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1. Master (FwD) Perorsmic Camera No 132:_ - - - o o et

[y R . - . .
*Tre mucter ranoronlic camers was orereticrnel thrauzhout tre
v..ezfon. The fils sipply wes, exraustec during pass 15D snd the last

Creme. (l’) s & rertial frame. - The film from tr&€ master camera is -
vz _uvively Twee &7 comerp- induced degr sdations throughott toth _par' .
of the miseizn. Brief gecerirtions,of minor degradaticns which Db
occurred during t*e rission follow: - - . T R T :

« @l . A light stn:c? area is p'xe"ﬂnt at tre,te:e-.;p ed&' of tre’
rent-to-1 ast {reve in most pesseg Tl"is exéa is simi.ar to. tl‘:a‘l/.dt
‘Fresent in ‘E.“'-' lost cevéral mis sions of this sebies. . .°7
. .. . '&. o - - '.'-‘- -
‘I‘r.e vi:rt"-xrf"-end fra:-:e on I:a&s 3D throng ]’vD -
ccmalr. a cf-r-.a..ared area of fog, extanding edg,e "0 edge near -*
Lie getcer ol tie furuat, Fog, as,pﬂigteﬂ Jit.'.-tne.f:‘m transport,
. ¢ incliding e-ouxp...e'\t skadowgraphs is- px'e_sgnt -of” ey first End-"la 3
© frames of most }asser.’ A faint BAnd of.fog ex
- curerd zum ar eige of the TiIa’ 1s~.obs¢r\'§d
11€D, 1:€D, 120Dy 19.61) 1311:, 1329,, 13!.n ?ﬂm
l'lo'{-D, a"d lan. . _ _'-E PN
' i . St " 3-7’"3.-‘ e
. An 1n err tte'zt...inus dens*ty streas 13 pres ':t t-.d,,eog :
‘% guwera nurker, odge ol the ferrat on rseses 121D, 13211 LT
' .+35D,, ‘*’-fD 1i7p, thD -15" .and Tp...D. )
[

d. Sorme nigt*.lj reflect:ive .::.ageg are. s...ﬂared ‘on- t::e ...aterial
due to re*‘lectmns within the cazers; A good examp rle of this:’ 5 f-, ..-___."
cregring can Le falihd on pass ,TD, fra::e 320 N A L

. M F
e, - Pluf den-ity -“pots occur each 3 3.2 inc‘aes alcig.g t.e cauera't -
nurier édge of-the £ilm on the' Tirst 7 frames of Iass 63D R
- Trece spoty Pﬂgln €.55 inch from tlm- film edge end dissg:ea* tt.
T tie edge on rﬁ-y 17. E . -

- M - .‘_0..‘, -_._ - .
- ) '. . & 7o -t -

- PR N - S - R
- - - .,_ P L3

- Pan den !ty ar*ds 3£e pre-zent at t e start of scan on” ~ T
re3 jorcses. Trese.sre edslly obcerved in: thin density ax-ea; L

v 2ver Water., |, PR _“'."m SR .
\ : - E e -"

atrel System Doy
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.1 : . ) A

% . g. A smal} scratch appears Jt;st\ inside the fomnt. area
- 'under the cam®ta number and just out.side. t‘he format on the _
‘- edge. opposite the camers number:* 'mese*scratches are roughly S
parallel to the fordat edges’ and occur on ‘eath frame of = - .-
}hotograpl\y from the master camera. Numerous finé, short L
- scratches are present ecross the ognat under’ the camers number o
. and adJacent. to the teké-up end bonus area. , These, 2 sreas. . X
3 f smal}_. scratches combined constitut.e approximtely 2. 0
- ‘\ s uare’ inches on each rrame. -

s,q -,

;‘1!

5 - P

Lty
- ;
v T

2,. Slave (AFT) Ranoramic Capera No 133 - \

'I'ne sl}ve pa:}onamic canera ‘was’ operational t.hroughout t.he mission . -

\ The f1lm supp. was exhausted during pass 158D-and the last frame (13). ‘\\‘ o
1s a partielfr \The film from the slave camera is- relatively free -~ ™ *

camera-indidced degr&:tions throughout ‘both parts o!‘ this missi '

“ frpm the en of
.. ‘_j.n the last sev ral is
(rom\the end’ of mst. poss

ons of this séries: The third frame WoEs ',
containg a bar-shaped area .of £og,.:-
e film, 1n the vicinity of ‘the binary

' . e S of: ourth
ses. \This’ area 1s ;mn;_‘}pmt ;

q Ehearing of h -
aster. ma‘t.erial} 18 also present.

Minus density streaks uhich follow
are present intermitiently on
‘\\ 34D, "39D, NOD, . end 61D, The majority of)

' edge of - the formats, - ';‘,.-_;

\ _ ERE \\ . o
. \ }\ Very f1 (hnir-ﬂke) emulsion crac 8, po
: film pistracking,
@ of.the film on
Nt Y . -

cur intérmittently, slong\the camdya
first*{ﬁ-_photographic asses.




" 3. Horizon Csmeras:

N Al hﬁn camera( were operational thr
~ _overall ph aphio quality {s good. The st.arboa : - Of

- photographic passes that _begin in the northernhost. latTtudés vere

- underexposed pr approximately. the; firgt 20 g;_i__ne { Examples of these

underexposuxes are on passes 39D, LOD,” 1i7D; 118]) and 1h9D. Denslty

. varied® according to the solar elevat.ion. R . TR e

‘\ [

The steller camera was operat.ional. throughout the mission. 'lhere

'\_ ar. L1l titled f‘rames of photography. A total of 37 ster images in ‘_‘- .
" the Qield were used during this mission for attitude determination. - .
st 34ellar frames contain streaked and elon.gateﬁ images, which appear

duruell haped. This degradation caused some difﬁculty in attitude-
dthrmina on. Stellar reduction did not agree as well'as usual with -

camgra attitude resultdﬁ* 'Ihe i.mage distortions may be.
Flere

v’-;_ T -~

. NG &< '?‘ '.' .}?—“li;-‘
" 5. Stellar Camer o' DS9 (Mi.ssion 1016-2)-==~.-

vt

T|~e stellar c ] was operat.ipna throughou_ ,ttle;nission.tf ere

are L33 txt.led frames ) photography.' As in the_ first ‘part-of Hission .
1016 a total of 37 star Myages in the star field’ were used’ for~ attitude
determination. A possible\shutter anomaly (blede ‘hesitation) resulted.
in overexposure of all frameX., This added.to the difficulty experienced o

+ in attitude determination in M{ssion 1016-1. The\correlation fiddcial”
is slightly bloomed at each exp ure, Flére. patte 2 nppear to be. J.ess

than ususl, possibly due to the photoR

the effects of the flare. “'-.' .

6 Index.Camrn No D55 (Mission 1016-

;‘hotographic qunli‘ty is good. 'Ihere Aare

‘r. Index Camera No - D59 (Mission 1016-2)

- - - . Kl
L3
" e
. . .



. 8. As'sdciated Equipment:

This equipment records the technical 1nfomatio required for
correlatidn and mensuration of film from the primry

samerss. | . ¥
ry . \ - L. : a CL r-_ _‘_ﬁ » ,
Anomalies which occurred onthis mission include' LU I B

- -
.__. .
-

of each slave camera operation.. At times one- Qf these fndic
is imaged in the binary word.

The. slave panoramic cgmpra o r »“
and’ binery index lamp did not appear on the last \frame "of ; camere -
_Operations except passes 30D, T1D, and 100D. The

nery lemps .. EL
appeared faint throughoyt the mission. This presen machfhe
difficulties. resulting in delays of the'binary wo adout.

&
.
.

. 'I‘he camera-off indicator was 1maged twice on- t;\\e last freme’ - Vo
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Tre auv ot °'11ng to pholo ra}:hs contained b t!'is T S
lui‘cutim ure ‘e.ineu &y Totic O

. ‘l . AR - . o e
' PAS.S: A ra:s is t.ié c}peration 1 portion"oi‘ an ort 1tal rerelill crv‘ S
“ ) v uttix D indicates tha the photograpbx was ecquired during
_'1" o descepdd poxtion, q ...uff‘ix A'fgdicetes, trat the . 34
© piotesrsriy «bg geqe d‘r‘q', ring the~dscending portion; and a |
4 & osuivix M indtés s thatgt photography was acquired during,a
. _,}:a‘gr thut ‘inc

1. cendin& and descendi.ng portions. An '
——m udditlonal suf h“ E Andic

k .
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YAW: R tation of the camera sbout ‘its vertical axis. Pdsit.lve L

-readings indicate counter-clockvise rotation when viewving the
gro‘md nadir from the veh:lcle-mounted camera in flight.

. ‘LOCAL SUN TDME: 'lhis time is 1nc1uded to present to the viewer a’
realistic time of acquisition or t.he ghotography :lllustrat.ed

SOLAR ELEVATION The solar eleva on is( the emgular elevation
. of the sun above a plane ‘ta¥Bnt to the surface, of the earth
" at the cénter of the panoramic format. A negative solar -
elevation indic:abes that. the sun is below the plane.

SOLAR AZIMUTH: ﬂ‘he solar azimuth 15 the angular measurement of the

. rays of the: sun meesured from true north 1n a clockwi.se direction. '

»

LT
: .uv-' q\:,.'!:{.. Pt
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¢, FIGURES. STELLAR'FRAME NOS 1, 2, AND J(MISSION 1016-2 ~ + %

. S . R R / SR . . \ T
LA \ FRT nmcnqo&lun:u’m e BN . LT T e
Y . RS . .

. "Ihis j:hét:bg'raph s_hwg__ﬁtiig.ef‘ré‘g.:i_:;fpru'd;.reré:t:{iosufé' ﬁh:_lqt_i- occt.z;red
- thropghout, Tt also shows. the lack of “or minimized flare ‘patterns’
' otserved on Mission 1016-2.%' Note the plis density spot (as vi’egec_lf;t? NERANS

+. on the original regative) still present on this mission. -




Stellar Frame Numbers .
Correlates with FWD Camera:
Pess;....-.....,
Fremes .-, . . e .
. Date of Photographg ¢ e e

Enlargement Factor .6 e 4"

Exposure Time i e e e W

-2, ?_hd: 3

o

'3, 10, and 17

21 January 65
2X ’
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. L. Fim Footage

u_.,h_ -

'l‘he film i‘ootage/ fﬂloes processed 'fro!n* each of the cameras . B B
e-nployed in Mission 101% are &s follows- o . o . .

g Master (FWD) Camei-a : 7,950 ft/a 879 frames - ?,677 ft/3;CQO f‘rames -'
Slave (AFT) Cemera 7,881 ft[2,865 frames . 8,005 £t/3,022 frames’,
Stellsr Camera . 6371t/ W11 frames . 43 £t/<1%33 frames .
Index Camera S © 9L ft/ hu f‘rames O ?‘_r_,__._ft/;-_ 533 frames S

2. Fﬂm Processing

.o detection densi.{'.ometi ¥ wa st yed: Lo déterh
the optimu:_n leve_:!.s otrdevelopment for the \?arious portions of
Mssion.” ’Ihe“ﬁi.tmber of development level changesig:ri_‘

mission were a_s fo],lows' -t B
R :

[
»
-

-
.

. Master Camera Material
Slave Camera Haterial

K

a -

- Level of‘ Development
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1 c\ 'me averqge denai or this mission is good and S
- compara‘ble to recent missions in this' series. The overcll s
density of the stellar mteri‘ Jon. Hission 1016-2 appears to o

. be slightly heavier than norma i Lt et e ,
o A Ir‘ 7 . . " S - _‘..'.._.«A: N ”
3. Film Processing Curves '.' --'r e S i L

- The follcm:lng procelssing curves \a 'e a product of 'the processing
contractor. S : : et A S
."-\‘
oyl
. .
N




.- STANDARD PROCES

]

. . 1
n~ c. . —

av

PROCESSING: . -~ ©

MSSION:. 10161
EMULSION: 4404
EXPOSURE:
Sansitoineter . 186 - -
Exposure timg -~ 1/25.sec -

Log €4y = i,”

N ., Gamma 0.6G/Speed Fog
Fuil L2122 Ta3. ol
intmegiate 233 1,32 - 011

"Pdmary 208 T 140 0 0.08

~ . -

SING CONTROL CURVES .. -~

-
.
-k -
.
k-3 - .
't; .
" - .
- = " “ .
-
B .

-

—
-




B IR
§ <.

-. . CONTROL CURVE FOR HEAD AND TAIL OF FORWARD MATERIAL : 1 .
A T . . - ‘
'Slot . ‘o“"‘. . [ - : "A. ) - ‘T, .
- EMULSION: 4404 - . . R - .
ExbOSURE. - ' : - - . 14
_Sensimetsr 18 . B ; i
Exposwe time  1/25 soe. . - 12 -
"LotEn =i — - — - =T
PROCESSING: . ) : . e . -
+ Gmmma 06G/speed Fog' . T

2.18 L1 . Ols

-

A-_,h'-




gl ]
. ", ._ e
3 C ot o G -
- | ek g, .
=] iy $ vl
[ .. mn - L
¥ g 2= L4 [
-y o ot
.Ac .F ) G. Lo .
—8% . Efigd [T
! b R LT+ | v o Jb ’
\REMH e R y S
g2t Eig—— P aE
smmseumcs i ] " qﬁ, ?,
3 o A -3 m—
oy v - “ ’
. ] & i r.
1 " *
i
H




R
* . . 4 M..f
' . L] N
. S i BN A
- . K]
R -
- = w -
= S~ = R
y " n
B ! .
.
' . -
0 14
. ) ..*c b
) an I ” . \
e . @ “
.
] . t$ te
N . . [

7

RIAL

ad
T \
u _ a & G n
m 1. .
m! N " 11 o Fe
. F . b 5 .c .
A s r -
¥ o | k E
. L “ » ' ,a. : *
it RPTE R ¢
. w." \D o L _ i - :
- ,._..mo . L
¥y 9 2k (LRI
(=] : . L
. red oloer
3 :
AN + 'm v
| < . W

*
-

Too sec.

2,70

/weed Fo

3.39

CONTROL €

&%
R Mm m.m.._ Gm.z —
S e iw e 2, . e
N . CLE R..ﬁmr.u..ma : ey
S e L L
B wd o T
L Iim} N -




%

VE FOR HEAD AND TAIL OF STELLAR MATERIAL ~ .. - . .° ~+ =

GUR

1 S R B ; ; : A B ¥
o N S | P2 % h _.‘:_" b S e S PN ]
H asion, 062 . © T —1 1
.| emnsoncde - [ PR I RN S RPN | FU R TP
EXPOSURE: . - - SEE NI SR VSN BENE B
. Sensitometes - 18 © . _ - | : = e RSN DETO Toou N
. Exposwe time 1/100sec. |’ | ' AR R

togEyy = 2720

PROCESSING:. *
Ganma- -~ 0.6G/speed  Fog

217 3.83 0.19

- L}




£

-

NDARD PROCESSING CONTROL CUR

ON: 10162

- 0.08

il

.... A7 ...‘m”__?
4 ] ..‘... _ .. ,fﬂ..-?

€ K.a00d 10700

L1




MSYONNOI62 « N\t




BTN

AN

HEAD

FORH

LY

RVE

'

whkic :--uu_cvurj




¢

¥ \ -
A

MATERIA

¥ INDEX

DAND

FOR HEA

CURVE

- CONTROL

Ly

NISSION; 1016-2 -

ewle

Exposixe t

LogE

PROCES.

ec,

1/100 s
i

-

1
5

G/speed
0 -

NG:
4
¥

T

P

¥

- Fod
0,07 .

wWPIC K. 4887 19/88)




oo

A W

ROL CURVE FOR M

TAl

EAD AND

LOR

bl ]

Exposure time
lLogE " =

. PROCESIING:

1/100 sec.
i

- GComma 0.6G/mweed Fo

-1 -~ |_._ . Yo .:;.:A:-' % e
Yaul BN S IS N B
Mmssion: ole2

EduLsion: M0l

TEXPOSURE - |

+  Sensltometer - 18- -

-»

-

o Systea Oty

LI



-

%

ph'ysical film desradations or the original negative i‘ron Mission

"Title information placed on the original negatives is partially "

- .
. .

- mission ifcludé:  emulsion 1ifts, chemiea]. “fa q“‘”’{:’{ 10]

‘frame. h9, ‘and” 1'471‘) f‘rame 102.

. inside the camera. mxmber gdge rormat, occurs each.l

'I'hie section provides an eva.l.uatfon of tre mn-camere mduced

a. Haster Camera - Minus dens:.ty comets are present on

; ‘passes €D, frames b4 and 46; 25D, frame 23; and 134D, frame 32. .77

Static electrical dischargea caused minor dendritie-ty'pe fogging o
alorg the frequency mark edge of the film on pass 134D, frames- - &3

-12 through 16. Emulsion scratches are present on the first §

frames of pass 133D; throughout ‘pass. 147D; "pass 1k8p,” frame 75;
and 151D, frame 10, ‘The first 16 frames of pass I,(ED are: creased R
and'also contain a diminishing tase -abrasion through frame 30. RESCIN

removed and transferred on passes 10D, frames I throush 15, 15D
frates 22 through 60; 132D, frames 59 and’-60; and 135D,
The minor degradstiors that cecur 1nrrequently,t.h ughou

Tinger prints, crimps, and skiv{ng.«
156D (end of the fon):y

discharges arnd: associated J‘with

lourd on the ed,joinj.ng fram,..-._: _ ¥

A Y Slave Camera - I-ﬁnua densi.ty comets are present on S
passes 5D, frame 50; 20D, frames 28 and 33; 69D, frame 27; TOD, -
frame 65;. IOOD,'_'i‘rames 98 and 100.::A, ainus ‘den:%fty‘dot,,..]ut

of pass 135D.
dendritic-type fogging _along the camert number edge of: the film
on passes 1D and 116D; “along the frequency mrk edge or~ the L. .00 =T
film on pass 101D and along both film's edges on passes: 36D, 3TD, j o
55D, 56D, 8D, and 102D. Emulsion scratches oceur on passes”’
20D, frame. 33, 100D, fraie 168; 101D;: irame:132; 1.321:, frame 78-!
and intermittently t.hmughout pas{es 1% and 8303 ,»T;ELe GH
1nrormation placed on the origina

ne{.;ativen is partially reh;veti



'.:-_7' ’u. ‘

gslfel‘(ed on pau}es 691) .
fra 105: 135D, ' frame 65; ISOD' m“. 26 and ,'; )
1510, i'l' Bll?e cratchea are Wesénkm V‘"“\ 18D, - o
Fruses 3\ b \S ;' 36p, tfra.nea T through 97} 19D, Trame 1; - <,_.. S
Hrough g‘panes- 19D and 72D;, and mumttt.ent : o
t,hIOUL.“m't pess GUD.' The’ cagera: mlmber edge tordar area °f’ o
. w(, 15D, frames 12 rouah 16, is’ Wrinkled snd contains minor
mulsion ﬂcrt"he’- ! Pags 86D, frames-1 through 3 8T creased *’,‘ ‘n_
: oln0 contalr a di iﬂisiuns Yase'abrasion throudh framei32. -
fo I“.,plq s U7 thro 5T, were damqed in* processing.
}‘s . nama&! dpsigted. of emhlaio‘ crach., crimpa ‘edge vrinkle,: end
uls:l n. 1 thq on ‘ h'ame “rioqalx degraded

\ y{th“ 9(0:::"1"3 ?mbl ages 11\ and ‘12 of t.he cut and

dnd tr
81} 102

wrap seque 79D) W damggd ‘reﬂll ol‘ the film -11__ \
P ping on itS,elf at the e_r-eore bucht taiq-tm spool. - |

\‘u!l s

“1-1,‘“ W roughout’ the -

R R O
1:1 éfeet l arm e

, " wraf
‘ L ‘mr a gtionlit t
: , glovc pri.n

’ - is p esent oy ¥
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\1.41 inches from tf, numbe ‘of the (1lm’
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1. “Definition of Photogaphic Interpretation (PI) Suitability_

- .,‘ v‘“' [t T .
i ‘ m\e\PI suitabuity-lls an assessnent of the” lnfomation content_: :
‘*-.\-\ . photographi& reconnaissance. uaterial and: its 1nterpretab111ty. A 5
number of 1nterrelated f‘actors are 1nvolved ) such as the quallty -
' \ of the photography, the extent of: target coverage, scale -and : \

\ weather limitations.’ However, j.he fundamental criteria for "
\assigning a PI suitab:llity rating may" 'be reducéd’ td, (a) the scope\
~ Of the phqtogiaphic coverage and (b). the degree-to which a- -\
. ph t.ographiq 1nterpret.er may extract useful and Peliable . - ~~

,inromation fro!n t.he material. PR _4. ;..\;::'25:_ _'b,‘f_ : =-:Z__;_ ._"-,'f"-" -

- PI suitahili.ty ratings are categprized as Exce}.lem', Good,
Fair, Poor, and Unuseble. These ratings refer to the overgll ’
interpretive value of .the photography obtained frou asparticular o
,reconnaissadce mission. Individual targets‘*may also’be ‘assignbd

" PL suitahility ra-tingsﬁ 3 The standards that detemine assigmnent

teandsthe D
are. I‘avorable thro t The :l.magery onta. ns’- irp;. Wl
edges and corners wi h no unusual distor %n . COntrast -~-
. and;shadov. détails, s ueu*aé\detans in R 2
';-ead-:l.ly detectable: " O servatio:gof small ob ects‘.‘and a highro !
or mensuration arc-made% s8si
i of the photography. )

T * ‘.“lf

A

- -'.f -

\ 3
'Fai.r. Degrudati.on 1s pre?ént amd the a

1s less than optirmn Edges and corners a
and there is loss of dq_tail in shadow .or hig
Detect.ion and identiﬂcati.on of small- ob,jects a Esib.
- accuracy of mensura’ticn s Yimited by the: t‘a],.L _df‘& iy, imi
and less-than-optimm qontrast preva:l.ls. i
- \ . v‘-w'v ‘;-N° q
S I




- Poor: Camerp-induced degradetions or ueather ltnitations

' severely reduce the effactiveness of the photography.‘ Definition
* of edges and corners are not well defined. Only gross terra
. - featires and culture may be detected or identii’ied end distort
' " of form may exist. Accurate mensuration of even’ hrge ob.jects_

"is doubti‘ul.

Unusable: Degradationﬁor ﬁhétogrephy c.'ou;‘pl'etel;"fir;éi:des' .
detection, identificetion and mensuration of., culf{ral details. T

-2. PI Suitebi}.ity, Mission. 1016

\ . :
NG The PI suitébility is good on Mission 1016,, canparable to -
\Mis\sion 1015. Photographic interpreters reporteﬂ on 188 priority 3
ts and 1 bonus target in the preliminary readout. - Tuenty-nine“
hese targets were reported as poor quality. The poor ‘quality =
imarily. due to obliquity; snow, clouds, haze; industrieL
smog, ombination of several of’ these degrading factors." The "=
;prima deg dations on oblique photography are image distortion and
-’ the necés 1ty _penetrate.more . atmosphere, due> 5. incr‘é'a%i.’ﬁg%slaxi
’ Hﬁh the’ xcessive number ‘ot; grime rgetsﬂ pes
a arge ts*w d %
v eauses J.oueq contrest 5 3
tion. An example of degradations aused
A8 und- on.pass 54D, frame “43 (F'HD) TN

. \Q.. rating r
. \‘\_' A Ors\p

l BN Cobliquity and snow
\be gted that’ althoug
at interpreter s standpﬁin ttie\pri

£
l \\ }h‘e s in’ the use of terget
_ specie “on: such’® t:s as

I W ey
- prqye’_- the. <o _
l < Isr und oh rass. '37D, “frame .
‘e_.\ clouds ;\haze) apd indue‘trial smog- can_be, '
. "~ .. of tongragt.and e reduction, of edge“eharpne‘sn "good; examp
) \degradatfo is’also. found on pass 37D, frame 36 (AI-"I‘).

frege. quons Yates\the_ feasibility of image\'\de‘gradat
euh\h K * £
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L miEsion 'and ‘!hic :gﬁl s it to thd E:t,he‘
. beja measure of

" in omation, d’iscoﬁnti

solar elevations, camera A
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. 'I'hre llpossible launch sites.
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| "*_"'?":?' R T Select fregel wh:lch are rree of clouds or
. etmosphe\rlc attenuation. e S
¢ : R ) . :
: . " c. Eliminate the ﬂ.ret 10. framee J.ast trame Qf‘ -
pass beceuse these may de. efrected by 1neorrect ecan speed

.\‘ EOERS ~. “:

. " Select frames that are in 8. eontinuous strip -5t . /
. épproﬁmately 10 cloud-free frames, since eloudrbhedowe rrom .
- ' weather I
i .
L e Detemine from the horiz ameras thet the. penoramic / 4*
photograph_( is not erfected by appa nt vehiele perturba‘tions. .
Y. o
fe Se‘ 131 tergets that are pear the center of the fomet .
and on frames as cloee as possfble to per oA
purposes e to eiliminate ob].iquity. _

Y YU -.-'r‘.;.-

jonts are cast ror great d:lstences.

v

Sel t fremes having near mptimm so

]!ar elevetion .

AARBRER
e : .

© .
o
.

~ Pass 61D, frame 3 AFT" end pesg 12617 - frame 5 FHD ted.
\. - s the MIP frames for Wissions 1016-1 and*1016-2, respectively“,' _:.2;1 -
: \ . th)missions are ess r d M}? ratings of 85" (dcmparable to M:lssion
1015 L3 ’ S s - - » N
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- FIGURE 9 FIGURE 10 i
Camers « « '« + » o s« vs o . - .13 (FWD)., 133 (APT)
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Frame. L - [ ] . -, . , - - L] L] [ ] L l 5 - ’ ) . [ 7.* 11 .
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FIGURE 13. PHOTOGRAPH SHOWING GOOD IMAGE QUALITY OF THE ;LAVE CAMERA.
"-_..__.\

qF:‘GURE 14. PHOTOGRAPH SHOWING DEGRADED IMAGE QUALITY OF THE SLAVE CAMERA.
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FIGURE 17. PHOTOGRAPH SHOWING DEGRADATION BY OBLIQUITY AND SKOW.
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FIGURE 23. MOBILE HIGH CONTRAST “T" BAR TARGET, OKLAHOMA (§LAVE CAMERA) .
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Approximate location of pholograph in format, Npgative viewed with emuision Side down,

\ NO-POREION-DIS it
A " .‘
AY B
Comers . ..+ % . . . - .. ' . . 133 (AFT)
PASS .+ .« + » a'e o« o a oms = o« . 22D
Frame. « o« v o v o o o o o » « o = h2‘ )
Date of Photography. . . . . . . . 19 Jenuary &5
Universal Grid Coordinstes . . . . 27.7 - 12.h4
Enlargement Fector . . . . . . . . 4OX v
Geographic Coordinates . . . . . . 35-1%K 99124
Altitude (feet). . . . . . . .. . f04%, 3"
Camers: :
PAtCh + v v o e e e e e e e e =1UOe
FOll. v v o v v s ee o e v 4 . . 0%
Tre v YBW o o o & s o s e e e e e e e . 198
Local Sun Timer. . . + . « ... . o 1221
Solar Elevation. . . . . « « . . . 3h°gy'
Solar Azimuth. . . . « . « . . . . 17h
EXPOSUI® . « &« v o o o o = « o & - 1/3;3 sec
Vehicle Azimith. . . . . . . . . . lLELY22"
-
9 .
; Ve v .
Approxnrmate thight direction -— s ADpIoLImate scan direction
on photograph . 7;'\ o0 Dhotograph
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FIGURE 24, PAHRUMP RESOLUTION TARGET (M;lSTE R CAMERA).,

L]
NPIC K -4828-18,/88)

Visual reasdings on the origihal negative indieste the grourd -
resolution in the scan direction is 9 feet 8 1::'chesQ Tre tar target
could not te resolved in the flight direction. o
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Gmera . . ... ..
Pass « « « » . » .,; -
Frame. . . . . . -
Date of Photography . e .

Universsl Grid Coordirates .

Enlargement Factor .
Geographic Coordinstes .

. . 132 (7wp)
. 1100d

.. 22 January . ,5
. 15.2 - 10.1
. hox
. 3¥-ULN 11b4-5W

Altitude (reet). . . . . . . . . . 607, 948

Camera:!
PItch o « o o o o o o = + « « « . 1kOLo"
Ron....._.........-o°=1'

Yaw . . . . “ e = o« = & -5 + o Not availatle
Local Sun Time e o 2 € e+« . . . 1139

. *Solar Elevation. . .7 . . . . . . 32°%2'
Solar Azimuth, . . . . . . . . . . 174°
Exposure . . . . . . . . . 1/245 sec
Vehicle Azimuth. . . . . . 1£3%kp°

. .
\I Approximate [ight dnection N
. on photopaph . \

Appioximate scan duection
on photograph

Approximate Iocauon of photograph in format. Negative viewed with ermlsaon side down,
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FléURE 25. PAHRUMP RESOLUTION TARGET (SLAVE CAMERA‘}_.

. NEIC K 4077 18768

Visual readlngu on the original negative indicate the ground

recolution in 'the scan direction is 9 feet 8 inches and irn the rlig}t

direction ia 12 feet 2.25 inches.
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. . 133 (AFT) -

Camers . . . . . .
! PBBS « + 4« o ¢« o v s o v 4 u . 110DE
* Frame. . . . . . . e . . 1b
Date of Photgsraphy. . . . . 22 January 65

. Altitude (feet). €07,857
*  Cemera:
. Pitch . . . . % . < - . -1koker .
Roll. A . -0%L4" :
Yaw‘ . . Not available.
Local Sun Time . . 11k0 .
Solar Elevation. . . 32°59¢ ' .
Solar Azimuth. . . . . 1767 .
EXPOSUY€ . . . . . . . 1/378 sec
. Vehicle Azimuth. ..163°59"

Universal Gr
Enlargement Factor .

Cecgraphic Coordinates .

Appeoximate Tlight duection
on ghotograph

Coordinates .

. TS-h - llch
’ . hOXI
.‘36 35N lLth-s5 ,H

Apptoximate scan direction
on photo gr aph
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Appioximate location of pholograph in format. Ne-ptive viewed with emuision side down.
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APPENDIX A. SYSTEM SPECIFICATIONS
| &
1. Cameras:
Panoramic Camera Mester (FwD) Slave (AFT)
Camera Number 132 . - 133 .
Lens Serial Number 1082435 1102435
Slit Width 0.250" 0.175"
Aperture £/3.5 £/3.5
Filter Wratten 25 Wratten 21
Operational F/L 609.625 mm 609.60 m
Film Type ' TJ-L4o 73-40
Film Length 16,000" 16,000'
Splices 2 . 6 .
Emulsion 79-8-11-4 79-8-11-4
Resolution: :
- Static Benech Test: .
! | Ld
High Contrast 237 L/mm 274 L/mm
Low Contrast 156 L/rm 162 L/vm .
Dynamic Test: .
I High Contrast 174 L/rm 194 L/cm
I Low Contrast 128 L/mm 130 L/mm
‘P High Contrast 189 L/rm 198 L/m
P Low Contrast. 119 L/ovm 126 L/mm
) “ . .
]
[ ]
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NO FORBGN DISSEM

wROFOREGR-DISGIM
SostrolSystanm Baly A
Stellar/Index Cameras | 1016-1 | 1016-2 1016-1 1016-2
Cemera Number’ D55 D59 " D55 D59
Lens Serial Number 11220/55  11237/59 . 813067/55 . 813056/50 :
Reseau Serizl Hurber 50 59 55 . 50
Filter None None Wratten 21 Wratten 21
Aperture £/1.8 £/1.8 £/4.5 £/k.5
Exposure Time ° 2.0 sec 2.0 sec 1/500 sec  1/500 sec -
Operational F/L "83.98Lb mm 83.921mm  3B.L06rm  38.19 m '
Film Type 3J-34 3J-34 7J-33 W-33
Film Length NA a MNA . NA NA
Splices None Noge « None None
Emulsion L4-30-9-4  LL-30-9-4  33-1-9-4 33-Y.5-L
‘Note: NA denotes Not Available. . )
Design focal length of the Stellar Camera is 85.mm and of the .
Index Camera 38 mm.
MASTER ° _ SLAVE °
. Stba | Port Stbd JFort ’
Horizon Cemeras (Take-up) (Supply) (Supply) |[(Take-ur)
Camera Number 132 132 . 133 133 i
Lens Serisl Number £13551 8ikor2 81kc2o .  Zikc30 -
Exposure Time . . 1/100 sec 1/100 sec 1/100 sec 1/100 sec
Aperture £/8.0 £/6.8 £/8.0 . 1/6.8
Filter. . Wratten 25 Wratten 25 Wratten %5 Wrztten 25
Operationel F/L 54.90 mm 55.05 rm 54.69 mn~  55.26.rm
Averasge L/mm 140 Lfom . 139 L/mn 140 L/rma, 145 L/mm
Radial Distortion: '
10° Off Axis Q.001 mm 0.000 m " 0.001 tm  0.003 m
20° Off Axis 0.001 rm 0.001 mm "™ 0,001 mm  0.004 mm
Tangential Distortion ©.003 mm 0.003 m 0.003 rm  0.004 mm
g -28 ¢ . ’
'. , Raadle Yis
. . : Taleat-RETARE
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L., DEFINITION OF PANORAMIC CAMERA FOFMAT CALIBFATIONS ¥ T
. * . “ - -
. oL - v
- - 4."‘.;
Measurements are made with respect to collimator targets fired ﬁitﬂ R
respect to the mechanical interface between the total payload asgemblv ’
agd the orbital vehicle. . . I S

Two sets, of 3 targets each, are aligned to te coplaner within
+5 seconds of arc so positioned to fofm an angle of -15.00 degrees
5 seconds to the mechanical interface for master camera calitrations
and an angle of +15.00 degrees +5 seconds to the mechanical interface.”
for slave camera calibrations. -

A. Target 1 of each set is imaged on the terrain formst.

. "B. The second gnd third targets of each set are at angles of 75.00
degrees '+5 seconds from target 1 and are imaged on the horizon formats.
— \ .

The indiceted center of format for the panoramic camerss is given ty
the intersection of a line through the center of mass of the central
shrinkage marker drawn normal to the edge of “ormat containing the shrink:

» age marker and a line parallel tc the same edge located at a position
half-way between the format edges. . .

The 1nd1cated principal points of the horizon cameras sre tbe points

of intersection of lines joining opposite’ fiﬂucials .
Xvo and Yvo are the offsets of target 1 from the indicated center
of format aof the panoramic cameras as defined in Paragraph 3.

Xb,-Yﬁ.and Xt, Yt are the offsets of targets 2 and 3*from the 1ndicat)
ed principel points of the supply and take-ip horizon eameras respectively.

The indicated Tlight direction is the direction of vehicle travel _
. during orbit. The forward edge of format is the édge opposite the skrirk-
. age markers for the slave camera. '
_ Dimenstons A, B, and .C are the spacings of the shrinkage markers,

énd dimensions D and E sre the specings of the Y axis fiducials. Tech- -

niques .for exact measurement of these dimensions have not teen develap-

ed. The figures quoted are measurements made on hand-processed film

without control of shrinkage. *

. The format dimensions are measured to the btest estimate of Tormat
edge. ° I )

. .
- . .
] [ ] N O B & I . N -

NO-EQREGN-DIFSEM
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* Measurement of the angle between the indiceted sxis of the panorsmic -
camerss and the line of {ntersection of tle plane defined in Paragresph 2

‘or. the forrat is ottained from the offset dimensiors Dmx snd Dmy of

targét-l for each camera. s ’

4
Measurement of the srgle tetween the 1ndicated axis of the horizon
careras »nd tre lire o intersection of the: plane de’ined in Paragraph 2
on “re format is made by measuring Lre scan: rjrect:on aoffset o7 the tar-

rets defired i= Par‘arr’:ph 7B at s tiyed! dis «e ‘rom the tsr-et certer
ir. tre ¥ Alrcction. Djvensions Dtx, - Dty,,ﬂ%x, and Nsy sre tre offsets
of “eee Teng: renents. - i
- 4 o e
! - :
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6. HORIZON CAMERA SETTINGS
(Viewsd fiom lop of vehicle in flight)

' »
. Starboard Take-Up
Horizon Exposure
. @ * Time 17100 Sec
l Aperture 18,0
: . .. i
' . Starboard Sopply .
Hotizan Exposure
Time 1/100 Sec . .
' _ Apertué 18.0 \J
. ' . \
-. l . » ¢ - . 7 . -
. - ‘\ = 4
' | l FLIGHT DIRECTION - ] *
l . NRIC-k-4030 197880 ’ . - R
. . b b
oy ) ., . v
. ) -"! ’ * 1 s - 35‘-
- - ) b . ) .. | ! ) u‘ . 'h
. % - v Seleet-REYORLE
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APPENDIX B. DENSH® READINGS >

- A
Density r ngs were taken using a Macbeth QuantaLog Densitoweer.
Model EP 1000, with an ET 20 attachment and a 0. Smm - &pert.a-e Tv.e
values are correlated below. ’
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Stellar Camera No D59 - Mission 1016-2
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: A
APPENDIX C. MICRODENSITOMETRY

1. Edge Spread Fuhctlon:

The technique of obtaining the spread function fron
microdensitometer edge traces is used &8s an objective measure of the
image quality in mission photography. The spread function curve .
represents a summation of the separaste elements of the photographic .
system. By taking the Fourier Transform of the spread fTunction the
modulation transfer function of the system may bte obtained.

To satisfy the desire to express image quality in terms of a
value, a single number is determined from the spread function curve
by measuring its width st 50 percent emplitude. This width is
expressed as a micron distance in image space and may te converted to

-

s distance on the ground. ©n domestic passes, where 3-tar resqlutibn ]

targets have been available, the ground distance determined from
edge trace analysis and from-the targets has teen found to te
comparable. _ .

-

The microdensitometric analysis of edges in the image requires
that the object edge fulfill the conditions of a unit step funetion, -
i.e., exist for an appreciasble distance at a fixed trightness level
and change'sbruptly to a new level which exists for an sppreciatle
distance. This requirement is usually achieved by rooftops of
buildings in large-seale _photography, snd aircraft rurways or tsxiwsys
in small-scele phctography.

* The mission is examined to determine the MIP (Mission Informatio*
Potential) frame, which is a subjective selection of the best
photography. Straight edges in this imsgery meeting the criteris of
a step function for a length of at least 120 microns are selected “or
scanning with the microdensitometer.
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The microdensitometer used is a Joyce-Lobel Doutle Beam Model
IIT CS. It is used with an effective slit of 1 micron ¥ 75 microns.
The recording imble and specimen table are directly linked with a
1000:1 ratio arm. The speed of the scan is proportionsl to the rate ~ -
of pen deflection (as the pen deflection rate increases the gpeed
is decreased giving the pen time to reach its maximum response).
The trace thus-produced represents a plot of deflection versus
distance. The deflection of the pen is essentieslly linear with density.

Severasl computer programs that have as output both the spread
function and MTF are currently being investigated. The best features
of each will be incorporated into a program for the UNIVAC h90 In
the interim ghe data’reduction s done mafiually.

The\microdensitometer plots, which exhibit the steéper density
gradients and {all on the straight-line portion of the H & D ocurve
for the -material, are traced and smoothed. They are then digitized
JAn'e comparator into values of distance {X) and deflection (Y).

‘. Since the instrument response is linear with density, it is also

linear with exposure on the straight-line portion of the applicable
D Log E curve. The values of Y sre converted to'Log E and the
antilog taken to obtain values of relative exposure. The difference
between adjacent values of E ig divided by the corresponding
difference of the measured values of X to produce the slope values
(dE/dX) of the original object reflectance distribution. Finally,
50 percent of the maximum slope i3 computed, and the distance
tetween the 50 percent slope values is detennined by interpolation.
The Line Spreed Function (ISF) bay also be plotted (slope versus
distance) and the 50 percent amplitude width measured for
verification of the calculated value. .

The rollowing teble shows the 50 percent amplitude width o7
.the LSF determined from the enclosed microdensitometric edge .
traces made on the original negative. The lines per mfllimeter -
is determined by taking the reciprocal of the 50 ‘percent ampl;tude
width LSF and converting to millimeters.

- s -
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' . °  SUMMARY TABLE OF EDGE TRACES
*» . .
Trace . Line Spread Function Paciprosal of, ISF
Number Width at 50% Amplitude Width atv 304 Amplitude
) A .
1016-1 W o _
L1 o  17.04 microns . - 38.7 L/mm
) T 11.48 microns . 87 Um
3 s B 14.85 microns ~ i 67.3L/m
* ’ . . . o ) i
1016-2 , - R ul .
k§ | 13.91 microns Y 19 Lmg, :
5 . 13.59 microns. = _ 73.6. L/m |
-~ - -:.' °
»-
. . ,
. . ¥ .. .
- LE . '
- ‘ 9 .' ) I.l.lo—'il
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'FIGURE 26. LOCATION OF EDGE TRACES 1.3,
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. microdensitometric trace is portrayed e 3-symbol code line by the -

am-

TaleslALINOLE NOFOREON-BISSEM
Curtrei-byston-Baly .
m;t}numon T0 ISODENSTTRACING B

-

The Joyce- Loﬁel Double Beam Hicrodensitameter has been
adapted to include the recently developed isophotometer -equipment

made by Tech/Ops. Whnen used with the attachment it {s properly
called an Isodensitrscer (IDT).

- The optical system of the IDT automatically makes a series of
closely spaced parallel scans. For each scan of the specimen a

corresponding coded parallel line is recorded, forming a contour map
of the scanned area.

. The code in the recorded lines indicates the smount of density
.change in pre-set increments and also shows whether the density is
increasing or decreasing. When density is increasing, the 3-symbol

code line 1s printed in the sequence: - blank-dot-line-blank-dot-line.- ,,‘

Whenever the density is decreasing the symbol sequence changes to:
line-dot-blank-line-dot-blank. Each symbol in the sequence represents
a density ipcrement and is continuously plotted until the density in

" the specimen changes.by that increment; then the next symbol in the
specimen is plotted N SN
»

When thre IDT hLas completed a gcan, recording the density profile
along that single scan line in code, the pen lifts from the recording .
paper and both the specimen table and the recording table return to.
the starting X position. At the same time the specimen table and the
recording pen step in the Y direction, then the next scan is .

This senuence 1s repeated sutomaticslly .until the instrument hss
mapped the density of the specimen area. Contours are thus formad{;
by adjacent, like symbols. . o

T

Precise specimen-to-record magnifications can be set at frod - =

1:1 to 1:1000 in the X direction as in the tasic Joyce-Lotel + %
instrument’ and at from 1:1 to 1:3100 in the Y direction. - The X anpﬂ%
Y ratios can be set separately. )_ &
R S
- The following i1llustration sh how a conventional . : A

IDT. Each successive scan is & code line and is printed persilel to~(b)

Y - ‘ - —:*‘7 j

l
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~.%3 -

5‘3‘
&
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L, Isodensitraces of Stellar Format ’ -

The traces included in this report ‘illustrate one of many
applications of the IDT that are being explored. In the traces the
flare pattern and the density gradient in the flare affected areas
of the stellar format are essily seen. Two traces were necessary to
represent the full range of density in the format. The first trace
contains the low density areas of the frame, with the high densities

_ golng off scale -- as in the tniform "line” coded area. The second

trace shows the details in the high density areas, with the low densities
golng off scale. .

Both traces were made with a specimen-to-record magnification
of 5X in the X and Y directions. The increment betwéen symbols
in the code lines was set at 0.12'density, and the total range of
density in each trace does not exceed 3.00 density. The effective
limiting aperture (spot size) of the ITD was set at 75 microns. . y
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) Ah isodensitometric trace is made of the flare pett;mq:?n
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l this frame, which corresponds with the penoramié camera's MIP frame.
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APPENDIX D. CLOUD COVER ANALYSIS

1. TNTRODUCTION

. This study répresents s statistical analysis of the cloud eover on
the photography of Mission 1016. -The tasis of thig study 1s the cloud

cover datd foreach quarter gegment of every individusl frame of photo-
graphy. The data are obtained by snalysts specifically trained in
estimating cloud cover by designated categories.

Five cloud categories have been formuleted_for use ip this photo-
graphy (Reference, Table 1). These categories sllow for the wide
latitudegof cloud cover conditions comeonly found on o frame of this
photography. Note in Table 1 that a mean cloud percentage value hes
teen calculated for each category for .se in determining a comtined
cloud cover percentage for all operationsl pesses of the mission.

. The occurrence of each cloud category within an operatisnal pess
is expressed ss a percentage of 100 and eppears in Table 2. Esch
percentage is a ratio of the numter of oSccurrences of e given cloud

- cover category to the total number of cloud astservations in a photo
pass. For example: if the numter of category 1 occurrences in a
given pass i{s 200 out of a totel of 1000 (250 fremes x 4 suerters),
all categories combined, than 20 percernt > the pesss would te clsssed
as category 1.

Alsg, a eioud cover percentage per pass is included in the lest
column of Teble 2 under "Cloud Cover % Per Pass". This‘'value is de-
termined by the summation of the products of category percentage in

- each pass and the mean cloud percentage for that category as estatlished

in Table 1. For example: 1if it is determined that the following
percentages exist in s given pass:

20% Category 1 -
15% Category 2
30% Category 3
25% Category U
\)105 Category 5
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Then, by using the mean cloud percentage established in Teble 1,
the following computations are made'
0.20x, 5.0 = 1.00% _ )
0.15 x- 17.5 .= 2.63% .
0.30 x 38.0 = 11.40% -
"0.25 x 75.0 = 1B.75%
‘ 0.1Q x 100.0 = 10.00%
. Hence, 43.8 percent of this p'a'ss is cloud covered. ' .
TABLE 1
CLOUD COVER CATEGORIES _
CATEGORY PERCENT OF ;- DESCRIPTION MEAR CLOUD
HUMBER . CLOUD COVER : : PERCENTACE
1 . Less than-lO‘ﬁ Clear 5%
- 2 10% - 25% Small Scattered -
’ - Clouds ' lT\.S%
3 26% - 50% Lerge Scattered
_ Clouds 38%
. »
L . 51% - 9% . Broken or
Chnnected Clouds 5%
5 100% Complete Overcast 100%
* »
[] ’ . .
% . .
Sestle-Yip-
Toleat-RETROLE




2. CLOUD COVER DATA MIS

2

SIONS 1016-1 & 10:56-

PERCENTAGE OF CLOUD COVER CATEGORIES BY P
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Mission 1016-2

Cloud Cover

% Per Pass
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*Average percentage by category for mission.

20.5%
*0Overall mission cloud cover percentage.
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| | APPENDIX £, MISSION COVERAGE STATISTILS :
. 1. Summary of Plottable PhoLoEajhic Coverage ‘-
. Mission 1016-1
- _ FORWARD CAMERA " AFT CAMERA
COUNTRY Linear nm .| Square nh | Linear .nm | Square nm
Afghanistan none none none * . . ° none
i .Angola 225 33,760 . 23% 33,280
Bahama Islands none none none . fione
.Bulgsria 1h 21,780 ur ., 17,316
Burma - ‘4 212, 30,608 183" 26,718
China ® 6,285 89L,906 6,227 - 921,294
Congo 1,036 .+ 158,356 1,01 153,698
l Cuba . . 1,30,5-‘ L8,960.. 1,345 50,544
' : < Czechoslovakia L9 " 7,644 . 66 9,900
- Denmark s none . none - noné * .+ - 'mone
l . East Germany none none ‘none ‘ . ° Thone
R " Egypt . none . none none | none
) Gabon* 23 ~- 3,680 50  * .8,000
) Greect’ . 86 - -11,396 -8\ - - 11,544
'_: ' Haiti . none . ** none ~Tipne none
' Hungary* TH. - 11,5bk 66 9,900
. ' India’ - ‘90 . ., 13,1%0 -1087°  * "15,364
" . Indonesia | 406 - 56,826 37T 49,8
Kashmir .- _hone none none , - . one
’ Laos e L, L 16, 2,308 none none
l Malaysia - ' 25. 3,080 T4 6,776
i Mexico - none, _ nome none -« none
. Mongolia 250 1 37,956 ° 160 23,880
North Koreas , 265- - - 22,792 - 209 19,930
l North Vietnem 64 ... 9,216 64 9,216
Pakistin 2 . 1,752 none none
: Poland % = "¢ L9 7,644 B, W70
l . \ Republio of \Odige = none none none none
. Rhodesia .. hopé none none none,
. Rumania- . ¢ 7770193 2b,972 183 27,612
. Sudan. ' . 83 12,450 131 19,650
. South Korea - none none none ° nohe
Sweden none., * ' . none none " none
T, Turkey 84, 12,432 39 5,712
l Ugenda . . 166 25,564 131 20,174
. . Union of Central . -
African Republics 435 66,160 Loz 61,0k0
. USSR 11,53 1,714,332 12,158 ° 1,857,57h
West Germeny none none . none . none
. Yugoslavia - __. 29 e 4 408 39 ° 5,772
l TOTAL ! “ 2312 3,237,666 23,535 3,379,600 -
COntin'ent:al U§_ .__none ° - none __ none none
GRAND TOTAL - 23,1k2 3,237,666 23,535 3,379,600
] -6 - '
1 '
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. Mission 1016-2

FORWARD CAMERA | AFT GAMERA: :
COUNTRY Lipear nm | Squard mf Linea%quare nm '
Afghanistan - 16 2,336 21 . 3,066
Angola b1 . 7,011 . none none '
Bahama Islands 134 13924 - 186 2,793
Bulgaria none . none none none
Burma ~ none " none . none none |
China . 5,316 © 694,231 75,363 4 706,372
Congo none none °  none none
Cuba 332. -22,986 372 31,017
Czechoslovakia T4 T 11,17k 57 8,607
Denmark . 3T 4,590 T4 10,250 - _
East Germany 18 25,217 Lk 19,630
Egypt . 554 » 71,712 451 61,3LL
Gebon ' none none k- 6,560 .
Greece none - none none- ©  none
Haiti’ - 67 ) 1,924 " none ' none
Hungary " ' none -*  none none - none ok
India i none . . none - none none ‘
Indonesia : N 68,229 - 26 - 55,924
Kashmir 8 . "1,168 ~21 Y 3,066 i
* Laos . none none none “~°* rione
Malaysia Lg - 7,840 107 112,300 -
Mexico 125 18,000 .. 98 . -1k,112
Mongolia 387 - *58,3s0- % 30k - LL,B76
North Kores 111 11,388 - 82 ° 8,322"
North Vietnam 216 31,968 . 201 29,346 "
Pakistan . none none none none -
Poland 111 ° 16,761 - 86 12,986 A
Republic of Congo 522 ° 91,320 553 96,667 .
Rhodesiea 161" 28,658 99 17,622
Rumania .10 1,480 none . none
Sudan . 124 20,336 _ 156 - 26,676 .
South Korea . 66 1,05 . - 21 . 290
Sweden 37 t 2,907. . TO -~ 3,825 ’
Turkey none _ none;—<’ none none
Uganda 207 - 33,948°°7 o 62 - 10,602 -
Union of Central WL :
African Republics 104 17,784.." 10k 16,640
USSR . 13,959 2,115,755 © 14,353 2,1b2,724
West Oermany . 3T - ©2,907T N - 25 1,989
Yugoslavia - none none none noxe
TOTAL 23:“33 3:372:%9 23:!"77" 3:31‘71606
Continental US 873 - _ 123,569 985 - . % 133,146
GRAND TOTAL 24,306 3,496,478 24,462 .0 3,480,752
y . - 66 - - - . : A
. .
Teteat REVINE.
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Cuvtrat-Systewrdely
) 'MISSION 1016 TOTALS : i
. _COUNTRY ‘ r Linear nm Square mm .
) ATghanistan _ 37 :
Angola : : ‘ 489
Bahema Islands : - 320
.- Bulgeria 261
) s= +*Burma N : 395
,- - ' China ’ T 23,191
Congo 2,0LT
Cuba ° L 3,354 .
..' - Czechasiovakin® . . 26 -
' Denmark ] 11 4
East.Germsny - . _ © 329, Lh, 857 :
Egypt 1,005 133,056 . : =
_ Gsbon . .. ellk 18,2k0
Greece ' . _ 164 22,%L0
Haiti ) ) 67 - 1,92k
Hungery . ' U0 o 2),lbb .
Indis ° L Jto1gk S~ 28,50k
Indonesi= . ) . 71,652 . 230,875
Kashmir : ‘ .29 e 4,23k %
Leos . - _ ,16 Lo 2,308 SR
B : Maleysin 255 -+ 29,996 . - T
. , ) Mexico .. ot 223 . 32,112 S
l - . * Mongolin i ‘ S 1,101° 165,052
-North Kores f . 66T 62,482 _ -
. B North Vietnsm ) “ T 5L5 . - T9,Tk6 ot
l ' : Pakisten . w2 14752 ) '
S Poland . 3Lk 52,091 C v
" Republic of Congo-’ 1,075 - 187,987 ot S
B Ehodesis ‘ : 260 L6,280 .

<.

l -Rumsnis ' 386 54,064
" Sudan o bgk 79,112 -
‘South Korea . 87 - 1,305
. Sveden . 107 6,732
Turkey 123 - ~ 18,204 _
Ugande - - 566 . . 90,288 e
. . Union of Central « . :
. - Africen Republiss  ~ S 1,085, 163,62k .
S .. USSR 52,026. 7,330,8332 -
. S " West Germany ' .. 62 4
. . : ' Yugoslavina \_68 10,180
) : ,r' NTAL; : . 93:587 13-.: 337)781
' Continental US _1,858 256,715

S+ . GRAND TOTAL . 95,45 - 13,594,496
."'.‘ - . *, "
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