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A Study on Estimating the Crossing Speed of Mobility Handicapped for the Activation

of the Smart Crossing System
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ABSTRACT

The traffic vulnerable, including elderly pedestrians, have a relatively low walking speed and slow
cognitive response time due to reduced physical ability. Although a smart crossing system has been
developed and operated to improve problem, it is difficult to operate a signal that reflects the
appropriate walking speed for each pedestrian. In this study, a neural network model and a multiple
regression model-based traversing speed estimation model were developed using image information
collected in an area with a high percentage of traffic vulnerability. to support the provision of
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optimal walking signals according to real-time traffic weakness. actual traffic data collected from
the urban traffic network of Paju-si, Gyeonggi-do were used. The performance of the model was
evaluated through seven selected indicators, including correlation coefficient and mean absolute error.
The multiple linear regression model had a correlation coefficient of 0.652 and 0.182; the neural
network model had a correlation coefficient of 0.823 and 0.105. The neural network model showed
higher predictive power.

Key words : Mobility Handicapped, Neural Network Model, Multiple Linear Regression Model,
Smart Crossing, Crossing Speed
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T=TS+Tf=t+L/V1 ...................................................................................................... D
where, 7" = pedestrian green time(s)

Ts = green fixed time(s)

Tf = green flashing time(s)

t = initial entry time(s)

L = crossing distance(m)

V), = walking speed(m/s)
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(Iryo-Asano and Alhajyaseen, 2017).
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<Table 1> Independent Variables

Group Variable
Characteristics of the Age (Older=0, Non-Elder=1)
mobility handicapped Gender (Male=0, Female=1)

Total number of pedestrians
Number of mobility handicapped in crosswalks

Pedestrian traffic flow

How to walk for the mobility

handicapped Use of walking aids (No=0, Wheelchair=1, Crutches=2, Strollers=3)

Length of crosswalk (m)
Width of crosswalk (m)
Traffic signal cycle(s)

Crossing facility

Green Pedestrian Time(s)
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<Fig. 1> Image information collection method using smart crossing system
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<Fig. 2> Optimized neural network model structure
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where, & = A constant term that affects the dependent variable

(B = Coefficient of independent variable

e = The error term
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<Table 2> Independent variables of the multiple linear regression model
Variable Standard Error | Coefficient Value t Pr> | ]
Age 0.075 0.442 5.878 <0.0001
Gender 0.059 0.027 2.187 0.030
Total number of pedestrians 0.005 -0.024 -4.526 <0.0001
Number of mobility handicapped in crosswalks 0.014 0.031 2.142 0.003
Use of walking aids 0.041 0.175 4.250 <0.0001
Length of crosswalk 0.004 0.061 13.941 <0.0001
Width of crosswalk 0.014 0.031 2.142 0.033
Traffic signal cycle 0.040 -0.479 -11.857 <0.0001
Green Pedestrian Time 0.041 0.219 5.296 <0.0001
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Cross time(s)
Cross time(s)
Cross timels)

o 2 4 6 ] 10 0 2 4 6 8 10 00 25 50 75 0.0 s 150
{a) No. of handicapped person in wheelchair (b) No. of handicapped person with crutches  (c) No. of handicapped person pushing a stroller

<Fig. 3> Average walking time according to the number of mobility handicapped
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<Table 3> Rating indicators of multiple linear regression model
Classification Correla.tl on MAE min AE max AE RMSep Ac Am
coefficient
Multq?le fincar 0.723 0.159 0.000 0.637 0.205 0.019 -0.123
regression model
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<Fig. 4> Comparison of measured values and predicted values of multiple linear regression models

2) Al (Neural Network Model)
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<Table 4> Rating indicators of neural network model
Classification Corelation MAE | min AE | max AE | RMSep e Am
coefficient
Neural etwork model 0.801 0.118 0.000 0.531 0.142 0.015 -0.107
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<Fig. 5> Comparison of measured values and predicted values of neural network models
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<Table 5> Z& HZ Amt

Classification Correlation MAE | min AE | max AE | RMSep Ac Am
coefficient
Muliple linear 0.652 0.182 0.000 0.675 0.255 0.029 0,134
regression model
Neural network model 0.823 0.105 0.000 0482 0.135 0014 0,087
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<Fig. 6> Result of verification of multiple linear regression model
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