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The application of randomness theory in intelligence,
surveillance and reconnaissance modeling
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Abstract: The modeling and simulation of intelligence, surveillance , reconnaissance (ISR ) is difficult and important for joint campaign-level
simulation. In the simulation, ISR model is required that it not only can accurately reflect the perception interaction between battle space entities ,
but also has a high running speed. To solve this problem, the modeling method of joint campaign-level ISR based on randomness theory was
proposed. It took the modeling procedure of regional reconnaissance of aircraft image intelligence for example and described the main links of the
modeling method. The modeling method was verified by the simulation experiment, and it showed the validity and applicability of the modeling

method. Compared with traditional certain ISR modeling methods, it improves the efficiency of simulation on the condition of insuring simulation

precision,and it also provides a reference method of C*ISR modeling and simulation in joint campaign-level warfare simulation.
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Fig.1 The cycle process of regional reconnaissance

aircraft image intelligence

2 BEFE

FRABEZAE 7 ECHh TSR RS ISR Bl AL
158, AN BAL B b X A S b ATt A 2 AR
IR REME IR X ISR FEAT R, 3K FERE A8 A S0
DR R E TR MIIRBERIT B RS
D7 FLIEA SR T S A0 SR B2 i, LRy

KU AT A0 A, 38 A T S A% 3 1 R &R B AL
puy
2.1 BEEXERT

ISR 570 S {4 SR & F 1% 3 23 [B) S 44, >R T

[0 REAREAT AR, B8 SR T B A A R I
i AL TR A HLAR P MBI BEAR S OR
R LA, AN E 2 F7R

BT R AT — 2 2 SR A B D R A B
LPF BN 2 (R SE AR I R AR SR RE T , (4%

2 ) S A Y

| | [ | |
s | eme | pamene |[ve |peens]
|

\
w e mi [l

RERR
K2 fdgas a9 ahfy
Fig.2 The entity structure of battle space

T Abpg12 A& FIR MR HAT Ny o LR 2
157 1) SEAA ) R s 0 -2, TR A B
HATRM P IRE. 5078 ML 5T i =
] SEOR BB PR AEAT A B, DR 1 A3 43 1) SE AR Y
RE T, 1) G e ¥ 24 FIHDRL AR Ja T 58 , il ™
FUTCHE SE U L Y T RE , A 2 b 8. P BB
1837 % ) SEAAATE Sy o Sl W) PR R e, Az L
JE 5 1) AR o AR A B A P A R 4 5
725 A1 L A HEA T I A o

8% 0] S LA 3 2 [ SR 2 [ R g
ARIBRR FEHHERAR  ABAUTR BN A 2t i) 2 L
VR BRI R o HRFEC R T LITE D) Fad R
MG SEBRAE LA T S AS U o #0374 ) SR Z )
AT BEA AT JE O AR ,fﬁﬂﬁDTJ?ﬂnlLE’J%ﬁﬂﬂMo
2.2 HITHRUBERBNREAE

X F— DT RAT A Ay XI5 EHR 1 AT
55, B I AN BRI A 1 2R DX, i 10 AR R DX
L, TS T XRS5 5 B R B X
SRR TR SE R — YRR DX I 2RI (8] A 2455 53 A
{23 1) SR BTG 8l AR R R SR L
AVEREREA T E . ANI&l 3 Fw, %/?TE%%?DW\]
b @1%1§W%§ RIBERLES S AR X ) 7

Ez

N -

B3 BJE/ R e X I B AL R
Fig.3 Random search within the circular/rectangular

reconnaissance area
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Fig.4 Target detection and classification quality

of the aircraft image sensor
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updating battlefield situation
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