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Abstract

It is critical to develop a core ITS technology such as real-time travel time estimation in order that the efficient use of the ITS
implementation can be achieved as the ITS infrastructure and relevant facilities are broadly installed in recent years. The provision of
travel time information in real-time allows travellers to make informed decisions and hence not only the traveller's travel utilities but
also the road utilization can be maximized. In this paper, a hybrid model is proposed to combine VDS and AVI which have different
characteristics in terms of space and time dimensions. The proposed model can incorporate the immediacy of VDS data and the reality
of AVI data into one single framework simultaneously. In addition, the solution algorithm is made to have no significant computational
burden so that the model can be deployable in real world. A set of real field data is used to analyze the reliability and applicability of
the proposed model. The analysis results suggest that the proposed model is very efficient computationally and improves the accuracy
of the information provided, which demonstrates the real-time applicability of the proposed model. In particular, the data fusion
methodology developed in this paper is expected to be used more widely when a new type of traffic data becomes available.

Keywords : travel time estimation, hybrid model, vehicle trajectory, real-time
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2271320 234] 3129.9]  300] 23205]  256] 287473  300] 22317] 259
(A4
T B2 o e SR 25| =2 X




0C0C0000CO000OO0O0C000000CON000000000D0C0CO0QCCO0C0O0000000000OC0O000000O000C0O0C0000O00C

3433.07 300 2224.69 224 314474 2951 328951 295 1922.87 172
3362.47 300| 213551 216| 1435.78 300f 311429 285| 1370.29 143
3353.85 300 2082.68 214| 2893.81 300| 2973.69 281| 1481.76 139
2862.14 3000 2063.73 213| 185931 258| 3003.56 279 1189.09 135
2040.44 212 64424 254 2946.83 269 89946 131

1361.84 129| 2677.19 245\ 2420.17 262| 39712 43
120831 120 2297.98 224 2865.78 257 206.07 19
640.84 56, 2379.16 221 2616 255 2137 2
567.71 50| 21949 221 2821.18 253
241.58 21| 1683.79 151| 2284.72 240
23537 21| 127167 133 2227.19 236
21241 19| 1249.93 127\ 1998.7 226
124.03 13] 114329 118 20395 225
1059.79 114| 1944.56 223
429.56 40| 1387.27 133
187.75 18| 1320.58 126
170.15 16| 11547 116
1215.26 114
114.86 24
4823 5

SHA| 26140.9 2894 327894 3314| 397184 44951 57569.6 5696 24351.1 2494 10871 900

&5

B 32.52 35.62 31.81 36.39 35.15 4348
(km/h)

ks

(2) 482.69 440.66 49343 431.38 446.54 360.96

The regression equation is

G=47.3 - 13.0t +4.28 t*2 - 0.393 t*3
N3 Te | Ts | I, | T, | & | T
T Predictor Coef SE Coef T P
cona | 48269 | 44066 | 49343 | 43138 | 446,54 | 360.96 ot o s 58 0.0
VDS | 445.17 | 403.46 | 45851 | 394.11 | 40442 | 323.15 T T s
U [ 3752 | 3720 | 3492 | 3128 | 4212 | 3781 3 03929 03027 130 0.3
§=2.436 R-Sq = 57.1%  R-Sq(adi) = 0.0%

Analysis of Variance
— 2
G, =B+ Bt+B,1*+B,F + ¢, 9)
3 SourceDF S8 Ms F P
Regression 3 15.794 5.265 0.89  0.569
Residual Error 2 11.871 5.936

=4 Package?l MINITABE o] &3l 2] 95 Total 5 27.665
%76]6}-%-9-131 %ﬁ]%@! 71’;-]'_374"‘:\: :1‘_% 401] x'“}‘]% 7)‘1 Source il Seq SS
3 2o} olw) AL B4 Teol AP Fhe 12 | L,

3 A7 = 1S 18 =777t} Wﬂ"ﬂ 43 1 10.002

—

G-E 797 ¢ 32 7= A% E. 2% 4. MINITAB &3
BETEZETEFS|  cooovoreirirer ettt L 163
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