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Abstract: A crowd intelligent (CI) system often acquires, calculates, and transmits a large amount of redundant informa-
tion during the performing of exploration tasks, which inevitably results in inefficient use of the limited resources.
Therefore, it emerges a strong incentive to design a task-driven mechanism for efficient utilization of computing and
communication resources. A crowd intelligent cooperative obstacle avoidance method inspired by brain attention me-
chanism was proposed. Inspired by brain attention mechanism, the CI system introduced an intelligent selection module
based on the deep Q network, by efficiently tuning the working state of sensors exploring the unknown environment and
realized the acquisition and calculation of key necessary information with as little sensor overhead as possible. Mean-
while, based on the optimal reciprocal collision avoidance algorithm, a single agent fuses a small amount of limited in-
formation from neighbor agents to drive the intelligent selection module, so as to greatly reduce the redundancy of sensor
acquisition and information calculation required for the obstacle avoidance task. The effectiveness of this proposed me-

thod was verified through extensive simulation analyses and practical realization empowered with Kehepera IV robots.
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The results show that the proposed method can significantly reduce the redundancy of sensor information in the CI sys-

tem. More importantly, as the number of agents and the amount of information interaction increase, there also emerged a

clear trend in the increase of performance gains.

Key words: crowd intelligent, optimization of resource utilization efficiency, deep Q network, optimal reciprocal colli-

sion avoidance
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s, SRR AAEIRE, ToIE PR A RE S
WINPT BRI, 2EH SR T D 3R

BIME EHEFEM LS
AN /_JA__\
a I
convl conv2 conv3 FC1 | |FC2 | |FC3
BT
(60, 60) (W,H,.C,) (1.32)
(W.H,C) W H,C) i
- (LN
(1L,N)

B4 AR

(1>W3XH3XC3)

REIL FEREE A 20 94 26 2
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R NIRRT, T2 B0 PR DL R AR s
0 TR ) BT, A SR FARALES AN 15 B R(s,) BAK
HT 1 5 AR IR ES PR AN B PR 5 L O(s, ) < Bl B[]
t ANWAEA, Horb OCs,) AR A EI 1) JE B AT T
BERFPIER S

XY C e 0(s,) » 4t (3). X (1),
HJ LAAFBIAE ¢ B8] Py J6E S il i T 75 20 4 5 C 1
ANEEARA L, R T C O BERSY, [R 4
W 5 BT A0 1100 A A o I A R I ) T AT
15 ORCAY, ., BEIMTXS OCs,) TEABERF L
AT H B G 5 A 1) d T R B I EAS S R T 3R A
B0 AL IR R 0 IR B AR R ) R AT O AR S
ORCA’,, . :

ORCA’,,,, =D(0,»"™) I ORCA;. (13)

CeO0(s,)

KA, WTEASKEF ORCAY,, » EHLEE A 4
7E ¢ I 20 55 24 (AT AT AR A7 ORCAY, (1) WiTh
ORCA’,(1)=ORCA’,, ., NORCA’, = (14)

Wi (14>, X (D) HLFEEBPEEN 4 ZEr
() B ¢ AN R AR AR T3 58 o™ DA R A R A4 o
AD:

new new new )
y

vilt =0,y

e (15)
A =arctan| =—— |- 6,
vX

T ARSCSEEAT A Khepera IV A5 AL
A RIS B 2E B, RILTREN Fidk ORCA
ALV IR B v 4 LA N e A e ()
Vi = (v vty o R (8) BN (15) i
IR ™ QIR

P — |[pynew AD-1
' ! 2 (16)
new new Aa .l
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16 [N Eiash A AR AL A2,
ST PN AR 22 XU U2 TR B p LA A
5 ORCA A S & o WEREPRSRANEINGNE 2 TR

Bk 2 @RLYCREE
BN TS AR E R, Hlas AR

Ry
5 ﬁ;%\o;

B HLAS N BRE v
1: LA AARHE(S B R A1 O ¥ T HLas N5 ks
G EEIE AERMESMEEN=RUO:
2 LA AARTE NV UHSE 5 BT DA Bl R i
T I AE R B 255
30 WLEs NARYE M 5 B As A7 & 17 n v
TETRE vl
4: LA NARSE N 2390 oH SO N AT 3 FE AR
ORCA";
50 HLas AL ek AU N ORCA” Hh e 5 5 22
T IR v [ v
6: Hlas NHg v il i WS X 72 3 OK B is B 5
TUEEAR Ry v
gr b, AR AR SRR I B 3 TR .
B3 ERIHUEE A IR P e e
1: ¥liH4k ORCA LB 1 AH OSSN, B A
AT AR AT R & 7
2: WIGHHLAR N SAR IS . A5 S D Re iR,
BLEE NI EEAE I O(s, ) FBT ILARALE A H1E S
R(s,):
3: repeat
4: BLES K 4RI PR (S B O(s) 1E R
R R RRIL R S RN, 19 21 75 2240
TR RS L5 a s
50 MLas AR a 57 6 B 4% g i D) gk
PRSI IAEE B O(s)) :
6:  HLEs K-SRI S B O(s)) B E EH
PHABH LA NS B R(s, ) SR A RN 2 1)
PN
7: HlEs N HE 2 tHENLES AR Al
(R vl
8: WA N UBIRPA T v FFAEAFIN TR 7
9: until FLas N MVILIRSEH 2 HFRIRE .
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