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Abstract

This article proposes a new pedestrian avoidance algorithm for social robots that coexist and communicate with humans and do
not induce stress caused by invasion of psychological safety distance(Social Distance). To redefine the pedestrian model,
pedestrians are clustered according to the pedestrian's gait characteristics(straightness, speed) and a social distance is defined for
each pedestrian cluster. After modeling pedestrians(obstacles) with the social distances, integrated navigation algorithm is completed
by applying the newly defined pedestrian model to commercial obstacle avoidance and path planning algorithms. To show the
effectiveness of the proposed algorithm, two commercial obstacle avoidance & path planning algorithms(the Dynamic Window
Approach (DWA) algorithm and the Timed Elastic Bands (TEB) algorithm) are used. Four cases were experimented in applying
and non-applying the new pedestrian model, respectively. Simulation results show that the proposed algorithm can significantly
reduce the stress index of pedestrians without loss of traveling time.
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Table 1. Performance comparison of commercial algorithms and proposed algorithms

Parameters Performance Index
Algorithm Dataset Velocity Tn'avellng Variance Stress Index Variance
(m/s) Time(s) (count)
5 10 0.80 8 0.66
CASE 1 - DWA TownCentre 10 4 072 6 0.64
' Zara 5 10 0.90 5 0.56
10 6 0.80 7 0.47
5 10.8 0.82 2 0.36
CASE 2 - SD.DWA TownCentre 10 55 051 3 0.36
’ Zara 5 11 0.81 2 0.40
10 7 0.81 5 0.36
5 13 0.86 6 0.44
CASE 3 - TEB TownCentre 10 8 0.86 8 0.34
‘ Zara 5 12 0.83 7 0.66
10 7 0.81 5 0.66
5 13.2 0.80 2 0.44
CASE 4 - SD-TEB TownCentre 10 8.3 0.81 3 0.61
' Zara 5 121 0.81 2 0.61
10 8 0.84 2 0.67

T3 2. AlZEolM B
Fig. 2. The simulation environment
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DWA vs. SD-DWA (Traveling Time) TEB vs. SD-TEB (Traveling Time)

DWA vs. SD-DWA (Stress Index) TEB vs. SD-TEB (Stress Index)

J8 3. A48 gu2|En SD €12|E H|1(TownCentre Dataset, FHKT: 5mis)
Fig. 3. Comparison of commercial algorithm and SD algorithm(TownCentre Dataset, velocity: 5m/s)
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