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Design of Congestion Standardization System Based on IoT
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Abstract The Seoul Metropolitan Subway, which started operating in 1974, plays a major role in transporting 7,289
thousands passengers daily. This trend of a steadily increase in passengers from 2012 has increased the congestion
rate because of the limited capacity and time. To solve this problem, Seoul city is consistently working on improving
the subway facilities, such as the construction of a detour path. This project, however, has only a slight effect on
improving the congestion rate and is too expensive to construct the facilities. Hence, this study suggests The
Congestion Standardization System based on the IoT for improving the subway congestion rate. Based on the system,
the expected effect analysis was performed, which resulted in a decrease in ride passengers from 34 to 20. In addition,
this expected effect analysis shows that the number of subway vehicles can increase from 20 to 24. The suggested
system will have a significant effect on the efficiency of the management system.

Keywords : Congestion Standardization System, Improvement of Congestion, IoT, Subway, Sadang Station
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Table 1. Operation Status of Metro Line 1~9

Number of Annual Total Congestion Rate

Weekday PASGR %)

Operation (thousands)
Line 1 517 170,807 144
Line 2 551 755,604 202
Line 3 410 10,729 147
Line 4 496 293,775 189
Line 5 465 308,201 154
Line 6 356 312,163 130
Line 7 421 197,176 172
Line 8 306 378,302 139
Line 9 540 88,927 115
Total 4,508 140,314 158

Seoul Statistics Information System, 2015

Table 2. Congestion Rate

No. Passenger | Congestion No. Passenger | Congestion
(Person) Rate (Person) Rate(%)
54 34% 7 240 150%
2 94 59% 8 280 175%
3 120 75% 9 320 200%
100%
4 160 (Standard) 10 368 230%
5 184 115% 11 400 250%
6 216 135% 12 432 270%
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Table 3. Operation Status Table of Metro Line 4

L Number | Travel | Interval C "
rll Section of Time (min.) or;gcts ton

© Station | (min.) | RH | NH ate

4| Danegogac™ 26 3 135 189%
—1_Namtaeryeong

Table 4, Service Delay Time and Scheduling

Average Service Subway Scheduling
Delay Time (min.) (Number)
Plan 2.5 24
Service 3.0 20

Table 5. Ride and Alight Passenger of Sadang Station

Time Time
8:00~9:00
Month Ride PASGR Alight PASGR
2015.11 123,890 52,713
2015.10 123,932 53,226
2015.9 115,119 49,283
2015.8 105,209 41,190
2015.7 118,326 44,780
2015.6 116,345 49,773
2015.5 114,774 54,177
20154 126,462 58,025
20153 128,481 59,248
201522 91,408 36,420
2015.1 112,516 44,229
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(a) 1~3 Gate (b) 4~6 Gate

=
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(c) 7~8 Gate (d) 9~10 Gate

Fig. 1. Gate Status of Sadang Station
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Fig. 3. Components of The System
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Al A8kt Table 8. Ride Passenger on RH hours

(unit: person)
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Table 9. Ride Passenger After Controlling The Gate
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Table 10. Metro Line 4 Timetable on RH hours
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Table 6. Metro Line 4 Timetable on RH hours
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