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RAPH EVALUATIOH (APE) DATA

By H H. Cunningham

Ana?ysxs and Experiment Support Section -
N o “TRW Systems Group '

1 0 INTRODUCTION

This is a cata1og of e poITo 17 photographic eva]uat1on data

.-available at the National: Aeronautics and Space Administration, Johnson

Space 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 Tightside sequences of Apollo 17 3-inch mapping
camera photography and Apollo 17 24-inch panoramic camera photography
Eachidata summary*includes a brief description of the tra-
ectory 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.
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2.0 EXPLANATION OF APOLLO PHOTOGRAPH EVALUATION (APE) DATA.‘

The first and last frame figures appearing in the cata book are tvD1ca1 Apolle 17
phete evaluation data grouns. The microfilm of data for each Apollo 17 mappicg
camera photo sequence aiso contains two frawes that contain steilar camera star
rattern dafinitichs. THese star pattarns are coxpanlon ts idéntified map camera
chotos of the sequence

ST

- Sidereal time of film exposure (year, month, day, hour, minute, second) -
(UTT - USKO).

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

1050 state vector - Mean of 1950 moon centered, inertial, cartesian coordinates
of the spacecraft position (km) and velecity (km/sec).

Selenographic state vector - Selenographic, instantaneous 1nert1al carteswan
coordinates of vehicle position= (km)mand velocity {km/sec).-

Nadir Point (Longitude, Latitude) - In»ersebt1on with the mean 1unar surface,
of the wvector from the moon's center of mass to the spacecraft. .

Camera Axis Intersect {Longitude, Latitude) -.Position of principaT intersection
point - Intersection of camera optical axis direction with mean junar
surface.

Spacecraft radius - Vector from moon center of mass to spacecraft.

Spacecraft altitude - Height of spacecraft above mean }unar surface.

Scale Factor - Proportionality constant relat1ng dimensions on the film to
dimensions on the mean lunar surface.

Azimuth of Velocity Vector - Angle, measured p051t1ve clockwise in the. local
horizontal p1ane at nadir, between North and the prOJect1on of the
veh1c1e veloc1ty vector onto tne Jocal hor1zonta: pnane

Mean aTt1tude rate - Rate of change in spacecraft a1t1tude above the mear :Unéff

surface.

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

Tilt azimuth - Angle, measured positive” c]cckwxse in the local horizontal plane
at the principal intersection point, between North and the projection of
a vector along the camera optical axis onto that local horizontal p?ane.

Tilt - Angle between the camera optica] axis direction and the lunar 1oc57
vertical at the principal intersection point. :
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>y - Prin Grnd ?nt = Angle between the vector
principil intersection paint and the Tunar local horizontal plane at
that point. ' : '

'6;T;GrndiPnt
cipalintersection point onto that plane..

mytn at Pring

Subsolar Pcint (lorgitude, latitude) - Intersection with the mean Tunar surface,
of a vector from the woon's center of mass to the sun's center.

Alpha - Angle between the camera optical axis and the prcjection of the junar

~ Tocai vertical at'the vrincipal intersection point onto the plane of the
phase anale (reasure of surface tiit toward or away from the sun).

Swing - Angle between the camera V. axis and the projection of the line between
the vehicle radir and principa]'intersection point onto the camera X-Y
piane. ' oo

Emission ngle“between’the camera optical axis and t

vertical at the'principal“intersection point. '
.PhaSé”Angles;sAngie'Béihéen-ihe'cameré’dpfitél'ax*&ﬁéﬁaﬁfﬂélvgttor from the
sun to the princinal intersection point.

North Deviation Anale - 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 coordin

the nadir point centered lunar iocal horizontal system

ate system into
here:

~about the camera Y axis.

w - sécondary>§f§ht-hahdéd rotation about the intermediate X-axis.

Y;tiTt_ff(Longff

.Héading  _Ang]e,:“easbrgq'poéiine”c}ockW)se in the 7uhar,loca?‘hprizonta1
“plane at the nadir point) from North to the projection of the camera

~axis-onto that plang. oo

Laser slant range - Telemetered laser”aTtimeter 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. ’ o

~ Selenographic direction Cosines - Direction definition of vector from the space-

craft to the principal intersection point in the instantaneous inertial
selenographic cocrdinate system.

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

Photograph Footprint - Latitudes and Longitudes of field of view corner point
projections onto the lunar 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 attitude measure-
ments and film exposure times.

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

IFRAME - Photograph frame number which corresponds to page number of the standard
printout.

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

(UT1-USND).

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

1950 state vector - Mean of 1950 moon 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. R o
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3.0 APOLLO 17'3-INCH MAPPING CAMERA DATA

Mission: Apollo 17 , Target: Vertical strip phcfography

Rev: _1/2 , Camera: ;i;lnCh'Hiﬁpihﬁi::i:if?rameﬁf'”'5353;E‘CThféﬁg 321

Coverage Intérva1: L o ‘”ff“*“', - |
From: 19.8 Deg Siat., 145.8 Deg W Long., To: 18.3 Deg Nipat., 16,7 Deq £ Long.
From: 88  Hr 8 Min30.350 Sec, To: _ g9 Hr__ 14  Mingp ]9gSec.

Date Processed: _ 9/20/73  , APE Versian Used: A,

INPUT DATA

® Traiectory ‘ape:

HOPE varsion lized: B-5.4 {Relocatable)

Constants l!sud:

Lunar Potential Model: L-1}

Cphemeris: JP. DE 18 (Double Precision)

Libration Model: RICC {Kozieil)

~ Lunar Radius: 1736.0% km

Ephemeris-Universal Time’Diff?rehte:‘* 721533195 Min
Base Time: Yr\1973;;ﬂbnth‘;l§5.f0ay 7 5 b ,;;—-— LSécJ £L_,v :

Computatibﬁ fﬁié}vai: 'tomputafiéh at each film exposure tire

‘-Ihtegfét{0n~lntaF§ai: “Vér d e




ﬂ a~!AP£,Card Inputs

Time of Launch Yr 1973 Month 12 Day 7

'Range Zero- Clock Zero Time szference 0.0

REFSMMAT Used:,

. 2076425
. -.3389995
.9175859

{ . ' -.0740963

‘Stellar camera Interlock Ang]?; Used:

q = -95° 55' 32 079"
codem =02 14304

1 N

+ 1 degree in camera pdS}t%onfnq angle

0.2 mrad in each. gimba: ang]e

{ +20 ms in onboard clock bias definition

e +5 ms in onboard:clock ‘drift rate

t5 ms in universal to sidereal time conversion

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




Initial State Vector Used:

qQofdfnate System: Selenographic (Instantanedds"iﬁéftial)

Time From Base: 89 H, 9 m, 44.06 sec,
Type: One Revolution Solution
Description: This vector was determined from~ §o]§tion based on a fit of data
from Rev 2.  Forthe solution the energy of the orbit was constrained to be an
analytically determined value. e
Units: Km, Second, Degree
Cdmponents:
X - 16188228 X = .8698
Y= 964.2463 f = _ -1.2692
Z= 675.1559 - i = __- .0665
6 Telemetered Data Tape ' ’ N_ﬁé
Data Source: _ Station Tapes
Bit Rate: High
Date Edited: _9/20/73 (During APE operation)
, Ed1ted Data Tape No. TQ0412° File No.: - ] Locat1on' TR
RemarKS‘ There were no gaps in the vehic]e attftude data used for this sequence. ' ‘
W F
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OUTPUT-

General Description:

The basic output is a Iisting of single page tabulations of camputéd>§paceéraft

state camera orientat' tograph position and lighting data. Eachftabulation%m?f

presents the computat1on results for a specff?ed photograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern descrip
stellar pnotograph that is companien to spécific map camera photograph of .t Qg

sequence.

Basic Data Format:

Generally, the format wi]] be as shown 1n figures 1 and 2 However,

”w'calcu]ated camera a1‘_ng direct1on is’ above the lunar horizon a message to that

effect along with the vehi le state vector and the.computed value of tilt are sub-+r

stituted for the tabulation.

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

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

right

1. Mission tit]e
2. State vector 1dentification

« Date.of datatorjgi

preliminary,

3
4. Status of datap
.

angular quantlties are expressed in radian measure,
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Mission: Apollo 17 , Target: Vertical strip photography
Rev: 13/14 ', Camera: 3 Inch Mapping  Frames: 323  Through: _ 463

Coverage Interval:
From: 15.0 Deq Stat.,167.4 Deg E Long., To: 18.5 Deg NLat., _£.5 Deq E  Long. —
From: _111 Hr ___29 Min 54.89QSec, To: _112 Hr_23  Min40.663Sec. CTE
Date Processed: __ 9/20/73__, APE Version Used: 7.

INPUT DATA
® Traiectory fape:

HOPE varsion lzed: B-6.4 (Relocatable)

Constants Used:

runar Polential Model: L-1

Cphemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radjus: 1735.0% Km

Ephemeris-Universal Time Difference: - 721583]9 Min
Base Time: Yr 1973 Month 12 Day _z_;_ Hr 5 mngg; Sec . -

Computation Interval Computat1on at ca*h f11m exposqre time
4 ; SOSAEAI S I SO A

Integration Iutﬂrval Varwab]e ( 10714 64
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T,

Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 112 H, 16 m, 4.86469 éec.

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 14, For'the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Km, Second, Degree

Cbhpaﬁénts: o
X = 1494.5024 X = .8184
Y = 890.1942 Y= -1.4057
= 634.0940_ Z= .0055
Telemetered Data Tape

Data Source:  Station Tapes

Bit Rate: High

Date Edited: _9/20/73 (During APE operation)

Edited Data Tape No. TO0178 File No.: - ] Location: TRU

Remarks:  There were o vehicle attitude data for the intervals 111 H, 19 M - 111 H,
29 M, 44 Sec (FMS 323-344) and 111 H, 50 M - 111 H, 52 M, (FMs 390-393)
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APE Card Inputs:

Time of Launch: Yr 1973 Month 12 Day 7 He 5 Min 33 Sec

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: - -.9271362  -.2076425  .3119342
.3673256 -.3389995 . .8661127

-.07408963 .5175855 .3505711

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° 55' 32,079
o= -0° 1' 30.755".
k= 0° 0'58.194"

Unce}tainties Assuméd:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

t5 ms in onboard clock drift rate _
+5 ms in universal to sidereal time conversion.




&
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H
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OUTPUT

General Descffption:

The basic output is a listing of single page tabulations of cemputed spacecraft
state, camera orfentation and photograph position and lighting data. Each tabulation

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

-ty

each map camera sequence is preceded and followed by a star pattern descr iption

stellar photograph that is companion to a specific map camera photcgraph of t

sequence.

Basic Data Fonnat

Genera11y.the format will be as shown 1n figures 1 and 2. However,‘wﬁén“£ﬁéﬂ
calculated camera aiming direction is above the lunar horizon, a messagé 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 Tine contains six entries that are from left to
right:

1. Mission title

2. State vector identification

Qin

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

5. Page number within the sequence

Star Pattern Format:

The star paftern 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 cdordinates»and identification numbers of the plotted stars. All

angular quantities are expressed in radian measure,.

or a




OUTPUT Summary: These photo evaluation data are for a sequence of vertical
strip photography starting at 167.4 deg E Long. and ending at 6.5 deg E
Long. Throughout the sequence tilt is maintained less than 1 deg.” Vehicle
state vector data only are provided for frames 323 through 344 and 390
through 393 for which vehicle attitude data are unavailable for the compu-
tations. ' Star patterns companion to frames 350 and 450 are included in
these data. .. .. : Vg
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T

- Mission: Apollio 17 , Target: VYertical strip photography

Rev: 14715, Camera: 3 Inch Mapping  Frames: _ags  Through: _ 611

Coverage Interval:
From 19.4 Deg S Lat.,165.2 Deg____}ong » T0:19.0 Deg N Lat., 9,8 Deq E Long
From: 113  Hr 19  Min QQLQZZ,SEC. To: _114 Hr___ 21  Min 13‘329§ec. CTE
Date Processed: ___9/23/73 , APE Version Used: 7. .

- INPUT DATA

¢ Trajectory fape:

HOPE varsion Uzed: B-5.4 {Relocatable)’

Constants lsed:

Lunar Potential Model: L-1:

Ephemeris: JPL DE 19 (Double Precisfon)

Libration Model:

Base T1me Yr 1973 Month 12 Day. 7 1 Hf ;L;' “ﬁin gg_ Sec ji;wy :

Integrat1on Tuterval: Vé}iabfév( x10'14“3 64'Min)




Initial State Vector Used:

Coordinate System: Selenoaraphic (Instantaneous Inertial)

Time From Base: 714 H, 14 m, 42.19471 sec.

Type: OﬁétRevo]ution Sb1ution

Description: This vector was determined from a solution based on a fit of data
from Rev 15. For' the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Km, Second, Degree

Components:
X = 1494.3165 X= L6157
Y = 890.0835 Y = -1.4075
7= 633.5526 » 1= .0143
8 Telemetered Data Tape A

Data Source:  Station Tapes

Bit Rate: High
Date Edited: _9/23/73" (Diring APE operation)

" TRW

Edited aﬁéﬁTape No.,TOO17B File Nb.; o1 Location:

Remarks: There’wélne“_vz;o_“vebivci'ié.atrivt‘ﬁde,’dét&aﬁ,avvéx‘il’alble\.r’oé the interna
34.M-- 113 H, 52 M (FNS-500-542). R




e

(;,3’"“"‘«2

© Uncertainties Assumed:

APE Card Inputs: )
Time of Launch: Yr 1973 Month 12 Day _7 Hr _5  Min 33 Sec

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: - -.9271362  -.2076425  .3119342
.3673256  -.3389995  .8661127

-.0740963 .9175859 .3905711

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

Stellar camera Interlock Angles Used:

-0° 1'.30.755"
0° 0' 58.134"

+ 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

15 ms 1nfuthé%§al to sidereal time conversion
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General Description:

The basic output is a listing of single page;téﬁﬁlétfons of computed spacecraft
state, camera orfentation and photogrash position andllighting'data. Each tgbu1ation
presents the computation results for a specified photograph time. The basic data for
each map camera sequénce is preceded and followed by a star pattern descriptioﬁ 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

L

calculated camera aiming direction is above the 1unar horizon a meccage to that

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

stituted for the tabulation.

.

l“

{ith the exceptiCn of its initiai i1ne. aTi entries of each tabuiation are

r es”that are rrom Teft to

1. 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
field of view direction information. It is followed by a tabulation of the stellar
camera diapositive coordinates and identification numbers of the p?btted stars. All

angular quantities are expressed in radian measure.

i



7

N

OUTPUT Summary: These photo evaluation data are for a sequence of
vertical strip photography starting at 165.2 deg W Long. and ending
at 9.8 deg E Long. At the start of the sequence tilt is 40 deg.

Tilt is quickly reduced to less than 1 deg, then maintained at that
level or less from that time (frame 480) forward. State vector data
only are provided for frames 500-542, for which vehicle attitude data
are unavailable for the computations. Star patterns®companion to
frames 475 and 600 are included in these data.... .. R
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v . Target: Vertical strtp phgtography
23424 ‘Camera: 3 Inch Mapping - - Frames: _ ggg Through: __g13

Coverage Interva]:

From: 19.5 Deg Lat 172.9 Deg W Long s To: 19 3 D°g Lat., 3.9 Deg E Long -
From: 131 Hr 9"~ Min 28. 805 Sec. To | 132 Hr 10 ‘ﬁ{n 21 663Sec CTE
Date Pkocéggza? | 8/23/73 s APE Ver;1nﬂ Used 7 .
INPUT DATA |
. ¥}g“ oy ;mﬁ@“p&.,; p |
HOPE Varsion Used: B-5.4 {Relocatable)
Constants lUsud: o
‘unar Potential Model: Lu1
EphemeriS' JPL DE 19 (Double Precisfon) i

leratlo Model: RTEC Koziel])
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous InertiqllA
Time From Base: . 132 H, 2 M, 2.05295 sec.

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data;‘
from Rev 24. For-the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Km, Second, Degree

Components:

X = __ 1495185 X=___.7902
Y = 891.3591 ;i = -1.4203
7= 622.2548 . i = .0931
€ Telemetered Data Tape
Data Source: _ Station Tapes
Bit Rate: _ ‘gkqﬁ -
Date Edited: _8/23/73 (Durina APE operation)
Edited Data Tape No. T01065 File No.: - 1  Location: ____ TRW

Remarks:
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$ APE Card Inputs: ' o L ‘ o
Time of Launch: Yr 1973 Month 12 Day 7 Hr _5 - Min 33 sec 0 ' _/

Range Zero-Clock Zero Time Differé%ce 0.0 Sec

REFSMMAT Used: -~ 092713627 =.2076425 - ~.3119342
.3673256  -.3389995. 8661127
-.0740963 .9175859  .3905711

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

Stellar camera Interlock Ang]es Used:

q = -95% 55' 32.079"
¢= -0° 1' 30.755"
x= 0° 0' 58.194"

Uncertainties Assumed:

+ 1 degree in camera positioning angle
+0.2 mrad in each gimbal angle : . ’ e
+20 ms in onboard clock bias definition o

+5 ms in onboard clock drift rate :
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ouTPUT

General Description: c bR
The basic output s a listing of single page tabu?ai}éﬁs of computed spacecraft
state, camera orienta;{pqﬁggq_pﬁqtggraph position anddljgggjggtﬁzta, Each tabulation
presents the computation results for a specified photograbh time. The basic &ata'for
each map camera sequence is preceded and followed by a star pattern description for 2
stellar photograph that 4s companion to & specific map camera photograpﬁ of the

sequence.

Basic Data ?ormat'

calculated came 11 rection is &bﬁve the iunar horizon, a messagé 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 1ine, all entries of each tabulation are

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

right

1. ;Mission title
- State vector identification

i Qa;gyofk¢ata rigin

The star pattern format fs 2 star pattern plot preceded by identification, and
f1e1d of view dwrection 1nformation It 1s followed by a tabulation of the stellar
camera diapositive coordinates and identification numbers of the plotted stars. All

angular quantities qre_g;prggged‘in_radian measure,
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QUTPUT Summary: These photo evaluation data are for a sequence of

vertical strip photography starting at 172.9 deg W Long. and ending at
3.9 deg E Long. Throughout the sequence tilt is maintained less than
1 deg. State vector data only are provided:for frames 710 through.73
for which vehicle attitude data are unavailable for the computations.
Star patterns companion to frames 675 and 800 are included in these data..

kS
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Mission: Apollo 17

Rev: 26/27, Camera: 3 Inch Habpfhg_“;_

Coverage Interval:

From: 6.5 Deg Stat.,170.1 Deg W long., To: 21.0 Deg Lat » 2.7 Deq W Long.

» Target:

40 Deq N oblique strip

_Fran 821 _ Through:

From: _ 137 Hr __ 4  Min 20.277 Sec, To: 138 Hr 8

Min 1. 517 ‘Sec. crs"

Date Processed: __ 8/23/73 , APE Version Used: ~ 7

INPUT DATA" .. .

@ Trajectory 'ape:

HOPE Varsion Used: B-5.4 {(Relocatable)

Constants ised:

tunar Potential Model: L-1

tphemeris: JPL DE 19 (Double Precisfon)

.. 7

Libration Model: TeC oziell)

Lunar Radfc;}' ?7 .05 km

Ephemeri$-UnﬁversaI Timefoffférehcéfu

Base Time: Yr 1973 Month 12

Computat1on Interval»

Integratxon Tutarval:

PO S i it e -



Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 137 H, 57 M, 43.60791 sec

Type:.. One Revo]utwon Solut1on

De<cr1pt10n “ This vector was' determ1ned from a so]ution 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. .

Uniﬁs:' Km, Second, Degree

Y= 892.2408 Y-
2- 6155754 - z - 1191
& Telemetered Data Tape A
Data Source Station Tapes ’
Bit Rate. | H1qh

Datek Editéd” 8/23/73 (nﬁ?i'ng APE operation)

’LOcdtibh;p
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& APE Card Inputs:

Time of Launch: Yr 1973 Month 12 Day 7 Hr 5 Min 33 Sec 0

Range Zero-Clock Zero Time Differcnce 0.0 Sec
REFSMMAT Used: - -.9271362 -.2076425 .3113342 -
.3673256  -.3389995  .8661127
-.0740963 .9175859 .3905711
. 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° 55' 32.079"
4= -0° .1' 30.755"
k= 0% 0 58.194"

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

t5 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 csmputed spacecraft
state, camera orientat1on and photograph position and ]1ght1ng data. Each tabulation
presents the computation results for a specified phctograph time. The basic data for
each map camera sequence is preceded and followed by a star pattern cescrxption for a
stellar photograph that is companion to a specific map camera photograph df the

sequence.

Basic Data Format: .

Genera1ly the format will be as shown in figures 1 and 2. However, wheh the

calculated camera a1m1ng "direction is above the lunar horizon, a message to that

stituted for the tabulation.

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

self explanatory. The initial line contains six‘entries that arevfpom\]eft‘to ‘

right:
1. HMission title
2. State vector identification
3. Date of data origin |
4. Sfatus of déta PRE = preliminary, F = finaf

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 1nformation. 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 seguence of

40 deg N oblique strip photography starting at 170.1 deg W Long. and
ending at 2.7 deg W Long. Throughout the sequence a tilt of 40.0 ¢ .5
deg was maintained. State vector data only are provided for frames
876-884 for which vehicle attitude data are unavailable for the compu-
tations and for frame 866 for which vehicle attitude. data:was jgnored

as a:consequence of a computer erratic. Sta’r*patterng‘} companion to

frames 830 .and 950 are included in'these datat,"
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Mission: Apollo 17 Target Vertical strip photography
Rev: 28 Camera 3_Inch'Haprih§'. Frames ']Qgg Thré ']293

Coverage Interval:

From: 19.6 Deg S Lat., 113;9“959 W long., Tb} jQ.O Deg N Lat., 3.0 Deg W  Long. -
From: 139 Hr 4  Min 5.490 Sec, To: 140 Hr 6  Min 45,0505ec. CTE

Date Processed: 8/23/73 , APE Version Used: 7 .

et o o o2 -

INPUT DATA

8 Traiectory f'pe

HOPE V>}swor U ed B-6.4% {Re]ocatablé)

Constants Used:

unar Polential Model: L-1

EphemeriS' JPL DE 19 (Double Precision)

L1brat1on Mode] RTCC (Koziell)

Lunar Rad1us | 173 28,03 km

Ephnmerls Untverbal T?me D}fference 721633]9 an

Base Time: Yr 1973 Month 12 Day 7 e 5! Min 33 s 0

Computation IqﬁerYal Computatwon at caph film exposure. tiwe

Integratiéﬁtfﬁtarval. Varwable'k xIO

Samarne

3-36 , A




b Daté?édi{éd:

Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base' 139 H, 56 M, 16. 12701 sec.

Type: One’ Revo1ution So1ution

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: Km, Second Degree

‘Components  ; e
X = _ 1498:5950 X = .7790
Y= 892.6319 Y= -1.4244
Z-=_ 613.0724 2= e R

Telemeterec Data Tape

Data Source:  Station Tapes

139 H, 25 M, 50 sec - 139 H, 32 M, 45 sec (FMS 1146-1162).
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APE Card Inputs:

Time of Lauﬁéﬁﬁ Yr L3973“Honth 12 Day _7 Hr 5 Min _33 Séé";gl_
Range Zero-Clock Zero Time Difference 0.0 Sec B
REFSMMAT Used: -~ -.9271362 -.2076425 .3119342.

. 3673256 -.3389995 .8661127

-.0740963 .9175859 .3905711

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

Stellar caméfé Intérlock Angles Used:
o -95° 55' 32.079" -
o= -0° 1' 30.755"

x= 0° 0' 58.194"

Unce}tainties Assumed:

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

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

+5 ms in.onboar
o?§1dereal~time~conversion'

+5 ms in universal’
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B 2

OUTPUT .

General Descfiutien;

The basic output is a liscing 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 descriptioﬁ 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 the tabulation . ) _ ‘

With the exception of its initial 11ne, ali entries of each tabulation are

1. Mission title
2. State vector 1dentification
3

Date of da?a gr‘hnn

4. Status of:fata PRE = pre11m1nany. F = finaT
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 sequence of
vertical photography starting at 174.0 Deg W Long. and ending at 3.0
Deg W Long. Throughout the sequence tilt was maintained less than 1
Deg. Vehicle state vector data only are provided for frames 1146-1162
for which vehicle attitude are not available for the computations.
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£
£
)

e GﬁﬁTfainctory ‘ape:

Mission: Apo]lo 17 -, Target: Vertical strip photography

Re§§/ 29 ) Camera: Frames: 13

Coverage Interval:

From: 19.6 Deg Siat.,174.8 Deg W long., To: 19.0 Deg Niat., 3-1;Dé3:w Long. :
From: 141  Hr 2 Min 52.975 Sec, To: 142 Hr 5 Min 18.266Sec. CTE" E;

Date Processed: ___ 8/23/73 , APE Versian Used: 7 .

INPUT DATA

HOPE Varsion Uzed: B-6.4 {Relocatable)
. _anstant> Usad: o -

:unar Potential Mode] ‘Lal'

Cphemeris: JP. DE 19 (Doub]e Prec1sion)

Libration Model: RTEC (Kozie]1)

Lunar Radius: 173f

Ephemeris- Universéf-T1me Diffeféﬁce: - .72163319 Min

- “Base Time: Yr 1973 Mont 12 Day _7 _ Hb _5;:: Hin 33

Computatwon at each film exposure t1we ‘

+ x‘j”o- 1 4

L‘Computatwon Interva1
tion 1 - 68 min)“
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Initial State Vector U§ed;

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 14 H. 54 M, 48.39248 sec.

Type: One Revolut1on Solutxon

Descr1ptuon Th1s vector was determ1n°d from olution 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: Km, Second, Degree

Components:

X = 1429.2959 X =
Y=  893.0894 Y= -1.4252
;- 6104121 . 7= 1364

¢ Telemetered Data Tape

Bit Rate: quh

Date Edited: 8/23/73 (Dur1ng APE operat1on): |

Edited Data rapo,No“T013o7 Flle No.: ‘1“1' Location

Remarks: There were no :
20 M, 47 sec - 141 H, 29 M, 57 sec (FMS 1418~

vehmc{eﬂatt1tude data avallable for the 1rterva1;l41 H, .
1440). b
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APE Card Inputs:

Time of Launch: Yr 1973 Month 12 Day _7 Hr _5_ Min_33 Sec 0

Range Zero-Clock Zero Time Difference 0.0 " sec

REFSMMAT Used: - -.9271362  -.2076425 . .3119342
3673256 -.3389995 .8661127
-.0740963 .9175859 3905711

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:

Uncertainties Assumed:.

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

20 ms 1n onboard clock bias definition

+5 ms in onboard-clock drift rate

+5 ms in universal to sidereal time conversion

3-45

S B 4 S s




OuTPUT

General Description : Lo “,f
The basic output is a 1isting of single page tabulations of computed spacecraft
‘“Each”tabu]ation

state, camera orientation and photograph position and lighting ﬂata

presents tﬁe computation results for a specified photograph time. The basfc data for
each map camera sequence is prececed and followed by a star pattern descriptioﬁ fora —
stellar photograph® that is companion to a specific map camera phqté@ggp@”qf*the

sequence.

Basic Data Format:. _
Howev' : en-the: & -

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

calculated“c mera aimihg‘direction is’ above the lunar horizcn,'a ge t that’

effect along with the vehicle state vector and the computed value of't11fLare sub-

stituted for the tabulation.

e

Hith the exceptién of its initial 1ihe. all entries of each fabulaiion'are

ains six entries that are frcm |ert to

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

field of view diyﬁction nformation. It 1s followed by a tabulation of the stellar -/

camera 1apos1t ve coordinates and ident$f1cation numbers of the plotted stars. ATT

angular quant}ties are expressed in rad1an measure.
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%,

QUTPUT Summary:.. These photo evaluation data are for a sequence of
vertical strip photography starting at 174.8 deg W Long. and ending
at 3.1 deg W Long. Throughout the sequence tilt is maintainad less
than 1 deg. Vehicle state vector data only are provided for frames
1418-1440 for which vehicle attitude data are not available for the

computations. - Star patterns companion to frames 1395 and 1515 are
“included in"these ‘data. LR e e g e
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40 Deg S. oblique

Mission: Apollo 17 , Target: Strip photography

Rev: 36, Camera: 3 Inch Mapping  Frames: _ 1547  Through: _ 1686

Coverage Interval:
From: 22.8 Deg S Lat., 176.1 Deg E long., To: 15.5 Qgg Lat. , 5 3 Degiw Long.
From: 154 He 55 Min 26.200Sec, To: _ 155 Hr 53  Min 49, 753Sec. CTE

Date Processed: 8/24/73 , APE Version Used: 7

- INPUT DATA
® Trajectory 'ape:

HOPE 3rsion—U¢ed:w~B-6;4 {Relocatable) -~

constants J_ed

‘unar Potent 131 mode} [

Cphemeris: JPL DE 19 (Double Precision)

Libration Model: RICC (Koziell)
Lunar Radius: 172&.0= km

Ephemeris-Univefsal Time Difference: - .72166653 Min

Base Time: Yr 1973 Honth 12 Day _7 _ Hr 5 HMin 33 secﬁ‘_g_

Computat1on Interval Computat1on a* Pa*h fi]m exposure tiwe o

Integration Var1ab1e ( xIO 14 64 Mir)
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Initial State Vector Used:

» Coordinate System: Selenoqraphic (Instantaneous Inertial)

Time From Base: ]55 H 44 M, 31 95470 sec.

Type: One Revolutzon Solutzon £

i Description: This vector was determaned from a SOTUt}Oh based on a fit of data
e from Rev 36. For’ the solution the energy of the orbit was constraxned to be an
_ ana]yt1ca1}v determ1ned value.

Units: Km, Second, Degree

Components:

>
]

<
i

587.5814

™~
fi

8§ Telemetered Data Tape

Station'fapes

Bit Rate:

Date Edited: 8/24/73 (Dur1nq APE operaf1on)
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® APE Card Inputs:
Time of Launch: Yr 1973 Month 12 Day 7 Hr 5  Min 33 Sec 0

Range Zero-Clock Zero Time Difference 0.0  sec
REFSMMAT Used: = -.9271362  -.2076425  .3119342
.3673256  -.3389995  .8661127

-.0740963 .9175859 .3905711

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

Stellar camera Interlock Angles Used:

Q.= -95% 55' 32.079"
-0° 1' 30.755"
0° 0' 58.194"

Unceftﬁinties Assumed:

t 1 degree in camera positioning ahg]e
+0.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

5 ms in

onboard clock drift rate
“t5'ms’in-universal to sidereal time conversion
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- OUTPUT

General Description:

The basic output is a listing of single pa Iations of computed sp

state camera orientation and photograph position and Iighting data

“Each’ tabulation

,pr_kents the computatlon results for a specified photograph time. The basic data for
each map camera sequence is preceded and fo]lowed by a star pattern description for a
>ste11ar 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. g;ﬂg;ef“when Pt
calculated camera aiming direction is above the lunar horizon, a message va?hat
effect along with the vehicle state vector and the:compu ed:value“of“tiltfere sub-

stituted for the tabulaiion. -“:‘ D e
| With the exception of its fnitial line, all entries of each tabofotféhfééé

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

right:

Mission-title .o o
i 2, State vector 1dent1fication

age numbek withfn the sequence ,

VJ;Star“Pattern Format

o The star pattern format is a star pattern plot preceded by ident1ficat1or and

:ffeld of view d1rect10n informatlon It is followed by a tabu]ation of thc stel]ar

ra d}aposutwve coord1nates and identification numbers of the plotted stars All

angu ar quaht1t1es are expressed in radian measure.
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OUTPUT Summary: These photo evaluation data are for a sequence of
40 Deg.: S-oblique strip photography starting at-176.1 deg E Long.
and ending-at 15.3 deg W Long. -Throughout all except the final six
frames- of the sequence tilt is maintained at 40.0 + .5 deg. Tilt is
approximately a degree higher for those last few frames. Vehicle
state vector data only are provided for frames 1601-1618 for which
-vehicle. attitude data are not-available for the computations. Star

patterns ¢
data.

ompanion to frames 1555 and 1675 are included in these
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s

Mission: Apollo 17 ‘ : , Target: Vert1ca1fstrfp photography

Rev: 38

nterval:

Coverage |

From:  ;3t., 172.8 Deg E Long., To: 19.0 Deg N‘Létf,
From: 158 Hr 53 Min34.591 Sec, To: 159  Hr 54

", Camera: 3 Inch Mapping  Frames: 1688 Thréﬁgh? 1833

~ Min 31.327Sec. CTE

Date Processed: . 8/24/73 , APE Version Used: 7 .

INPUT DATA

@ Trajectory ‘ape:

HOPE Varsion lsed: B-6.5 {(Relocatable)
COhStSHtg“U§§df*?? B

tunar Potential Model: L-1

JP:_DE }QV(Double Precision)

‘Libration Model: RTCC (Koziell)

* Lunar: Radius.

: Computat?dn éireach £ilm ékpcsure time
: » —

IntégrétiO\ intgrvaltv Varijable (ix10”'" - 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Iimgg?rom>8asezxwut 159 H, 41 M, 31.75961 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 to be an
-analytically determined. value. .

Units: Km, Second, Degree

Components:

X = 1508.0142 X=__ .753
Y = 898,2424 é = _-1.428]
L= 579.6272 - o i = .2127
,G,~TeJem¢tergdgp ta.Tape . .
Data Souréé: i Station Tapes
Bit Rate: 7?Hi§ﬁ
Date Edited: ;3:15_1124/7’3 (During A?E ooération) ,
Edide;33t§f£ ‘ N -700319 File No.: _1 " location: _TRH S

Remarks:  There were no vehicle attitude data.available for the interval
159 H, 15 M@ 04 sec - 159 H, 16 M, 43 sec (FMS 1740-1743).
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APE Card Inputs:
Time of Launch: Yr 1973 Month 12

Range Zero-Clock Zero Time Difference )___ Sec

REFSMAT Used: . -.9271362  -.2076425 3119342
.3673256  -.3389995  .8661127
-.0740963 .9175859 .3905711

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.

Ste]laf camera Interlock Angles Used:

o = -95° 55' 32.079"
6= =0° 7] ""‘30‘.’755"lf"
x= (0° 0 58]94" :

. “
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 unive al to sidereal time conversion
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oUTPUT

General Deséription:
The basic output is a listing of single ﬂage tabulations of computeo spacecraft
state, camera orientation and photograph position eng‘11ght1ng data, Eath‘tabu1atfon
presents the computation results for a specified photogranh time. The basic data for ~aw§

each mnp mera sequence is preceded ud fo.»owed oy a star pattern description for a

steT]ar gr h that is companion to a specffic map camera photograph of the

sequence.

Bas1c Data Format

Generally the format will be as shown in. figures‘l and 2 However. when the
,calcu]ated camera. aiming direction is" above the Tunar horlzon a message to ‘that
errect aiong thh 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

SETfVexplapatotye The initial line contains six entrf'sntbet,are from left. to

right:

ntification

4. Status of data PRE = preliﬁfneﬁy, ? e>fioef

5. Page number Within the sequence

Star Pattern Format

The star pattern format is a star p=ttern p]ot preceded by identification, and
field of view dxrect1on ‘information. It 1is followed by a tabulation of the stellar
camera d)ap051t1ve coord1nates and 1dent1f1cat1on numbers of the plotted stars. All

angular quantvties are expressed in radian measure.




———

e

QUTPUT Summafy: These photo evaluation data are for a sequénce of

vertical strip photogra

at 11.1 deg W Lo
than 1 degree.
1740-1743 for wh
computations.

ng. Throughout the sequence ti
Vehicle state vector data only

phy starting at 172.8 deg E Leng. and ending

1t is maintained less
are provided for frames

ich vehicle attitude data are unavailable for the .-
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© Mission: Apollo 17 - | Target: Vertical strip photosraphy
Rev: 49 |, Camera: 3 Inch Mapping - Frames. 1979 Thréugh 2133

Covorage Interval:
From: 22.2 Dgg S,Lat 165 3 Deq E Long » To 19 4 Deg N Lat. 32,5 pgg Long
From: 180 Hr 39 Min 47.074 Sec, To: _]8] Hr __ 44 Min 44,470Sec. CTE

ed: ___§g_2_au/73 , APE Version Used: 7 .
INPUT DATA

9 Traiectory fape:’ . -
seds’ 'B-6.4 ’Relocatab]e)

. unar Potential Model: L-1

Epheﬁeris: JP. DE 19 (Double Precision)

‘Libration Mode]: RTCC (Koziell)'

,‘unar Rad1u

2171653 Min

~Ephemer1: Un1versa1 T1me Dxfferen
1973 Month 12 Day 7, e 5 mn_3_3_; Sec 0

aj; Computat1on at @ h fi}w cnpﬂs ire time

Integratacn Ig;erval: Var1ab1e (’xlo ]4 - 64 %in)
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Initial State Vector Used:

Coordinate System: selenographic (Instantaneous Inertial)

Time From Base: 181 H, 25 M, 11.1075 sec.

Type: One Revolution SoTution

Description: This vector was determined from a solution based on a fit of data
from Rev 49. For' the solution the energy of the orbit was constrained to be an

analytically determined value.

Units: Km, Second, Degree

Components:
X = 1488.5866 g = p—
Y= 886.6705 Y = _]!4287¢A
7 = 649.3576 - i - 2875

] Teiemetered Data Tape

Data Source . Station Tapes

Bit Rate: High

Date Edited: 8/24/73 (During APE operation) |
Edited Data Tape No. T00114 File No.: _ 1 Location: R

‘,;;gggmanks:;~There.were,noLgaps in the vehicle"éﬁiﬁpﬁdéfdétéluséd‘for thjgfééqpéﬁé
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APE Card Inputs:
Time of Launch: Yr 1973 Month 12 Day _7 Hr _5  Min _33 Sec 0

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used:  -.6493783  -.7570575  .0719149-
.4029205 -.2623184 .8768375{

-.6449519 .5083752 4753779

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

Stellar camera Interlock Angles Used:

o = -95% 55' 32.079"
o= -0° 1' 30.755"
<= 0° 0' 58.194"

ies 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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OUTPUT

General Description:

The basic output is a listing of s1ngle page tabulations of computed spacecraft
state, camera orientation and photograph position and 1ighting data. Each tabu1at10n
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 descr1ption 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

ca]cu]ated camera a1m1ng directlon is above the lunar hor1zon a message to that

£

- effect a]ong w1th the vehicle state vector and the computed va?ue of t%%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

Mission titie
State vector identification

. 'Date of data origin’

iminary, F = final

cetusio{‘gataingg

Page number within the sequence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and
fxeld of v1ew ‘direction 1nformat1on 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 sequence of
vertical strip photography starting at 165.3 deg £ Long. and ending
at 32.6 deg W Long. Throughout the sequence tilt is maintained less
than 1 deg. Vehicle state vector data only are provided for frame
2100 for which vehicle attitude data were ignored as consequence of
a computer. erratic. The star pattern companion to frame 2125 is
included in these data. = B
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¢ Trajectory 'ape:

: L. Roll to verti ‘
Mission: Apono 17 , Target: Verticﬂ str1p p_yotography

Rev: _ gp ) Camerar 3 Inch Mapping __Frames: _215] Through 2298

Coverage Intervaf e
From: 22.1 Deg Slat., Qﬁgjijkya_ﬂ__ Long.
From: _ 206 Hr o8 Min 44.160 Sec, To: _ 207 Hr 30 Min 36.1025ec. CTE

152.0 Deg E Long., To: 21.2 Deg N Lat.,

Date Processed: 8/26/73__, APE Version Used: 7 .

~Constants Used:

Lunar Potent 1al Modei L1

uphemer1s: ‘P' DE 19 {(Double Precisiéﬁf 

Libration Model: PTLC (Kczxe]i)_
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Initial State Vector Used:

Coordinate System: Selencgraphic (Instantaneous Inertial)

Tmme From Base 207 H, 9 M, 58 94921 sec

'Type' One Revo1ution So1ut10n

bégcr1ptxon‘ This vector was determ1ned from a solution based on a fit of data

from Rev §2. For'the solution the energy of the orbit was constrained to be an
analytically determined value. ‘

"“Un1ts wn Second Degree

Components

P 1513 3.7465 X=___ .6041 == -

L= 4033

é Te?gmetered Data Tape

Data Source: Station Tapes

ngh

: 3;8/26/73 (Dur1nq APE/operat1on)h

v 1‘“’ Location: ‘ TRW
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APE Card Inputs: ‘
Time of Launch: Yr 1973 Month 12 Day _7  Hr _5  Min _33 Sec O

— O e—— —— —

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: -.6493783 -.7570575 .0719149
.4029205 -.2623184 .8768376

-.6449519  .5983752 4753779

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

Stellar camera Interlock Angles Used:

g = -95° 55' 32.079"
= -0° 1' 30.755"
k= 0% 0 581947

Uncertainties Assumed:

+ 1 degree in camera positioning angle

+0.2 mrad in each gimbal angle

+20 ms 1n onboard clock bias definition

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




OuUTPUT

General Description:
The basic output is.a. Iisting of single page tabulations of computed spacecraft
Eechktabulation

state camera orientation and photograph position and Tighting data

presents the computatlon results for a specffied photograph time. The basic data for

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

' stellar photograph thatv.s\ ompanion to a. specific map camera photograph of the

sequence,

Basic Data Format:

Geherally‘the"format'Q311 be as Sﬁéﬁﬁh{n figures 1 and 2. Howe»er. when the

hﬁ; s tutedtfor the

With the exceptiop of its initial lin e, all entries of each tabq!ation'are
self explanatory. The initial line contains six entries that are from left to

right:

. . . by

§§er Pattern Fo
The star patter fo “aw is a star pattern plot preceded by 1dentif1cation. and

field of view d1rect1on 1nformat1on It 15 fo]lowed by a tabulation of the stellar

camera dxapos1t1ve coordinates and 1dent1f1cat10n numbers of the p]otted stars A1l

angular quant1ties are expres ed in radlan measure.




OUTPUT Summary: These photo evaluation data are for a sequence of
strip photography that starts at 152.0 E Long. and ends at 35.8 W
Long. The initial 56 frames were taken during a "Roll to Vertical"
spacecraft maneuver. During the maneuver tilt is increased from its
initial value of 3.7 deg to a maximum of 52.4 deg at frame 2192 (95
deg E Long.). From that point to 76.22 deg E Long. (frame 2212), -
tilt is steadily reduced to less than 1 deg. The remainder of the
sequence is vertical strip photography with tilt maintained less than
1 deg. Star patterns companion to frames 2160 and 2290 are included
in these data. o
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N&S 40° Gblique

Mission: Apollo 17 | y Target: strip photography
Rev: _65 , Camera: 3 Inch Mapping  Frames: am mew 2460

Coverage Interval:
From: 7.1 Deg Stat., 102.5 Deq E Long., To: 19. T Deg Lat., 44,3 Deq W__ Long,
From: 212 H?‘ | 42 t41n 3 53 Sec, “TO§'M 2]3 Hr 20 Mir 20 83oSec CTE

Date Processed: 8/24/73 , APE Version Used: 7 .

INPUT DATA

® Traiectory lape:

HOPE varsion Used: B-6.4 (’Rewcat‘abl;e).

Constants Used:

tunar Potential Model: L1

cphemeris: JP. DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radjus: 1728.04 kn

72178319’M1n
_‘ Hr ;_ii Min gjf Sec 0

Ephemeris- Unuverbal T1me D1fference i

Base Time: Yr 1973 Month 12 ‘

LompUtat1on interval'

Integratxon Iutor»a].

3-78



Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 213 H, 6 M, 41.13411 sec.

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 65. For'the solution tha energy of the orbit was constrained to be an

analytically determined value.

Units: Km, Second, Degree

Components:
X = 1520.1005 i = .6897
Y = 905.4417 § = _-1.4117
Z = 543,3302 i = 4284

® Telemetered Data Tape

Data Source:  Station Tapes

Bit Rate: High and Low

Date Edited: _8/24/73 (During APE operation)

Edited Data Taps No. T01247 File No.: - Location: IRW

Remarks : ‘H1gh bit rate in 212 H, 42 M - 212 H, 45 M and 212 H, 49 M - 213 H,
30 M. Low bit rate in 212 H, 45 M - 212 H, 43 M. There were no
attitude data for the interval 212 H 45 M - 212 H, 47 M, 10 sec
(FMS 2362- 2365).
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APE Card Inputs:

Time of Launch: Yr 1973 Month 12 Day 7 Hr 5 Min 33 Sec 0

Range Zero-Clock Zero Time Difference = 0.0 Sec
REFSMMAT Used: - -.6493783 -.7570575 .0719149
: | .4029205 -.2623184 .8768376

-.6449519 .5983752 .4753779

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:

o = -95° 55' 32.079"
¢= -0° 1' 30.755"
<= 0° 0'58.194"

' <
Uncertainties Assumed:

1 dégree 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

t5 ms in universal to sidereal time conversion
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OUTPUT

General Description:
The basic output is a Tisting of single page tabulations of computed spacecraft

state, camera orientation and photograph position and 11ght1ng data. FEach tabulation

presents the computat1on results for a speciffed 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 éhown in figures 1 and 2. Ho;ever, when the
calculated camera/aiming direction is'above the lunar horizon, a message to that _
effect a]ong wwth the vehicle state vector and the computed value of tilt are sub-
stituted for the tabulation.

With the exception of jts initialwlihe, all entries of each tabulation 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 orlgln
4

Status of data PRE = pfé?%%%nary; Fﬁi:fEEaf%

5. Page number within the seduence

Star Pattern Format:

The star pattern format is a star pattern plot preceded by identification, and
field of view direction 1nformatlon It is followed by a tabulation of the stellar
camera diapositive coord1nates 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

strip photography which begins as 40 deg N oblique and ends as 40

deg S oblique.
at 44.8 deg W Lo

The photography starts as 102.5 deg E Long. and ends
ng.  The sequence is N oblique from its start to

.(frame 2371). Over the next.7 frames, the photo-

i
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Mission:  Apollo 17 . Target: Vertical strip photography
Rev: __66 ., Camera: 3 Inch Mapping Frames: 2501  Through: 2738
Coverage Interval: J e

From: 22.2 Deg Stat., 147.8 Ceg E long., T0:21.8 Deg N Lat.. 35.4 Qgg Long
From: 214 Hr __ 25 Min47,917 Sec, To: 2}5 Hr _ 2g Min 9 042 Sec. cTE

el -

Date Processed: 8/25/73 APE Version Used: 7 .

INPUT DATA

® Trajectory 'ape:

HOPE Varsion Used: B-6.4 {Relocatable)

constants lsed:

Lunar Potential Model: L-]

cphemeris: JIPL DE 19 (Double Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 1726, O‘ Km

thnemerls Unuversa? T1me D1fference " 72]79986 Min

Base Time: Yr 1973 Month ]2 Day _7 Hr ;5; Min .33. Sec‘ _Ji:‘ :

Computatfoh Interval: Computatwon at each fi]m exposure time

‘wffntééfﬁfidh Iutarval: Variable (ix10714 64'Win)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 115 H, 5 M, 35.15633 sec.

Type: One Revolution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 66. For-the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Km, Second, Degree

Components:

X = 1522.2772 X = 6884
Y= 906.7380 Y= _1.4008
2= 535185 . Z= L4365

@ Telemetered Data Tape -

Data Source:  Station Tapes

Bit Rate: High

Date Edited: _g/o5/73 (Durihghﬁﬁg operation)

Edited Data Tape Mo. T01639 File No.: . | _ Location: TRW

ttitude d;tadd;ed‘for thi

e vehicle a

Remarks:  There wer
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APE Card Inputs:

Time of Launch: Yr 1973 Month 12 Day 7  Hr

=2

Sec

Range Zero-Clock Zero Time Difference 0.0
REFSMMAT Used: . -.6493783  -.7570575
.4029205 -.2623184

-.6449519 5983752

.0719149
.8768376
4753779

Min _33 Sec 0

Camera Positiohing 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:
g = -95° 55' 32 079"

b= -0° 1' 30.755"
*n 0 0 seaes

Uncertainties Assumed:
+ 1 degree in Camefé;pd§§t10n1ng 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

3-87




OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed Spacecraft
state, camera orientat1on and photograph position and lightfng data. Each tabu1at1on
presents the conputat1on results for a specified photograph time. The basic data for
each map camera sequence is‘precededvand 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 directton is abovewthe 7Lk hor1zon 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 tabulat1on are
self exp]anatoty The initial 11ne 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 15 a star pattern plot preceded by identification, and
field of view d1rect1on info t1on It is followed by a tabu?atnon of the stellar
Camera diapositive coordinates,and identification numbers of the plotted stars. A1l

angular quantities are expressed in radian measure.

L)
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OUTPUT Summary: These photo evaluation data are for a sequence of
vertical strip photography starting at 147.8 deg E Long. and ending

at 35.4 deg W Long. Throughout the sequence tilt is maintained less
than 1 deg. State vector data only are provided for frame 2621 for
which vehicle attitude data were ignored as the result of a computer
erratic. Star patterns companion to frames 2600 and 2725 are inc]uded
in these data. '
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Mission: Apollo 17 » Taryet: Vertical strip photography

Rev: 74, Came-a: 3 Inch Mapping Frames: _ p7a0  Through: 2947
- - .-——-_.-_'--—-_. T . “ o - kind

Coverage Interval:

From: 22.2 Deq Siat.,140.2 Deg E long., To: 19.8 Deq N Lat., 55.6 Deq W Long.
From: _230 HMr __ 19 Min 34.445 Sec, To: 231 Hr 23 Min 51,.4255ec. ¢TE

Date Processed: ~..8/25/73 + APE Versian Used:

INPUT DATA
é Trajecpovy rape:

HOPE Varsion lzed: B-5.4 {Relocatable)

“.una Pdten{ia) Model: " L-1

* Cphemeris: JPL DE 19" (D¢ ble Precision)

Libration Model: RTCC (Koziell)

Lunar Radius: 1726.02 km

Ephemeris-Universal Time.Di

rence: - .72183319 Min.
Base Time: Yr1973 Momth 12 Day 7 Wr 5 Min33 Sec g
Cqmb&tétidn Interval: Eéﬁbutation at each film exposure time

f-tqryal; Va{iaﬁ7¢n£ix10;14 - 64 Min)

Inte rati
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: __ 230 H, 56 M, 45.0819] sec.

Type: One Revclution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 74. For' the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Km, Second, Degree

Components:
X =  1539.6135 Coxes 6839
Y - 917.0646 Y= -1.3913
7 - 463.1958 . 7 - 4984

@ Telemetered Data Tape

Data Source:  Station Tapes

Bit Rate: High

Date Edited: _ 8/25/73 (During APE operation)

Edited Data Tape No. 701532 File No.: _ ] Location: TRW

Remarks: There weré‘ho“gabs fhuthé véh3c1e attitude data uééd”f6F tEi$'sé§uénce.



8 APE Card Inputs: .
Time of Launch: Yr 1973 Month 12 Day _7 Hr 5  Min 33 Sec

— ——— o —

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: - -,6493783 -.7570575  .0719149
o .4029205 -.2623184  .8768376
-.6449519 .5983752 .4753779

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

Stellar camera Interlock Angles Used:
Q = -95° 55' 32,079"
¢ = -0° 1' 30.755"

Lok ® ‘O° 0 58.194“

fﬁ*Unce"ta*P+1°s Assumed

. 1 degree 1n camera posxtxoning angle
- *0m24MFad in each gwmbaT angle
+20 ms in onboard clock bias definition
5 ms in onboard clock drift rate

5 ms in universal to sidereal time conversion




ouTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph position and 1ight1ng 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 patternvdescriptioﬁ 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. Hdwever, when the
calculated camera aiming direction is above the lunar horizon, a message to that

effect along' w1tn 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 tabulation are

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

right:
1. HMission title
2, State vector identification
3. Date of data origin
4Statusof 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

angu}ar quant)ties 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 140.2 deg E Long. and ending

at 55.6 deg W Long. Throughout the sequence tilt is maintained less

than 1 deg. Vehicle state vector data only are provided for frame

2839 for which vehicle attitude data were ignored as the result of

@ computer erratic. Star patterns companion to frames 2800 and 2940
are included in these data.
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4.0 APOLLO 17 24-INCH PANORAMIC CAMERA DATA

Mission: Apollo 177 » Target: Panoramic strip photography -
Rev: _ 1/2 , Camera: 24-Inch Panoramic  Frames: 1588 _ Through: 1880

Coverage Interval:

From: 19.3 Deg SLat., 154.2 Deg W Long., To: 11.9 Deg N Lat.,95.7 Deg E Long.
From __ 88 Hr 10 Min 48.331Sec, To: _88 Hr _ 47 Min 45.531Sec. cTg

Date Processed: 9/11/73 » APE Version Used: 7 v

& 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) ~

tunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: .721533195 Min,

Base Time: Yr1973 Month 12 Day _7  Hr _5 Min 33  Sec 0

mm——

Computation Interval: Cpmputation at each film exposure time

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




Initial State Vector Used:

Coordinate System: Selencgraphic (Instantaneous Inertial)

Time From Basé' 89 H, 9 M, 44. 06 sec.

Type: One Revo]utwon Solution

Description: This*§éc£6rAwas‘deterﬁ{hed'?;5h75,36lutioh based on a fit of data .
from Rev 2. For'the solution the energy of the orbit was constrained io be an
analytically determined value.

Units: Km, Second, Degree

Components:
X=__ 1618, 8228
Y= 964. 2463

§75.1559 .

N
i

¢ Telemetered Data Tape

Data Source:  Station Tapes

Bit Rate: High -~ =

Date Edited:  9/11/73 (Dur1ng APE Operatlon)

Edited Data Tape No. T00412 F}le No 3pr 1 Location:  TRW

Remarks ,th

42

le attitude data used for this sequence.



8 APE Card Inputs:
Time of Launch: Yr 1573 Month 12 Day 7 Hr 5 Min 33  Sec 0

—

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSHMAT Used: 9271362 -.2076425 3119342
.3673256 -.3389995 8661127

-.0740963 .9175859  .3905711

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

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

‘Uncertainties Assumed:

:v11degree ih 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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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. Eacn 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 specifftkmap camera photogréph of the

sequence

ST UET LT,

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 tahulation.

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

self exp]anatory. 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
field of viéw 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 sequence of
panoramic stereo strip photography starting at 154.2 deg W Long. and
ending at 95.7 deg E Long. Throughout the sequence tilt i5 maintained
within half a degree of its nominal value of 12.5 deg. State vector
data only are provided for frame 1724 for which vehicle attitude data
were ignored as the result of a computer erratic. There is an 8 M,

24 Sec data gap between frames 1790 and 1791.

4-5




BRIV

tS/uy)

09€ehsta

19101~

(204661 1Zhez2-

L8O hGTL " Bhev2Z-

Zbhots ] hbFrol-

30n119N07  30nftgva
INTNALOD

10-~999¢c510]aa
O0+e9R86S84 =
l0=-5hzcsns8

00+2¢20S224°
Z0~12€¢0ntn*
C0eS5LLBh2 02

COsstlhsptiCZe
10-S6L1hZ8R0-
0C+€66190894¢a

YHIUYD 01 IVINOZINOM ¥d07
HOM4 X1xlVvW NOT YHHOISNYN]

h9g@cC oGt €lslzecge hCPhgplo.
(HY) 30N INOSYR ? A
Wi, 000000D"* IOMYY  INYIS HISvA WX
930 9602000" AININYIN vy (g 930
D30 112061lg°ha~ AMIOY I, 910
930 000Z00D" 131 1=4 wuntg 934
530 908SChL*C 1~ L1 4ay 530
930 oobZooo* 11 )=Y Yunyg N30
930 262941124~ 171 -y %130
930 S90R9IG4*h(! IIONY NOTLYIAIO Hiwow 530
930 Z0%8000° 3TIONY ONIRS YO g 5130
930 1hZRICe*R92 S CAMThY amfwg 910
JAS 4099246°S1 "Ny 2w 830 @ . 3738
930 9h99/8.°- IM10d 2¥I0SANS. 40 300 1 ive 510
D30 40291284492 INd ONME IVAIININd Y Wipwlzy Mne 914
930 000Z000* S3IBNYL LI Yun e 930
930 (O0OWhohmcl ERLL 2N T N Y ILET)
245°159% ALISOMIATIVINOZ I N1 23S/ 4y
930 04C00hG*SL2 HOL133A A410079A% 4p Hinplzy WY/ W
Wx lL1lsL¢pee9zt 3CNLILAY 1 4YEIIIV 4 W
I35 Z1Z28BOEY*1Z *Mly 41 %630 of- ‘3138
930 76L97Z¢%41- 123683 In] S§1xY ¥YaIpvd 4o [1va 910
J3S 1€0SS01*Zn “Nlb £2 1630 61. dag
930 620%48€C° 41~ INIOd H1OYN 40 30011 v N30
Olfgpels hlga€enet e0gCIg BCeLRZ21aglo.
AORSTLh® - LEa0hmGe] - L2LSKHGE ¢ L2111 (400 ot
10qz 1S7W¥) 1paa (S/7wx) [ony thyl 7
lgce8n o] o ¢
{258 Ch tz ot
GHOJAC Jynt lu wnpy ivo
g8el 4 . 3cyy AF27h Nvd 2,1

hZlopsta 2€re21-
156661 £26°52-
Z8hepGla hE9rGZ-
R2Z°¢Sta TR
0P LI9NOY 3angtivA

HdYHD0 1 0Hy

00450lagtgoa ‘00487990E1
CO4hS85£59g%- OCagabZlgnce
COsth€rlcBpr- GGa2€210228 0~

CO,025hs1¢Cye
0C,4290h19¢e.
1C~COCg9g4¢r

YY3HYI 01 JI1nINIIeNIIIG
HONY X1yivw MOTLYHNOAGNY )

RITRPRL /. Slyy Yu3pyy g

¥ " 8$3IN1sS0d NplpdIyln JIHdYynonInlg
Ceoocco® (HICYI) 930a1 1Y 14¥Y4)3)vdg
ccozoeoe ¥Y93Ho vwylg
2629172« YH3HQ
noozeoegs Ydd¥y ywonlg
S1S66L8h 1= YddYx
coozoece Ihd vuolg
168 LChbeE IHd
h90S92S5 201 AIONY asyHy
S1Z1hhboh 319NY NolgsIHg
hOSTAC o= YHyY

CLZhI/*82 *Hlw OF 630 (11

2906205 L1 INICd NYICSRNS 40300 1oN09

PSOZZLB T INg OuND MIjg g NOTLYA3II mng
Z209a000 - Hinuwlzy 31 Yuolg
LogetResc2 : Hifwtzy 11
LRZZS90° -~ 1Y 30n1119Y Ny3y
cocgocoe: HO1DY 4 31vdg

CL0LLbC hot |
ZhSSSS L0 HIN Il 836G hol.
126661 Kgl~ 133SUIINT glyY Yy3,vY)
CeonZfaezy “Niw 8 19739 foi.

21E€2ShlogCgl= IM104 wr0vy

SNTUYH 14¥y37dvdg
40 O9NON

40 3dp319800

EFShIThohyim

dIHdYNonrN3ITIIg
lepz/2Ceozp-

Oengyl

U101 44848961
BC4CCZI4r0

TR Py MOL33A 21vils
EEE P ) :
21 216110
H1Nou WV IA
AN {1 9704V

4-6




e

0049558044+
u¢oirmm00Nm_.
00+60982212°-

B9BCL (51

£lgeg|

thTe94 "t

8LZehg Céheg
€525 On0*h
91C*Ls, 0Zn°gl
300119801 30N1TLvA

10-299¢hc0y e
;ocoueosm:oo.s
ooo~aom~:n~.

00, ~¢mmoow -
ooocmurmnow
oo‘nnnmmn:o.n

Y¥INYd op Jqﬁzo-xo: aYd01
HON4 XInlww MOl LIYWHO4SNY Y|

L5/8R9 (2~ o

; »zuzmhao* HAYHD 0 OHy

338
aAow
LETH

930
930

7N,

X fu
W
213s
934
33

. 9134

0BT b6R2SEs=
twx) 3an) [ nSvy 2 A
WX 0000000* 39NVYy LMYIS y3gvq
930 (h02000* - oz.azux YHO g
D30 ChhAgtgrhem L ONTeYYy
%30 0o02Zpao® AT ler vuogpg
930 zfhboGze 21 ’ 11 1=y
N30 -0002000° -Y Yuoig
9307850907 1 f=y
%3G S6S0KEZ°591 uJaz< zo~»<~?»> HiMoy
oua.~omooooJ uJat« ONITNR YyuHg
930 RE10721mes 3947 onpvg
38 9CCORE2¢CT ‘NIW 4 ‘%30 ¢
D30 S800/9¢%- INIOY x«¢omnam 10 37~ 1t vy
D30 996hr9p s LNA ONMS Tvgroningily 1AW Y wmne
%30 10C200Q°* ERLYE BTN VRO
D30 Kw1knZaBZ 21 ER UL NS
33S/WN €£20S¢29° ALIS0T3A v vazisay 238
930 SBCL40Z4*582 HOLI3A 211907134 4p VinWlzy W
HX 90€1xCa'cq1 30ni11Y IRALDED] FTY
I3S 626168045 ‘Nl gg ‘930 11 .
930 s9¢9z2c4 11 1233843511 gy YH3WYI 40 | v,
33¢ 0958212 *HNIW ptl s913g 21
930 208500¢21 14104 yiown 40 30031 1v
AleCCsh Q0zQ1 1y E0n21950 249C9G0 a0y
Teeoraee 0€gsazys 5469921 2rolorrestra
{S/u%)y ypaz (S7ud) joa4 (s74%) joax (wa) 2
1£6egy, tw 91 [y
LZtLesh 0z z> o1
ANO33S I NNTw  nAgwy ivo
891 ¥ = Jnyy L/ Ny y

2/1

ERERUFY 00c-41
2170¢g LZC*h
Q1248 ShGeg
SS59°gs 10h*s1
INNL 19409 3anitivy

10.5hzeR% 1]
. 004529760 g0
OO.NﬂQ\@-bQ..

004ES44RZ -
,OOomﬂNDNONﬂ.
T0Ne15/5848G.

CI.ap0csngg..
004142526097,
OO§0Nm\mQﬂo.l

YHINYI ) d1xin3d083713g
HON3 Ylygivw z:_hqzrounzqm_

840CRC7 1=

MOLIY 3 37vdg

STy ¥yuiuvy 4,

Y E3n1gnd NO11JY3xln dIHdYNo0nT73g
*.1n0000C: tH3ISYY 3ani11qy I EALPEDL FTS
0N0ZCRO . Y9 3ug YWHO G,
0. 86€99/90- ARETE T

0002070 vdd¥y vunlg

LbLEB2LO Mol - . Ydd¥y

0002000 IHa vuwolgy
BOCKPSZeZ - IHg-
65215¢80+q¢ IVONY JgvHy

PRICI4TeCy A398Y Nplggiwl
9hP9RNCe - L ovHgy

€LSC0ZBCy, SNIW 11 197g L1t

{sos8b1e0yy 14104 u¥1068n5 4p 30119801

EIN L DA RPN “And aung MiNg Lv NOTLYA3I3 yng o
14640000 HifWIzY 11y wuolg -
94058420401 HI0Wizy 11y

hhbolaQe Ipvy IMNLTLIY NvIn

Ds90gnQs

692 1h2b2 1481 SN1avy L14Y%330v4g
49€45229¢ *ntu ¢} 193q Sa
SNhRZELeg, 123SuIINT gl YyI,v) 10 9n07
SLhTECheCeg spnlu AC 930 4,

ESCRPIGS 4y INTO4 H10QWYy uo ua:»ﬂa;oq

0Ng(oef ez, y1
ltgZrsqe trS .

HLA41€Ce0g1

Zudozigezzdya Dengyl
[RY R Y tuN) vy MOL33IA 3pvis:
D)
21 ZeATIWO
HINOW MY A
ATy 11 AV n4v

J~:1<zoo:w4umm

4-7



Mission: Apollo 177 » Target: Panoramic strip photography -
Rev: _13/14, Camera: 24-Inch Panoramic Frames: 1881  Through: 2120

Coverage Interval:
From:15.2 Deg S Lat., 168. 4 Deg E_Long., To: 6.8 Deg N Lat 101.1 Deg E Long.
From: 111 Hr 23 M1n30 530 Sec, To: 111 Hr 53 Min 22.987Sec. CTE

Date Processed: '3/11/73 » APE Version Used: 7

INPUT DATA
- & Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used'

Lunar Potent1a1 Model _L-]

Ephemeris: JPL DE 19 (Double Precisfon)
Libration Model: RTCC (Koz1e11)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: .72158319 Min.

—

Base Time: VYr 1073 Month 12 Dayﬂ 7 Hr 5 Min 33 Sec _0 .

Computation Interval Computat1on at each fi]m exposure time

Integration Interval: Variable (]x10'14 - 64 Min)




P

- Remarks: There were no vehicle attitude data ava11able for the interval

Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 112 H, 16 M, 4.86469 sec.

Type: One Revolution Solution

Description: This vector was determined from a. so]ution based on a fit of data
from Rev 14. For'the solution the energy of the orbit was constrained to be an

analytrca]]v determ1ned va]ue

Units: Km, Second, Degree

Components:
X=___ 1494.5024 X =
Y-__ . gooaos Y-
= 634.0080 . 7 =

Telemetered Data Tape

Data Source:  Station Tapes

Bit Rate: . __High

Date Edited: _ 9/11/73 (During APE operation)

Edited Data Tape No. T00178 File No.: 1 Location: TRW

| f11 H, 23 M, 30.5 sec - 111 H, 29 M, 84 sec (FMS 188] -1934) and
the interval 111 H, 49 M, 59 sec - 111 H, 52 M, 4 sec (FMs
2094-2111). '
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¢ APE Card Inputs:

Time of Launch: Yr 1973 Month 12 Day 7 ~Hr 5  Min 33 Sec 0

— B v st e

Range Zero-Clock Zero Time Difference 0.0 __ Sec
REFSMMAT Used: -.9271362  -.2076425  .3119342
. 3673256 - ~.3389995 .8661127

-.0740963 .9175859 .3905711

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

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

Uncertainties Assumed:

+ ] dég}eé‘jn cémera~positionin§ ahgTe‘

10.2 mrad in each gimbal angle :

+20 ms iﬁ onboard clock bias definition

35 ms in onboard clock drift rate

+5 ms in universal to sidereal time conversion




ouTPUT

General Description:
The basic output is a listing of single page tabulations of computed spacecraft
state, camera orfentation and photograph position and 1ight1ng data Each tabulatfon

presents the computat10n results for a specified photograph time. The basic data for

each map camera sequence is preceded and followed by 2 star pattern description for a

ste]lar photograph that is companion to 2 specific map camera photograph of the |

sequence.

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

effect along with the vehicle state vector and he omputed va]ue of ti]tjarefsub-

stituted for the tabu]at1on L » e b ;.

With the exception of 1ts 1n1t1a1 1ine, a11 entries of each tabu]ation are
self explanatory. - The initial 1ine contains six entries that are from Teft to
right:

Mission title
State vector identification

1

2

3. Date of data origin

4. Status of data PRE = pre!1m..ary. F = final

5 £ SR N A 1N

5. Page number within the sequence

o

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 tabu?ation of the stellar
camera diapositive coordinates and ident1ficatfon numbers of the p]otted stars. ' A11‘

angular quantities are expressed in radian measure




OUTPUT Summary: These data are for a sequence of panoramic stereo
strip photography starting at 168.4 deg E Long. and ending at 101.1
deg E Long. Throughout the sequence a tilt of 12.5 + 0.5 deg is

maintained. Vehicle state vector data only are provided for frames

1881-1934 and frames 2094-2111 for which vehicle attitude data are
unavailable“for theicalculations. The footprint for frame 2048 was
omitted due to a printer failure,
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Missfon: Apollo 177 » Target: Panoramic strip photography -

Rev: 15, Camera: 24-Inch Panoramic Frames: 2121  Thréugh: 2362

Coverage Interval:

From: 7.5 Deg N Lat., 97.6 Deg E_ Long., To: 19.4 Deg Nlat., 13.3 Deq F Long.
From: 113 _Hr _ 5] Min 33.304Sec, To: _ 114 Hr 20" Min18.075 sec. cT

Date Processed: 9/11/73 _, APE Version Used: 7 A

INPUT DATA

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

Constants Used:

Lunar Potehtial Model: L-i

Ephemeris: JPL DE 19 (Double Precision)

Libration Model: RTCC' (Koziell

;pngyg&aﬁju;:\ }73§.09 wn'”

Ephemeris-Universal Time Difference: .72158319 Min,
Base Time: Yr 1973 Month 12 Day 7 Hr jL;ZkJMfHﬁQQn_ Sec 0

Computation Interval: Computation at each film exposure time

Integration Interval: mVariébI¢ (1x10719 - 64 M!n) R R




" Remarks

Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 114 H, 14 M, 42.19471 sec.

Type: One Revb]ution Solution

Description: This vector was determined from a solution based on a fit of data
from Rev 15. For:the solution the energy ‘of the orbit was constrained to be an
analytically determined value.

Units: Km, Second, Degree

Compohents:

X =  1494.3165 X =
Y = 'Y.'*=
Z= . 633.5526 Z-

Data Source:  Station TéPES

Bit Rate: High

/ 1/73’(Dﬁrihq APE dberaffbh)'

Dé&gwéaéfedﬁ

Eﬁftéd Data Tape No. 700178 File No.: __ 1 Location: TRW

'éké{ﬁaﬁvghi;]e attifddé”détarfor the interval 113 H, 51 M,
3 H, 52 M, 29 sec (FMS 2121-2129).




8 APE Card Inputs:

Time of Launch: Yr 1973 Month Jﬁi. Day _7 Hr 5 Min._33  Sec 0

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: -.9271362 -. 2076425 .3119342
. 3673256 -.3389995 8661127
-.0740963 -9175859 3905711

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

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

Uncertainties Assumed:

,‘”zwlwqegreemin;cameraypositioning angle
*0.2 mrad in each gimbal éngle
220-ms in onboard clock bias definition
5 ms in onboard clock drift rate
t5 ms in universal to sidereal time conversion .. ..




OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph'posftfon and Tighting data. Each tabulation
presents the computation results for a spécified photograph time. The basic data for
each map camera sequence is preceded and fol]owed by a star pattern detcript‘on for a
stellar photograph that is companion to a specific map camera photograph of the

sequence.

Basic Data Format: b
Generally,the format will be as shown in figures 1 and 2. However, when the

caiculated camera aiming direction is above the Tunar horizon, a message to that

effect along wvth he »ehfcle state vector and the computed value of tilt" are ‘sub="

stituted for the tabu]ation

With the exception of its initial Tine, all entries of each tabulation are
self explanatory. The initial 1ine 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 = prel1m1nary, F = final

5. Page nunber within the sequence

Star Pattern Format:

The star pattern format {s a star pattern plot preceded by jdéntification, 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. AN

angular quantities are expressed in radian measure.



OUTPUT Summary: These photo evaluation data are for a sequence of
panoramic stereo strip photography starting at-97.6 deg E Long. and
ending at 13.3 deg E Long. Throughout the sequenice tilt is maintained
at 12.5 + 0.5 deg. Vehicle state vector data only are provided for
frames 2121-2129 for which vehicle attitude data are unavailable for
the computations and for frame 2338 for which vehicle attitude data
were ignored as the result of a computer erratic. All camera axis
direction associated data for frames 2355-2363 are in error as the
consequence of film reader errors. For these frames, the fore and
aft designations were reversed.
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Mceinmr A00ll0 177 : » Target: Panoramic strip photography -

e 8 _+ Cemerar cé-Inch Panoramic Fremes: 2365  Thréugh: 2594

o e o o s . e ———e .

toverage Iatervel:

tro:14.8 Deg S Lat., 153.1 Deg E long., To: 7.4 Deg N_Lat.,85.3 Deg E Long.

{

-
-
-

Frooe 139 it 14 Nin19.593 Sec, To: _139  Hr 38 Min 37.8125cc. ¢

Date Friecnsand: 9/12/73 _, KT Version Used: . 7 .

IKPUT DATA

O drojectory Tape:

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

Lunar Potential Model: L-1

Libration Model: RTCC (Koziell) R
Lunar Radius: 1738.09 ¥m .

Ephemeris-Universal Time Difference: .72163319 Min.
Bose Time: Yr1973 tonth 12 Day _7  Hr _5  Min 33 Sec 0

Computation Interval: Computation at each film exposure time

Integration Interval: Variable (lx10"14 - 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 139 H, 96 M, 16,12701 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. ; R

Units: Km, Second, Degree

Components:

X = . - 1498.5950. .. o T790 e
7 = 613.0724 - Z = 1218 -

® Telemetered Data Tape

Data Source:  Station Tapes

Bit Rate: H{dﬁ“ﬁv'”'““
Date Edited: _ 9/12/73 (During APE operation)

Edited Data Tapa No. TO1307 File No.: - 1  Location: TRW

Remarks:  There were no vehicle attitude data’ for the interval 139 H, 25 M,
50 sec - 139 H, 32 M, 45 sec (FMS 2474-2537).




@ APE Card Inputs:

Time of Launch: Yr 1973  Month 12 Day _7 Hr 5  Min 33 sec 0
Range Zero-Clock Zero Time Difference 0.0 Sec
- REFSMMAT Used: -.9271362 -.2076425 3119342
3673256 -.3389995 . .8661127
-.0740963 .9175859 .3905711

\ﬂfféﬁé?avﬁgggf{oniﬁgiAﬁéféé Used: The ahngw?fbm the’spaCecraft body X-Z plane
to the camera optical axis vihen positioned for vertical or "mono" photography
tamera positioning angle) was 37.75 degrees.

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

"Uncertainti9§45§sum§9i..ag;

f‘lidegréé”jn caméﬁg‘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




S
~

T

RN

- calculated camera aiming direction is above the lunar horizon, a message to thatgg[

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 tabulatior

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 descr1pt1on for a

stellar photograph that is companion to a’spec1f1c map camer ,photograph of‘

sequence.

Basic Data Format:

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

effect a}owg with the vehicle state vector and the computed* aiue of tilt are sub--

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, ‘Status of data PRE = pre11minahy, F = f1na]

§Pagc'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 1s followed by a tabulation of the stellar
camera d1apos1t1ve coordinates and identification numbers of the plotted stars. All

angu]ar quant1ties are expressed in radian measure.
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OUTPUT Summary: These Photo evaluation data are for a sequence of

panoramic stereo Strip photography starting at 153.1 deg E Long. and

ending at 85.3 deg E Long. Throughout the sequence a tilt of 12.5 +
0.7 degrees is maintained with the forward tilt approximately .12 deg
higher than the aft tilt. State vector data only are provided for

frames 2474-2537ﬁfppgwhichwvehicle%attjtudeqdata‘are unavailable for

the computations and for frame 2455 -for which vehicle attitude data

Were ignored. asia result of a computer: erratic, -
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Mission: Apollo 17° , Target: Té§£'éycfe

Rev: 36, Camera: 24-Inch Panoramic Frames: 2595  Thréugh: 2599

Coverage Interval:

From: 8.1 Deg N Lat., 64.2 Deg E Long., To: 8.7 Deg N Lat., 61.8 Deg E Long.

From: _- 155 Hr 33 Min 20.192 Sec, To: 1556 Hr __ 34 Min 5.378 Sec. CTE

Date Processed: 9/11/73 __» APE Version Used: 7 .

INPUT DATA
@& Trajectory Tape:
HOPE Version Used: B8-6.4 (Relocatable)

Constants Used:

Lunar Potential Model: L-1

Ephemeris: JPL DE 19 (Double Precision)

Libration 'Model: “ RTCC (Koziell) e

»Lunab~Rédius: lféé:bé‘Km

Ephemeris-Universal Time Difference: . 72166653 Min.

Ssse Time: Yr 1973 Month 12 Day _ 7 Hr 5 Min33  Sec 0

Computation Interval: Computation at each film exposure time

€éd
1x1071% _ 64 win)

fo~~

Integration Interval: Variable
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- “ranalytically determined value. "+

Initial State Vector Used:

Coordinate System: Selenographic (Instantanesus Inertial)

Time From Base: 155 H, 44 M, 31.954702 sec.

Type: One Revolution Solution

Déscf%bt{bn: This vector QSS determined from a solution based on a fit of data
from Rev. 36. For'the solution the energy of the orbit was constrained to be

Units: Km, Second, Degree

Comnonents:

o

V= 896.9519 Y=
Z= ;-

587.5814

Telemetered Data Tape

Data Source: Station«"Tapes

Bit Rate: kHigh _

Date Edfted: _9/11/73 (During APE operation)
1 Location: TRW

Edited Nata Tape No. T00319 File No.

e attitude data used for this sequence.
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8 APE Card Inputs:

Time of Launch: Yr 1973  Month 12 Day 7 Hr 5  Min _33 Sec 0

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: -.9271362 -.2076425 .31139342
. 3673256 -.3389995 .8661127

-.0740963 .9175859 3905711

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 optical 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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OUTPUT

General Description:

The basic output’is a listing of single page tabulations of cemputed 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 descriptioh yor a
vste]}ar photograph that is companion to a specific map caméra phbtograph 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 lurar horizon, a message to that
effect along with the vehicle state vector and'the cbmputed value of tilt are sub-
stituted for the tabulation.

With the exception of its initial iine, 211 entries of each tabulation are
self explanatory. The initial line contafhs six entries that are frdm left to
right:

1. HMission title

2. State vector identification

3. Date of data origin

4 Stqtus of data PRE = preliminary, F = final

5. Page number within the sequence

Star Pattern Format:

The star pattern format s a star pattern plot preceded by identification, and
field of view direction information. It 1s 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.

4-32



e

OUTPUT Summary: These photo evaluation data are for a short sequence
of 40 deg S oblique panoramic photography starting at 64.2 deg E. Long.
and ending at 61.8 deg E. Long. Throughout the sequence tilt is main-
tained at 40 + 0.5 deg. A1l photos of this sequence are of the lunar
horizon. : ; -
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Mission: Apollo 17” , Target: Panoramic strip photography -

Rev: 49, Camera: 24-Inch Panoramic Frames: 2600 _ Thrdugh: 2768

Covérage Interval:
From: 5.9 Deg N_Lat., 78.4 Deg E Long., To:21.5 Deg N Lat., 24.9 Deg E Long.
From: 181 Hr 8  Min59.654 Sec, To: _ 181 Hr _ 26  Min44.054 Sec. CTF

Date Processed: 9/117;5?‘;*A?ExVersion*Used: 7 .

"~ INPUT DATA

¢ Trajectory Tape:

HOPE Version Used: B-6.4 (Relocatable)

Constants Used:

funar Potential MOdel: L-1

Ephemeris: JPL_DE 19 (DbiTevPrec1siéﬁy

Libration Model: RfCCT(Kéiiéfi)

Lunar Radius: 1738.09 Km

Ephemeris-Universal Time Difference: .72171653 Min.
Base Time: Yr 1973 Month 12 Day _7 He 5 Min 33 Sec _O0

Computation Interval: Cpmputation at each film éXpbsure time

Integration Intervélé vV&fbe]é‘z{X]O'14' 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 181 H, 25 M, 11.1075 sec.

Type: One Revo1ution>Solution

Description: This véctof was determined from a éb?dt1oh based on a fit of data
from Rev 49. For the solution the energy of the orb1t was constra1ned to be an

ana]yt1ca11v determxned value.

Units: Km, Second, Degree

Components:
X = ___1488.5866 X =
Y - 886, 6705 fW F ff”"§ -
7 - 6093576 « 1=

¢ Telemetered Data Tape

Data Source:  Station lapes

Bit Rate: H1gh B

Date Edited: 9/”/73 (Durmq APE oneratwn)

dited Data Tape No. T00114 File No.: __1_ Locat1on o TRM

. Remarks: There were no- gapsjin the' vehic]e attitude data used for this sequence

 4-37



@ APE Card Inputs:
Time of Launch: Yr 1973  Month 12 Day 7 Hr _5 Min,_33  Sec O

Range Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: -.6493783 -.7570575 .0719149
.4029205 -.2623184 .8768376

-.6449519 .5983752 4753779

Camera Positioning Angles Used: The angle from the ‘,sApécécrAft,_deY“ 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 optical axis central position and its fore of
aft positions (excursion angleg was 12.5 degrees.

{ﬁﬁ{esrAssumédi

+ 1 degree in camera positioning angle

10.2 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



Basic Data Format:

OuTPUT

General Description:

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

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

sequence

Clw

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

effectya]ongwwithlthe 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 Tine contains six entries that are from left to

'right:
2. State vector identification
3. Date of data origin
4. Status of data PRE pre]1minary, F = final
5. Page number within the sequence

Star Pattern Format:

The star pattern format {s a star pattern plot preceded by tdentification, 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 sequence of
panoramic stereo strip photography starting-at 78.4 deg E. Long.
and ending at 24.9 deg E. Long. Throughout the sequence tilt is
maintained at 12.5 + 0.5 deg with forward ti1t slightly higher than
aft tilt.
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A

Mission: Apollo 17° , Target: Panoramic strip photography -

Rev: 62 , Camera: 24-Inch Panoramic Frames: 2769  Thréugh: 2900

Coverage Interval: Roll to Vertical Stereo

From: 18,2 Deg S lat., 129.7 Deq E Long., To:4.6 Deq S lLat., 90.6 Deg E Long.
-~ Fyom: 206 Hr 35 Min 3.974 Sec, To: 206 Hr 47  Min46.834 Sec. ¢TE

Coverage Interval: Vertical Mono

From: 17,5 Deg N Lat., 32.0 Deg E_Llong., To:18.9 Deg N Lat., 26.4 Deg E Long

From: 207 Hr 9 Min36.520 Sec, To: 207 Hr 1] H1n36 599 ser. cTE
Date Processed: 9/11/73 , APE Version Used: 7 .
INPUT DATA

8 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-Kmiiivine oo,

Ephemeris-Universal Time Difference: .72178319 Min.

Base Time: Yr 1973 Month 12 Day .7 Hr 5 Min 33 Sec O

Computation Interval: Computation at each film exposure t1me

Integration Interval: Variable (1x10 14 64 Min)
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Initial State Vector Used:

Coordinate System: Selenographic (Instantaneous Inertial)

Time From Base: 207 H., 9 M. 58.94921 sec.

Type: One Revolutjon Solution

Description. This vector was determined from a solution based on a fit of data
from Rev 36. For'the solution the energy of the orbit was constrained to be an
analytically determined value.

Units: Km, Second, Degree

Components:
X = 1513.7465 X = .6941
Y= 901.6569 é = -1.4169
7~ 566.6513 - z - 4033

¢ Telemetered Data Tape

Data Source: _ Station Tapes
Bit Rate: High
Date Edited: 9/11/73 (During APE operation)
T00293
Edited Data Tape No. TQ1247 File No.: __ 1 Location: TRW

Remarks: Therg;ygze§h9 gaps in the vehicle attitude data used for this sequence.
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8 APE Card Inputs:

Time of Launch: Yr 1973 Month 12 Day 7 Hr _5  Min 33  Sec

Range Zero-Clock Zero Time Difference 0.0 Sec

REFSMMAT Used: -.6493783 -.7570575 .0719149
.4029205 -.2623184 .8768376
-.64439519 .5983752 .4753779

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

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

Uncertainties Assumed:

+ 1 degree in camera positicning angle

10.2 mrad in each gimbal angle

+20 ms in onboard clock bias definition

15 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 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 photograph of the

sequence.

Basic Data Format:

Generally,the format will be as shown in figures 1 and 2. Hdéever, when the
calculated cameré 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 tabuiatiﬁn'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. 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. A1l

angular quantities are expressed in radian measure.
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OUTPUT Summary: These photo evaluation data are for two sequences

of panoramic strip photography. The first is a sequence of stereo
photography taken during a roll maneuver to bring the camera axis to

the vertical. This sequence starts at 129.7 deg E Long. (frame 2769)
and ends at 90.6 deg E Long. (frame 2889). Throughout this sequence
tilt is constantly changing, ranging from a low of 7.3 deg (frame 2770)
to a high of 64.7 (frame 2871). Only vehicle state vector data are pro-
vided for frame 2850 for which vehicle attitude data were ignored as

the result of a computer erratic.

The second sequence is panoramic vertical mono photography starting at
32.0 deg E Long. and ending at 26.4 deg E Long. (frames 2890-2900).
During this sequence tilt is maintained less than 0.7 deg.

There is a 21 minute gap between the two sequences.
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Mission: Apollo 177 , Target: Panoramic strip photography

Rev: 74, Camera: Z24-Inch Panoramic Frames: 2901  Through: 3157

Coverage Interval:

From: 1.1 Deg N Lat., 65.3 Deg E Long., To: 21.6 Deg NLat., 45.7 Deg W Long.
From: _ 230 Hr 44  Min26.952 Sec, To: 231 Hr 20 ¥4n32.685Sec. CTF

Date Processed: 9/12/73 , APE Version Used: 7 .

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: .72183319 Min

Base Time: Yr 1973 Month 12 Day 7 Hr 5 Min 33 Sec 0

Computation Interval: Cpmputation 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: 230 H, 56 M, 45,0819] sec.

Type: One Revoiution Solution

— Description: This vector was determined from a solution based on a fit of data
from Rev 74. For- the solution the energy of the orbit was constrained to be an

analytically determined value.

Units: Kn, Second, Degree

Components:
X = 1539,6136 i = .£839
Y = 917.0646 Vs 21,3913
Z= 463,1953 ' i = 4984

8 Telemetered Data Tape

Data Source:  Station Tapes

Bit Rate: High

Date Edited:  9/11/73 (During APE operation)

Edited Data Tape No. T01532 File No.: 1 Location: TRW

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

.




8 APE Card Inputs:

Time of Launch: Yr 1973  Month 12 Day 7  Hr _5  Min _33  Sec

Rance Zero-Clock Zero Time Difference 0.0 Sec
REFSMMAT Used: -.6493783 -.7570575 .0719149
.4029205 -.2623184 .8768376

-.6449519 .5983752 .4753779

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

The angle between the camera o§tica] 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 o

120 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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OUTPUT

General Description:

The basic output is a listing of single page tabulations of computed spacecraft
state, camera orientation and photograph positioﬁ 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. However, when the
calculated camera aiming direction is above the lunar horizon, a message to that
effect along with the vehicle state vectof 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 origin
4. Status of data PRE = preliminary, F = final

5. Pagé 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 sequence of
panoramic stereo strip photography starting at 65.3 deg E. Long. and
ending at 45.7 deg W Long. Throughout the sequence a tilt of 12.5 +
0.7 deg is maintained with forward tilt slightly greater than aft tilt.
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DISTRIBUTION FOR JSC 73-FM-178
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