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An Assessment on Use and Safety of Reconnaissance-Strike UAV Based on

Improved Bayesian Network

ZHOU Yulin, LIU Shuguang, WANG Ke
(Equipment Management and Unmanned Aerial Vehicle Engineering School, Air Force Engineering
University, Xi’an 710051, China)

Abstract Aimed at the problems that reconnaissance-strike UAV is complex and diverse in combat tasks,
difficult to obtain test data, and strong subjectivity in safety evaluation, an improved Bayesian network
model is proposed to evaluate the deploying safety of the reconnaissance-strike UAV. According to the
operational characteristics of the reconnaissance-strike UAV, five operational stages are divided, the safety
risk factors in the use of different stages are identified, and the deploying safety evaluation index system of
the reconnaissance-strike UAV in the strong confrontation environment is constructed. Based on the index
system, the topological structure of Bayesian network is determined. The entropy method is utilized for
improving the G1 method to obtain the prior probability of the root node, and the EM algorithm for obtain-
ing the conditional probability of the child node. Finally, the data is imported into the GeNle software for
simulation, and the probability distribution of different use safety levels of reconnaissance-strike UAV is

obtained. The reverse reasoning of the model is carried out to identify the key factors that lead to the safe-
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Fig. 1 Operational phase of reconnaissance-strike UAV
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Fig. 2 Operation execution process
1.2 B —AEANERRETMGERERGE
Bhaf R GUH 8 bR MR 2RO 29T — R B A B

B A VPAR I LAl 7E AP Al R B bl P MR T .
To AL A i AG I K5 0 108 o LR S i G A BILAE 4
I )R8 AR BAR A o 3X S 4CHE T RE T V5 S e 5 o
PUREE T 44T — W Jo DA 22 e v . a4k
i JE VPG T ML BE | A SRR LA R T A XU Y
TR B R AR AR R BT L 0 T A HLE RE
A IR AR s A DG, o A7 00 3 el BT 7 A 8 8l
TEFEIr 5 e AT — AR Jo N WL A 2o e 1Y 25 Al
b E SR R AT — R T AR AR R B AR
XF I AT 55 R e S A VA A0 A B B BT
b 22 A B b, B T AP RR R R YO AT 2
SRR RN L S5 A A OGS B 5K UL g, B 43k
32 A S HEAE b 1 DLV AS 4T — A o AL fd ] 22
4 3 s,

MER B BOMiE: 3 2R . — AR B
LAV RE T SRR s IR A I B 2 Bk
W KA RE T il 2 FE B S b T B A ALRE s =
Je B PR AL A AT R W RE ) R E B R E M
fRIE AR GEMERPE AT &l 5 LR FORE R R 4
142 4 b AE

BRI Befd & 2 M, — REIT KT
AL RAT 1 ] TR a5 S8 0 I ) | AT R K
JE s TR TC AMLEY FR BT LR AR R A S KA
A M TP B L G BRI R R B

1 5 PR B8 I B Bl 3 AN T, — TR
A RVERAT — R T AHLARST B B T 90 B3R 15 8 B

H B M I RE T s R R A L AL S P S AU O
Lo P TR RE 7 3 =05 5 4 R il B i £

AR A5 i R AV R R Ik PRI A RE

1155 R PRI B Be R 2 & 2 DO, — =2
BLYR IR, 2% 18 2 0 308 15 A9 T 58 1 L A0 B 14 S
JE L2 blp [ Bt B A7 0P s IR AR S 7 R AR
S8 0L I WA L AT o RcRE SR B2 RE 1. e 2
BAT— AT AHUAE AT AR P TR APLEEA
1 5 AT AT 55 S AR 2 ) 2 AT 89, EL 5 0 T 3R 05
NI ABLEBT R i BE 1 7E AT U AR AT v xR B
JIt LIRS 537 B0 558 385 L B BS54 55 4 4 1 i B B
1A B AHAE i ] AP A AR AR IR R L xR
2 A BT TT R PEAL (4 B B s 0 590 AN T) £ JBE X %€
IT— T AHLI Pk REFN 22 A PR BEATPRAL L DAtk H 3L
530 2 A B BeAE S S i A 4R A

R AP B BETE A BT — R TE ABLTE KA T AT RE
LAY R AT S MR I O A& —E i A BB R R
T LR R 22 4 1R (] HL A7 B e 9% T 45 A



55 3 1] JE) AR S5 o R T O DL S0 0 4 19 52 4T — 1A TE AL F 22 4 3T Al 89

AT ABLRSEA|
I

I I I ]
i f B BB, [ECETBBB, | | RIZFEENB BB, | 53R HIb BB, | [ Mk BB,

e AR

i il

Bl L

C, C,
e L1 T 1 1 [ 1 11 ] ]
| o] [ | [ ][] [h] [ ][] [ ] (e | e e e e | e el e [ ] e | [ T e ke
|| 2o | (| [ | (||| | Ao A 5 (| 2 (19 (| (o (0 || 5| (o O 2 B | 3
| | e | (|| ] o | (2 || 2R | |k | (| (ot | 0 | | | 2 | | | R 3B ST 2| T | R
ol | | | (2 | (2| ] || | (4 || | | (| (| (|| | |5 o 5| o | il f 52
|| A R | ||| e [ | | e || 2|22 | | 10 ol e || 5 |0 | (|40 [ | ([ || 2 | 2 || 22| |22 | 22 | 2 || B | | | e |
Jil| | i | |22 || 4l | | 4| | 42| 42 || [ | | | 2 22 | ) e 2| 20 | 20 | |2
D] DzDz || e | 4 Dx Dg B% T || 3 (|3 || 3 |7 )| 7 || B[ T || e Hbl‘r)ég#gibﬁszDzv Dlexz

| DD ||, D, iz || |13z || 8 10, I, | e D, | 77| 77| P2 PP

D, fie|| A | fig|| S|l (PP

jjjjijH Dzu

L J S J J J J Jr JL | DHDISD]ﬁ L L LIl

3 BT GFRANERRETHIERER

Fig.3 Deploying safety assessment index system for reconnaissance-strike UAV
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Fig. 4 Deploying the safety assessment process
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Fig. 6 Deploying safety assessment results
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Fig.8 Comparison of evaluation results
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