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Research finding optimized evacuation route of people in subway passenger cars
using genetic algorithm

Jae Hyuk Choi', Ji Hye Park', Su Hyeon Choi', Nam Moon Kim'
! Dept. of Electronic Engineering, Kwangwoon Univ.

ABSTRACT:

There have been subway conflagrations such as Daegu subway conflagration at 2003, Washington D.C
conflagration last month and so on. Compared to that, proper evacuation route is far from satisfactory. So this
paper suggests optimized route when subway’s passengers evacuate from passenger cars. For conducting our
experiment, We made temporarily a model of subway station which is made up with 8 passengers cars and 3
exits. Using genetic algorithm, we found the optimized route that first and second passenger cars are
optimized to first exit and third, fourth, fifth and sixth passengers cars are optimized to second exit and
finally seventh, eighth passengers cars are optimized to third exit. It is expected that real subway station is
applied to our experiment by developing passenger distribution algorithm.
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Table 1 table of the distance between passenger cars
and exit (unit : cm)

(| 11 2] 3] 4]l 5| 6| 7]] 8]

E’l‘" 82 89 10 113 128 144 161 179
Ef‘ 106 94 85 8 8 85 94 106
Exit 179 161 144 128 113 10 89 82

3

Fig. 1 virtual space for experiment
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#ginclude <stdio.h>
#include <nath.h>

#define cell_number 8 // XI3HE Axtel £ H%
#define exit_number 3 // W3t Z3 & M3

float objfunc(float testary(])

float sum = 0;
float result = 0;

THM 2 BEFE UEHHE

for (int a = 0; a < cell_number; a++){ // Edison testary[10f &
if (1.0f <= testarylal] & testaryla] < 1.5f)
testaryla] = floor(testarylal);

else if (1.5F <= testarylal && testaryla] < 2.0f) Fig. 4 I'esult Of experiment
testaryla] = ceil(testary(a]):

else if (2.0f <= testaryla] &2 testaryla] < 2.5f)
testaryla] = floor(testary(al);

A Al vredl B SR
testaryla] = ceil(testary(al); C COde Oﬂ }\1 ]— % ]_E |=X) Il—LH = = 1

) Halo] olE w2 Ayshd ol )

else if (2.5f <= testary(a] & testaryla] < 3.0f)

float dlstunce[ﬁllf!] =( // distancel][]2] 2 X £, E2 7 $0/0 HHES R4 A AXM EINX HeY
{8 9},
{ E Q 9 J Iﬁ \ ¥
{10, 8.5 14.4},
{11.8, 8 128}, .
¢ sy Table 2 result of experlment
{16.1, 9.4, 8.9},
{17.9, 10.6, 8.2 },
i3
for (int i = 0; i < cell_number; i++){
i Ctestaryli] == 1.0F) 7/ i¥10 A7 1ME7E BEY 23 Exit 1 2

sun += distancel i1(0];
else if (testaryli] == 2.0F) // I# UK} MBFE WEW 2%
sum += distance[i][1];
else if (testorsli] =+ 00 // i Axo) ow@RE Flg 5 T:H :ﬂ }_L_E_j_‘j/‘uj %‘ ‘6’]']/}'?_]_ Pathfinder "g‘
) =) = =) = = 2~
*}%0}04 LEd HAHE A4 BFo|th

result = -sum; // EDISON BREolM H2US 787 UM - $28 EoE

return result;

}

Fig. 2 C source code
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passenger cars to exit in C
coding
U

Generate initial Generate the initial exit
population by patterns(chromosomes) of
EDISON platform | eachy passenger cars by GA

Calculate the total
distance value of each
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)
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Fig. 3 flow chart for experiment Fig. 5 Visualization of experiment
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