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Threat Avoidance Maneuvering Decision-Making for Unmanned Aerial
Vehicles Based on Experiences and Intuitions
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(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract:In this paper, an unmanned aerial vehicle (UAV) maneuver avoidance decision algorithm based on
experiences and intuitions is proposed for threats UAVs encounter during flight processes. Firstly, the
situation information obtained during the safety threat avoidance maneuver of the UAV is structured according
to the maneuver avoidance area, and the corresponding maneuver decision tag set is recorded. A UAV
scenario decision-making knowledge is also established based on the data. Secondly, the long and short-term
memory network is used to map the relations between the data scenario and the maneuvering decision in the
UAYV scenario decision-making knowledge database. Thirdly, according to the principle that human make
action decisions based on their intuitions, a UAV maneuver avoidance algorithm is designed based on
intuitions. Finally, the simulation analysis is conducted to illustrate the effectiveness of the proposed real-time
threat avoidance algorithm for UAV's.

Key words: unmanned aerial vehicle(UAV ) ; intuitive decision-making; scenario decision-making knowledge

base; long and short-term memory network; threat avoidance maneuver

AR, JC ML B K38 B RE T 5 AR AT
AE 775 AR RS = BB L BC B RS SR T
h— Tl R R AR A A . T AN T A RS A [
155, MBA —E R HERY A TR SRF A 3 A fE
I RBTEARIE H B M ETER R, A S

B7s A AN AT S5 R [T 55 o DR, B AL BA A 3
WHLA BRI A B A EERRE .
v o N AILAY 2 g T R sl B SR B g 2 3 1 BRAC AL
1A R

M AN B AT D AR 2, 56 [ 25 42 EAG TR

HEETB : HEARREEA(U2013201) ;a8 BH# 3 4 (201957052001 ) 5 VL7544 1l -1 5 242 (20202112) .

s HHEE:2021-07-28;1&1T H#1: 2021-12-30

BEMES BRI, 5B, #8487, 44 3, E-mail: chenmou@nuaa.edu.cn.

SRR TW W, Bk, SRE%E % T 258 5 A JC LB BLEE AL 2 5 3R 0 vk [T, M B 2 L R R 222440, 2022,
54(1):77-85. WANG Panpan, CHEN Mou, WU Qingxian, et al. Threat avoidance maneuvering decision-making for un-

manned aerial vehicle based on experiences and intuitions[ J]. Journal of Nanjing University of Aeronautics &. Astronautics,

2022, 54(1):77-85.



78 MO OM % MK Kk % % i

5% 54 %

TR H USRI W7 - P 3617 S G BT AL 5E
JES L 5 A P A B 4 ey R Sk R 2
3B RLES T IR BT A AR Ak, 4 SR 3 Sk
o AN W R A TR el A A AR KA Je) R
P 5 SN X S IR 38 v 2 e s A AL S S
AP I Jeg F8 B 55 100 28 Ak it By B . SCER (6148
H —FA] DL i T A HLAE B A IR B T A8 FV g
07 B B B Bl T AR R R B LB . SC
AR L7 J4 H 2 T YR 5 I [] 2 04 ok i A 2 40 5 B Y
AL TN AL 5 R GRS iz ah X 1
St RGBT R R E AR . A5 NI Y R A
FOME e B SCHERES T4 1 1 35 T iR P ok S
TN H EREW T E . SCERL9 & T —F7EdE
1550 5 40 B IR BB R 5L T e i S JRBE R ok
b R AL 4 22 T AN ALA B A0 S5 K A % a4 G
B R % 2565 AR A R T 2506, R TG R p
22 W 4% (Recurrent neural networks, RNNs) Ll A
Kz sl B2 JZ , SCHER [ 10 J7E A b P81 iy B Ay b 47
% A28 R0 0] R i e S, O IR 2 I 32 12 (Long short
term memory, LSTM)#f £ ¥ 4 X 52 8 £ 4k | 424
RSB AP S AT AR A AT DI 2R 4 B R 4¢
Az R B AR SR o DL b SR DA 2K i R e R
TR AR B R BT T — o BB R (L X

ZH

FTABLE S

Jo AL R EE A i DR 5 13y B 5 AT Ak T ) R o B
it L — B RABTE

oL T e AL i e 5 2 0 A PL A AR
R GRS IRTT AR TC LA T S I ALl PR 2 A8
A B L Bl P O 2 e Bof 3 OCH AR
Mo 32 LR SCHER S %, 15 % NI 7E B 52 vh i 2 gl
I, BE ) 0 45 0 0 TR R L S AN T R A B
IR, bR 285 114 D R 45 2R RE AT S0l o 22 42 il
AR o R, AR SCHR Y — i T 22 00 e 1 B A
HLIE T B RE BIL 3l 5 7 3k, B UL S HE AT S 4 e 3
3t AR A JE ML AR T I R I B 5 N — A R i
HE AT 280D o A s R SR

1 (B3 A 5 ¥ & JR

1.1 T AHLE 5 BB 308 R 3R R 12

FES 2 CATIREE N, Te AL LI I 1 P Jak
i R0 FE RGBT I AR SR AT A
o AT RRRE T AN AAERR ST, 75 B = %)
3 T W L A R e SR JC A HILIE ek BB A S 1
L RS R AT B AR B BT, ST
LR TN T LR P R A R T AR
T AALA T RE W B BE 7 o T AL B POk
JE B S P R S T AR AN R 1 TR

=»

RiASE R

N/

1

h 2

‘ —1
H S
£ ole) Ul Ldw) Les

P TE AL B 5E i R i ke SR Dt L ]

Fig.1 Schematic diagram of UAV threat avoidance decision-making based on intuitions
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