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ABSTRACT

This study developed and evaluated a safe route guidance service for electric personal
assistive mobility device used mainly by the mobility impaired people to improve their
mobility. Thirteen underlying factors affecting the mobility of electric personal assistive
mobility device have been derived through a survey with the mobility impaired people
and employees in related organizations in Busan Metropolitan City. After assigning
safety scores to individual factors and identifying the relevant factors along routes of
interest with an object detection Al model, the safe route for electric personal assistive
mobility device was provided through an optimal path—finding algorithm. As a result of
comparing the general route of T—map and the recommended route of this study for the
identical routes, the latter had relatively fewer obstacles and the gentler slope than the
former, implicating that the recommended route is safer than the general one. As future
works, it 1s necessary to enhance the function of a route guidance service based on the
real—time location of users and to conduct spot investigations to evaluate and verify its

social acceptability.

KEYWORDS - The Mobility Impaired People, Electric Personal Assistive Mobility Devices,
Artificial Intelligent, Safety Index, Route Guidance Service
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TABLE 1. Research efforts to improve the service of electric personal assistive mobility

devices
Categories Authors Contents
' ' Lee et a.(2017) Emphasis on institutional |mprgvemgnt by sub@wdmg the device types
Policy—oriented and providing diverse services

Kang et a/.(2019)

Emphasis on the public management of spatial data at the national level

Choi et a/.(2018)

Development of autonomous control of motors responding to obstacles

or terrain changes

Jeong et a/.(2023)

Development of autonomous driving function with multiple sensors

Krzysztof et al.(2015)

Development of a navigation system to avoid obstacles with low—cost

SENSors

Technology—oriented Bo of 2.(2012)

Development of the control method by detecting eye blink signals

Aleksandar and Branko(2013)

Development of the control method by detecting the head movements

Yuki et a/(2019)

Development of an object detection model through the modified YOLOv2

Shim and Son(2020)

Suggestion of a deep neural network(DNN) to recognize road surface

conditions at high speed
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TABLE 2. Typical images and number of images corresponding to nine factors for
learning Al model

Factor Image No. of images  Factor Image No. of images

Crosswalk 13,560 Partial ramp 5,001
Side guter 16,510 remeoray 8,494
safety barrier
Manhole 5,538 Stairway 12,636
Broken
sidewalk 4,434 Sloped curb 19,945
block
Braille block 16,333
TABLE 3. Slope analysis of routes for Al model testing
Test route 1_Jung—gu Test route 3_Busanjin—gu
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TABLE 4. Safety scores associated with factors affecting mobility of electric personal

assistive mobility devices

Category Factor Surveyed score Centered score
Crosswalk 4.90 1.61
Side gutter 3.93 0.64
Manhole 4.21 0.92
Broken sidewalk block 1.10 -2.19
Barrier Braille block 3.72 0.43
Partial ramp 3.97 0.68
Temporary safety barrier 3.79 0.5
Stairway 1.10 -2.19
Sloped curb 2.86 -0.43
Paved road 4.90 1.38
Road material Sidewalk block 4.62 1.1
Habitual freezing section 1.03 —-2.49
0" ~5 3.06 1.36
Slope 5 ~10° 1.02 -0.65
10° ~15° 0.92 -0.75
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