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Freeway Travel Time Prediction by Using the k-NN Method and
Comparison of Different Data Classification
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ABSTRACT

The travel time prediction is a part of Advanced Traffic Information
Systems, ATIS. It is using the instant speed and flow information to predict the
travel time on certain the path. It helps the road user and traffic manager to
survey or strategy analysis. Using the travel time information, it is useful for
road user to do the trip planning by minimizing the travel time. Without travel
time information, it is hard to gather-enough information doing the efficient trip
planning, nor estimating.the travel time. Therefore, travel time prediction is the
important issue in intelligent transportation system:It help trip planning and
decrease the uncertainty.of the trip.

The study uses the historical €lectronic toll collection, ETC, information and
historical and real-time vehicle detector, VD, information, speed and flow, on
the freeway. Using the comparison'method find out the familiar traffic
information between historical data and real-time data. Then, estimate the travel
time of the historical time by ETC data. With the familiar period and estimated
travel time predict the real-time travel time.

The study adopts the k-nearest neighbor method, k-NN method, in data
comparison. For decreasing the rate of error, instead of comparing each time
period compares the traffic information trend to find out the similar data.
Besides, we consider the difference between different VDs, and weight the VD
data to adjust. Finally, discussing different data classification increases the
performance of prediction.

Finally, the study took the third freeway in Taiwan for example. Figure out
if the method got enough predicting ability.

Keywords: k-NN method, freeway travel time prediction, data classification.
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R I@' -4.84|7.49 |-8.44|3.08 (-12.1|-0.90| 0.52 |-5.61(-2.16|-12.1|-0.73|-0.57|-1.31|-7.32| 3.93 | 4.43 |-8.20| 4.55 |-4.27

T 5 [7.50%|13.52|11.74[5.08%|16.07(1.41%0.85%(8.51%3.44%| 16.99|1.20%(0.92%2.06%| 10.51(6.54%(7.71% 12.06|8.28%(7.41%

g 10|34.24|74.24/99.41|98.88(87.60|81.28(49.65(13.26(34.39| 9.34 | 8.43 |34.54(35.96/20.36|57.82|65.12(56.70|57.93|90.07

B 5.5 k-NN H5% % {7 g B 76 5p) B (970330)
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970315( ) i FEE [ TF

90.00
85.00
80.00
75.00
70.00

65.00 - ‘ \
60.00 -
55.00

50.00 \—
45.00
40.00

4:55 | 6:10 | 7:00 | 8:00 | 9:00 |10:00/11:00{11:50{13:00/14:00|15:00|15:55|17:00|18:00{18:50{19:55|20:50|22:00

—=—3F1{ifl 60.15|61.27|64.28|65.52|63.24|63.19|61.51/60.39|60.41|59.30|60.20|61.86(62.35|62.33|63.43|62.30|60.33|57.08
== UMl |64.00/62.50(55.82|56.36(62.09|61.78|58.41|57.62|57.14|57.74|63.81|61.69|65.99|60.65|67.00|77.41|57.17|50.88

figh El|43.49|46.68|107.9/217.8/87.6081.28(49.50(12.16(17.21| 9.34 | 8.43 |33.82(57.90|20.36|59.46|63.93|65.27(85.38

R |§!{l -3.85|-1.23|8.46 (9.17(1.15| 1.41(3.10| 2.77 | 3.27 | 1.56 |-3.61| 0.17 |-3.64| 1.68 |-3.57(-15.1| 3.16 | 6.20

T 16.02%[1.96%|15.16(16.26(1.86%2.28%)5.30%/4.81%/5.72%2.71%[5.66%(0.27%(5.51%2.77%(5.33%|19.525.53% 12.18

'J B(970315)
970316( F ') %’ﬁlﬁﬁ#
90.00
85.00
80.00
75.00
70.00 H\
65.00
60.00 -
55.00 -~
50.00
45.00
40.00
05:20|06:00(07:00|08:00/09:00|10:05|10:55(12:00|12:55|13:55(15:00|16:00|17:00|18:00|19:00|20:00|21:05/21:55|23:00
e[l |59.52|59.58|60.15|60.20(63.04|62.50|61.01|60.18|58.6359.57|60.87|61.84|62.57|62.44|63.56(61.35|59.46|59.38|54.17
== [l |56.69|55.23|56.73|64.02|62.35(58.98|64.25|59.41|57.95|57.05|65.40|62.49|67.66|66.97|69.38|61.24|56.77|56.23| 54.74
8 |54.74(55.50(81.77|78.48|87.60(81.94/49.6510.85| 9.26 | 9.34 | 8.43 [34.54|35.96|20.36|57.82|65.12|58.04| 6.05 |90.07
=% (| 2.83 | 4.35 | 3.42 |-3.82| 0.69 | 3.52 |-3.23| 0.77 | 0.68 | 2.52 |-4.53|-0.65|-5.08|-4.53|-5.83| 0.11 | 2.68 | 3.15 |-0.57
FE 5 14.99%(7.87%06.02%5.96%(1.11%(5.96%(5.03%(1.30%)1.18%4.42%6.93% 1.04%(7.51%(6.76%(8.40%(0. 18%(4.73%(5.60%1.04%

Bl 5.7 A-NNH-FS e 7 9 B3 R BI(970316)
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970303(— )(i&FEE 1)
90.00
85.00
80.00 A
75.00
70.00 -
65.00
60.00 -
55.00 .—.,
50.00
45.00
40.00
05:00|06:00(06:50|08:00(08:55|10:15(12:05|13:00{14:00|15:15(16:00| 16:55|18:00| 18:50|20:00|21:05| 21:55|23:20
et SEH i1 |60.41|62.1865.31|73.84/62.87|60.53|60.57|60.95|59.45|60.69|62.68|63.34|61.81|62.62|61.96|61.83|61.47|57.09
== P[5l 57.19(57.46(62.64|81.80(59.45|61.61|57.56|59.55/60.66(59.21|61.44|66.04|60.69|63.08|57.32|60.35/52.89|54.88
BER 0 | 0 |104.4|79.52|87.85/51.36/49.65/17.21| 9.55 | 9.81 |34.54(35.97(20.36(59.46|65.12|58.04|57.93(89.75
A M| 3.22(4.71|2.67|-7.96| 3.42 |-1.09| 3.01 | 1.40 |-1.21| 1.49 | 1.24 |-2.69| 1.13 |-0.46| 4.64 | 1.48 | 8.58 | 2.21
L3 [5.62%(8.20%/4.26%(9.73%)5.76%|1.76%5.24%|2.35%|1.99%|2.51%|2.01%|4.08%|1.86%|0.73%/8.09%(2.46 %) 16.23(4.02%
B B(970303)
970304(= )(ixFEE[[fi1r)
90.00
85.00
80.00
75.00 h l
70.00
1000 AR U A D_ U AN
60.00 -
55.00 |
50.00
45.00
40.00
505 | 600 | 650 | 755 | 900 | 940 | 1105 | 1200 | 1300 | 1400 | 1450 | 1600 | 1700 | 1750 | 1855 | 1940 | 2135
et fil | 59.48 | 62.16 [62.51|63.63 | 63.24 [62.83 | 61.46 | 60.11 | 60.41 | 59.39 | 59.40 [ 60.83 | 61.57 | 62.28 | 63.64 | 62.88 | 59.51
==/ [l | 56,29 |57.81|75.04 | 74.25 |58.13 | 57.63 | 70.71(59.41 | 67.81 | 56.44 | 72.64 | 61.02 | 67.64 | 63.04 | 61.59 | 57.93 | 56.50
fkIH|31.12 | 46.89|70.24 | 98.88 | 87.60|83.20|49.93[10.8517.21| 9.55 |10.48(19.10|20.81|20.13 | 28.11(89.60|57.93
R | 3.19 | 4.35 |-12.5|-10.6 | 5.10 | 5.20 | -9.25| 0.69 |-7.41| 2.94 |-13.2 |-0.19 [-6.07 | -0.76 | 2.04 | 4.96 | 3.01
A (5.66%(7.53%| 16.69 | 14.31 (8.78%(9.02%| 13.09 |1.17%| 10.92 |5.21%| 18.22 |0.32%8.98%| 1.21%|3.32%|8.56%5.33%

Bl 5.9 K-NN 5% »= {7 pF fF 92 0] B (970304)
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970305(= )( % FEZ[#$iHh)

90
85
80
75
g A
65
60 -
55
50
45
40
505 | 550 | 640 | 800 | 900 1000|1100 1145|1300 1400|1500 | 1555|1700 |1805 [ 1905 | 2000 | 2050 | 2150
=il |60.15/61.27|64.28|65.52|63.24|63.19(61.51|60.39|60.41| 59.3 | 60.2 [61.86|62.35|62.33|63.43 62.3 |60.33(57.08
== ([l |61.24|68.26|64.86|61.64|59.8461.11|56.54|63.03|58.78|57.38(59.62(59.31| 70.8 |59.19|59.79|63.28| 55.3 |55.25
AEI8|43.49|46.68|107.9(217.8| 87.6 |81.28 49.5 |12.16|17.21(9.339(8.427(33.82| 57.9 |20.36(59.46|63.93(65.27|85.38
M| -1.1 |-6.99|-0.58 |3.887(3.402|2.085| 4.97 |-2.64|1.629|1.923|0.584|2.548|-8.44 |3.1393.645(-0.98 |5.029(1.827
T 5 [1.79%(10.24(0.90%6.31%[5.69%(3.41%(8.79%(4.18%)2.77%[3.35%(0.98%4.30%| 11.92 [5.30%(6.10%(1.55%/9.09%[3.31%

A 4% k-NN
% gL i) 5

N

'%-9}% “ﬁﬁé’:‘:—_ o

2 %
|4 \
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4 5.2 k-NN Hi23% = {7 & B 57 /2] 5 22 (970330)
ERIE | FHE | FLE | LS |
FE Ly o | oy | o | BPE
05:15 59.68 64.52 -4.84 7. 50% 34. 24
06:15 62.93 55.43 7.49 13.52% 4. 24
07:15 63.49 71.93 -8.44 11.74% 99. 41
08:00 63.63 60.55 3.08 5. 08% 08. 88
09:00 63.24 75.35 -12.11 16.07% 87.60
10:00 63.19 64.09 -0.90 1.41% 81.28
10:55 61.46 60.94 0.52 0. 85% 49. 65
11:55 60.30 65.91 -5.61 8.51% 13. 26
13:00 60.84 63.00 -2.16 3. 44% 34. 39
13:55 59.30 71.44 -12.14 16. 99% 9.34
15:00 60.20 60.93 -0.73 1.20% 8.43
16:00 61.96 62.54 -0.57 0.92% 34. 54
17:00 62.35 63.66 -1.31 2. 06% 35. 96
18:00 62.33 69.64 -71.32 10.51% 20. 36
19:00 63:.98 60.06 3.93 6. b4% 57. 82
20:00 61.82 57.39 4.43 7.71% 65.12
21:05 59.78 67.98 -8.20 12. 06% 56. 70
22:00 59.51 54.96 4,55 8. 28% 57.93
23:05 53.29 57.56 -4.27 7.41% 90.07
[F4 %m © +5§ ]
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R PR RIS
K-NIN 274 % (= i 1 57 j2) £ 22 (970303(— )
FRIE | FEE | FAE | FETF |

FEL ey oy | | o | BHE

05:00 59.68293| 57.19167| 2.491261 4.36%), 40.64368
06:00 63.25098| 57.46481| 5.786163| 10.07%| 76.91641
07:00 65.30463 62.635 2.669632 4.26%)| 104.4071
08:00 74.24098| 81.79902 -7.55804 9.24%| 79.51625
09:00 63.80902| 59.44722 4.3618 7.34%)| 87.85285
10:00 61.92293 61.61204| 0.310889 0.50%| 51.35536
12:00 61.46049| 57.55833] 3.902154 6.78%)| 49.65348
13:00 60.40829 5955 . 0.85829 1.44%| 17.21197
14:00 59.38634] 60.65655| -1.27021 2.09%| 9.552464
15:00 60.34634|:59.20833 1.138009 1.92% 9.814049
16:00 61.96195|' 61.44095| .0.521006 0.85%| 34.5413
17:00 62.22366| 66.0358 -3.81214 5.77%)| 35.97134
18:00 62.32585| 160:68653,.1.639323 2.70%| 20.35702
19:00 63.43122| 63.07972 0.351497 0.56%| 59.46309
20:00 61.81756| 57.32143, 4.496135 7.84%)| 65.11891
21:00 59.77585 60.35 -0.57414 0.95%| 58.04229
22:00 59.50829| 52.88667| 6.621624| 12.52%)| 57.93485
23:00 53.24927| 54.87917] -1.6299 2.97%)| 89.74966
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WG | ARG | FAE | EAF |
FEOL Gy oy ooy | o | RE
05:00 59.47756| 56.29166| 3.185897 5.66%| 31.12386
06:00 62.16195| 57.80833] 4.353617 7.53%)| 46.89345
07:00 62.51463| 75.03999 -12.5254| 16.69% 70.23805
08:00 63.62829| 74.25445| -10.6262| 14.31%| 98.8784
09:00 63.23927| 58.13461| 5.104655 8.78%)| 87.59885
10:00 62.83171 57.63333| 5.198376 9.02%| 83.20334
11:00 61.46024| 70.71439 -9.25415| 13.09%| 49.92535
12:00 60.10707| 59.41459 0.692488 1.17%| 10.85384
13:00 60.40829| 67.81333] -7.40504| 10.92% 17.21197
14:00 59.38634| 56.44295| 2.94339 5.21%| 9.552464
15:00 59.4022,.772.63712) -13.2349 18.22%| 10.47545
16:00 60.82512 61.04743; .+.-0.1923 0.32% 19.10081
17:00 61.56561| 67.64052 -6.07491 8.98%| 20.81106
18:00 62.27854, 63.04219| -0.76365 1.21%| 20.13344
19:00 63.63585| 61.59391] 2.041944 3.32% 28.1084
20:00 62.88195| :57.92578..4.956174 8.56%| 89.60308
21:00 59.50829|-56.49889| 3.009407 5.33%| 57.93485
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WG | ARG | FAE | EAF |
FEOL Gy oy ooy | o | RE
05:00 60.14854| 61.24444| -1.09591 1.79%| 43.48507
06:00 61.2722| 68.26111 -6.98891 10.24%| 46.68024
07:00 64.2778| 64.85834| -0.58053 0.90%| 107.9457
08:00 65.52463| 61.6375| 3.887137 6.31% 217.803
09:00 63.23927| 59.8375| 3.401766 5.69% 87.59885
10:00 63.19073| 61.10568 2.08505 3.41%| 81.27873
11:00 61.50927| 56.53944| 4.969824 8.79%| 49.50127
12:00 60.39366 63.03| -2.63634 4.18%, 12.1592
13:00 60.40829| 58.77917| 1.629126 2.77%| 17.21197
14:00 59.30146| 57.37889| 1.922576 3.35% 9.339123
15:00 60.2.759.61593 0.584071 0.98%| 8.427365
16:00 61.85902) 59.31088; .2.548145 4.30%| 33.82436
17:00 62.35341| 70.79547| -8.44206| 11.92% 57.8961
18:00 62.32585 59.18652| 3.139331 5.30%| 20.35702
19:00 63.43122| 59.78662| 3.644599 6.10%)| 59.46309
20:00 62.29561 . 63.27/53;..-0.97969 1.55%| 63.93373
21:00 60.33049 - 55.30129 5.029203 9.09%| 65.26557
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WG | ARG | FAE | EAF |
FEOL Gy oy ooy | o | RE
05:00 59.67732| 64.51667| -4.83935 7.50%| 34.23878
06:00 62.92585| 55.43333| 7.49252 13.52%| 74.24427
07:00 63.48805 71.93| -8.44195 11.74% 99.41214
08:00 63.62829| 60.55227] 3.07602 5.08% 98.8784
09:00 63.23927| 75.35152| -12.1122| 16.07%| 87.59885
10:00 63.19073| 64.09461| -0.90388 1.41%| 81.27873
11:00 61.46049| 60.94392] 0.516572 0.85%, 49.65348
12:00 60.3022| 65.91349 -5.61129 8.51%| 13.25599
13:00 60.8378| 63.00206| -2.16425 3.44%| 34.39317
14:00 59.30146 71.44) -12.1385 16.99%| 9.339123
15:00 60.2:.760.92981 -0.72981 1.20%| 8.427365
16:00 61.96195! 62.53651 .~0.57456 0.92% 345413
17:00 62.34976| 63.66306] " -1.3133 2.06%)| 35.96177
18:00 62.32585 69.64307,--7.31721] 10.51% 20.35702
19:00 63.98463| 60.05606| 3.928573 6.54%| 57.8174
20:00 61.81756| :57.39223;.'4.425334 7.71%| 65.11891
21:00 59.78268| . 67.9803| -8:19762] 12.06%)| 56.70156
22:00 59.50829| 54.95548| 4.552814 8.28%)| 57.93485
23:00 53.29341| 57.56012| -4.26671 7.41%| 90.06584
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WG | ARG | FAE | EAF |
FEOL Gy oy ooy | o | RE
05:00 59.51843| 56.68889| 2.829542 4.99%| 54.73985
06:00 59.58098| 55.23333| 4.347646 7.87%)| 55.50018
07:00 60.14941) 56.73333| 3.416078 6.02%| 81.77313
08:00 60.20216| 64.02055 -3.8184 5.96%, 78.47968
09:00 63.03804| 62.34528 0.692759 1.11%| 87.59885
10:00 62.4998 58.9837 3.5161 5.96%| 81.94361
11:00 61.01176| 64.24514| -3.23338 5.03%| 49.65348
12:00 60.18314| 59.40857| 0.774568 1.30%| 10.85384
13:00 58.63373| 57.95139| 0.682336 1.18%| 9.255779
14:00 59.56922| 57.04548| 2.523737 4.42%| 9.339123
15:00 60.86608.765.39675| -4.53067 6.93%| 8.427365
16:00 61.83902) 62.48769; .~0.64867 1.04% 34.5413
17:00 62.57333| - 67.6551 -5.08176 7.51%)| 35.96177
18:00 62.44118, 66.9667| -4.52552 6.76%| 20.35702
19:00 63.55843| 69.38439 -5.82596 8.40%| 57.8174
20:00 61.35157| :61.23906;..0.112513 0.18%| 65.11891
21:00 59.45588| -56.77148| 2.684405 4.73%)| 58.04229
22:00 59.38078| 56.23139| 3.149392 5.60%| 6.054254
23:00 5417157 54.74088| -0.56931 1.04%| 90.06584
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