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Analysis of Photographic Image
to Evaluate System Performance
Mission 1028-1 and 1028-2
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In Accordance with E. O. 12858
on NOV 26 1997 14 January 1965

Page 1 of 15



T

-

SECTION I SUMMARY SHEET

Resolution in lines/mm based on the aerial image modulation - 3404 curve from edge trace data

reduced by computer techniques.

Mission 1028-1 BOTH FORWARD AFT
CAMERAS CAMERA CAMERA

Arithmetic Mean 91.0 1/mm 89.3 1/mm 92.7 1/mm
Standard Deviation 15.3 1/mm 17.0 }/mm 13.6 1/mm
Coefficient of Dispersion 17% 19% 15%
Number of Edges 57 28 29

Mission 1028-2
Arithmetic Mean 85.1 I/mm 87.4 1/mm 83.7 1/mm
Standard Deviation 21,3 I/mm 20.2 I/mm 22.2 1/mm
Coefficient of Dispersion 25% 23% 27%
Number of Edges 52 20 32

Spread function width at 50% amplitude in microns from edge trace data reduced by computer

techniques.
Mission 1028-1

Arithmetic Mean 8.4 u 8.8 u 8.0 u
Standard Deviation 1.8 u 1.9 u 1.7 u
Coefficient of Dispersion 22% 21% 22%
Number of Edges 57 28 29
Mission 1028-2

Arithmetic Mean 9.4 u 9.0 u 9.6 u
Standard Deviation 2.8 u 2.4 u 3.0 u
Coefficient of Dispersion 297 27% 31%
Number of Edges 52 20 32
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SECTION II - MISSION 1028

FOP-SEGRET-

Summary of all C/M/J Missions Traced and Computed

With the New SWRDR Computer Program

Resolution in lines/mm from A.1. M.

Mission Number Spread Function Width at 50%
Amplitude in Microns, 3404 Curve, Computer Calculations
of Computer Calculations

Number Edges Arithmetic | Standard | Coefficient | Arithmetic | Standard | Coefficient

Mean Deviation of Mean Deviation of

Dispersion Dispersion
1007-2* 106 12.2 3.9 32% 71.0 18.0 25%
1008-1* 103 10.6 3.2 30% 83.0 21.1 25%
1008 -2+ 123 10.2 3.9 38% 84.3 21.0 25%
1009 -1 80 11.7 4.2 36% 75.3 19.9 26%
1009-2 110 13.0 5.0 39% 74.1 21.7 29%
1010-1 119 9.8 3.3 33% 89.4 22.7 25%
1010-2 110 9.8 3.2 32% 84.3 21.4 25%
1011-1 115 10.9 3.8 35% 80.5 21.6 27%
1012-1 94 10.1 3.7 36% 86.1 20. 4 24%
1012-2 100 10.2 3.1 31% 84.0 21.4 26%
1013-1 49 10.8 4.1 38% 83.3 27.3 3%
1014-1 92 10.8 4.5 1% 83.0 24.7 30%
1014-2 90 11.7 3.9 34% 74.2 20.1 27%
1015-1 35e= 8.8 2.3 26% 93.1 16.5 18%
1015-2 404+ 9.2 2.3 25% 89.7 17.8 20%
1016-1 31 9.7 2.3 24% 88.0 18.6 21%
1018-2 33 9.8 3.2 32% 91.5 16.1 18%
1017-1 42+ 10.2 3.5 34% 86.6 18.8 22%
1017-2 45%* 11.4 3.6 31% 82.2 17.8 22%
1018-1 34> 9.6 2.5 26% 88.7 18.3 21%
1018-2 445 10.1 2.4 23% 84.8 17. 4 21%
*A 1 x 320 micron slit was used
**Each edge was traced three or more times on the microdensitometer
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ION 1028

Resolution in lines/mm from A.I M.

Mission Number Spread Function Width at 50%
' Amplitude in Microns, 3404 Curve, Computer Calculations
of Computer Calculations -
Number Edges Arithmetic |Standard |Coefficient | Arithmetic | Standard [Coefficient
Mean Deviation of Mean Deviation of
Dispersion Dispersion
1019-1 40%* 9.6 2.4 25% 87.1 15.8 18%
1020-1 40%= 9.7 2.3 23% 86. 2 17.7 21%
1021-1 20%+* 9.4 2.9 31% 92.1 22.4 24%
1021-2 15 9.8 1.4 14% 87.6 10.7 12%
1022-1 44> 10.0 2.8 28% 89.9 19.6 22%
1022-2 48+ 10.6 3.9 3% 85. 4 23.1 27%
1023-1 420 9.2 2.6 28% 80. 2 20.3 23%
1023-2 31 11.9 3.9 33% 71.9 16.5 23%
1024-1 46+ 8.7 2.9 33% 91.6 19. 4 21%
1024-2 44+ 8.3 2.0 24% 94.1 18.2 19%
1025-1 29+ 8.7 2.0 23% 91.3 18.4 20%
1025-2 25+ 8.8 2.6 30% 92,2 21.1 23%
1026-1 43+ 8.9 2.8 32% 89.5 21.3 24%
1026-2 38%+ 8.6 2.2 26% 91.1 18.9 21%
1027-1 22%+ 10.4 3.8 31% 85.8 21.4 25%
1028-1 57ee 8.4 1.8 22% 81.0 15.3 17%
1028-2 52%* 9.4 2.8 20% 85.1 21.3 25%
o
**Each edge was traced three or more times on the microdensitometer
Page 4 of 15




~ SOP-SEGRET-

SECTION OI - MISSION 1028
Image Quality Ranking of C/M/J Missions

Mission Average Resolution in lines/mm Mission Average Resolution in lines/m:
Number for A.1.M, - 3404 Curve Number for A.I.M. - 3404 Curve
1024-2 94.1 |/mm 1020-1 86.2 1/mm
1015-1 93.1 1/mm 1012-1 86.1 1/mm
1025-2 92.2 I/mm 1027-1 85.8 1/mm
1021-1 92.1 1/mm 1022-2 85.4 i/mm
1024-1 91.6 I/mm | 1028-2 85.1 1/mm
1016-2 91.5 I/mm : 1018-2 84.8 1/mm
1025-1 81.3 1/mm 1008-2 84.3 1/mm
1026-2 91.1 1/mm 1010-2 84.3 I/mm
1028-1 91.0 I/mm 1012-2 84.0 1/mm
1023-1 90.2 1/mm 1013-1 | 83.3 1/mm
1022-1 89.9 1/mm 1008-1 83.0 I/mm
1015-2 89.7 1I/mm 1014-1 83.0 I/mm
1026-1 89.5 1/mm 1017-2 82.2 1/mm
1010-1 89.4 1I/mm 1011-1 80.5 1I/mm
1018-1 88.7 1/mm 1009-1 75.3 1/mm
1016-1 88.0 I/mm 1014-2 74.2 1/mm
1021-2 87.6 1/mm 1009-2 74.1 }/mm
1019-1 87.1 I/mm 1023-2 71.9 I,/mm
1017-1 86.6 1/mm 1007-2 71.0 1/mm

NOTE: Since this is a research and development effort, modifications and improvements are
| continually being made in the methods of collecting edge data and in the computer
data reduction. Caution is advised in making system comparisons based on lines
per milllmeter resolution or spread function width until better methods become

available for calibration of the edge tracing technique.
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Section IV Mission 1028-1 40X Ealargement
Selected Frame AFT Gamera
Edge Location: Pass D-046, Frame 011, X30.8 Y13.4
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Section IV Mission 1028-2 40X Enlargement
‘M.L.P. Frame  AFT Camera -
Edge Location: Pass D-126, Frame 016, X40.6 Y12.5
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Section V  Mission 1028-1 70mm Film
57 Edges
. Average of Multiple Tracing

FREQUENCY VS. RESOLUTION A.L M. 3404 CURVE
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Section V msaion 1028-2 TOmm Film

52 Edges
Average of Multiple Tracing

FREQUENCY VS, RESOLUTION A.1.M. 3404 CURVE
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SECTION VI MISSION 1028-1

Spread
Orien- Function A. L. M.
Pass  Frame _ .. Location " tation Subject*  Width Resolution

{microns; (unes/mm)
FORWARD CAMERA

O-006 139 X 50.6 Y 134 155 B 9.3 70
BD-"n6 182 X 2S.3 ¥ 108 ce5 e 11.8 (Y]
D-206 15¢C X 2241 Y 11.8 115 B 11.8 62
D-~06 151 X 3843 Y 1146 155 8 ) 91
O--76 152 X 228 Y 1242 0so B 10.8 7t
D-23c6 152 X 2248 ¥ 1340 140 3 97 90
D=-"r7 as X 8146 Y 1Ce¢3 0as 8 Sl a2
D-207 sc X 89,9 Y 1241 015 B 9.6 83
D-0c7 se X 22.7 Y 12.€ 005 B 6.2 117
D-"14 2 X 24.3 Y 14,5 095 B 1146 &8
D-nla 20 X 26,6 Y 14,2 09% [ 649 102
0-n23 43 X B3.2 Y 1242 o7 -] 13.3 59
D-231 14 X 12.¢ Y 14.0 110 B 9.1 e1
D-ﬂéb- 8 X 3re8 Y 13.9 09s B 8.0 96
D-~a5 5c X 2le1 Y 1049 110 B 9.2 93
-4k 52 X 12.9 Y 9,3 09¢ 8 7.2 108
D-ras =2 X 125 Y 9.2 290 8 7.3 100
D-nag 8z X 12.8 Y 9.2 090 2 7.7 97
D-nes 5z X 12.8 Y 9.3 090 & 6l 121
5-~at 53 X 127 ¥ 13.8 150 B B.a a2
D--~a6 52 X 12¢5 ¥ 1347 085 8 6.5 115
D-~ae €3 X 12.6 ¥ 13.7 oas e' 7.6 98
D--46 =3 X 12.%5 vy 13.8 o8s ) 6.l 118
T--a¢ =2 X 1246 Y 13,8 c8s B 8.3 87
D="a" a X 41,6 ¥ 12a5 12¢ a el as
5-ra7 L) X 32,2 Y llaZ 135 B 8.4 86
D-n63 8o X 57,5 v la.] 180 B 7.7 99

D=-~5%8 9% X 6442 Y 102 lolr 4] D 10.4 76
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SECTION VI MISSION 1028-1

Spread
Orien- Function A LM,

Pass Frame Location tation Subject* Width Resolution
- : (microns) (lines/mm)

AFT CAMERA

D-cC6 1586 X S1e9 Y 1248 ose 8 Te9 102
D=6 159 X 673 ¥ 1let 04t 3 6.9 104
o-0c7 5C X 4.9 Y 9.E . Q%0 o 137 61
0-c07 S€ X 40,8 Y 13.4 Gzo B Tel : 100
D=7 6¢C X S2+2 Y llac& 165 e 9.6 82
C-an7 &2 X 677 Y 13.1 oln e Te2 96
D-~"7 63 X 4%.2 Y 1244 180 e &.5 1G4
D=nn> &7 X 39,8 ¥ 118 020 = 6.3 120
D=n2?2 49 X 27T ¥ 13e= 02n e 6.2 1C1
D=nm22 =0 X 18.0 ¥ 13.7 23n B Sa9 109
D=-pas 12 X SZ.2 Y [3et: 12n 8 8.4 79
D-pat 19 X 20,2 Y 12.8 050 ] 8.4 93
D-Caf% cC X 2.4 Y l1l4a.2 140 3] 102 T1
O-rat 2l X 18,8 ¥ 12.58 oan 8 Te7 95
D-24&5 3 X 48,7 Y 124 110 A TeS 98
CeNbE 8 X 3% ¥ 125 naa B 66 105
D=-nag 11 X AN.8 ¥ 13,= 100 # 7.8 0
D-"ag 1! X 3Ne8 Y 1304 100 6 Te4 124
D=rna7 R X 7T Y 1247 195 [ Se a6
D=-"~av a ¥ PN,3 ¥y 12.¢& 15 =] Teb 96
D=74a7 G X T2a€ ¥ (2.7 1ec -] Bel 89
D-%a? 1 X 46,1 v 1l.= asa = 8.5 a3
D-reg &% X Jhal ¥ 12,3 1S¢ = 10.1 B0
O="ag &< X 34,6 v 12.¢ 130 = 8.C 91
Z-nen 6t X AB LB v ta.-" 1460 € e kA=
C-"ee 86 x 33.1 ¥ lle# tan = 5.8 115
O-n68 9N X 574S ¥ 27 175 8 F.9 86
D-~&g Q3 X S6enN ¥ 1.2 005 B 9D ac
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SECTION VI MISSION 1028-1

Spread
: . Orien- Function A LM,
Pass Frame Location tation Subjeci*  VHdih Resolution

{(micrcns) (lines/mm)
AFT CAMERA

| Sen7: a8 X 1945 ¥ 123 22n 8 8.0 90
*SUBJECT
A = Airfield
B = Building
D = Dam
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‘Pass Frame ~
AFT CAMERA
D-117 12
D-11°7 13
D-11% 16
o-11% 2"
D=11% 76
p-125 3
D-124 3
D-125 3
D-126 2}
o~125 S
D-126 12
D-126 12
D-12% 12
D-126 12
o-126 13
D-12% 18
D-126 14
D126 la
D-126 1
& D-126 1€
% D-12¢. 16
+ D-126 16
D-12¢ 17
2-12% 1?7
D~12¢ 17

« M.I.P, Frame

-FOP-SECRET-

SECTION VI MISSION 1028-2

Location

T4 ¥
779 ¥
45,9 v
Gla00 v
S£.2 ¥
63.2 ¥
&3.2 ¥
€7.1 ¥
S54.,8 v
aG.6 Y
284 Y
24.% v
2841 Y
24.1 Y
32.1 ¥
1.2 ¥
ACes ¥
Jc.& ¥
1S ¥
AaC.& ¥
aC.& V¥
a4, Y
37.8 v
8.1 v
38,1 v

102

Fe7
1347
1249
112
1043
102
1249
1245
llo?
12«2
12.2
1240
1iea
13.6
107
101
10.¢
105
I2e%
12¢4
1le0

14472

Orien-
tation

1072

\

180

14¢

cae

00%S

17¢c

170

090

095

100G

c70

c70

065

c6s

cas

160

12¢

120

10C

c6S

c3cC

cac

Soread

Subject* Funciiuu

V]

Width
(microns

6.9
Teb
6.5
9.8

1040

1C«2

10e1
13.8

1046

Ge9

Te2

Teb

AIM,
Resolutiuu,
(lines/mm)

108
102
111
19
74
107
72
74
57
67
101
75

95

95
96
74
98
109
94
60
59
61
98

86
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SECTION VI MISSION 1028-2

Pass Frame Location Orien-
o Co = . tation
FORWARD CAMERA
D-c8s 53 X 612 ¥ 13.B 015
D-n8a 52 X 2841 ¥ 13.2 005
b-~84 L X £142 Y T9 170
D-"na 70 X 2846 Y 13.8 210
D-n8a 78 X 25.2 ¥ 139 ¥L}
D=-1"2 72 X-Eno-’ Y 1142 c12
D-117 7 X 1242 Y 13.7 00%
D=11" .13 X 2lef ¥ 11.8 100
D=1t " ts X 27,0 Y 1241 105
o- 1% 1 X S2.9 Y 13.6 o1s
D-11% 21 X @348 Y l1a6 cts
D-11% 70 X 3a.3 Y 3.2 005
D-126 8 X 59,0 ¥ 132 02%
D-1Z¢ 8 X 50,9 ¥ 13,3 ozs
O-12¢ E X €9,9 v 13,4 02s
Deyik 10 X 83,5 v B2 03c
D=-126 1c X 49,5 Y 13.2 Q7re
D126 16 X 49.6 ¥ 11! 02¢
O-12% i X a%.& ¥ 1142 clo
S5e126 12 X 6.2 ¥ 13.1 295
AFT CAMERA
D~"pa =9 X S2.3 Y G.2 0193
D="~9a <9 X 69+ ¥ 12.2 0290
0-"Ra 61 X 6949 Y 13.3 175
S-~Aa 81 X as,2 v 13,: L
J=-"ae 34 X 6%, ¥ lC.2 capQ
D-1%7 az X 61.6 ¥ (16 s
D-11- 12 X TBa7 Y 1440 18¢

Subject*

o o o

o

Spread
Function A. I M.
Width Resolution
(microns) (lines/mm)
943 80
8.6 91
7ot 102
4.9 132
6.5 108
9.7 73
8.9 90
9.0 86
15.8 56
11.C 71
5.2 132
9.5 80
1046 68
8.2 89
9.6 71
8.6 8s
11.2 67
1046 8o
9.6 8s
6.5 104
14.8 a9
1341 =8
Sl 135
12.8 59
1Be & a4z
7.0 98
10+6 74
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