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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.
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Table 1. Operation Status of Metro Line 1~9 189%0°]™ 434 FAME Ao - %7} 7V =
Number of Annual Total . S AR L]'E]']//%LE]'U] ojefgl o] AP AAHA|
Weekda PASGR Congestion Rate olo] umlE] wAlE Lol o121 o8 ]2
> %) A o] W] WSk Table 49} o] daF 23 Sl
Operation (thousands) _ e o = -
Line 1 517 170.807 144 7} AlE din] 40 2= A Qe AA ot o %
Line 2 551 755,604 202 701—;g— ‘gl 7“;‘(]_ 1H jif_;‘(j]—};_i ?_3H Zo:;'(]_x]ﬂo] %6@}]%3
Line 3 410 10,729 147 - o —
Line 4 496 293,775 189 = olojxl Alom FAT = Atk mEh & AellA=
Line 5 465 308,201 154 AT R Qs 3R o] 7P HIHE]| o] Fo A= 8:00
Line 6 356 312,163 130 _ _ N
Tinc ol 197 176 m T 9:004171A] 9] HlolE S EAsle] E=E /HAE
Line 8 306 378,302 139 Bzt ol
Line 9 540 88,927 115 o -
> ) 1 9 o] 2. 5lxl olole =
Total 4,508 140,314 158 2015 197E 1197449 5313k Q19 HolF
Seoul Statistics Information System, 2015 £ Table 5} o] 58k} <147ke] xfol= FH+F 2uf o]

3
30 66 673131/] 2Fo) & Hola g} ek &%)

k)
Table 2. Congestion Rate 7he] AUAE T3546HOE AGE 2AS S3 Ea
= Z

=
No. Passenger | Congestion No. Passenger | Congestion T HF3 A 2ES A ads A S S04 8
(Person) Rate (Person) Rate(%) -
54 34% 7 240 150% HE B Zlow AR
2| e s w0 [ 4320 A4} Aol = Fig 13 2] % 107h0]v] 9]
3 120 75% 9 320 200% - N Tal s N
100% oA SR FSdse SAHACIET & 40, S%
4 160 S 10 368 230% N =
(St A WelA 9%2 b 33 AoEs F 67l 4
5 184 115% 11 400 250% 01
6 216 135% 12 432 270% E] 01 ME]—
B Table 3. Operation Status Table of Metro Line 4
IEARH 9507 G54 % EFES e
_ . N L Number | Travel | Interval C "
LH Table 10] —v—ﬁgﬁiﬁ'oﬂ Lq'e?i TE:\H iﬁg] \32‘%:!]— ]}l Section of Time (min.) OI;{g:tSClOn
[ 57 i = € Stati (min.) | RH | NH
B @A Aok 71 EE(00% Rt D5 | s [ 5| o
- 0

WE »}E}ugcq 254, 4540] 44 2 gan | Nomuerveons

= o83 & EFLEE Hol: o]fE 3
298 .‘:;—_—O‘]_o:] ;g%g]l‘:_ ZMEo] £ Y0107 7|5 Table 4. Service Delay Time and Scheduling
(})\ij—, olof whe} &A= EXE ¢35t gigoz 3 Average Service Subway Scheduling
e s s Delay Ti in. N
SERE BUt ERSUY TR MRS Agsly o Tne ) (Rumer
th[7] AT 454 AP S Ege dF SAFES Service 3.0 20
Ak gl 71 FAP|ZEe R Qe & AAALe] A
AH] o] & Bd 5 gle 2 Aol Hagh Aok Table 5. Ride and Alight Passenger of Sadang Station
olof W} H Ao = 454 AAFY S o= p— Time
At el X% HEes Adsr] s AvE, g7 8:00~9:00
- . . Month Ride PASGR Alight PASGR
% me $YEEY 5L Y 29 Adsnd —— —— ke
sk} 2015.10 123,932 53,226
2015.9 115,119 49,283
o 2015.8 105,209 41,190
3.2 At 23555 2015.7 118,326 44,780
; - 2015.6 116,345 49,773
454 FHALS WoATE Table 37} o] 49412 20155 114,774 54,177
gufdo] GeE A7 F 267 S st 2015.4 126,462 58,025
9l o A e R =% By PAR= E 2015.3 128,481 59,248
sloml WA S HAIRH) 3+, MIRTANH) 53 20152 91,408 36,420
< Hola 9t} o]t o 45K EHEE= 2015.1 112,516 44,229
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(a) 1~3 Gate (b) 4~6 Gate

=
-

(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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Table 6. Metro Line 4 Timetable on RH hours

Number Time Number Time
1 8:02 11 8:31
2 8:04 12 8:34
3 8:08 13 8:37
4 8:10 14 8:40
5 8:13 15 8:43
6 8:17 16 8:46
7 8:20 17 8:49
8 8:23 18 8:53
9 8:26 19 8:57
10 8:29 20 9:00
Table 7. Ride Passenger on RH hours
(unit: %)
0 1 2 3 4 5 6 7 8 9
car car car car car car car car car car Total
7417375143198 |11.1[148(9.0 |92 | 9.6 100

78

Table 8. Ride Passenger on RH hours

(unit: person)

0 1 2 3 4 5 6 7 8 9
Total
car | car | car | car | car | car | car | car | car | car
338 | 332 | 345 | 653 | 450 | 509 | 676 | 410 | 423 | 440 | 4,576

Table 9. Ride Passenger After Controlling The Gate

unit: person)
0 1 2 3 4 5 6 7 8 9 Total
car car car car car car car car car car
25%| 2541 249 | 259 | 490 | 337 | 382 | 507 | 308 | 317 | 330 | 3431
30%| 237 | 233 | 242 | 457 | 315 | 356 | 473 | 287 | 296 | 308 | 3203
35%1 220 | 216 | 224 | 424 | 292 | 331 | 440 | 267 | 275| 286 | 2974
40% | 203 | 199 | 207 | 392 | 270 | 305 | 406 | 246 | 254 | 264 | 2745
Table 10. Metro Line 4 Timetable on RH hours
Numb'er Time Number Time
1 8:02 13 8:31
2 8:04 14 8:34
3 8:06 (+) 15 8:37
4 8:08 16 8:40
5 8:10 17 8:43
6 8:13 18 8:46
7 8:15 (4) 19 8:49
8 8:17 20 8:51 ()
9 8:20 21 8:53
10 8:23 22 8:55 (+)
11 8:26 23 8:57
12 8:29 24 9:00
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