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T from the south to the north

“rhat the phetography  required «

“and o section has been de

Handle Via. .
TALENT-KEYHOLE L

) :r\iomrcl System Only A

-

. : ’ APPENDIX_ B,
. © L EXPLANATION OF

I’m;“ ’{r‘xmu he p;lss 1= thesorhital revo-

i

lution durméﬁ w}mf
quired.’

the photopraphy was -
\ prefi 'ﬂ}"»n\dig;\lgﬁ thut the photog -
raphy wa.s acquired as the vehicle was orbiting
pointral tungency,
RN

was aecquired as the vehicle wag orbiting from

A prefix indicates thar the photographs
the north to the south point of tungency.
UMY inglicates that the  photographs
acquired as the vehicle went throdgh o point of
A saffic 71

cites that either

N pre-
fix Wt
tangency . Hor engineering) -
no fmagery was recorded,

SpeUi Ny Ldnm;,
lewed, The pass nom
ber changes s the vehicle crosses the CrULtor
from H()LE[I to north, -
with 0 in cach pass and are m;tmk‘»,{*rmi COBRC -
utively- for cach acquisition throughour the pass,

Heighr ih Nautic | Mi]us: The height of t

" wehicle above the reference gi proid as illuss

_error.

-mirrer dufing the acquisition.

[

'

of photography

Caft (Figure 2).

trated in PFigure 1., T iwsl;mt range and-seale

may be compuied from s

measuregme nt

Progamed Roll: the plamed roll of the

vehiclé during the acquisition of the phnmpag}
(Figure i‘).

A minus'roll indicates that the rigit

Programed roll does not include roll
" A

¢

wing -of the vehicle is up. Lo .

Mirror Positions: The positignof the stereo

There are three
15 ° forward,

A

m}”irror positions: vertical, and 157

- Fype of Q ovemge
" Srereo
Serip
Triplet
Stereo Triplet
Lateral Pair - ,
Lateral Triptet )
Displaced Lateral I'riplet '

-
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TECHNICAL COMPENDIUM
COLUMN HEADINGS

o Soldr D leviaaron Phe onigidar e bdviation ol

thie sun s above oo plane tangent 1o the surbace

the eardr at the pomt of mtersection of

proncipal rav, N i solo

et the san s boelow the plane,

Sotar Azinuhe < he anpular measurement

ol the ravs of the s measured fremrae north
clockwise (Figury 3)0
I 1

Tty the

A § g
Seunuth frone the mnpti v s

angudar measurement Hnm Lrue north

Ctine Tormed by the amrerscecton of dhe plane

wpeneratesd by thggvetncle at the tomd o AU -

ard the

bomte

tion, s projected gummi troack ;)m;mnn

et und

il

Cprincmpal rov ol the ca Cplane
th
P

wortlh

artis [)vu

principal rav, np‘h*»m teasured ook w e

from o true Hess ot osgends T80 o o

Cse L aven d negat ive proiin and meastured
,

counerclogkwiime .

Solar Bearmy trom Principal Koy LThe

ampular distance of the sun azmuh mcasurcd

- clockwise from the principal ray.

~f’qn'cm of Cloud Cover: An estamate of the

arcivobscured by elouds,

Lateral Overlap: Acceaot diuplie,

parallel 1o the Hoe of Thglht

l”,iwrie_”({f Flight Overlups Area of duplw;l‘u_'

coverdge along the hing of Tl

Area Overlap: he preduct of the Lieral

and Hie of flight overtap. )

I:i_;’n_'igﬁaﬁg L_};_:]}{l);: Uhe most dense areawith-

mothe format that can be detected with

aperture of 08 mm dn g Macbeth Quantal O
)enx'iic)mew g

Al

iUsieadly tops of clouds or ;ﬂhirg
tmm highly ref mnwtf surtaces. i
f_;‘i?‘,‘“”z: Yomme

Thie least dense area with -
in the format that can he, fetcuci with an aper-

tuic of 0.5 mm in a Mac be h Quantal. og,ﬁensxm-

L §F
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Inan atempr toestablish an objective meas -

wrement of image quality in photography, the
rechnique of obtaining the spread function from
. microdensitometrie edge traces is be

Tigated.

Mg fnves -
The spread function curve represents

the whale photographic svsiem, and 18 a4 sammma-

ton of the separate elementh: tens, fibm, and

uncompensated image motion due to vibration, !

elocity, roll, p'm'y, vaw, and agriglturbillence.
To -as&«;ign a single number to the spread

functlon, the widih is meawmdu S amplinude

This nL!mbc r, Usually \preswd mnytcrons, may

be converted by use ofthe S aio factors to- ground

e e s o et U ]t .
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NPIC, TP

APPEND!X T
MICRQDENSITOMETER EDGE TRACE DATA

distribution is called the \.prmd funciion of the

photographic system,

Tamberts and others have explained the

mathematical and experimenal correspondence

of a sharp edge and s spread function,  An
arlogs  exists n he techniques  of studving
clectrical svstem sesponse, e Ay i re-
qu'i:'us it the source or object TG the con-
ditfons of g unn step funciion, e, exist tor an
.mpr'qi‘ahk P ar distance ap a0 fised s gnal’

fovel and neLing, lwrm»}\ or alirupt v chamee 1o

aonew eve] w!:uh i mamtained for an Hppre-

. . . . .
Clable Tine or distanye. e spread function is
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18,64

4

«

dhtancg in feet, . . pbiained by ditferentiating the signal ourput curye
Edges meeting the criteria described helow  w poing by POIRG e medsuring the rate of clumge
hlwg been found on domestivc passes of missions or Swnd o with time or distance, and platting
in the same frame as Y‘ES()IUUOH(Q)K%C[@LH]d have sigm dmphitude versus Hime or distance
beer[ scanned. The ground d istance in feet, thus Ns o starting pownt the mission’is exanmned
determin@d, Ims been o lose 1o that (C{L"Y!’Ii]ﬂgd o Togate examiples of best pl forography with edpes
from the resolution target. Although the teoh- oy enough and straighe umuw for use in the
mques used are nor refined and are considered microdensitometer, gnd having uniform density
1O be 8 11" in the cevelopment stage, the poten- on ach side of the edee 1o fuliit tie o “onditions
tial ofqu;s type of ohjecrive analveis shauld he of o unit sStep function.  Ihis ‘rcquiromcm ua
Jrealized.  The exampE of an edge scan and usually achieved by roottops  of bmldm;\x in
irs-respective qprcad functions is {n¢luded s lar F{'ﬁ;d © pi (}H))_,‘{dp}un)d only aireraft run-
, apreview of this type quality analysis, Wavs Lextwavs in small-scale photographs,
“Any optical image can be thought of as being ‘ Fhe microdensitonieter used is a Jovee-
composed of an infinite number of image po’mt%. Lobel Double Beam Madel HiC Iris used with
(or lines) of HMght, each bemg conjugate with’ an eff’cét‘ivc sHt of 1 micron by 125 micrens.,
points (or lineg) in the objecr. While the object Phe recording table and sample table are direcrly
points can be infinitesimal Hght sources, the linked with a ratio arm of 10001, The speed ofs ey
image poiméare always mounds or distributions the scan is variable and 18 determined hv¥
<of lght having' finite size. This blurring of amaount of pen de.;'locti(m fas the pen isdeflected
light pomts in a photographic system comes the speed decreases gﬂwmg\ the pentime toreach
from diffraction and aberration m,\the Iene,. I8 maximum response). The chart thus pro-
~lght spreadmg and dlffuszon in the emulmon duced represents a plot of chart displacement  *
and xmage motion caused by camera movement versus distance. Thig plotis manually smoothed
. amd atmospherxc shimmmering. The fundamenta] by the analystand is a judgment of what the edge
bmldmg block of the image-then is the diste 1bu» would be if grain apd othm anomalies were
tion of light in any of the image points. This abgent, . .
a . ‘ . . ‘
B C L8
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The daga. reduction is ~done manually at
present, but the feasxbmty of usm;f the U NIVAC
490 computer i§ being investigated. The linear
slope of the calibrated step wedge in the micro-
densitometer is used to determine the dersities

at measureddistance increments along the trace .

The curve for the* material showing density

versus log exposure (1) log 1) is used to de-
termine the fog £ The ar{ti;}og Is abtained
to yield the, exposure (5} required to produce
the derermined densities. The difference be-
tween ' adjacent “values of L is divided by the
corresponding difference of the nlezis;uged dis-

tance Jdncrements 1o produceé the ﬁlope values

b

«

. , AND COMPILED
Mlcrodensammerer tracing Of scene edges

has been used as an objective technique for
evaluating photographic systems. In this report.
the ewvgluation ddra aye presented as s;préad
function width in microns and resolving power
in lihes per millimeter (mm). A statistical
summary of all of these tvpe missions tracedto
date is-presented giving the number of edges
traced, the arithimetic mean, standard deviation,

and coefficient of dispersion in both spread

. furiftion width and resolution. Frequency plots

of -the spread function and Tesolving power data
are presemed to show the dlb{mbumon of the-

“

values‘
The image quality data were obtained from

_ sharp scene edges in the original negative by

scanning with & Kodak- Model”5 microdensito-
méter using a 1 by 320 micron slit. The data

< tribution.-

MICRODENSITOMETER DERIVED IMAGE QUALITY DATA COLLECTED

L ) Q__zg-’ . -

Hendle VID N s T KlJ' t-‘— < ’ [
TALENTKEYHOLE : o " mm’# o R R L
Control System Only . = i . I N
. . . . TCS-7825/64

NPIC/TP-18/64
(dt/dX) of ‘the original scene réfi‘ectan‘ce dige
Finally, 50 percent of the maximum
slope s computed, and the distance between the

" 50 percent slope values is determined by 1nte1sr~“
 polation.

The value thus obrained represents
the 50 percemt amplitude width' of the 'Line

- Spread - Function of the 'origi'nal adge. The

actual Line Spread Function Curveanay also be
plotted and the SO percent amplitude width

Cmeasured for verification of- the computed

value

The 50 percent amplitude width value is
shown on the enclosed original tyace interms -

of microns aon the negative.

- N .

BY CONTRACTORS

reduction consisted of the following steps; _

iay hand smoothing of the microdensito-
meter strip chart recording ) -

by key punching of thart (Zdensity)values ar
gsample distance increments of 0.35 microns

(c\ computer (IBM 1620) conversion of -
chart values to relative exposure values

(dy computer conversion, of efposure data
to line spread function‘ and modulation transfer
function by numerical methods. .

The edge resolying power w;s predicted
graphi&ally as.the intersection of the Modulation

.Transfer Funcrion and the Aerial Image Modu-

Jation curve for 4404 type film at a test object
contrast of 2:1. The spread funcrion width was

calculared from the first differences of relative

exposure as the width at whichghe gradient
became 50 percent of the maxirhum gradient,

.
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