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Research progress and prospects in aerial target intent recognition

SUI Jinping !, WANG Yitao'*, SHI Hongquan', LIU Zhen?, LIU Xiaokang®, CHEN Xingjun'
(1. Operational Software and Simulation Institute, Dalian Naval Academy, Dalian 116016, China;
2. College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China
3. School of Software Dalian University of Technology, Dalian 116024, China)

Abstract: As a core component of air combat situation awareness, air target intent recognition has increasingly highlighted
its importance and challenges, and related research has become one of the key research directions in the current field of situation
awareness technology. However, existing literature lacks systematic sorting and summarization of this field, which has to some
extent restricted the research and development in this area. This paper systematically reviewed the current research status and
development context of the field, dividing existing research results into four categories: probabilistic reasoning based, cognitive
reasoning based, traditional machine learning based, and deep learning based methods, and conducting qualitative and quantitative
comparisons. Meanwhile, it focused on analyzing the development trends of two emerging subfields: UAV intent recognition and
swarm intent recognition, and summarized their current research directions and ideas. Finally, a comparative analysis of the above
methods revealed their advantages and limitations. On this basis, prospects for future research directions were put forward.

Keywords: aerial target combat intent; group combat intent; intent recognition; probabilistic reasoning; cognitive reasoning;

machine learning; deep learning
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Fig.9 Combat intent reasoning process based on extreme
learning machine
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Fig.10 Combat intention reasoning process based on
random forest
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Fig.11 Combat intention reasoning process based on hidden
Markov model

B v B AR ERA S B R AR, 5
oy B HMM RS MR s, M T
AT BRI S ASHEEEMELE

#ZFEBOELT HMM 21 7 —Fhili AR50
W5, OB MEEE 13 FLshZRA R
HMM #EHEE, F|FH Baum-Welch Hiyk: > AEHY
SR, A ORI 1) R SR S AL 5
% H PR BN AR A DK £
WL HMM 454, 18R EE R Biviz
HBH, WEESE. . EEES I HMM,
I P Ay LU SR AR S e 31, SIZ B 520 )
SN, RS M = A T A AR
BA 72T HMM F25 o B bs s B BI 1 7
&, el PR, SRk =R R, K
T RE-ARURE A MR o = EBY B, 4 Bl
VIARZS HMM, SRR USRS T2 ST S5,
TR o A AL R SR, 52 Rt B bREE
KPR N A B TR FE PR S AL AL B, SEB T S As e
GRIHET ShAS B S HERE

Jiikagt. B HMM Reiesd T a3 s
Hstt H AR AT N B SERT oA, (H LM RE R AR
W RBE ) se B E AR M. R, TR
o AN R A PR AR Ak i R R B, T
HMM )25 o & BRI 5 2 R e
ST RE R A IS AN TS . 5
b R B B I e 2 4Ry
AU, TR FE 2 ) 7R A K I 4R R AE
RE A3, DRI AR I IR P 2 S TR 2
H bR s R B RAS 2 T Z N, HIEAHE
IR 12 s



K12

B TURE 2 2 BV s P R

Fig.12 Combat intention reasoning process based on deep learning
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Fig.13  Deep learning method for airborne target intent recognition
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Tab.3 Public dataset for aerial target intention recognition
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recognition methods
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