.
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OUTPUT Summary: These photo evaluation data are for a series of 40 deg North
oblique strip photography starting at 169.8 deg E Long. and ending at 9.8 deg
W Long. Throughout the sequence tilt is maintained within the range 39.46 -
40.48 deg. There were no vehicle attitude data available for the computation
of data for frames 755 through 769. Star patterns companion to frames 715 and
845 are included in the data for this sequence.
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Mission: Apollo 16 » Target: Vertical strip photography

Rev: 28 | Camera: 3-Inch Mapping Frames: 851 Through: 1001

Coverage Interval:

From: 9.1 Deg N Lat.,171.1 Deg E Long., To: 8. Deq S Llat.,15.3 Deg Wlong.

From: 127 Hr 16 Min 28.493 Sec, To: _ 128 Hr 18 Min 13.4755ec. C7E
Date Processed: 8/19/72 » APE Version Used: 8
INPUT DRATA

® Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)
Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precisjon)

Libration Model: RTCC (Koziell)

Lun.ir Radius: 1738.05 Km

Ephemeris-Universal Time Difference: . 0.710050

Base Time: Yr 1972 Month 4 Dpay 16 Hr 0 Min 0 Sec 0

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (1x}0'14 - 64 Min)




Initial State Vector Used:
Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 146 Hy, 2 M, 10.1686 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 28. For’the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

578295493 X

il
i

X 1370.4210

1604947.71 -5151.1242

Y

il

. -,
I

-954553. 59 7 -193,8567

1

Z

1

¢ Telemetered Data Tape

Data Source: _Station Tape

Bit Rate: High -

Date Edited: _ 7/18/72

Edited Data Tape No. AI0801 File No.: -1 Location: Bldg. 12, MSC

Remarks: _There were no gaps in the vehicle attitude data used for this sequence.
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APE Card Inputs:

Time of Launch: Yr 1972 ®onth 4 Day 16 Hr 17 Min 54  Sec

Range Zero-Clock Zero Time Difference 0.65 . Sec

REFSMMAT Used: - »
6699935 -.5998623  -.4373487
o . 1294099 - -. 4857332 .8644746

-.7310005 -.6357897 -.2478100

- Camera Positioning Angles Used: The angle from the spacecraft body X
to the camera optical axis (camera positioning angle) was 37.75 degre

Stellar camera Interlock Angles Used:

= -95° 58' 12.727"
= 0° 7' 42,789"
k= -0° 0' 25.534"

Uncertainties Assumed:

# 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

+5 ms in onboard clock drift rate

#5 ms in universal to sidereal time conversion

3-45
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QUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and 1ighting data. Each tabulation
presents the computation results for a specified photograph time. The basic dqta for
each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. However, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the véhic]e state vector and the computed value of ti1t~aré sub-
stituted for the tabulation.

With the exception of its initial Hhei all entries of each tabulation are
self explanatory. The initial line contains six entries that are from left to

>
o]
i

he
ignee.

L d
-

Mission title
State vector identification

. Date of data orféin

2

3

4. Status of data PRE = preliminary, F = final
c ,

.. Page number within the sequence

‘Star Pattern Format:

The star,patferﬁ format is a star patt~rn plot preceded by identification, and
field of view direction information. It is followed by a tabulation of ihe stellar
camera diapositive coordinates and identification numbers of the piotted stars. Al

angular quantities are expressed in radian measure.
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OUTPUT Summary: These photo evaluation

photography starting at 171.1 deg E Long
the sequence tilt is maintained within t
956 were omitted due to a computer errat
and 995 are included in the data for thi

data are for a sequence of v
. and ending at 15.3 deg W L
he range 0.022 - 0.877 deg.
ic. Star patterns companion
S sequence,
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Mission: Apollo 16 | , Target: Vertical strip photography

Rev: 29 , Camera: 3-Inch Mapping Frames: 1112 Through: 1291

Coverage Interval:

From: 8.0 Deq N_Lat.. 146.4 Deq W long., To: 8,9 peq § Lat.,15.3 Deg W Long.

From: 129 Hr ] Min 15.585 Sec, To: 130 Hr 16 Min 43,909 Sec. CT"
Date Processed:  8/19/72 , APE Version Used: 8 . '
INPUT DATA

§ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 {Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radjus: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710050

Base Time: Yr 1972 Honth 4 Day 16 Hr 0 Min 0 Sec 0

Computation Interval: Computation at each film exposure time

Integration Interval: Varjable (1x10"M - 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 148 H, 0 M, 41.6762 Sec

Type: 0QOne Revolution Sclution

Description: This vector was determined from a solution based on a fit of data
from Rev 29, For'the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

5784335.91 X 1369.2055

1

i

X

1605330, 97 v -5149. 8936

1

Y

"

-951581.37 Z

i

VA -207.8020

i

Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: 7/19/72

Edited Data Tape No. AOG460 File No.: 1 Location: Bldg. 12, MSC

Remarks: There were no gaps in the vehicle attitude data used for this sequence.



APE Card. Inputs:
Time of Launch: Yr 1872 Month 4 Dpay 16 Hr 17 Min 54 Sec

et

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used: -
.6699935 -.5998623 -.4373487
. 1294099 -. 4857332 .B644746

' ..7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z nlane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Interlock Angles Used:

q = -95° 58' 12.727"
5= 0% 7' 42.789"
, = -0* 0' 25.534"

ncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

45 ms in onboard clock.drift rate

+5 ms in universal to sidereal time conversion




QUTPUT

-

Generzl Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and 1ighting data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for a
steI1ar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format: v

Generally,the format will be as shown in figures 1 and 2. Hogever, when the
\ca1cu}ated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
stituted for the tabulation.

With the exception of its initial lihe, all entries of each tabu]ation‘are
self explanatory. The initial Tine contains six entries that are from left to
right:.

Mission title
State vector identification

1.

2.

3. Date of data origin

4. Status of data PRE = preliminary, F = final

5. Page number within the sequence

Star Pattern Format:

; The star pattern format is a star pattern plot preceded by identification, and
R field of view direction information. It ié followed by a tabulation of the stellar
‘ camera‘diaposit{vé coordinates and identification numbers of the plotted stars. All

angular quantities are expressed in radian measure.
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QUTPUT Summary: These photo evaluation data are for a sequence of vertical strip
photography starting at 146.4 deg W Long. and ending at 15.3 deg W Long. The

seguence starts with 2 forward tilt of approximate]y 1.6 deg. Throughout the
first twenty frames £i1t changes to an aft value of 2.58 deg. From that point

.

on, tilt is maintained less than 0.8 deg. Star patterns companion to frames
1120 and 1285 are included in the data for this sequence.

el

N
b
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Mission: Apcllo 16 , Target: North oblique strip photography

Rev: 37 ., Camera: 3-Inch Mapping Frames : 1291 Through: 1429

Coverage Interval:
From: 12.1 Deg N_Lat., 157.3 Deg E_Long., To: 6.8 Deg S Lat., 30.5 Deg W Long.
From: 145 Hr 7 Min 42.432 Sec, To: 146 nur 9 Min 54.546 sec, 7

m

Date Processed: 8/19/72  , APE Version Used: 8 :

INPUT DATA

& Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

 Lunar Potential Model: . L-1

Ephemeris: JPL DE 19" (Double Precision)

* Libration Model: RTCC (Koziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710100

Base Time: Yr 1972 4 Day 16 Hr 0  Min 0 Sec -0

Computation at each film exposure time
-14

Computation Interval:

- 64 Min)

Integration {n@gyyg];‘,Variab1e {(1x10
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Initial State VYector Used:

Coordinate System:

Selenographic (Instantaneous Inertial)

Time From Base:

163 H, 48 M, 51.3162 Sec

Type: 0One Revolution Solution
Description: This vector was determined from a solution based on a fit of data
from Rev 37. For'the solution the energy of the orbit was constirained to be an

analytically determined value.

Units: Feet, Second, Degree

Components:

X 5796930.54

i

>< .
1l

1361.5228

Y 1608826.39

"

< .
I

-5139. 3840

A -0180625.96 "

-317.2457

® Telemetered Data Tape

Station Tape

variable .

Date Edited: 7/21/72

Edited Data Tape No. AO0460

Remarks:

File No.:

Vehicle attitude used for th

1 minute,145 H, 23 M, 21 Sec - 145 H,

Vehicle attitude data was Tow

hit rate

is sequence contained a gap in
24 M, 41 Sec AET (
for the interval 145 H, 24 M, 41 Sec -

1 Location: Bldg. 12, MSC

excess of
Frames 1326 throughl328).

145 H, 28 M, 35»Sec AET, Frames 1329 through 1337.
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APE Card Inputs:

Time of Launch: Yr 1972 Month 4  Day 16 He 17 Min 54 Sec O

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used:
.6699935 -.5998623 -.4373487
. .1294093 -, 4857332 .8644746
-,7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The .angle from the spacecraft body X-Z plane

to the camera optical axis (cemera positioning angle) was 37.75 degrees.

Stellar camera Inter1ock Angies Used:

q = -95° 58' 12.727"
¢ = 0° 7' 42,789"
c = =0° 0 25.534"

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

+5 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversionk
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OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
presents the computat1on results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for @

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Ho@ever, when the
calculated camera aiming direction is above the lunar horizen, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
stituted for the tabulation.

With the exception of its jnitial line, all entries of gach tabuWation‘are

self explanatory. The initial line contains six entries that are from left to

right:.
1. Mission title
2. State vector identification
3. Date of data origin
4. Status of data PRE = preliminary, F = final
5, Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and
field of view direction 1nformat1on. It is followed by a tabulation of the stellar
camera diapositive coordwnates and 1dent1f1catxon numbers of the plotted stars. Al

~angular quant1t1es are expressed in radian measure.
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QUTPUT Summary: These photo evaluation data are for a strip of 40 deg N cblique
shotography starting at 157 deg E Long. and ending at 30.5 deg W Long. Through-
out ali the sequence except the final frame tilt is maintained within the range
39.5 - 40.46 deg. There were nc vehicle attitude available for the computation
of data for frames 1326 through 1328. Data for frame 1397 was omitted due to a
computer erratic. Computations of data for frames 1329 through 1337 were based
an low bit rate telemetered vehicle attitude data. Star patterns companion to
frames 1295 and 1425 are included in the data for this sequence.
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Mission: Apollo 15 , Target: Vertical strip photography

Rev: 38, Camera: 3-Inch Mapping Frames : 1548  Through: 1694

Coverage Interval:

From: 9.2 Deg Nlat., 165.0 Deg E Long., To: 8.8 Deg S Lat., 26.6 Deg W Long.

From: 147 Hr 3 Min 49.405 Sec, To: 148 He 7 Min 8.172 Sec. CTE
Date Processed: _8/19/72 , APE Version Used: 8
INPUT DATA

¢ Trajectory Tape:

HOPE Version Used: B-6.4 (Re]ocatab]é)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Roziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710100

Base Time: Yr 1972 Month 4 Day 16 Hr O Min 0 Sec O

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (1x10']4 - 64 Min)
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initial State Vector Used:

Coordinate Svstem: Selenographic (Instantaneous Inertial)

Time From Base: 165 H, 47 M, 22,5165 Sec

Type: One pevolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev. 38, For'the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

1360.7713

]

x =  5798599.49 X

y 1609289.57 -5137.8823

i

D )
i

;- -912614.82 z -330.5843

¢ Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: 8/4/72

Edited Data Tape No. A09043 File No.: _ 1 Location: Bldg, 12, MSC

Remarks: There weré no gaps in the vehicle attitude data used for this sequence.
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APE Card Inputs:

Time of Launch: Yr 1972 Month &  Day 6 Hr 17 Min 54  Sec

i

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used: - ' -
.6699935 -.5998623 -.4373487
1294099 -.4857332 . 8644746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z nlane

to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Inter1ock Angles Used:

o = -95° 58' 12.727"
= 00 7' 42.789"
Y« -0* 0' 25.534"

Uncertainties Assumed: _

+ 1 degree in camera positioning ahgle

+0.2 mrad in each gimbal -angle

+20 ms in onboard clock bias definition
t, A

45 ms in onboard clock drift rate ,
+5 ms in universal to sidereal time conversion
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QUTPUT

General Description:

The basic ou»put is a listing of single page tabulations of computed spacecraft
state, camera orxentatwon and photograph position and lighting data. Fach tabulation
presents the computation results for a specified photograph time. The basic data for

each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:
Generally,the format will be as shown in figures 1 and 2. However, when the
caleulated camera aiming direction is above the lunar horizon, a message to that

effect along with the vehicle state vector and the computed value of tilt are sub-

stituted for the tabulation.
With the exception of its initial line, all entries of each tabu?ation'are

self explanatory. The initial line contains six entries that are from left to

right:
1. Mission title
2. State vector identification
3. Date of data origin
4;J Status of data PRE = pre]imﬁnary, F = final

5. Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identificétion,‘and

f1e1d of view direction information. It is followed by a tabulation of the stellar

camera dwapos1t1ve coordinates and identification numbers of the plotted stars. A1l

angular quantities are expressed in radian measure.
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OUTPUT Summary: These photo evaluation data are for a sequence of vertical strip
photography starting at 165 deg E Long. and ending at 26.6 deg W Long. Through-
out the sequence a tilt of Tess than 0.85 deg is maintained with a tilt of zero
for frame 1597. Data for frames 1598 and 1676 were omitted due to a computer’
erratic. Star patterns companion to frames 1555 and 1685 are included in the

data for this sequence.
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s

Rev:

<jon: Apollo 16 , Target:

39, Camera: 3-Inch Mapping Frames:

Coverage Interval:

o
h

Dat

Vertical strip photography

1837

Througn:

1985

rom: 9.3 Deg N Lat., 163.6 Deg E Llong., To: 9.1 Deg S Llat.,2}.5 Deg WLong.

¥in 0.924 Sec. CTE

rom: 149 Hr 2 Min 48.968 Sec, To: 150  Hr 4
e Processed: 8/19/72 , APE Version Used: 8
INPUT DATA

Trajectory Tape:
HOPE Version Used: B-6.4 (Relocatable)
Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precisioﬁ)

Libration Model: RTCC (Koziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.?10100

| 0 Hin 0 S

i

Base Time: Yr 1972 Month 4  Day _16 Hr

Computation Interval: Computation at each film exposure tire

‘ 1
Integration Interval: Variable (1x10 Mg

4in)

- 3-7
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Initial State Vector Used:

Cocrdinate System: Selenographic (Instantaneous Inertial)

Time From Base: 167 H, 45 M, 53.5361 Sec

Type: QOne Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 39. For the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

il

X = 5800294.59 X 1360.1109

1600760.02 Y = -5136.1892

u

y

"

-343.8382

]
i

7 _906947.38 7

8 Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: 7/19/72

_Edited Data Tape No. AO7978 File No.: 1  Location: Bldg. 12, MSC

Remarks: There were n0 gaps in the vehicle attitude data used for this sequence.
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APE Card Inputs:

Time of Launch: Y¥r 1972 Month _4  Day _16 He 17 Min 54  Sec
Range Zero-Clock Zerc Time Difference 0.65 Sec
REFSMMAT Used:
.6699935 -.5998623 -.4373487
. .1294099 -.4857332 .8644746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
1o the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Inter]ock Angles Ysed:

o = -95° 58' 12.727"
g = 0° 7' 42,7890
.= -0° 0' 25.534"

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

+5 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion
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OuUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera éequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Ho;ever, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
stituted for tbe tabulation. |

With the exception of its initial line, all entries of each tabu]ationAare
self explanatory. The initial line contains six entries that are from left to
right:

1. Mission title
. State vector identification

3. Date of data origin
4. Status of data PRE = preliminary, F = final

5. Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and
field of view direction information. it is followed by a tabulation of tge stellar
camera diapositive coordinates and identification numbers of the plotted starsl AN

angular quantities are expressed in radian measuve.
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OUTFUT Summary: These photo evaluation data are for a segquence of vertical strip
photography starting at 163.6 deg E Long. and ending at 21.5 deg W Long. Through-
out the sequence, tilt is maintained within the range of 0.19 and .74 deg. Star
patterns companion to frames 1845 and 1980 are included in the data for this
sequence.
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Vertical strip photograpny

Mission: Apollo 16 , Target:

Rev: 47, camera: 3-Inch Mapping Frames: 2065 Through: 2218

Coverage Interval:

from: 9.2 Deg N lat., 154.7 Deg E Long., To: 8.9 Deg S Lat., 34.5 Deg ¥ Long.

From: 164 Hr 53 Min53.882 Sec, To: 165 Hr 56 Min 22.777 Sec. CTE
Date Processed: , APE Version Used: 8
INPUT DATA

Trajectory Tape:

(1]

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L—}

Ephemerié: JPL DE 19 (Double Precision).

Libration Model: RTCC (Koziell)

funar Radius: 1738.09 Km

Ephemeris-Universa1 Time Difference: 0.710150

Base Time: Yr 1872 Month 4 Day 16 Hr 0  Min 0 Sec O

s
[

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (1x10"4 - 64 Min)
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Initial State Vector Used:

Coordinate Systenm: Selenographic (Instantaneous Inertial)

Tine From Base: 183 H, 33 M, 58.1984 Sec

o

Type: 0One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 47. For: the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

Y - 5813990.47 Sy = 1357.9501
y = 1613561.06 vy -  -5123.2939
;- -852264.79 7 - -446.362]

§ Telemetered Data Tape

Dqta Source: Station Tape

Bit Rate: High
Date Edited: _7/28/7¢

fﬁéta f3P9 NO~'A10819k File No.: - 1 Location: Bldg. 12, MSC

here Were no gaps in’the vehicle attitude data used for this sequence: -
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APE Card Inputs:

Time of Launch: Yr 1972 Month 4 ~ Day 16

Range Zero-Clock Zero Time Difference 0.65
REFSMMAT Used: -
.6699935 -.5998623
.1294099 - -,4857332

" -.7310005 -.6357897

Camera Positioning Angles Used: The angle from
to the camera optical axis (camera positioning angle) was

Stellar camera Interlock Angles Used:

q = -95° 58' 12.727"
o= 0° 7' 42,789
<= -0° 0 25.534"

Uncertainties Assumed:

+ 1 degree in camera positioning angle
+0.2 mrad in eack gimbal angle

+20 ms in onboard clock bias definition
5 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion

3-80
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OuTPUT

peneral Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Fach tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and fo1lowed by a star pattern description for a
steilar photograph that is companion to a specific map camera photograph of the

cequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Herver, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state veétor and the computed’va1ue of tilt are sub-
stituted for the tabulation. |

With the exception of its initial Tihe, all entries of each tabu\ation'are
se?f'explanatory. The initial line contains six entries that are froh left to
right:

Mission t1t]e -
State vector 1dent1f1cat1on

1
2
4}\‘statU5 Of data PRE ?}QTiminany, F = final

’¢“Page*numﬁgwujithin he‘sequenco

Star Pattern Format°

. The star pattern format 1s a star pattern plot preceded by identification, and
field of view direct1on 1nformetion. It is followed by a tabulation of the stellar

camera diapositive coordinetes*and identification numbers of the plotted stars. All

"”éﬁéﬁlérvquantzties are expressed in radian measure.
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QUTPUT Summary: These photo evaluation data are for & seguence of vertical strip
photography starting at 154.7 deg E Long. and ending at 34,5 deg W Long. Throuch-
out the sequence tilt is maintained within the range 0.074 - 0.744 deg. Star
patterns companion to frames 2070 and 2215 are included in the data for this
sequence.
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Mission: Apolio 16 , Target: South oblique strip photography

fev: 48 Camera: 3-Inch Mapping Frames: 2353 Through: _ 2500

S

" Coverage Interval:

From: 7.8 Deg -Ti_ L.at.’ 154.7 Deg E Long., To: 12.5 Deg SLat., 31.4 Deg W Long.

From: 166y 52 Min 24.891 sec, To: 167  Hr 53 Min 51.395 Sec. (Tt
Nate Processed: 8/19/72 , APE Version Used: 8
. INPUT DATA

¢ Trajectory Tape:
HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libraticn Model: RTCC (Koziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710150

Base Time: Yr 1972 Month 4  Day 16 Hr 0  Min 0  Sec O

Computation Interval: Computation at each film exposure time

Integration Intervg];,‘Variab1e~(1xlo"l

- 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

185 H, 32 M, 28.5367 Sec

Time From Base:

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 48. For-the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

5815495. 89 X 1358.0589

1]

><
"

1]

- 1613078.86 . Y = _-5121.7832

_844267.89 7 _458.6796

~N
I

¢ Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: _7/21/72

Edited Data Tape NO;ATOQBS File No.: 1 Location: Bldg. 12, MSC

Remarks: There were no gaps in the vehicle attitude data used for this sequence.
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8 APE Card inputs:
Time of Launch: Yr 1972 Month 4  Day 16 Hr 17 Min 54  Sec

—ien eeee—

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSHMAT Used: - :
.6699935 -.5998623 -.4373487
. .1294098 -.4857332 . 8644746
-.7310005 -.6357897 -,2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar camera Inter]ock Angles Used:
q = -95° 58' 12.727"

5= 0° 7' 42.789"
v = -0 0' 25.534"

Uncertainties Assumed: -

+ 1 degree in camera positioning‘éhg1é

£0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

+5 ms in onboard clock. drift rate

+5 ms in universal to sidereal time conversion

i
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OUTPUT

General Description:

The basic output is a 1isting of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lightirg data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for 2

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Ho@ever, when the
calculated camera aiming direction is above the lunar horizon, a message to that
“”veffectwalonguwithxhewvehicle state vector anq_the computed value of tilt are sub-
‘st1tuted for the “tabulation. -

W1tn the except.ov of its initial lxne. all entries of each tabu]ation“are
self explanatory. The initial line contains six entries that are from left to
right:. |

1. Mission title
2. State vector jdentification

'7 f data’ ormgwn

Status of ata PRE pre11m1nary, F = final

NT~}‘thQESEquenceéwﬁql

» Star Patternk ormatv‘“

The star pattern format is a star pattern plot preceded by jdentification, and

x;fte1d of v19W*d"7 t'on 1nformatxon. It is followed by a tabulation of the stellar
‘camera diapositfv _cdord1nates and 1dent1f1catxon numbers of the plotted stars. Al

angular quantities are expressed in radian measure.
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OUTPUT Summary: These photo eyaluation data are for a sequence of 40 deg south
oblique strip photography starting at 154.7 deg E Long. and ending at 31.4 deg
W Long. Over the first five frames, tilt is increased from its initial value
of 23 deg to approximately 40 deg, then maintained within the range 39.5 - 40.6
deg.

Star patterns companion to frames 2360 and 2495 are included in the data
for this sequence,
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Mission: Apollio 16 , Target: Oblique strip photography

Rev:

Coverage Interval:

“From: 8.2 Deg S Lat., 15.7 Deg E

From: 189 Hr 31 Min 51.837 Sec, To: 189 Hr 44

59 , Camera: 3-Inch Mapping Frames: 2501 Through: 2536

Long., To: 9.2 Deg S Lat., 48.4 Deg W tong.

Min 30.230 Sec. CTE

Date Processed: 8/19/72 , APE Version Used: 8

S—

INPUT DATA

] Trajectory_Tape:

HOPE Version Used: 5-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

m
i

&~

funar Radius: 1738.09

Ephemeris-Universal Time Difference: 0.710200

Base Time: Yr 1972 Month 4  Day 16 Hr 0 Min O

Cometation Interval: Computation at each film exposure time

Ingggrgtidhilntgryal: Variable (1)(10']4 - 64 Min)

3-92
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e

Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 207 H, 16 M, 44,2062 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev59. For' the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:
y = 5816950.19 0y = 1347.7703

C yeia382 89"

]

;- -879621.40 -601.5274

¢ Telemetered Data Tape ..

Data Source: Station Tape

. BitRate: _ Hloh
Date Edited: 7/19/72»

~ Edited Data Tape No. A13115 File No.: 1 Location: Bldg. 12, MSC

rks:  Ther vfhéﬁiéhiCTe attitude data used for this sequence.
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APE Card Inputs: ]
Time of Launch: Yr 1972 Month 4  Day 16  Hr 17 Min 54 Sec O

Range Zero-Clock Zero Time Difference 0.65 Sec
. L 2
REFSMMAT Used: - :
.9802564 -.0079311 -.1975715
.1698344 -.4779295 .8618235
-.1012604 -.8783624 -.4671464

Caméra Positioning Angles Used: The angle from the spacecraft body X-Z p1ahe'
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar Camera Interlock Angles Used:

o = 95° 58' 12.727"
s = 0° 7' 42.789"
« = -0° 0' 25.534"

Uncertainties Assumed:

'+ 1 degree in camera positioning angle
+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition
+5 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion
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<% General Description:
The basic output is a listing of single page tatulations of computed spacecraft
state, camera orientation and photograph eosifien~endffigh{fﬁg data. Each tabulation

presents the computation results for a specified photograph time. The basic data for

each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. However, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tiit are sub-

stituted for the tabulation.

With the exceptxon of its initial line, all entries of each tabulation are

self expianatory The initial line contains six entries that are from left to

Mission title
State vector 1dent1f1cat10n

”,:\Status "ata PRE preixmxnany, F = final

1
2
3. Date of data orwgwn
4
5

. Page number w1th1n the sequence

Star Pattern Format.
The star pattern format is a star pattern plot preceded by identification, and

1on‘1nformat1on It is fol]owed by a tabulation of the stellar

g

fweld of view d1 ect

camera dxapos1t1ve coordxnates and identification numbers of the plotted stars. All

angular quanezties are expressed in radian measure.
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OUTPUT Summary: These photo evaluation data are for a sequence of variable
oblique strip photography starting at 15.7 deg E Long. and ending at 48.4
deg W Long. For the first frame of the sequence, the camera is directed
s1ightly aft and to the south of nadir. Its direction is then immediately
switched to a direction above the forward horizon and to the north such that
tilt is approximately 72.6 deg. Over the remainder of the sequence, tilt is
steadily decreased to a final value of 14.64 deg, with acquisition of the
lunar surface for all frames beyond 2512, Star patterns companion to frames
2505 and 2530 are included on the data for this sequence.
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Mission: Apclio 16 ' , Target: Vertical strip photography
Rev: 60 , Camera: 3-Inch Mapping Frames: 2687  Through: 2347

“yom: 10.3 Deg NlLat., 143.5 Deg E long., To: 9.6 Deg § Lat., 48.6 Deg W Long.

.

From: 180 Hr 39 Min 3.541 Sec, To: 191  Hr 42 Minz7,328 Sec. CTE

Date Processed: , APE Version Used: 8

IHPUT DATA
¢ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-]

Ephemeris: JPL DE 19 (Double Precisjon)«= =

Libration Model: RTEC (Koziell)

Lunar Radius: 1738.09 Km

Ephémeris-Universa1 Time Difference: - 0.710200

Day 16 Hr 0 Min O Sec 0

Base Time: VYr 1972 Month 2y

a
Integration Interval: Variab?e‘(]xTO'ld
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Tnitial State VYector Used:

L

o
bt
>3
28]
=
ot
~—

Coordinate System: Selenographic (Instantaneou

Time From Base: 209 H, 15 M, 21.8091 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of ¢ data
from Rev 60. For the solution the energy of the orbit was constrained to be an

analytically determined value.

Units: Feet, Second, Degree B

Components:

5818377.56 X 1348.4253

i

X

i

-5103.8798 -

1
i

1614778.63 Y
_868651.57 z

Y

-614.7152

i

Z

1

Telemetered Cata Tape

Data Source: Station Tape

Bit Rate: _ High

Date Edited: 7/19/72

Edited Data Tape ! No A13115 F11e No.: - 1 Location: Bldg. 12, MSC

V»fvehwcle attitude data recorder was off for nine minutes of the interval
V‘EHZ 43 M, 10.5 Sec - 190 H, 51 M, 1 4 Sec AET), the time interval
gh-2720. ‘ |

RemarKS'
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KPE Card Inputs:

Time of Launch: Yr 1972 Month 4 ~ Day _16 Hr 17 Min 54 Sec 0

Range Zero-Clock Zevo Time Difference 0.65 Sec
%
REFSMMAT Used: -
.9802564 -.0079311 -.1975715
.1698344 -, 4779285 .8618235
-.1012604 -.8783624 -.4671464

Caméra Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stallar camera Interlock Angles Used:

@ = §5° 58' 12.727"
¢ = 0° 7' 42.,789"
k= -0* 0' 25.534"

Uncertainties Assumed: . ...

+ 1 degree in camera positioning angle

10.2 mrad in each gimbal angle |

+20 me in cnboard clock bias definiticn

+5 mc in onboard clock drift rate

+5 ms in universal to sidereal time conversion
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ouTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and Tighting data. Fach tabulation
presents the computation results for a specified photograph time. The basic data for
gach map camera sequence 1S preceded ¢~ followed by a star pattern description for &

stellar photograph that is companion *  a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format wiTl.be as shown in figures 1 and 2. Herver, when the
calculated camera aiming directicn is above the lunar horizon, a message to that
effect aiong with- the vehicle state vector and the computed value of tilt are sub-
‘stwtuted for the tabulation.

With the exception of its initial line, all entries of each tabulation are

self explanatory. The initial Tine contains six entries that are from left to

1. Mission title

°

State vector identification

te of data origin
. Status of data PRE pre.1m1nany, F = final

. Page number wi in +hp seqLence

Star Pattern Format'

The star pattern format is a star pattern plot preceded by identification, and

field of vie di ection information. It is followed by a tabu1at1on of the stellar

~ camera d1apos1t1ve coordinates and identification numbers of the plotted stars. All

angular quant1t1es are expressed in radian measure.

3-102



OUTPUT Summary: These photo evaluation data are for a sequence of vertical
strip photography starting at 143.5 deg E Long. and ending at 48.6 deg W
Long. Throughout the sequence +i1t is maintained within the range 0.017 -
0.883 degs. There were no vehicle attitude data available for. the compu-
tation of data for frames 2696 through 2720. Star patterns companion to
frames 2695 and 2840 are included in the data for this sequence.

BT B S S R

ke
E
2
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Missicr: Apolio 10 , Target: Vertical strip photography

Rev: 63 , Camera: 3-Inch Mapping Frames: _2853 Through: 3000

Coverage Interval:
From: 10.0 Deg NLat.,135.1 Deg E  Llong., To: 9.8 Deg S  Lat.,49.6 Deg Wlong.
From: 196 Hr 37 Min 29.669 Sec, To: _197 Hr 38 Min 28,820 Sec. CTE

Date Processed: 8/19/72 , APE Version Used: 8 ;

INPUT DATA

€ Trajectory Tape:
HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris:-JPL.DE.19 (Double Precision) _

Libration Hodel: RTCC (Koziel))

Lunar Radius: 1738.05 Km

Ephemeris-Universal Time Difference: 0.710217

Base Time: Yr 1972 Month 4 Day 16 Hr 0  Min 0 Sec O

[RUSRARtY S P

Computatjgnwlgggyyalz Computation at each film exposure time

Integration Interval: Variable (1x10714

- 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Tim= From base: 215 H, 11 M, 1.5503 Sec

Type: One Revolution 50lution .

Description: This vector was determined from a solution based on a fit of data
from Rev 63. For: the solution the energy of the orbit was constrained to be an

analytically determined value.

Units: Feet, Second, Degree

Components:
y =  5820448.79 Y = 1346.2527
Y=  1615353.46 V= -5099.2317
7=  -833869.76 7= -652,6393

8 Telemetered Data Tape

Data Source: Station Tape

Bit Rate: Variable

Date Edited: 8/3/72

Edited Data Tape No. AO7736 File No.: __ 1  Location: Bldg, 12, MSC

 Remarks: There were no gaps in the vehicle data used for this sequence. Vehicle

‘attitude data are low bit rate from the beginning of the sequence until an AET of
196 H, 49 M, 6.3 Sec (Frame 2885).
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APE Card Inputs:
Time of Launch: Yr 1972 Month 4  Day 16 He 17 Min 54  Sec

Range Zero-Clock Zero Time Difference 0.65 Sec
) J
REFSMMAT Used: -
.9802564 -.0079311 -.1975715
.1698344 -.4779295 .8618235
-.1012604 -.8783624 -. 4671464

Caméra Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis (camera positioning angle) was 37.75 degrees.

Stellar Camera Interlock Angles Used:

o = 95° 58' 12.727"
5= 0° 7' 42.789"
.= _0° ' 25.534"

Uncertainties Assumed:

+ 1 degree in camera positioning angle

10.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

45 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion
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QUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
sresents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern déscription for a
: stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:
General}y,the format will be as shown in figures 1 and 2. However, when the
calculated camera aiming direction is above the lunar horizon, a message to that

. effect along with, @vehic]e state vector and the computed value of tilt are sub-

stituted for the’ tabu}atxon

With the excep 1onfof its initial line, all entries of each tabulation are

aw.f‘ self explanatory. . The initial Tine contains six entries that are from left to

Star Pattern Format:

Théf‘ fomnat 13 a star pattern plot preceded by identification, and

i fiel ;ynformatxon It is followed by a tabulation of the steilar

camera diapositive coord1nates and 1dent1f1cat1on numbers of the plotted stars. All

‘"angular quant1t1es are expressed in radian measure
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OUTPUT Summary: The photo evaluation data are for a sequence of vertical strip
photography starting at 135.1 deg E Long. and ending at 49.6 deg W Long. Through-
out the sequence tilt is maintained within the range 0.049 - .962 deg. Data fer
frames 2853 through 2884 are based on low bit rate vehicle attitude data. Star
patterns companion to frames 2860 and 2995 are included in the data for this
sequence.
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4,0 APOLLO 16 24-INCH PANORAMIC CAMERA DATA

Mission: Apollo 16 , Target: Panoramic strip photography
Rev: . 3, Camera: 24-Inch Panoramic Frames: 4091 Through: 4094

Coverage Interval:

From: 8.8 Deg M Lat., 168.5 Deg W long., To: 8.9 Deg N Lat., 167.9 Deg W Long.
From: _ 80 Hr 38  Min11.769 Sec, To: 80 Hr _ 38 Min28.975 Sec.
Date Processed: 8/5/172 s APE Version Used: 8 .
INPUT DATA
& Trajectory Tape:
HOPE Version Used: B-6.4 (Relocatable)
Constants Used:
Lunar Potential Model: L-1~
Ephemeris: JPL DE 19 (Double Precision)
Libration Model: RTCC (Koziell) |
Lunar Radius: 1738.09 Km
Ephemeris-Unfversa] Time Difference: 0.709933
Base Time: Yr 1972 Mphth 4  Day 16 Hr 0 Min O Sec O

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (1x10”"4

- 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 97 H, 33 M, 25.0508 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based cn a fit of data
from Rev 3. For:the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:
y = 5099597.68 X = 1550.9475
Y = 1526310.53 Y= -5313.7704
7 = -896763.06 7= 135.0770

@ Telemetered Data Tape

Data Source: MSFN

Bit Rate: High

Date Edited: _7/18/72
Edited Data Tape NQ.:MOQ% File No.: 1 Location: Rldg. 12, MsC.

Remarks: There Weré‘nd3gaps in the vehicle attitude data used for this sequence.
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@ APE Card Inputs:

PR,

Time of Launch: Yr 1972 Month -4  Day _16 Hr 17 Min 54 Sec O

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used:
., .6699935 -,5998623 -.4373487
. 1294099 -.4857332 .8644746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis when positioned for vertical or "mono" photography
(camera positioning angle) was 37.75 degrees.

The angle between the camera ogtica? axis central position and its fore or
aft positions (excursion angle) was 12.5 degrees.

Uncertainties Assumed:. . ...

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

£5 ms in onboard clock drift rate

+5 ms in universal to ;iderea] time cpnversion
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COQUTPUT

General Description:

The basic output is a listing of single page tabulations of cemputed spacecraft
state, camera orientation and photograph position and lighting data. Each tabulation
presents *he computation results for a specified photograph time. The basic data for
each map cumera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Rasic Data Format:

Generally,the format will be as shown in figures 1 and 2. Ho&ever, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vecter and the computed value of tilt are sub-
sf{iutéd for the tabulation. |

With the exception of its initial lihe, all entries of each tabulation are
self explanatory. The initial line contains six entries that are from left to

right:

Mission title

2. State vector.identification

3. Date of data origfn

4, Status of data PRE = preliminary, F = final
5 /

~ Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and
field of view direction information. It is followed by a tabulation of the stellar
camera diapositive coordinates and identification numbers of the plotted stars. All

angular quantities are expressed in radian measure.
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QUTPUT Summary: These photo evaluation data are for a fiye frame strip of stereo
photography. Coverage starts at 168.5 deg W Long. and ends at 167.9 deg W Long.
Throughout the coverage, tilt for the forward photos is approximately 1 deg higher
than for the aft photos.
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Mission: £Anollo 16 , Target: Panoramic strip photography

Rev: 17 , Camera: 24-Inch Panoramic Frames: 4095  Through: 4347

Coverage Interval:

From: 8.9 Deg N Lat., 178.3 Deg E long., To: 2.7 Deg S lat., 89.5 Deg E Long.

- From: 105  Hr 29 Min 46.252 Sec, To: 105 Hr 59 Min 26.977 Sec. CTE

Date Processed: 8/5/72 ", APE Version Used: 8

e ———————————

INPUT DATA
@ Trajectory Tape:
HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

“Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.,710000

Base Time: Yr 1972 Month 4  Day _16 ~Hr O  Min 0  Sec O

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (]x10"14 - 64 Min)
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Initial State Vector Used:

Coordinate System: Selencgraphic (Instantaneocus Inertial)

Time From R- e: 124 H, 18 M, 14.4040 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 17. For the solution the energy of the orbit was constrained to be an
analyticaily deternined value.

. Units: Feet, Second,’Deqree

Components:

X 57684369, 59

1]

1386.1866

« DX .
1]

- 1600918.51 Y ~-5162.0522

s

1"
it

-968674.79 ya -38.4413

JA

I

8 Telemetered Data Tape

“imgoper

Data Source:  Station Tape

Bit Rate: High

Date Edited: 7/18/72

Edited Dat? Tépe Nc. A10084 File No.: - 1 Location: Bldg. 12, MSC

‘Remarks: There were no gaps in the vehicle attitude data used for this sequence.
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@ APE Card Inputs:

Cme of Launch: Yr 1972 Month 4  Day 16 Hr 17 Min 54 Sec

Range Zero-Clock Zero Time Difference _ 0.65 Sec
REFSMMAT Used:
., .6699835 -.5998623 -.4373587
.1294099 -.4857332 .8644746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-7 plane
to the camera optical axis when positioned for vertical or "mono" photography
(camera positioning angle) was 37.75 degrees.

The angle between the camera oeticai axis central position and itc fore or
aft positions (excursion angle) was 12.5 degrees.

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle L v.

+20 1.5 in onboard clock bias de?f%%f?gﬁkl‘

+5 ms in onboard clock drift rate

+5 ms in universal to sidereal time c@nversion
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OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and 1ighting data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photoagraph of the

sequence.

Basic Data Format:

~

Generally,the format will be as shown in figures 1 and 2. However, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed vaiue of ti]t'are sub-
stituted for the tabulation.

With the exception of its initial line, all entries of each tabulation are
self explanatory. The initial line contains six entries that are from left to
right:.

Mission: title
State vector identification

ste a PRE = preliminary, F = final

1
2

3. Da;g(pf;dataiorigin
. R i

5

Page number within the §equence

Star Pattern Format:
The star pattern format is a star pattern plot preceded by identification, and

A g fie}d of v1ew d1rect1on informat1on It is followad by a tabulation of the stellar

mwcamera d1aposit1ve coord1hates and identification numbers of the plotted stars. All

angular quantlties are expressed in radian measure.



OUTPUT Summary: These photo evaluation data are for a sequence of stereo
photography starting at 178.3 deg E Long. and ending at 89.5 deg E Long.
Throughout the sequence a tilt magnitude of approximately 12.5 deg was
maintained. Computations for frame 4249 were omitted as a result of a
computer card reader failure.
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Migsion: Apollo 16

Rev: 18 24-Inch Panoramic

_, Camera:

Ceverage Interval:

From: 2.2 Deg S lat.,88.1DegE  long., To:

107 58

8/5/72

From: Hr

Date Processed:

INPUT DATA
¢ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

, Target:

Frames: 4348  Through:

Min 25.361 Sec, To:

. APE Version Used:

Panoramic strip photography

4612

9.0 Deg S Lat.,1.8 Deg W Long.
108 Hr _ 28 Min 8.256 Sec. CTE

8

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference:

0.710000

Base Time: Yr 1972 Month 4 Day 16

Min 0 Sec 0

hr 0

Computation IntervaTzvaCpmputationwat%eachxfilm exposure time. .

Integration Interval: 14

- 64 Min)

Variable (1x10~

B
Ftamaer”




Initial State Vector Used:

Coordinate System: Selenographic {Instantaneous Inertial)

Time From Base: 126 H, 16 M, 46.4972 Sec

Type: One Revoluticn Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 18. For the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:
X =  5769560.47 X =  1384.6915
Y= éjé?d?ﬁz’ Y= -5161.2314
7 =..w¥:958?éé;38 | 7-  -52.6562

8 Telemetered Data Tape

Data Source: Station Tape

Bit Rat

7Y 7

"‘"5;A09829 _File No.: 1 Location: Bldg. 12, MSC

ere no gaps in the vehicle attitude data used for this sequence,

4-16
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& APE Card Inputs:.

Time of Launch: Yr 1972 Month 4  Day _16 Hr 17 Min 54 Sec 0

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used:
. .6699935 -.5998623 -.4373487
. 1294099 -.4857332 .8644746
~-.7310005 -.6357897 -.2478100

Camera Positioning Anales Used: The angle from the spacecraft body X-Z plane
to the camera optical axis when positioned for vertical or "mono" photography
(camera positioning angle) was 37.75 degrees.

The angle between the camera o tical axis central position and its fore or
aft positions (excursion ang]eg was 12.5 degrees.

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

+5 ms in onboard clock drift rate

+5 ms in universal to sfderea] time conversion

4-17
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General Description:

The basic output is a 1isting of single page tabulations of compﬁted spacecraft
state, camera orientation and photograph position and lighting data. Each tabulatizn
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern descrintion for «

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. However, when the
calculated camera aiming direction is above the lunar horizon, a message toc that
effect along with the véhicle state vector and the computed value of tilt are sub-
stituted for the tabulation.

w1th the except1on of its initial line, all entries of each tabulation are

self explanatory. The initial line contains six entrmes that are from left to

Mission title
State vector identification

1

2

3. Date of data origin

4. Status of data PRE = preliminary, F = final
5

Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by 1dent1f1cat1on, and

T1eic of view direct1on 1nformat10n It is followed by a tabulation of the stellar

Ca era d1apos1t1ve coord1nates and identification numbers of the plotted stars. All

 Mangu]ar quant1t1es are expressed in rad1an measure.



QUTPUT Summary: These photo evaluaticn data are for a sequence of stereo photoyraphy
starting at 88.1 deg E Long. and ending at 1.8 deg W Long. Throughout the sequence
the magnitudes of forward and aft tilt oscillate about a mean value of 12.5 deg.
Their maximum departure from the mean is maintained less than 1 degree. Data for
frames 4384 and 4530 were omitted as the result of a computer card reader failure.
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Mission: Apollo 16 , Target: Panoramic strip photography

Rev: 28, Camera: 24-Inch Panoramic  Frames: _ 4614  Through: 4627

Coverage Interval:

From: 9.0 Deg S lLat., 16.6 Deg E  Long., To: 3.1 Deg s lLat., 13.9 Deg E Long.

—.——

From: 128 Hr 7 Min 32.439 Sec, To: _ 128  Hr 8 Min 58.758 Sec. CTE

PR e

Date Processed: 8/5/72 , APE Version Used: 8

INPUT DATA
$ Trajectory Tape:

HOPE Version Used: B-6.4v(Re?ocatab1é)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 1738.09 Xm

Ephemeris-Universa1 Time Difference: 0.710050

Base Time: Yr 1972 Month _4  Day 16 He 0 Min O Sec _O

Computation Interval: Computation at each film exposure tie -

Integration Interval: Variable (1x10“]4 - 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantancous Inertial
Y

Time From Base: 146 H, 2 M, 10.1686 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
fyom Rev 28. For:the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

X =  5782954.93 X = 1370.4210

1604947.71 -5151.1242

-954553.59 7= -193.8567

<
]

o e
]

~
1

@ Telemetered Data Tape

Data Source: _Station Tape

.Bit Rate: __ H19h

Date Edited: 7/18/72
Edited Data Tape ! No. A3080} File No.: - 1  Locatjon: Bldg. 12, MSC

Remarks. There were no gaps zn the veh1c1e attitude data used for this sequence
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¢ APE Card Inputs:

Time of Launch: Y7 1972 Month 4  Day 16 Hr 17 Min 54 Sec 0

.

Range Jero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used: ‘
. .6699935 -.5998623 ~.4373487
.1294099 -.4857332 .8644746

-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis when positioned for vertical or “mono"” photography

(camera positioning angle) was 37.75 degrees.

The angle between the camera O tical axis central position and its fore or
aft positions (excursion angle) was 12.5 degrees.

Uncertainties Assumed:

+ ] degree in camera positioning angléﬂﬁWW 
+0.2 mrad in each gimbal angle
+20 ms ir onboard clock bias definition

+5 ms in onboard clock drift rate
+5 ms in universal to sidereal time conversion
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OUTPUT |

General Description:

The basic output is @ listing of single page tabulations of computed spacecraft
state, camera orientafion and photograph position and 1ighting data. Each tabulation
presents the computation results for a specified photograph‘time. The basic data for
sach map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

‘ Generally,the format will be as shown in figures 1 and 2. However, when the
calculated camera‘aiming direction is above the lunar horizon, 2 message to that

effect a]onglwithwthewvehicle state vector and the computed value of tilt are sub-

stituted for the tabu1at1on

Hith the excopt1nn of its initial 11ne aii entries of each tabulation are
,,,,,, /o self explanatory. The initial line contains six entries that are from left to
right:.

M1ss1on t1t1e o
State vector 1dent1f1cat1on

1

2
3. Date;of data&qrjgln>-
5 - :

ﬁ%é?iminary, F = final

StariPattern Formé

The star. pattél ‘ rmat is a star pattern plot preceded by identification, and

A

field of view d1rect10n'1nformat1on It is followed by a tabulation of the stellar

T

picamera d1apos1t1”w'":"ﬁdinates and identification numbers of the plotted stars. Al

angular quant1ties are expressed 1n radian measure.
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QUTPUT Summary:

These photo evalua

photography ctarting at 16.6 deg E
Throughout-the sequence the magnitu

at approximate1y

12.5 deg.

tion data are for

Long.

de of forward an

and ending a
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Mission: Apollo 16 , Target: Panoramic strip photography

Rev: 38 , Camera: 24-Inch Panoramic Frames: 4628 _ Through: 4716
Coverage Interval:

From: 9.0 Deg Siat., 7.8 Deg E tong., To: 9.0 Deg S Lat., 22.2 Deg W Long.

From: 147  Hr 55 #in 37.543 Sec, To: 148 Hr 5 Min 26.523Sec. CTE
. Date Processed: 8/5/72 , APE Version Used: 8 .
- INPUT DATA

2 Trajectory Tape:

o

HOPE Version Used: B8-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710100

o,

- Base Time: Yr 1972 Month 4  Day 16 Hr O  Min 0  Sec 0

Computation.Interval:.. Computation at each film exposure time

-14

Integration Interval: Variable (1x10 - 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 165 H, 47 M, 22.5165 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 38. For'the solution the energy of the orbit was constrained tc be an

analytically determined value.

Units: Feet, Second,'Degree

Components:

¥ =  5798599.59 X =  1360.7713
; Yy = 1609289.57 Y = -5137.8823
L 7 - -912614.82 7=  -330.5843

8 Telemetered Data Tape

Data Source: Station Tape

Bit Rate: __Hi

Date Edited: 8/4/72

Edited Data Tape NbfiA09043 File No.: _ 1 Location: Bldg. 12, MSC

Remarks: There wef§¥ﬁpagapg in the vehicle attitude data used for this sequence.
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APE Card Inputs:

Time of Launch: Yr 1972 Month 4  Day _16 Hr 17 Min 54 Sec 0

Range Zero-Clock Zerd Time Difference 0.65 Sec
REFSMMAT Used:
. 6699935 -.5998623 ~.4373487
. 1294099 -. 4857332 .8644746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
tc the camera optical axis when positioned for vertical cr "monc" photography
(camera positioning angle) was 37.75 degrees.

The angle between the camera ogtical axis central position and its fore or
aft positions (excursion angle) was 12.5 degrees.

Uncertainties Assumed:

+ 1 degree in camera pcsitioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

5 ms in onboard clock drift rate

+5 ms in universal to sfderea] time conversion

4-31



OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and 1ighting data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence js preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

Basic Data Format:

Generally,the Tormat will be as shown in figures 1 and 2. Herver, whén the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
" stituted for the tabulation.

With the exception of its initial line, all entries of each tabu1ation‘are
self explanatory. The initial Tine contains six entries that are from left to
right:. |

Mission title
State vector identification

1

2

3. Date of data origin
4, Status of déféiﬁkE = preliminary, F = final
5

in the sequence

. Page number

Star Pattern Format:
The star pattern fbﬁmat is a star pattern plot preceded by {dentification, and

field of view direction jpformation. It is followed by a tabulation of the stellar

camera diapositive coordinates and identification numbers of the plotted stars. A1l

angular quantities are expressed in radian measure.
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k4
%
b

‘l;"’*"*mf: o

for a strip of stereo photography
and ending at 22.2 deg W Long. Throughout the sequence

ft photographs is s1ightly larger than for the forward
ith time. The mean value of tilt

he maximum variation from this mean

QUTPUT Summary: These photo evaluation data are

starting at 7.8 deg E Long.
the tilt magnitude for the a
photographs, with the difference increasing w
magnitude 15 approximately 12 degrees, with t
value less than 0.6 deg.
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Mission: Apollo 16 , Target: Panoramic strip photography

Rev:

39 s Camera: 24-Inch Panoramic Frames: 4717 Through:

Coverage Interval:

from: 9.0 Deg N rat,, 156.7 Deg E long., To: 1.5Deg N Lat., 91.6 Deg E Long.

Firom: 143 Hr 4 Min 46.6955ec, To: 149 Hr 26

Min 15.154 Sec. CTE

Date Processed: 8/5/72 , APE Version Used: 8

et At

INPUT DATA

¢ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Doub]e Precision)

Libration Model: RTCC (Koziell)
Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: 0.710100

Base Time: Yr 1972 Month 4 Day _16 Hr 0 Min 0

Cemputaticn~Iﬁtervaldaﬁtomdutation at each film exposure time

Integration Interval: Variable ('ixTO“M - 64 Min)

4-36
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Initial State Vector Used:

Coordinate System: Selenographic {Instantaneous Ineriial)

- Time From Base: 167 H, 45 M, 53,5361 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 3G. For the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:

\ =  5800294.59 X =  3160.1109
y = 1609760.00 Y = -5136.1892
- . .-006947.38 7= -343.8382

% 8 Telemetered Data Tape

Data Source: Station Tape

Bit Rate: High

Date Edited: _ T/19/72
Edited Daﬁa»Tape No;[59221§_ File No.: _ 1 Location: B8ldg. 12, MSC

:TRemarkggﬂ;Ihgrglﬁereino‘gags inkpbgmyghﬁc}e‘aptitude data used for this interval.

rd
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8 APE Card Inputs:

Time of Launch: VYr 1972  Month _4  Day 16 Hr 17 Min _54 Sec

T — ) e——

Range Zero-Clock Zero Time Difference §.65 Sec
REFSMMAT Used:
. .6699935 -.5998623 . -.4373487
.1294099 -.4857332 .8644746
-.7310005 -.6357897 -.2478100

Camera Positioning Angles Used: The angle from the épacecraft body X-Z plane
to the camera optical axis when positioned for vertical or "mono" photography
(camera positioning angle) was 37.75 degrees. ’

The angle between the camera ogt%ca] axis central position and its fore or
aft positions (excursion angle) was 12.5 degrees.

Uncertainties Assumed:

+ 1 degree in camera positioning angle
#0.2 mrad in each gimbal angTe ‘
+20 ms in onboard clock bias définitibﬁ'
5 ms in onboard clock drift rate
+5 ms in universal to ;fderéal time conversion

i
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OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientafion and photograph position and 1ighting data. Each tabulation
nresents the computation results for a specified photograph time. The basic data for

.. each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion tc a specific map camera photograph of the

sequence

Basic Data Format:
_Generally,the format will be as shown in figures 1 and 2. However, when the
calcuiated camera aiming'direction is above the lunar horizon, a message to that

effect along with the vehicle state vector and the computed value of tilt are sub-

stituted for the tw

N?uh the eaception of its initial line, all entries of each tabulation are
e self explanatory. The 1n1tia1 line contains six entries that are from left to
right:.

1. Misswon tit]e
2. State vector identification

3. Date of dataiorigin
4. sta reliminary, F = final

. Star Pattern Format

o The star. pattern format*is a star pattern plot preceded by identification, and
L/ field of view direction information. It is followed by a tabulation of the stellar

:?fcamera diapositiv:!coerdinates and identification numbers of the plotted stars. All

: ;angular quantities are expressed in radian measure.
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QUTPUT Summary: These phbto evaluation data are for

photography
Throughout

starting at 156.7 deg E Long. and ending
the sequence a tilt magnitude of 12.5 deg

4-40

a sequence of stereo

at 91.6 deg E Long.
+0.6 deg is maintained.
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Mission: Apclilo 16 ‘ , Target: Panoramic strip photography

Revy: 47, Camera: <24-Inch Panoramic Frames: _ 4912 Through: 5203

Coverage Interval:
cpom: 9.0 Deg N Lat., 148.7 Deg E _Long., To: 3.2 Deg S lat., 54.1 Deg E Long.
From: 164 Hr 55 Min 35.071 Sec, To: 165 Hr 27 Min 26.740Sec. CTE

nate Processed: 8/5/72 , APE Version Used: 8

[ EREE——————

INPUT DATA
¢ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

funar Radius: 1738.09 Km

Ephemaris-Universal Time Difference: 0,710150  ___

Sase Time: Yr 1972 Month 4  Day 16  Hr 0 Min 0 Sec 0

]
et J—

'“Céﬁﬁﬁ%éfiﬁﬁ”lhte%Valf"Computationfat~each £film exposure time
14

- 64 Min)

Integration Interval: Variable (1x10°

T
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 183 H, 33 M, 58.1984 Sec

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev-47. For the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second,'Degree ‘

Components:
x =  5813990.47 i = 1357.9511
v = 167356106 Y=  -5123.2939
7 =  -852264.80 i = -446.3621

Telemetered Data Tape

Data Source: Station Tape
Bit Rate: . _1g”,m,High' |
Date Edited: 7/24/72

Edited Data Tape No. A10818 File No.: _ 12 Location: Bldg. 12, MSC

Remarks: There were no gaps in the vehicle attitude data used for this sequence.
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& APE Lird Inputs:
Time of Launch: Yr 1872 ‘Menth 4 Day 16 Hr 17 Min 54 Sec O

._.._..—__._—-____.-___._—-

Range Zero-Clock Zero Time Difference __ 0.65 Sec
REFSMMAT Used:
, 6699935 -.5998623 -.4373487
.1294099 -.4857332 8644746
-,7310005 -.6357897 -.2478100

camera Positioning Angles Used: The angle from the spacecraft body X-Z plane
to the camera optical axis when positioned for vertical or "mono” photography
(camera positioning angle) was 37.75 degrees.

The angle between the camera ontical axis central position and its fore or
aft positions (excursion ang]es was 12.5 degrees.

Uncertainties Assumed:

+ ] degree in camera positioning angle

+0.2 mrad_ih each gimbal angle

+20 ms in onboard clock bias definition

+5 ms in onboard clock drift rate

+5 ms in universal to sfderea] time cpnversion
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OUTPUT

General Description:

The basic output is a 1isting of single page tabulations of computed spacecraft
state, camera orientation and photograph position and Tighting data. Fach tabuiation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern description for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be asbshown»in figures 1 and 2. However, when the
calculated camera aiming direction is'aboVe the lunar horizon, a message to that
effect along with the vehicle state vector and the computed value of tilt are sub-
stituted for the tabulation. |

With the exception of its initial line, all entries of each tabuTation'are
self explanatory. The initial line contains six entries that are from left to
right:.

Mission title
State vector identification

1

2

3. Date of data origin

4 Stétué of data PRE = preliminary, F = final
5

5. Page number within the sequence -

Star Pattern Format:
The star pattern format is a star pattern plot preceded by jdentification, and
field of view d1rect10n 1nformat1on It is followed by a tabulation of the stellar

camera d1apos1t1ve c»wrdinates and 1dent1f1cat1on numbers of the plotted stars. All

angular quantltxes are expressed in rad1an measure.
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OUTPUT -Summary: These photo eva
photography that starts at 148.7

Generally the magnitude of aft p
counterparts.

Juation data are for a sequence

of stereo

deg E Long. and ends at 54,1 deg E Long.
Throughout the sequence a tilt magnitude of 12.5 0.6 deg is ma

hotograph tilts exceed their fo
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Mission: Apollo 16 _
Rev: 63, Camera: 24-Inch Panoramic Frames: 5204

JUNSSERSS

Coverage Interval:

From: 1.1 DegSlat., 57.6 Deg E__ Long., To:

, Target: panoramic Strip photography
Through:

5506

9.9 Deg S Lat., 48.3 Deg W Long.

From: 197 Hr 2 Min 41.672 Sec, To: 197 Hr
Date Processed: 8/5/72 , APE Version Used: 8 .
INPUT DATA
¢ Trajectory Tape: »
HOPE Version Used: B=6.4 (Relocatable)
Constants Used:
Lunar Potential Model: L-1
Ephemeris: JPL DE»19 (Double precision)
Libration Model: RICC (Koziell)
Lunar Radius: 1738.09 Kn
Ephemeris-Universal Time Difference: _ 0.710217
Base Time: Yr 1212 'Month 4 Day 16 Hr 0 Min

pu—

‘ Computation Interval: Computation at each film exposure time

" Integration Interval: Variable (1x10""* - 64 tin)

4-50
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Min 44.191 Sec.

Sec 0
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Initial State Vector Used:

foordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 215 H, 11 M, 1.5503 Sec

Type: Ore Revolution Solution

Description: This vector was determined from a solution hased on a fit of data
from Rev 63. For the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Feet, Second, Degree

Components:
y =  5820448.79 Y =  1346.2527
. 1615353.46 Y= _ -5099.2317
;- -833869.76 7 - -652.6393

¢ Telemetered Data Tape

Data Source: _ Station Tape

Bit Rate: High

Date Edited:  8/3/72

Edited Data Tépe}No. A07736 File No.: | Location: Bldg. 12, MSC

Remarks: There were no gaps in the vehicle attitude data used for this sequence.
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¢ APE Card Inputs:

Time of Launch: Yr 1972 Month 4 Day 16 Hr 17 Min 54 Sec

RS-

Range Zero-Clock Zero Time Difference 0.65 Sec
REFSMMAT Used:
A .9802564 -.0079311 -.1975715
.1698344 -.4779295 .8618235
-.1012604 -.8783624 -.4671464

0

Camera Positioning Angles Used: The angle from the spacecraft body ¥-7Z plane
to the camera optical axis when positioned for vertical or "mono" photography

{camera positioning angle) was 37.75 degrees.

The angle between the camera o§tica1 axis central position and its fore or
aft positions (excursion angle) was 12.5 degrees. :

Uncertainties Assumed:

+ 1 degree in camera positioning angle
+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition
5 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion
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OQUTPUT

General Description:

The basic cutput is a listing of single page tabulations of computed spacecraft
state, camera orientaﬁion and photograph position and 1ighting data. Each tabulation
presents the computation results for a specified photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern descriptioh for a

stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. However, when the
calculated camera aiming direction is‘abbve the lunar horizon, a message to that
effect along with the vehicle state vector and fhe computed value of tilt are sub-
stituted for the tabulation. |

With the exception of its initial 1?69, all entries of each tabulation are
self explanatory. The initial tine contains six entries that are from left to
right:.

1. Mission title
State vector identification

Date of data origin

Status of data PRE = preliminary, F = final

"“ .. L] 'Y

. Page number within the sequence

Star Pattern Format:

The star;patfern format,is~a star pattern plot‘précédéd'by identification,~and
£ield of view direction information. It is followed by a tabulation of the stellar
camera diapositive coordinatesfand‘idéntification numbers of the plotted stars. All

angular quantities are expressed in radian measure.
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SRRy

OUTPUT Summary: These photo evaluation data are.for a sequence cf stereo
photography starting at 57.6 deg E Long. and ending at 48.3 deg W Long.
Throughout the sequence a tilt magnitude of 12.5 0.9 deg is maintained.
Data for frame 5302 was omitted due to a computer card reader failure.
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