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Abstract

A cellular automaton model based on mobile income matrix is proposed to simulate the dynamic
behavior of pedestrian evacuation in a channel by considering the attraction source effect, in
which the concept of core area and edge area of attraction source are introduced to quantitatively
reflect the different incomes of the pedestrians in different locations. Numerical simulations are
carried out to analyze how the location distribution and the size of the attraction source influence
the crowd movement characteristics in a narrow channel. The macroscopic behavior of pedestrian
evacuation is discussed by using space-time evolution pattern. The results show that the occur-
rence of attraction sources will influence the evacuation of pedestrian to a certain extent. At the
low density, the attraction source has little impact on the evacuation efficiency. With the increase
of the pedestrian density, the larger the influence range of the attraction source is, the longer the
evacuation time will be. And the evacuation time is the longest when the attraction source is lo-
cated at the entrance of the channel and near the wall in the center of the channel. The results can
provide theoretical guidance for the evacuation strategies of crowded pedestrian when some at-
tractive events appear.
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Figure 1. Sketch of model
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Figure 2. (a) Pedestrian mobility; (b) Pedestrian movement
revenue matrix
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Figure 3. The space-time evolution patterns obtained at p =0.5 for different position distributions and radius of attraction
source. (a) Case 1 R,=7; (b) Case 1 R,=5; (c) Case 2 R,=7; (d) Case 2 R,=5; (e) Case 3 R, =7; (f) Case 3
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Figure 4. The space-time evolution patterns obtained at o =0.5 for different position distributions and radius of attraction
source. (@) Casel R, =7;(b)Casel R,=5;(c)Case2 R,=7;(d)Case2 R, =5;(e)Case3 R, =7;(f)Case3 R,=5

4. p=09MIFTEEIWIEE. (@) Casel R =7; (b)Casel R =5; (c)Case2 R =7; (d)Case2 R =5; (e) Case
3 R, =7; (f)Case3 R, =5

350
—®— Case ]l Re=5 |
® Casel Re=7 » A
300 4 A Case2 Re=5 <
1w Case2 Re=7 > : 3
250 44— Case3 Re=S5 > 4 v
b Case4 Re=7 p o v )
200 JAvy &
T 1 X «v A oY
1504 o VA AT
P g™ 3 ,X’/f g ="
1 >N, o> A K e T
» > >N >V -
100 § < v XTI n"
x] g e/
. X .
=X o o &
0 44 o g &
| oo
0 — 71—
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