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[Abstract]

In this paper, we propose a new station selection algorithm to solve the illegal parking problem of
shared electric scooters and improve the service quality. Recently, as a solution to the urban
transportation problem, shared electric scooters are attracting attention as the first and last mile means
between public transportation and final destinations. As a result, the shared electric scooter market grew
rapidly, problems caused by electric scooters are becoming serious. Therefore, in this study, text data
are collected to understand the nature of the problem, and the problems related to shared scooters are
viewed from the perspective of pedestrians and users in ‘LDA Topic Modeling’, and a station extension
algorithm is based on this. Some parking lots have already been installed, but the existing parking lot
location is different from the actual area of tow. Therefore, in this study, we propose an algorithm that
can install stations at high actual tow density using mixed clustering technology using K-means after

primary clustering by DBSCAN, reflecting the ‘current state of electric scooter tow in Seoul’.
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I. Introduction
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II. Research background

1. Related works
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III. Awareness Analysis of Shared
e-scooter

1. Analytical method
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Table 1. Condition of Text data collection
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Table 2. Tokens Used for Analysis

Website Total Type Number of data
Naver Cafe 559,370 | Noun 16,185
Adjective
Google Play Store | 223582 | vgrp 7,913

2. Results of LDA Topic Modeling
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Table 3. Results of LDA Topic Modeling -Pedestrian

Topic Word Interpretation
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Table 4. Results of LDA Topic Modeling -User

Topic Word Interpretation
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IV. Station extension algorithm

1. Current status of e-scooter tows
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Fig. 1. Map of e—scooter tows

20219 71% MEA] Qe SuE7t 663,965 0=
QI Fert 7P A9 Q1 A= 0pEL(378,6867)
7} 7,408710.2 7V thao)7] miEo] ‘A& Aol 9l
T dolHE &8st 18 [FUJSE Hlawsl Bkt
[24]. & FAJAF AA] 19] $1p1(476,998,558), 291
S ®71(334,691,734), 39] O}EL311,507,042)2 &bt
7F 195 AFAIsITH25]). oo A RFURJIT-E 2ot
et 20~294) R e ZEE =
A A o] Qllt) Fig. 2.014 &Y 4 %0
20~29M] AFAITE FAUTE o7 S 7
Al ek dets] LA
we Numiber of tows

B00M 1 ufgwircoming popultation aged 20 to 29
mn Total incoming population

- 3,000
- 7,000
500M 4
- 6,000
400M 4
L 5,000

300M A - 4,000

F 3,000
200M 4
- 2,000

100M 4
- 1,000

0. L O

Sgongdong  Songpa

Dohong Mapc  Ysongdeungpe Dongiak

Fig. 2. Incoming population and number of tows
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Fig. 3. Number of tows and number of parking lots

2. Theoretical Approach of Methodology
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Tow data by administrative district
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Fig. 4. Across—the—board process
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Table 5. Outliers and Clusters by Hyperparameter

QOutliers Number of clusters
0.0008 301 106
0.0009 216 88
0.001 165 62
0.0015 44 19
0.002 18 6
0.003 6 1
0.004 5 1
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4-1. Detailed Experiment result
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Table 6. Number of selected stations by district

Administrative district Selected stations
Mapo-gu 18
Songpa-gu 11
Yeongdeungpo-gu 15
Seongdong-gu 10
Dongjak-gu 10
Dobong-gu 5
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V. Conclusions
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