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ABSTRACT

EO GRD(Ground Resolved Distance) resolution of airborne EO/IR(Electro-Optical/Infrared) sensor is a critical
factor in test and evaluation for EO sensor performance. We propose the laboratory measurement set-up for EO
GRD by constructing optical collimator which includes integrated sphere, blackbody, equivalent 3-bar target and 6
DOF motion simulator. GRD is measured in the photographic imagery of bar targets by 3 different distances for 3
EO/IR sensors and the measured results were analyzed statistically. We found that at least 7 sheets of imagery are
needed in order to obtain meaningful EO GRD. The result of statistical analysis shows that the distribution of the
measured GRD is nearly symmetric about the average GRD, and the better imagery ratio above the average GRD
is about 40~70%. Also from the best GRD analysis, it is estimated that the design goal for EO GRD should be

30% superior to the required GRD.
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Table 2. EO GRD ratio distribution of 3 EQ/IR sensors
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GRDyy 0.2 11.33 10.00 9.63
GRDy ,+0.1 30.33 27 26.67
GRD,, , 35.33 46.0 36.30
GRD,; ,-0.08 17.33 16.67 2222
GRDyy -0.15 3.0 0 5.19

GRDy ,-0.22 0.67 0 0
GRD,, , 27} 43.66 37.33 36.3
GRDyr » PIBF 21 16.67 27.41
GRD,y o ©l3F 56.33 62.67 63.71
GRD,q 0.8 0.79 0.78

(@) A dis



e
B

EO/R MA(H|Z, %)
EO GRD - - -
137| 257| 33|
GRDy 17+0.48 0 3.0 4.07
GRDy; 41+0.3 0 17.67 2.22
GRDy, +0.14 17.0 30.00 28.15
GRD,, , 36 42.00 49.26
GRDyy -0.12 31.67 7.33 13.70
GRDyy -0.23 13.67 0 2.59
GRDyy -0.33 1.67 0 0
GRDyyr 23} 17.0 50.67 34.44
GRDyy p V]9 47.01 7.33 15.66
GRD,y 1, ©]3} 47.01 49.33 65.55
GRD,g b 1.09 1.24 1.18
(o) B_dis
EO/IR MA(HIZ, %)
EO GRD(m) . . .
1271% | 237| 357
GRDyy +0.75 0 0 1.17
GRDyy +0.47 2.33 3.33 4.09
GRDyy +0.22 6.67 25.19 10.53
GRD, 29.67 58.89 45.61
GRDyy 0.2 45.67 12.59 35.09
GRDyy 0.37 15.33 0 3.51
GRDyy -0.53 0.33 0 0
GRD,, . %3} 38.67 28.52 15.79
GRD,, . )% 15.66 12.69 38.6
GRDyy ¢ ©13} 61.33 71.48 38.6
GRD, 1.68 1.85 1.77
¥ 13719 GRDy o= GRDyy -0.2%)
(c) C_dis
Fig. 6& 3% EO/IR AlAMel thd AZ¥ EO GRD
HE 235 Ogo= yehd Ado|th x5 Wit

GRD#e] y5%2 7} GRDgOl slBste G4duls v
&< ekt 3% EO/MR AN SRARE T3S
TAoZ % tiF FYE Holxu Ytk EOMR AlA
3%9 A EFAN o) A7t ErbetEA thi

EO/IR AI4] EO GRD #3l5 4

50 ¥ T T
Avg=0.79 Avg 1. 85
[5=0.06 R o=0.13 1A _dis {
40 | 'l [ B_dis |
i Il C dis
—~ 30} ! ‘:
S ol
g ; :
R
10+ :
0 ‘ j
0.4 0.8 1.2 16 2.0 24 2.8
GRD
(@) EOQ/IR sensor #1
50 T T T LI T T
Avg=0.8 Avg=109  Aig=1.68 )
6=0.08  io=0.1 s=015 [__JA_dis
40 L 1 B dis |
: ; Il C dis
N I
< 30t 1 -
= L
<] IR
® 20f \ i
10} -
0 [ 1 : I I |
0.4 1.2 16 2.0 2.4 2.8
GRD
(b) EO/IR sensor #2
50 - T
-0 My A_dis
Avg=Q.78 NAvg=1. 18 Avg 1.77
6=007 il o=0.11 ,:' o-0.17 I B_dis|
40 - : i I C_dis|
< 30t i P .
ke AN
g e !
o« Y :
20 o ; 7
10k L I 1
0.4 0.8 1.2 16 2.0 24 2.8
GRD
(c) EOQ/IR sensor #3
Fig. 6. Tri-bar GRD statistical distribution by target
distance
AL e 7|88 %] A7 Al6E(20143 12€) /797



311‘
AN
o
o

|

O

]

ol A=7E oF 2w) o} A%
St =] ATt E=3F Hi EO GRD
gHog HHBAE Ho|x
Tt EFAAL S 7hs it
Table 32 Table 2¢] 3% EO/AR AAd tisf 32F
A GRD T ZHGRDyp)ol e ZHHA(GRDuma)
3 H2KGRDyn) ol HIES vERATE 157]9] A dis
o] A¢ 7P w2 4% GRDp= GRD,Ol W3]
35%< Aste Aeeld, 7MY 4% 4% GRDun
& AR B8l 32%R olEtE AT
AA mgzAs fFARE B34S 75T AF
3% EO/IR A4 e a5 ut&
AA RGPS T S A=
ABE PR wheba] A Ao A
Avs FF AA e Hokst
Bo] A5 HPgAFEEVY s SRR

2 5 stk

e

-

ECRE *

= 2u)

L

[[a==

=
gL

=

o

910

FKl

>
iy
N

W e by

]

)
[<]

2 o fr

=
FKl

o
2
o

do H{r m>
o (NN > b 2
oo O o o rfr

>

Table 3. The ratio of GRDmax and GRDpin divided by
GRD,yg for 3 EQ/IR sensors

Ao #al GRDrmax/ GRDmin/
GRDayg GRD.yg
A dis 1.35 0.68
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C dis 1.35 0.76
A_dis 1.37 0.86
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A dis 1.24 0.78
335.7) B dis 1.37 0.77
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