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TECI-INICAL PROBLEMS

FILM  FLATNESS
CORONA  DISCHARGE
THERMAL  DISTURBANCES
RADIATION

V/H MATCH

EXPOSURE

@ @ ® ® ® @-\

1
i
i
i
i
i
i
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FILM  DISPLACEMENT

30—

20

10

1-2

DISPLACE-MENT

IN THOUSANDTHS

!—4 ' e !—-
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5.5

6.3
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~ OPTICAL PERFORMANCE
LINES v VS TEMPERATURE

' 300 __F/35 24" PETZVAL
_ ‘\“““‘“\\\“mmummmnnu,, "
I o - "y,
2 O O \\\\@\\\\ I ””””””’”m’"""‘ e —TATTULLLL G Ay, Illll/l/b.
S K
. § %4,/
i 100}
O -4 -2 0 +2 4 +6 - +8
l | | INCHES IN  THOUSANDTHS |
56° 64° 72° 80° 8g° ' 96° 104
TEMPERATURE  SHIFT IN DEGREES FAHRENHEIT  (4/upmesy 20Ul ¢ 44 :
. 36° 5F° 72 90° 108° 126° 144
l TEMPERATURE__ SHIFT __IN_DEGREES _ FAURENHEIT __ (T/7ANIM_Joul £ ARM)
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TEMR COEFFICIENT OF CELL MATERIAL

140

SENSITIVITY OF
IMAGE/FILM
RELATIONSHIP
¢ TO TEMP.

Q
’e

X (10%¢) g4

LINES OF CONSTANT Abtfioc

M f]
/ /./ / /z'o % %
. TEMP. COEFFICIENT OF ARM/ DRUM MATERIAL
) .
AbE=O °LL2 (10 °C) o
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PROGRESSIVE IMPROVEMENT
— IN LENS QUALITY

300= ° ®
LX)

° MARCH 25, 1963
€4 LENSES MANUFACTURED
10 DATE,
LOW- CONTRAST = RESOLUTION MANN BENCH
150+ OF LAST THREE ...16Z Vmm SO 243
. : : PREVIOUS  THREE.155 Yum HI CONTRAST

PREVIOUS THREE..147 Ynm

100

SERIAL ORDER OF DELIVERY ———
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IMAGE MOTION FACTORS

90% PROBABILITY

| STABILIZATION | AGENA PRESENT | AGENA 15MOS. | U.A. PROPOSAL | ACTIVE SENSOR
‘ Y}, error 9 Yherror-% Y error% Y error-%
] [e] o (o]
| PITCH ANGLE ts 005 +1 001 1 001 3 005
" +1° £1° 1°
ROLL £ .002 t 001 1 001 ! .002
: o (o] (o]
I YAW " t% 118 :‘5 53 .05 .0005 1 53
l PITCH RATE 10%hr, A 3%hr. 032 |.001%hr. - 10%he, 1
i ROLL 30%hr. | .32 6%hr. 06 |003%h| - 10%hr. 1
] YAW 10%hr. | 0 3%hr. o |003%h.| - 10%hr. 0
l CAMERA
l | %, contror 55 55 55 -
APPROX. 1o 20 1o 1o
RSS ¥/}, ERROR 147 3% 7% 2%
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SINE WAVE ANALYSIS

' OPTICAL FILM
o1 TRANSFER FUNCTION 1 TRANSFER FUNCTION

. L]
. Z z
l o REFRACTIVE ) $0-132

= - :
] < REFLECTIVE < $0-130

=2 =2
1 3 3
2 3
| 0 v

) 5 1 L
wAF No. w="/mm

l - IMAGE MOTION - SYSTEM

o 1 TRANSFER FUNCTION o1 TRANSFER FUNCTION
_ 2 (]
§ ¢ v

§ ' 5 3-BAR TARGET
| a SMEAR C " S"THRESHOLD

o LENGTH g )
_ = 2!
1 5 —

L s

l w lmm w_l-/mm
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OPTIMIZATION ANALYSIS

2:1 CONTRAST
20° SUN ANGLE
90 NA.Ml.
1 FT. GROUND DETECTION

70|
60 |
OPTICAL
DIAMETER 50 f/6, At: —1— SEC
IN INCHES - f73, At = == SEC T 330
, AT 300
a0 |
50-132 —
6:0.086 MR
30| 1
f/5.Af-mSEC
20 | l ' L
o 100 200 - 300 400

FOCAL LENGTH IN INCHES
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DESIGN SUMMARY

FOCAL LENGTH lestimatep |
CAMERA| REQUIRED |FORMAT wipTH| FILM [ SCALE ot WwWiiGHT Ibs, |
in. in. TYPE 90 na.mi, | Jout film
£/3 150 11.5 $O-132 | 1:44000( 2,990
§/5 150 1.5 s0-132 | 1:44,000| 920
76 325 25.0 $0-130 | 1:20,000| 4,080
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PROBABILITY OF ACHIEVING A GIVEN GROUND DETECTION

20° SUN ANGLE
SO-132 FILM AT 2:1 CONTRAST
ALTITUDE - 90 NA. MI,

100 —

*° w7 an I
et SN |/ / L

60

-
PROBABILITY N 7/ / GROUND

IN PERCENT DETECTION
150 IN. /5 —
ACTIVE smsog\
20 :

o b

1 25 5.6 8 1 2 3 4 5

40

/

AVERAGE GROUND DETECTION IN FEET
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- SWATH WIDTH VS. ALTITUDE

FOR VARIOUS SCAN ANGLES
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FOCAL LENGTH VS. VEHICLE DIA.
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VEUICLE CONTRIBUTIONS TO BLUR

90% probability

" PRESENT a6t~ | computaTioN OF BLUR
PITCH CRROR | 47° 21° | BLUR (9)n(sece, )
ROLL ERROR AT 27" | BLUR (®h(sece 1)
YAW ERROR | 52° | 33 | BLUR Y sme,
PITCH  RATE 0% | 3w | BLUR &n
ROLL PATE | 30he | 9°n | BLUR &,
YAW RATE | 10 | 3°m | BLUR & swath .
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M-Z PHOTO SUBSYSTEM WEIGHT ESTIMATE

— OPTIONS -
SINGLE MK VI DOUBLE MK (¥

PAN CAMERAS 470 470

SUPPLY  SPOOLS 20 20

CASSETTE(S) 25 50

FRAME CAMERA(S) 20 40

TOTAL CAMERA 535 580

FILM 252 264
TOTAL 787

844
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DOUBLE MK YL
490

25
55
40

610

504
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SYSTEM  PERFORMANCE  COMPARISONS

[[é]e] ’
D0 T
ao t
10
. P - -+
so
ey a0
&
30
g 1% M ERROR
[ 1Z5 N.MI  AVE. Mt.
b:j 2:1 CONTRAST
- 24" #/3s SO-132  FILM
N3 FULL DEVELOPMENT
7
D &
Z . :
8 - 40" §Js.
\Y]
g =
2
, |
100 - 1000 10,000

HORIZONTAL PLANE  ILLUMINATION (&-candles)v
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DISTRIBUTION OF dg IN FORMAT

| i~ . 150 h.mi =]

IF dg @ CENTER OF FORMAT IS 53#t.
93% OF FORMAT HAS A dg OF 60'st.
OR BETTER.

NOTE: 75° STERFO ANGLE HAS 3% StlF HFECT
MHE  THAN  COMPENSATED BV  STERAD
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V/H SENSOR

AZIMUTH
SERVO

VIDICON

I IELE(.TROSTATICI I | | SENSOR TRACKING
CAMER,
coxnz& VIDICON NUTATOR OPTICS OPTICS

YAW ANGLE

VIDEO NUTATOR TRACKING
PROCESSING & SYNC. SERVO

ERROR . |
| crcurts | - |
|

YAW ERROR

| Y/ MEMORY }

EXTERNAL /i
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I IN-FLIGHT EXPOSURE CONTROL

EXPOSURE METER

V/H PROGRAMMER

(exPosure # f(imc)

VEHICLE PROGRAMMER

(MIRED FiLMS)

\
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* EXPERIMENTS

EXPOSURE DETERMINAT\ON

) ATMOSPHERIC DISTURBANCE
NIGHT LIGHT PATTERN DETECT'°%ECOGN.T.ON_
CLOUD DISCRIMINATION |
SPECTRAL DISCRIMINATION
PERFORMANCE ANALYSIS

) READ OUT |
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