WHMH%HHWW moF oW R B A 48 % 4 6 )

ELECTRONIC MEASUREMENT TECHNOLOGY 2025 4 3 H

DOI:10. 19651/j. cnki. emt. 2417357

B FT AT HE S EERA RSB ABEENL

2F % T m E£45E EAxA

(F R FHFRHBANR T LFR 5EFKF 830017

O ARSI ATE S AT ANREE T ME L0 AR AT R B B AR BN B B A IR R, 7 — R AT AR
PERPRE MR , B S 8 g TR A% G0 0 4R R 1 5T pR Ay X R v T bR I RS R b @ AT A Bl A T A (A K
G5 GAT N T A RAT N TF IR AR , 38 5 AL 2% A AT N2 3 B BRI 38 B 8l 56 R A PR AR 68 0 AT 32 7 5 A0 19 A 47
PERNA LY . SRS ol 5 B B S IR BT 09 S50 6 b 0 UE L (AT N R AT 5 A A 0 IR S5 LA N TE S AR i R TR
TnfEA , 68 4% 3 2l ke FF AT ARE 2 19 B30 A5 8], R0 T S5 AT N AE h S B T REME L R B BT S A T T P R B AR
TEARR S 05 ELEREE b B 3 A 43 46 48 7 1,15 F 2,58 ss E AR 3 St B Se 3R B b a8 g i Al > I i T
1.14.,2.30 1 0. 12 s, 2045 R R U] BT AR 45 A AU AL 88 N3G N 2 2217 N 883 5 18 ke e 0, 35 4R L 48
NFE LS il 37 55 v B 4 38 A 3 R S A R

KEIW : MRS LA A BRI A7 AT 47 AR

hESES: TNIGT. 2 XEARIRTG: A ERiREEREKEG: 160. 6040

Service robot path planning based on pedestrian openness comfort model

Ning Zihao He Li Wang Hongwei Yan Wenlong
(School of Intelligent Manufacturing Modern Industry, Xinjiang University, Urumqi 830017, China)

Abstract: In order to solve the problems that it is difficult for service robots to accurately understand pedestrian
intentions and unreasonable obstacle avoidance path selection in dynamic pedestrian environment, a pedestrian openness
comfort model was proposed. Firstly. by extending the traditional two-dimensional symmetric Gaussian function to an
asymmetric Gaussian function, the dynamic comfort space of pedestrians can be modeled more accurately. Secondly,
combined with the pedestrian’s head posture and pedestrian’s openness characteristics, the robot's ability to understand
the pedestrian’s movement intention and social interaction relationship is enhanced, so as to improve the {riendliness
and rationality of navigation. Finally. through the comparison and verification of simulation and experiments in the real
environment, the service robot using the pedestrian openness comfort model is more optimized in path selection, and
can actively avoid the interactive space of pedestrian groups, which not only reduces the possibility of conflict with
pedestrians, but also enhances the smoothness and naturalness of navigation, and shortens the movement time by 1. 15
and 2. 58 s respectively in the simulation environment of different scenes. In the real environment of different scenes.
the exercise time was shortened by 1. 14, 2. 30 and 0. 12 s, respectively. Experimental results show that the model can
effectively adapt the robot to complex pedestrian dynamic scenes, improve the efficiency of obstacle avoidance, and
significantly improve the social friendliness and navigation quality of the robot in the human-machine integration scene.

Keywords: service robot;path planning; pedestrian openness;pedestrian model
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Fig. 2 Traditional pedestrian space model
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Fig.5 Pedestrian openness comfort model in different situations
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(@) MAEFIEPEEBEA F 5T AME (b)) T AHFRUEEF GRS R 517 AHIB
(a) Meet pedestrians under the personal (b) Pedestrian openness meets pedestrians
comfort distance model under a comfortable model

B 11 S — 547 A AR A A% 15 R
Fig. 11 Scene 1: The raster map is displayed when

encountering a pedestrian

T JE & T AR A AL A Al i il 5 A7 Sk R S A 2



TTR F: ATHATHREFERA GRS IEABZAR

AT R L RERS SR TN 2R 2 AT A A9z 3 3 1A L i A
BEARAT R . TR A B AR BLEE N EShSE T 2 fidT
AT BERTTE B9 A DX 3, R AR AIE T 47 A2 8l 9 &F 16 1 . d 42
THT Blds NAE S 255 5 v 14 i A B i 0 Ak 2 38 B A
4.2 BRTZENIBESR

SEB I 5 IS HLas AGREBR B AR AN 12 BTR . 54T
AR I8 1 B A P S P 13 R TR SE g g s b, A
H R AT NIELERIE SCHK L 28 3 04T A B e N & 51 JF
HIAEIATT 1

(a) ERA NEFEIE BRI R (b)) MERAT ATFIUE &7 &AL () 8845
(a) The path when using the personal (b) Paths when using the pedestrian
comfort distance model openness comfort model

Bl 12 Yt o BRI UE 45 R
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