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Intention recognition for multiple agents based on situation map sequence

DUQin—longl, HUO Xin*t, ZHENG Kai?, ZHOU Dian-le?

(1. Control and Simulation Center, Harbin Institute of Technology, Harbin 150080, China; 2. College of Marine
Electrical Engineering, Dalian Maritime University, Dalian 116026, China; 3. College of Advanced Interdisciplinary
Studies, National University of Defense Technology, Changsha 410073, China)

Abstract: Intention recognition for multiple agents is an important problem in multi-agent systems, and is widely used in
autonomous driving, human-machine interaction and military field. Due to the uncertainty in the scale of multiple agents
and the distribution of obstacles, the generalization ability of a current intention recognition model is limited. To reduce
the sensitivity of the model to the number of agents, an intention recognition algorithm based on a situation map sequence
is proposed. The observed information of multiple agents is converted into the situation map sequence and the model is
trained based on the situation map sequence. In order to improve the adaptability of the model, the generating method
of the obstructive situation map is proposed for situations with obstacles. In addition, in order to reduce the dependence
on expert knowledge, the repulsive field factor is estimated using convolutional neural networks. Finally, the proposed
method is compared with other methods and ablation experiments are conducted. The accuracy and generalization ability
of the proposed algorithm are verified by the results.

Keywords: situation map; intention recognition; multi-agent systems; deep learning; group intention; long short-term
memory
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. RPASOK RIS E BN LRS S A E R
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VR 7 VA AL RS A B o 2 R A 5 N UK.
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4.4 HELSIE

DRISAIEAR SC 5148850 43 (AR ), W vt R s 6 gk
AT, 5 SR A0 & 10 fros. o eta* FoR AT R
A1t 7, norm™ /s A~ 73 2H 5 — 4k, tanh* SR 7 4 H
405 7135 A 3, old N JE R T7 .

AL 5y IR — Ak J 5 S350 5 R A
FH e % MR $2 T = R AL R 8RS e Ab, Jr 0
FATE X = R BB £y SR AR TE RS 0 N A
5% ~ 10% LT, GelE it — 5 3 T 2 B IR A Y
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45 BEBYTETHHESES)

EHL LR SR (1) 22 8 B A0 i sont 2 R
R AT AR, 45 a0 & 11 o, B 11(a) N E BEREAA
T 5% = R 31 45 S, 2 PR A TR 8 A A ) 81 s
= B 1) 8 R R B R sl 4 IR, 1 A
28— BRI IR] R ) 5 R At T 7 P A i ) 3
2 B TR R BE AR BA T T B A2 H, S0 510 R
P BRRAE I A S B, 3 DAl i 4 B4z BIRAS TE I
B EEAT VR B 11 () AN 11(d) 23 5 N B e AR E B
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AT IE A IR ).
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FoAth JUFR 5 A0 B, AR SO VEAE R RE B I 0 T
BRI

#1  EMHEEIRBEEARIRE %

t/s  proposed LSTM  CLSTM  SCHR[12]  SCHR[14]
10 27.5 47.5 45.0 40.0 52.5
15 12.5 40.0 375 30.0 475
20 5.0 37.5 325 27.5 42.5
25 5.0 37.5 32.5 27.5 45.0

5 4 #®

ASCHEH T —FEE T 54 B AU 0 S R A
ARG 7 1, 27 V7 A7 E RS O PR 8 7% PR )
VHE A 8 o, ELVZ AL B 0 T . 0o 2 PRl ) £
B BT T AR AR IE B 25 9 R A A R, SRR
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T 11 75 PR LS VA 2 B I Y AL B . i e
Rtk S BRI BB AL R 25 3 IR R U BB

PR3 o 2 A B A s ) AR A T — o
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— R BRI FCHME, X e A VAL ST A 5 AR
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