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Abstract

Travel time has been estimated by multiple spot measurements The purpose of this study is to
simulate traffic flow, gather multi-spot detective data, test the estimation methods and to drive a
key point of data fusion for good travel time estimation. Firstly, the definition of travel time
estimation and the estimation methods are reviewed. Then the simulation results are shown that

traffic speed data fused by traffic flow data is effective to estimate the traffic time on the congested
occasion. Lastly, the setting of multi-spots and a hint for data fusion are discussed.
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Fig.2 Simulation monitor of traffic flow . :
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Fig. 3 Multi- spots detection for travel time estimation
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Table 1 (a) Process daia for normal traffic flow

DataSpot TSpot 4] Spot 1] Spot 2| Spot 3 | Spot 4
speed . | speed. sped | flow | fow | flow | flow
AL (52765 T | 258688 29 27 26 124
2 | 245875 [166:619- 265195 122 22 27 22
3 7 13371 302485 | (298982 |32 2 122 21
4 1196501 . | 258448 340:969 22 22 21 2] .
E] 233565 273233 279701 374550 123 - 122 1 22 22
Data | Distance. | Distance | Distance | True | True | True Estimatin | Estimatin | Estimatin
RE 2 . 3. - ftimel | time2 | tme3 [gtmel . [gtme2 gtime3
1 [247 215 255 '1.042 10950 [0891 |1.3% 0.921 0.998
2 1240 1233 [ 237 -1.081_1-1.399 [:1.132 ][ 1.208 1364 | 1.013
3 (289 J25 . [ 7@ 0.9% | 0068 | 0385 | 1.4%4 1.003 . 0.350
4 241 265 239 10934 |0743 0948 |.1.079 10.943 -0.743
5 242 264 239 {0940 [ 0912 | 0719 |0.960 0.95 0.746
Table1 (b) Result of the two methods for normal traffic flow
Data: - L of solitte error | Absokife error | Relative error | Relative exror
ofmethod2 || ofimethod] | of methiod2 -
0133 6.5% 4% -
004 0.7% %
0337 1. % 1.2%
0040 12%8% 1.8%
0.086 3.5% 3.5%
Mean Mean
‘Absolute erfor relative error
Method1 [ 0145 %%
Method2 | 0.126 4%
- Table 2 (a) Process data for congested traffic flow
Data | Spat I[Spt 2| Spst 3] Spot 4Sput1$put'28pt_n38put
11 124971 | 157418 181.495 223.393 15 113 13 13 -
2 ] 168326 123635 251728 321518 | 16 15 14 13
3. 164470 - |- 176088 | 369.045 285025 |14 14 13 11 .
14 190.859 153834 1 227.395 282234 1 12 9 3
5 ]99921 170712 | 179451 158957 |13 113 11 12
Data | Distance | Distance | Distnce [ True | True | True [ Fstimatin | Estimatin | Estimatin
.11 12 3 tiel | time2 | tine3. || g timel gtime2 |gtime3
1 243 | 250 237 1508 | 1327 11073 . 1.744 1.483 1.183
2 239 258 . 244 1.250. -1.109 [ 0733 -§ 1.328 1.556. 1.041
3 246 - 267 230 1.166 1 1:276 | 0748 | 1446 - 1.120 0715
4 247 268 230 1.195 1.1.043 | 0.746 .| 1450 1460 0.912
5 249 - ].259 229 1549 [ 1328 | 1.292 | 1.975 1.309 1.240
Table 2 (b) Resuit of the two methods for congested traffic flow
Data | True | Result of | Result of | Abscluteertor | Absoluie erior | Relative ertor | Relative error
time | method1 | method 2 ofnmhodl ofmwethod? || ofmeihodl -~ | of method 2
1 4.283 ] 4410 4.395 0:127 0,112 3.0% 2.6% :
2 3730 | 3.923 3.847 0.193 8:117 5% 3.1%
3 3216 [.3.281 [3210 0.065 |- -0.006 2.0% 0.%
4 298 I 3.821 .| 3700 0.835 0.714 28% 23.%%
5 4357 | 45M . 4490 0.167 0.133 3.8% 3.1%
Mean Mean
Method1 | 0.277 ] 84%
Method 2 | 0:216 6.6% .
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