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SUBJECT: VISUAL EVALUATION OF YAW PROGRAMMING ON MISSION 1009 (3=12)

The yav programmer instzlled on the J-12 system vas enabled “cr
porticas of Mission 1009-2. Operations during these times pro~
vided partial overlep with material obtained earlier in the flight.
Adehnedﬁmwmottumhpyhgmnsm
mumort.toobmeﬁecumtngewwmultingfm
the yav progremming. This comparative exemination was entirely
inconelusive since the observed oceurrence of fine immge detatil
did not significantly correlste vith the operation of the ysw

t 4
gecnetry, appeared to be of mch greeter significance for the
avallable sample. Varisbility between the forwvard end aft pon
instrumenis in recording the ssme small odbjects vas also observed.
Here agmin, mmmdmmmmappesredtobe
significant factors, to the extent that any ecauses could be de-

Operations on Mission 1009 provided five psirs of passes with over-
lapping coverage for cauperison of yew progremmsr ON and OFF con~

Fass Nunber Pass Humber
Yev_Progremmer OFP Yav Programmer ON
D-39 D-102
D-52 D-115
D-53 D-116
D-54 D-117
D-55 p-118
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Since all of these passes vere in the stereo moda, there were in
general four images to be examined for auy given region of graumd
detail. Actumlly, more then three-quarters of the aress vere re-
Jected becsuse of cloud coverage cn one or both passes of & pair.
Additiongl camparative material was rejected because, with a small
percentage of overlap, two of the four immges were in the soft
spot reglon at the supp],voedge og faamat. This elimipnated coverage
acuth of approximstely 30° to 45 north letitude. It should be
noted that this also eliminated conditions of maximm yaw ccmmpen-
sation, since the cross~irack grotmd velocity was roughly pro~
porticned to the cosine of the latitude. FPimlly, much of the
remaining coverage wes of semi-desert or other sparsely innabited
arees providing fev interpretable cbjects for scaling and camparison.

Aswdmp]adthemmmtyofdeﬁilencmmte:edmm
of prints 18 seen in a smll town in the overlap area of frames
D54 FWD 174 (yav progremmer OFF) and M7 FWD 022 (yaw prograrmer
ON). Here, within a small growd sres, the two p=sses have similar
solar 11lmination eomditions and both show msny small objects.
However, the vieving positions are quite different and some smll
- fixed objects in emch frume are not detectable in the other freme.
Inthsmeofg'aupsotbuﬂdingsvithehedormletypemfs
oriented in the ssme direction that are vell defined in ome frame
but not even detectable in the other, it is clear that detectsbility
is primarily related to their relative orientation between the sun
and the camera. These 1llumination conditions are illustreted in
the attached diagran, which 1s typleal of all Missiom 1009 coversge
that provides yaw programming comparisons.

The following data at 50° north descending is approximtely correct
for all of the comparetive coversge passes enumercted above:

Altitude 101. N.N.
Slant Range to Targets 120. XN.M.
Image Seale (at Taxget) 1/364,800
Veloeity 21;,830 fps
Yaw Angle 2,12
Cross Track Ground Velocity 978 fps
Exposure Time 3.0 Mgec.

Cross Treck Ground Notion 2_.(3 Feet
Solar Elevetion i

For the ebove conditiom, it is spparent that detection of yaw compensation
effects cannct be expected, except perbeps on scome statistical dasis.
Assuming that 0.7 resolution umit soesy 18 allowsble on high contrest
Targets, this would equate o a ground resoluticn (line pair) of 4.1

feet and an image resolution of 290 lines/millimeter, which is well be-
Jyond the bench capability of the systenm.
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It should b2 pnoted that the compariscn conditicas thet occurted in this
mission are not representative or indicative of the value of yaw progremming
for the syster. The coarypensction of earth rovition is much rove significent
for targets clcse to the egquator, near the cerier of format (pecr *he srovnd
track), and at longer exposure times. On pasc D112, vith the ysw prograrer
(M, exceptionally good quality results were cbserved vith the rclloving cca-
diticns.

Frewe Munibers WR 01C, AFT 01€
Latitude 15" 3

Altitude Sh§.M.

Slant Reunge 160 X.i.

Imge Scule at Target /486,400
Yeloeity 24,100 fyps
Exposure Time 5.0 me=sec.

Cross Track Groumd Motion T.35 feet

In this eas:c the grouwnd reeclution 1imit (line -mirs) due to uncompensated
earth rotation alone would dbe 10.5 feet. The warget aseas included an 3il-
fleid, a hervor facility, and & petrcleum tank form. Within these arees,
objects were observed vith estimated dimensions of sbout four feet. While
this is better than could be expected without yav progremming, there 1s nc
direct measure of the improvement because of the lack of any suitadble eompare~
tive coversge.
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