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Distributed evacuation guide system based on positioning information
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Abstract In this paper, a distributed evacuation system based on the positioning information of subway passengers
is proposed. Recently, the subway station is becoming complicated by combining with shopping malls, and movie
theaters. Compared to the increasing complexity of subway stations, evacuation systems are less complex(ed note:
Please check.). Subway passengers in each cell were estimated to use the access point in the subway cells and
statistics information. The evacuation route is provided through a direction indicator and push alarm of a smart phone
based on estimated the number of passengers and exit information of the subway station. Based on this schemes, a
quick and safe evacuation system of subway passengers was proposed. The number of connection passengers was
estimated using AP with OpenWrt embedded OS installed. The average error rate of the number of passenger was
confirmed to be 15%, 17% and 23% at the confidence parameter of 17, 2, and 3, respectively, through a simulation.
The possibility of the system through a simple experiment was examined.
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[Fig. 2] System description for emergency situation
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NO
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Evacuation path guide

[Fig. 3] Block diagram for evacuation path decision
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@ AP of crowded area
| @ AP of uncrowded area
[ Passenger

AP Coverage
Evacuation direction
Accident region

Evacuation
@ Passenger (19 inform
direction

Passenger
4= evacuation
direction

(b)

[Fig. 4] Example of evacuation guide in subway
station and platform
(a)Subway station (b) Subway platform

[Fig. 5] Example of evacuation guide of smart phone
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[Table 1] Survey data
Linel Average of total line
time 08:00 ~ 09:00 12:00 ~ 13:00 1800 ~ 19:00 time 08:00 ~ 09:00 12:00 ~ 13:00 1800 ~ 19:00

list |sampler|user| rate |sampler| user | rate [sampler| user | rate

list |sampler|user| rate |sampler| user | rate [sampler| user | rate

SAT | 142 | 48 | 0338

0338 102 | 32 | 0314 | SAT | 1047 |30.7] 0293 | 107.3 | 40.7 | 0.379 | 2095 | 580 | 0.277

SUN | 112 | 35 | 0313 | 120

0400 132 | 41 [ 0311 | SUN | 952 |257]0.270 | 152.7 | 49.7 | 0.325 | 192.0 | 50.2 | 0.261

MON | 203 | 72 |0355 | ™4 27 10500 150 | 8 | 0533 | MON | 1655 |720| 0435 | 832 | 247 |0.297 | 141.7 | 60.0 | 0.424
TUE | 200 | 80 |0400| 60 25 [ 0417] 180 | 70 | 0389 | TUE | 167.7 |71.8| 0428 | 650 |188]0.290 | 1583 | 53.3 | 0.337
WED | 180 | 75 |0417| 20 15 10300 180 | 90 | 0500 | WED | 1740 |803] 0462 | 71.8 | 232 | 0323 | 1613 | 69.0 | 0428
THU | 200 | 90 [0450| 55 22 1040 | 170 | 60 [0353 | THU | 1783 |71.7{ 0402 | 780 | 2670342 | 1683 | 70.8 | 0421
FRI 18 | 92 0500 50 15 [0300| 180 | 70 [ 0389 | FRI | 1803 |76.7] 0425 | 1135 | 295 | 0.260 | 181.7 | 783 | 0431

74 2%

48

0.3

Average| 17442 | 70.3 | 0.3%6 | 66.14

0.379 | 156.28 | 63.3 | 0.398 |Average| 152.23 |61.3] 0.383 | 95.92 | 305 | 0.316 | 173.26 | 62.8 | 0.368

[Table 2] Estimated passenger data with lo

Line 1
time 08:00~09:00 12:00~13:00 18:00~19:00
. lower error upper lower error upper lower error upper
fist bound | 2Veraee rate bound bound | 2Veraee rate bound bound | 2VCree° rate bound
MON 166.3 1834 9.6% 200.6 61.5 73.0 35.2% 84.5 1829 202.8 35.2% 222.7
TUE 184.8 2038 1.9% 2229 57.0 67.6 12.7% 782 160.0 1774 1.4% 1949
WED 1732 1911 6.2% 2089 342 40.6 189% 469 205.7 2281 26.1% 250.6
THU 207.8 229.3 14.6% 250.7 50.1 59.5 8.2% 638 137.1 152.1 10.5% 167.0
FRI 2125 2344 271.4% 256.3 342 40.6 189% 469 160.0 1774 1.4% 1949
SAT 1109 122.3 13.9% 1337 57.0 67.6 87% 782 731 81.1 20.5% 89.1
SUN 30.8 89.2 20.4% 975 1094 1298 8.2% 150.2 93.7 1039 21.3% 1141
Average of total line
time 08:00~09:00 12:00~13:00 18:00~19:00
. lower error upper lower error upper lower error upper
fist bound | 2VereeC rate bound bound | 2Veraee rate bound bound | Vereee rate bound

MON 1685 1876 13.3% 206.7 67.8 79.8

41% 917 1482 164.5 16.1% 180.9

TUE 168.1 187.2 11.6% 206.2 518 609

6.3% 700 131.7 146.3 7.6% 160.8

WED 1830 209.3 20.3% 230.6 63.7 749 4.3% 86.1 1704 189.2 17.3% 208.0
THU 167.7 186.7 47% 2057 733 86.2 105% 9.2 1749 194.2 154% 2136
FRI 1794 19.7 10.8% 220.1 8L.1 %4 16.0% 109.7 1934 2148 182% 236.2
SAT 718 799 23.7% 830 111.8 131.5 22.5% 151.2 1432 159.1 241% 1749
SUN 60.1 669 29.7% 737 136.5 160.6 5.2% 1847 1239 1376 28.3% 151.3

4533




FArsly|&skel e A5 ATE, 2014

[Table 3] Estimated passenger data with 20

Line 1

time 08:00~09:00 12:00~13:00 18:00~19:00

. lower error upper lower error upper lower error upper
fist bound | 2Veraee rate bound bound | 2Vereee rate bound bound | 2VCree° rate bound
MON 1532 1834 7.2% 2237 4.2 79.0 46.3% 1039 167.8 2089 39.3% 250.0
TUE 170.2 209.4 4.7% 2485 50.1 732 21.9% 96.2 1469 182.8 1.6% 2187
WED 159.6 196.3 9.0% 2330 30.1 439 12.2% 577 1838 235.0 30.6% 281.2
THU 1915 2365 17.8% 279.6 44.1 64.4 17.1% 84.6 1259 156.7 7.8% 1875
FRI 195.7 240.8 30.8% 285.8 30.1 439 12.2% 57.7 146.9 182.8 1.6% 2187
SAT 102.1 1256 11.5% 149.1 50.1 732 1.1% 96.2 67.1 836 181% 100.0

SUN 74.5 91.6 18.2% 1087 96.3 1405 17.1% 184.7 86.0 1071 18.9% 1281
Average of total line

time 08:00~09:00 12:00~13:00 18:00~19:00
. lower o error upper lower o error upper lower o error upper
fist bound | 2Vereee rate bound bound | 2VereeC rate bound bound | 2Veraee rate bound
MON 154.2 1937 17.0% 233.1 60.0 8.7 3.0% 1114 1359 169.6 19.7% 2034
TUE 1539 1932 15.2% 2326 45.8 65.4 06% 85.1 120.8 150.8 4.8% 180.8
WED 172.1 216.1 24.2% 260.1 56.3 80.5 12.0% 1046 156.3 19.1 20.9% 2339

THU 1535 192.8 81% 2320 64.8 2.6 187% 1204 1604 2002 19.0% 240.1
FRI 164.2 206.2 14.4% 2482 717 102.5 9.7% 1332 1774 221.5 21.9% 2655
SAT 65.7 825 21.2% 9.3 989 141.3 31.6% 1836 131.3 164.0 21.7% 196.6
SUN 55.0 69.0 275% 8.1 120.7 1725 13.0% 224.3 1136 141.8 26.1% 1700

[Table 4] Estimated passenger data with 3o

Line 1

time 08:00~09:00 12:00~13:00 18:00~19:00
. lower error upper lower error upper lower error upper
fist bound | 2Vereee rate bound bound | 2VCre6° rate bound bound | 2VCre6° rate bound
MON 142.0 1974 2.8% 252.7 484 91.6 69.6% 134.8 155.1 220.0 46.6% 284.8
TUE 157.8 219.3 9.6% 280.8 44.8 4.8 41.4% 1249 135.7 1925 6.9% 249.2
WED 1479 200.6 14.2% 263.3 26.9 50.9 1.8% 74.9 1745 2475 37.5% 3204
THU 1775 246.7 23.3% 3159 394 746 35.7% 1099 116.3 165.0 3.0% 2136
FRI 1814 252.2 37.1% 322.9 269 50.9 1.8% 749 1357 192.5 6.9% 249.2
SAT U7 1316 7.3% 1685 44.8 34.8 14.6% 1249 62.0 83.0 13.7% 1139

SUN 69.0 95.9 14.3% 1229 86.0 162.9 35.71% 239.7 795 112.7 14.6% 1460
Average of total line

time 08:00~09:00 12:00~13:00 18:00~19:00

. lower error upper lower error upper lower error upper
list bound | 2Veraee rate bound bound | 2Vereee rate bound bound | 2VCree° rate bound
MON 142.2 204.8 23.71% 267.3 53.8 97.8 17.6% 141.8 1255 1788 26.2% 232.2
TUE 1419 204.3 21.8% 266.7 41.0 4.7 14.9% 108.3 1115 159.0 0.4% 206.4

WED 1587 2284 31.3% 2982 505 918 27.8% 1332 144.3 205.7 271.5% 267.1
THU 141.5 2038 14.3% 266.1 581 105.7 35.5% 153.3 1481 211.1 254% 2741
FRI 1514 2180 209% 284.6 64.3 1169 3.0% 169.6 163.8 2335 28.5% 303.2
SAT 60.6 87.2 16.7% 1138 836 161.2 50.2% 2338 1213 172.9 175% 2245
SUN 0.7 730 23.3% 9%.3 1082 196.9 29.0% 2855 104.9 149.5 221% 194.2
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