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Signal Control Model for Mid-block Pedestrian
Crossing with Consideration of Downstream
Intersection

ZHAO Jing , MA Wanjing , YANG Xinoguang
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract; In order to deal with the confliction between the
safety of the pedestrian crossing and the efficiency of the
vehicle traffic on urban arterial, this paper proposes a method
for signal designing of mid-block pedestrian crossing, which
provides an appropriative signal phase for the pedestrian by
using the red time of the vehicle at downstream intersection.
The method is formulated as a mixed integer linear
programming. The control objective is to maximize the
duration of green for pedestrian on the basis of ensuring the
safety of the pedestrian crossing and maintaining the
efficiency of the vehicle traffic in status quo. The effect and
the maneuverability of the control method are tested by
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VISSIM simulation and case study. Results show that in the
case of successive crossings, the pedestrian crossing can be
located at anywhere of the road section and the suitable signal
timing can always be made. And in the case of non-stop
crossing, the designing of the location of pedestrian crossing
and signal control should be considered synchronously.

Key words: urban arterials; pedestrian crossing; signal

control; mixed integer linear programming
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Fig.1 Basic control concept
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Tab.1 Volumes and signal timing used in the numerical example in the case of successive crossing
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BRER 1 000
BA AR 200 90 23 43 20
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AB : B
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Tab.2 Optimization results of signal timing s
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Fig.3 Comparison of vehicular delay with the setting of

signalized successive mid-block crossing or not
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Fig.4 Comparison of vehicle delay with different

starts of green
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Tab.3 Volumes and signal timing used in the numerical example in the case of non-stop crossings

) g W/ (pcus h™1) JAat K /s BT IR/ BATEREZ /s BITHRERK /s
223 1000
BA O LR 200 120 28 53 25
BOHAT 600 120 25 25
HOAE 200 120 120 120
BB 1000
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A-B
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HOR 200 120 0 120 120
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Tab.4 Optimization results of signal timing and ® 40 i@&E
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Fig.5 Comparison of vehicular delay with the setting of

signalized non-stop mid-block crossing or not
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Tab.5 Volumes and signal timing in the case study
i) L& WE/(pcush™) et /s SOFHMZ /s BIOEENZ/s SORENRK/s
32 980
IRAL s B B B O 300 120 45 63 18
dLmE HOHT 515 120 0 41 41
O H % 165 120 0 41 41
BrBt 780
BHBERILE | HEOEE 130 120 0 55 55
(FEmAL HOHT 390 120 0 55 55
#HOARE 260 120 18 55 37
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Tab.6 Signal timing of the pedestrian crossing s
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iz f
ML 120 49 86 37

AL A

5 #it

A i B BEAT N B 5 T E LB ATl L Y

0 .~: 5
m-Jb ®-dt m-Jb dt-8§ Jb-m db-8F TN/
k¥ HiT A% k¥ BT A% BTE

B8 REPEIGHRETASHESIHENSELERIL
Fig.8 Comparison of vehicular delay with the setting of
the signalized mid-block crossing or not in the

case study
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