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Adjacent Sites Punctuality Rate Computation
Based on Automatic Vehicle Location Data
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Abstract: Based on the global positioning system and
automatic vehicle location (AVL) data, a bus stop-time
computation model was established by analyzing the bus real-
time position and speed. Then, the clear definition of adjacent
sites punctuality rate was given and the more accurate
computation model on the basis of the extreme value theory
was builtup to evaluate the bus operation between the adjacent
sites and key stations. Finally, the AVL data of No. 49 bus in
Shanghai was employed to test the model. A logistic analysis
shows that the station spacing, the cross-section of the urban
road, intersections, bus lanes and the road saturation
contributes to the adjacent sites punctuality rate differently,

of which the bus lanes play the most important role.
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Fig.1 The diagrammatic map of AVL data-points
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Fig.2 Buses getting in and out of station
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Fig.3 Stations of No.49 bus in Shanghai
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Fig.4 Day travel time from Zhongshan Hospital to North
Shaanxi Road
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Tab.1 The travel time intervals of 19 pairs of adjacent stations

. 7:00~9:00 9:00~12:00 12:00~15:00 15:00~17:00 17:00~19:00 19:00~22:00
Tu—Su TutSu Tu—Su Tut+Sw Tu—Sw Tut+Sw Tu—Se Ta+Su Ts—Sw Tst+Ss Tea—Se Tet S

1 106.6 136.0 111.3 148.1 124, 7 158. 3 120.5 227.4 103.6 201.9 97.5 124.9
2 114.7 215. 7 142.2 237.2 157.4 219.1 168.4 255, 8 166.1 276. 2 113.8 175.0
3 102.5 171.0 98.8 170.0 91.1 153. 2 95.2 168.7 104.2 169. 6 90.5 150. 3
4 181.0 242.1 230.7 272.1 184.2 304. 1 220. 7 238.7 192.6 368. 7 155, 7 206. 9
5 95.0 177.7 117.4 155.5 111. 8 216. 7 159.1 277.1 149.1 248.1 84.7 166. 6
6 88.5 179.9 105, 7 195.1 97.1 169. 9 126. 7 202.2 101.5 173.0 89.4 162.1
7 207.5 503. 4 241.5 447.5 285, 0 420.7 305. 3 433.9 292.5 428, 2 214.9 279.5
8 44,8 188.5 132.0 164.2 111.9 197.3 125.1 190.0 144.3 194.5 89. 0 138.7
9 95. 4 218.8 107.0 193.2 79.9 176.1 89. 0 188.4 71.4 161. 4 91.6 162.9
10 116.5 185. 6 91.3 177.4 116. 7 189.5 134.6 236.5 166.9 207.0 133.8 266, 4
11 99. 3 158. 9 90. 8 136.7 92.0 136.1 90. 3 156, 2 86.2 167.5 77. 8 114.1
12 141.6 271.0 107.1 211.7 116.6 236. 9 144, 1 253.0 119.7 230.1 59.9 181.1
13 161.8 269. 8 155.0 257.3 154.4 281. 8 254, 8 386.0 128.8 353.5 80. 2 181.5
14 69.1 127.1 77.8 154, 7 68.4 134.4 93.6 149.9 77.4 154. 7 63.9 117.7
15 176.8 488, 2 122.4 302.3 106. 8 251. 9 165. 9 267.7 172.6 242. 4 92.7 174.1
16 183.4 288.5 104.4 166. 3 95.8 155. 6 99. 3 330.8 78.9 327.6 65.5 106.5
17 132.5 226.1 150.5 278.2 182.9 259.4 377. 4 618.2 136.1 548. 9 128.9 203.0
18  200.8 241.4 200, 2 239.1 194, 7 226. 9 488.8 613.9 263.3 637.0 186. 4 234.5
19 199.1 276. 9 190. 7 347.0 194.6 333.7 239. 2 326.5 254.3 377.2 124.0 255.4
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Fig.5 ASPR of all stations, i=1
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Tab.2 Traffic status between main stations
k Wi/km  FENEER X ORE fEERH/s AXERHE MWEER BIERE/(pcu s h™) HFBE
8 0.34 — 2 18040 A BER 2 800 0. 37
15 0, 64 _— 1 120 A BER 3 310 0.55
E— WER
6 0. 55 2 1204120 ¥ N 4 790 0.79
- 140+75+7, R
13 0. 77 — 5 575120 7 R 2430 0. 81
14 0.48 1 120 ¥ BER 5 620 0.75
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SR 0. 435) ML A BE (0. 279 FIZE N O &
(0. 145) s MR R W HE R o, A0 iy KB
ANt RER R R ARIR A ZE % FHIE (1. 185) (Wi TE K
(0. 169) . ¥5HE (0. 097) Fiuh &I X (0. 084), H e 2
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Tab.3 Logistic regression analysis of ASPR

R SHEME WERE HRERBERER wad e P LEAE L 95 % Bi5X 6]
AREE —5. 732 0. 746 48,793 <0, 001
o <00.5 km
>0, 5 km 0. 712 0.034 0. 097 123.938 <0, 001 0.487 (0. 432,0. 547)
Wi 2 e
WEIEE A 4 ZEE 0.528 0. 059 0.138 84, 561 <20, 001 1. 696 (1.513,1. 899
A 6 ZEE 0. 746 0.073 0. 169 58. 389 <20, 001 2.017 (1. 786,2. 899)
1 —1.097 0.112 —0. 235 97. 656 <0, 001 2.993 (2.417,3. 727
X O¥E 2 —1.138 0. 086 —0. 145 75. 657 <0, 001 3.124 (2. 638,3.699)
>2
<790 s
= B2 HA 90 s~120 s —1.425 0.164 —0.183 76. 275 <0, 001 0.241 (0.175,0. 332)
120 s~180 s —4. 712 0.415 —0.435 125. 229 <0, 001 0. 009 (0. 005,0. 019)
AL z 4.199 0.724 1.185 37.234 <0, 001 83.927 (18. 176,289. 369)
O W 0.723 0. 149 0. 084 23.120 <0, 001 2.157 (1.523,2.761)
B
<0.
HuAE <0.5
>0.5 —1.057 0.291 —0. 279 136. 237 <0, 001 0.345 (0. 289,0. 41D
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