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An Analysis of the Effects of Walking Guidance System in Subway
Stations using Genetic Algorithm

ABSTRACT

The conflict of opposing pedestrian traffic-flow in a subway station(made up of stair, passageway, and escalator) diminishes the
convenience and mobility of its users. In addition, the station’s efficiency would be negatively affected by the growth of delay and queue
length in pedestrian facilities. As these phenomena have been resulted by the overlapping in pedestrian’s traffic-line, the separation of
it would alleviate these problems. For the criteria and methodology of separation, this paper has investigated the bi-directional queue
length and delay on the entrance of each facility (stair, passageway and escalator). Since the pedestrian flow exists bidirectionally, we
have used the weighted average by inflow rate for the delay value. For the optimization of the separation, the Genetic Algorithm has
been utilized in order to minimize the delay.
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Fig. 1. The Concept of Walking Guidance System
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Table 2. Optimized Passage-width by Genetic Algorithm

o~ Nedel g c | b | oE F
Direction
Line4—Line2 | 1.46 | 1.85 124 | 265 | 247 2.36
(z;, m) (30%) | (34%) | (39%) | (46%) | (48%) | (46%)
Line2—Line4 | 348 | 3.56 | 1.95 | 3.16 | 2.69 | 2.80
(B, —z;,m) | (70%) | (66%) | (61%) | (54%) | (52%) | (54%)
Total Width
494 | 541 3.19 | 5.81 5.16 5.16
(B;, m)
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Table 3. Scenarios of Walking Guidance System
Scenario Scenario 1 Scenario 2 Scenario 3
Directionally Dlrectl(?nally Dynamic
. Separating by .
Separating Half Calculation for
Note Inflow-rate s
[348 : 320 or Optimizing the
[50% : 50%] (348x 0'. 3):320] Fitness-function

Table 4. The Effect of Waking Guidance System

. Scenario Scenario 1 | Scenario 2 Scenario 3
Estimates
3. Total D'elay 80.59 86.36 68.45
(person - minute)
22 Queue Length 3834 42.64 30.40
(person)
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