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Abstract A new way related to the performance analysis of Surveillance and Reconnaissance Systems is proposed to evaluate the
situation awareness. At first NIIRS and GIQE are used to find the relationship between the remote images and targets’ detection
probability so the probability distribution of the targets in the surveillance area is gotten. Secondly considering the real distribution of
the targets as the users’ need for information we use Kullback-Leibler distance in the information theory to measure the difference
between the probability distribution of the targets and the users' need for information. Finally a situation awareness curve of different
S&R systems is derived and the impact analysis of the transmission and processing delay on the curve follows.

Key words S&R situation awareness effectiveness

S&R
S&R

NIIRS GIQE

C*ISR
DP MOP MOE
MOFE

Hans Keithley

* 2004 - 10-28

1958—



50 2005 3

Bar D.R.  T.Sherill ° “ ? Shannon
1
S&R
NIIRS GIQE NIIRS
NIIRS 2.1 2.2
S&R
2.3 2.4
Kullback-1eibler S&R
1.1 NIRS GIQE
S&R
NIIRS national imagery interpretability scale ' NIIRS
0~9 10
NIIRS GIQE general image quality equation S&R
: S&R NIIRS GIQE
NIIRS =10.251 - algGSDgy + blgRER gy — 0.656 Hgy — 0.344 G/ SNR 1
GSD ¢y inch  RERgy Hey
MTFC modulation transfer function compensation G
[3.32 RER=0.9 [1.559 RER=0.9
MTFC SNR = =
3.16 RER <0.9 2.817 RER <0.9
GSD SNR
SNR GSD GSD
MTF RER H G MTFC
1 GIQE GSD  RER GIQE
H G/SNR  GIQE
1.2 TAS 2
NIIRS  GIQE
20 50 Johnson TAS
TAS 50%
Nsy 1 N
TTPF
N/Ngy 27+0-7 N/Ny,
PN = 1+ N/Ng 27407 NNy 2
2 N N
/ Shumaker D. J. ? N

d
N = {Omaxﬁ 3



51

R km d, m d.=v WLgLHLgL ngt ngt

Omax / S&R
GSDmin m (Omax /
2 GSDmin = R 4
(Omax
GSD i, GIQE
10.251 + bIgRER ,,, - NIRS - 0.656H - 0.344G/SNR
GSD i, = 10 a 5
d, m N GSD,;, m
d,
N=3¢sn,,, 6
1.3
c Cl Cz C]\ C= C]UCZU UCN
T, T, Ty T= T,llsm<M T, T,€T
Cfl Cﬂ, C C p m n 6 O 1
N
Dibma =1 l<sm<M 7
n=1
NIIRS GIQE TAS T, T, T,€
T C Po= Pm1P m2 P mnN
T C S
S< & U max R
/UHIHX
s
l-¢g
1 2
1-g¢g Markov 4 k s T, T,<
T C
Pk = Po X Pk 8
P NxN
0 g 1-g¢ 0 0 0 0
h - 1- O
03" ¢ 5 0 0 0 O
O O
a 1-¢ 1-¢ 0
p.0? 2 ¢ 0 0 0 9
O O
O O
O 1- 1-¢0O
0o 0 0 R B
% %
0 0 0 0 1-g¢ q
1.4 Kullback-Leibler
T, T.€T C

Tm= T m1 I'm2 ''m N rmILEO] T



52

2005

m T,€T c, C,.cC
Pk
T'm T'm Pk
Kullback-Leibler p g Kullback-
Leibler
K pq :AprlnM+BZ 1-p «x lnl*_u 10
. q x . 1-qg x
A B A=1 B=1 A=1 B=0 K p q K pgq
Kpgqg =0 Kpgqg >0 Kullback-
Leibler Kullback-Leibler
1.5
T'm F''m1 T'm2 ''m N
2 NIIRS 5 6 2
RER 0.75 H 1.4 G 10 SNR 66 ! NIIRS S&R
Po
3 10 NIIRS
4 s 8
q 0.5 kxs Dk
10 NIIRS
2
1000m x 1000m 100 100m x 100m R = 100m 3
T,35 T,53 T;377 ImXx1m 2mx4.5m  9m X 4m
Im 3m 6m Viax = 1M/s s 100s
rryry 1
NIIRS d, Im 3m  6m
NIIRS S&R 2 NIIRS S&R
Do 3 NIRS 4 S&R
30min kxs=1800 k=18 Pis
NIIRS S&R 4
3
3 4
S&R NIIRS 5 S&R
NIIRS 5 Im
Im  S&R 4
NIIRS 2.8 S&R



53

1 2 NIRS
Fig.1 Real distribution of the targets Fig.2  Detection ratio of various targets varying as NIRS
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Fig.3 Original distribution detected of the targets Fig.4  Grade of satisfaction to information varying as NIIRS of
remote surveillance systems with various levels of delay
S&R

S&R

Leachtenauer J C et al. Surveillance and Reconnaissance Imaging Systems M . Artech Boston 2001 .

Driggers R G et al. Sensor Performance Conversions for Infrared Target Acquisition and Intelligence-surveillance-reconnaissance Imaging Sensors
J . Applied Optics 1999 38 28 5936 - 5943.

Shumaker D. Wood J et al. FLIR Performance Handbook M . Alexandria VA DCS Corporation 1988.

Goodman R. Introduction to Stochastic Models M . The Benjamin Cummings Publishing Co. Menlo Park 1988.

Sherrill T et al. Quantifying Situation Awareness in Janus R . Operations Research Center Technical Report U.S. Military Academy West Point

1998.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200503011.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e9%95%bf%e9%a3%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%81%e6%96%87%e8%b4%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%b2%9f%e6%af%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Chang-feng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YU+Wen-xian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SU+Yi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Leachtenauer+J+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200503011%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Driggers+R+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023350764.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023350764.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shumaker+D%3bWood+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200503011%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Goodman+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200503011%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sherrill+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200503011%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9b%96%e4%b8%96%e6%98%8c%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e8%85%be%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e5%8d%9a%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7316859&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_7316859.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e5%ae%8f%e5%88%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%93%e8%95%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bai+Honggang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Xiaorui%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dzkj201004001&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dzkj201004001.aspx
http://c.g.wanfangdata.com.cn/periodical-dzkj.aspx
http://c.g.wanfangdata.com.cn/periodical-dzkj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%b7%a8%22+DBID%3aWF_XW
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Thesis_Y353525&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Thesis_Y353525.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e5%ae%8f%e5%88%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%93%e8%95%8a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzkj201004001.aspx
http://c.g.wanfangdata.com.cn/periodical-dzkj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bf%97%e7%8c%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%88%e7%be%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b1%e6%b6%a4%e7%8f%8a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kxjsygc201032037.aspx
http://c.g.wanfangdata.com.cn/periodical-kxjsygc.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200503011.aspx

