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Adaptive bus priority signal control considering physical queues

L1 Shu-guang, WEI Jing-ya, SHE Sheng-jun
(School of Electronic and Control Engineering., Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: Regarding the green traffic control problem at single point intersections, an adaptive
bus priority signal control method was presented with consideration of the physical queues of cars
and buses on links. Firstly, a dynamic traffic model that could simulate the physical queues of
vehicles was described considering the interaction between cars and buses. The flow conditions on
link were divided into two classes: one was the un-congested condition, where buses and cars
were in flow state; the other was congested condition, where buses and cars were intertwined
together. Furthermore, the calculation method of buses and cars delay was proposed, and on this
basis, the optimal green ratio was calculated according to average person delay. Finally, the
optimized result of bus priority signal was given under several congested conditions. The results
show that it is meaningless to consider bus priority under low congested condition. The signal
method can improve the passengers’ travel time and link queue under mid-congested conditions.
The optimal green ratio is better than fixed green ratio under over-congested conditions. Optimal

green ratio considering the effects of accidents can obtain more benefits than the fixed green ratio
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under different congested conditions. 6 tabs, 1 fig, 22 refs.
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Fig. 1 Simulated intersection
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Tab.2 System performance indicators of fixed green ratio under un-congested condition

I HEBAZE40 / veh BT 7T B R] /s e &V HIATHLIT E] /s
SHEBA FT W e | ET 8 W ISR ET W B
0. 40 5908 5908 0 172.050 255.030 31. 667 175.010 263.870 38.333
0. 45 4 658 4 658 0 141. 350 202.580 31. 667 145. 940 212.010 38.333
0. 50 3263 3263 0 109. 650 152. 180 31. 667 115. 880 162. 410 38.333
0.55 1958 1 958 0 82.968 110. 950 31. 667 90.623 122.000 38.333
0. 60 653 653 0 61.186 77.288 31. 667 70.095 89.152 38.333
0.65 0 0 0 51.765 62.727 31.667 61. 250 75.000 38.333
0.70 1457 0 1457 76. 340 62.727 101. 300 86. 989 75. 000 106. 970

£3 RIH R TR E RS LR RS AR
Tab.3 System performance indicators of fixed green ratio under congested condition

—— HEBA G250/ veh B I AT R ) /s P T I AT YL ] /s
SEBA FT W % JE | ET 8 WA % EOR F T W
0. 40 7795 7 795 0 183.12 294. 60 31. 667 184. 44 302.73 38.333
0. 45 6 929 6929 0 159. 97 249. 28 31.667 162.61 257.76 38.333
0.50 5998 5998 0 139. 05 210. 16 31. 667 142. 90 219.07 38.333
0.55 5122 5122 0 121. 83 178.55 31. 667 126.72 187. 88 38.333
0. 60 5292 4 200 1093 120. 44 150. 70 69. 950 126. 88 160. 50 75.873
0. 65 5 785 3235 2 550 129. 25 126. 00 134. 930 137. 69 136. 33 139. 860
0.70 5922 2121 3 801 135. 49 101. 99 202.000 146. 21 112. 94 206. 240
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Tab. 4 System performance indicators of fixed green ratio under over-congested condition
HEBA G240/ veh BT B ) /s e % V- AT YL ] /s
[# 7 23 1 L

SHEBA T T % WT MO TT W % ISR ET 8% W
0.40 8 654 8 654 0 179. 39 309. 40 31. 667 180. 06 317.27 38.333
0. 45 7 817 7 817 0 158. 90 264. 83 31. 667 160. 82 273.00 38.333
0.50 7 710 6 981 729 150. 03 227.77 51.614 153. 28 236. 27 57.785
0.55 8 330 6 145 2 186 154. 61 196. 45 98. 941 159.52 205. 32 104. 120
0. 60 8 618 5308 3 310 158.53 169. 64 141. 710 165. 16 178.91 146. 240
0.65 8 561 4472 4 089 160. 15 146. 46 183. 870 168. 52 156. 15 187. 980
0.70 8 560 3635 4924 165. 17 126. 25 241.520 175. 48 136. 39 245. 200
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Tab.5 Optimized green ratio

esl . HEBA %295/ veh AT T B /s e 44 7B /s
iR SR | FETE | T | NP | ETH | RTH | BFH | ETE | KT
e | SR S He (0. 65) 0 0 0 51.76 62.72 31. 66 61.25 75.0 38. 33
W | D04 T AT gl ] 0 0 0 51.76 62.72 31. 66 61.25 75.0 38. 33
R e 2 7297 3 0 0 0 51.76 62.72 31. 66 61.25 75.0 38. 33
i J5e Pt T 5 P 1 (0. 55) 5121 5121 0 121. 80 178. 50 31. 66 126. 70 187.8 38.33
T | AL 2 T 2 AT B e ] 4936 4534 402 116.30 | 158.70 47. 80 122. 10 168. 4 54.19
R bk e T2 7 4977 30 ] 4 887 4624 264 115.10 | 160.10 42.52 120. 70 169.7 49.01
& J5e P T 5 P 16 (0. 50) 7709 6 981 729 150. 00 227.70 51.61 153. 20 236. 2 57.78
T | oAk 2 T 5 47 B e ) 7458 6 946 511 144.80 | 220.80 49. 89 148. 30 229. 4 56. 21
Rt % 7 2977 300 1) 7 443 7 024 418 145.00 | 224.20 46. 44 148. 30 232.7 52. 82
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Tab. 6 Optimized green ratio under the condition of accident

s} . HEBLZEH / veh WP AT B E) /s e % V- HIATBLRT E] /s

iR SAEBN | ETE | kTR | BFR | BT | RTE | BPY | ETH | RTH
i e I 1 5 1 L (0. 65) 2148 2 148 0 96.109 | 131.26 31.667 103. 24 142.19 38.333
T | oAk 2 7 47 B e (1] 2 148 2070 79 96.027 | 129.26 | 35.105 | 103.29 | 140.23 | 41.718
R 4t % 7 2977 3004 1) 2 148 1882 267 96.713 | 125.77 | 43.446 | 103.26 | 136.86 | 49.931
dpr [ IRCUCIEE SR LE 0. 55) 6 328 6 328 0 161.660 | 248.58 31. 667 164. 41 257.15 38.333
T | AL 7 9 1 77 Bl ] 6 090 5711 378 152,840 | 221.78 | 47.499 | 156.68 | 230.67 | 53.908
RVt 72 7 4947 90t 6 099 5817 282 153.120 | 225.46 | 43.279 | 156.77 | 234.29 | 49.753
i [ AP E SR L C0. 50) 8 524 7796 729 193.200 | 312.10 51.610 194. 20 320. 20 57.780
T | AL AT 2 4T B e ] 8061 7 444 617 180.970 | 287.99 | 53.804 | 182.72 | 296.28 | 60.051
R b e T2 7 977 300 8 099 7514 585 182.090 | 292.25 | 51.542 | 183.68 | 300.50 | 57.810
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