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The Study of Using Fuzzy C-Means Method to Estimate the
Link Average Speed

Student : Tsung-shu Hung Advisor : Jin-Yuan Wang

Department of Transportation Technology and Management
National Chiao Tung University

ABSTRACT

Providing real-time traffic information is a very important and fundamental service in
ATIS. Based on this information, travelers can change their departure time or route to
decrease travel cost and/or improve travel efficiency. Probe Vehicle is one of the major
means to obtain traffic situation. But there are some data filtering issues need to be
addressed for the non-dedicated probe vehicles, such as bus and taxi. The data generated
while service Is ongoing, such as passengers are getting on and off, need to be filtered out
since these data do not reflect the real situation. Moreover, when the traffic is severely
jammed and having the stop-and-go traffic pattern, special cares are required to rule out the
unnecessary data. \We proposed a Fuzzy C-Means based method to address the above
mentioned issues. Our testing results show that when the average travel speed is higher than
30 km/hr, we suggest dividing the data into two or three groups and take the average of
high-speed group. When the average speed is lower than 30km/hr, categorizing data into

three groups and takes the middle-speed group is recommended.

Keywords: real-time traffic, probe vehicle, Fuzzy C-Means
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FCM 2 %2 9 % 741 4 % -MAPE
MAPE
YT pNEpT: T
case Maw | Gaw | maE | Jaw | daw | o7
1 100% 34% 100% 99% 34% 54%
2 100% 39% 100% 47% 35% 64%
3 100% 37% 100% 41% 35% 56%
4 100% 33% 100% 37% 22% 66%
5 100% 28% 100% 32% 15% 50%
6 100% 33% 100% 45% 27% 57%
7 100% 24% 100% 31% 4% 46%
8 100% 26% 100% 39% 20% 44%
9 100% 23% 100% 35% 16% 44%
10 100% 14% 100% 33% 7% 57%
11 100% 23% 100% 23% 23% 40%
12 100% 21% 100% 40% 12% 43%
13 100% 10% 100% 10% 10% 45%
14 100% 13% 100% 20% 6% 40%
15 100% 25% 100% 34% 21% 37%
16 100% 17% 100% 33% 10% 58%
17 100% 6% 100% 6% 6% 39%
18 100% 17% 100% 30% 11% 38%
19 100% 8% 100% 18% 18% 37%
20 100% 6% 100% 11% 6% 59%
21 100% 11% 100% 23% 5% 26%
22 100% 10% 100% 20% 5% 36%
23 100% 1% 100% 5% 16% 32%
24 100% 0% 100% 24% 8% 34%
25 100% 2% 100% 9% 17% 45%
26 100% 1% 100% 6% 18% 34%
27 100% 12% 100% 25% 6% 33%
28 100% 5% 100% 12% 14% 62%
29 100% 8% 100% 11% 7% 32%
30 100% 7% 100% 10% 2% 31%

30




31 95% 3% 100% 83% 3% 32%
32 100% 5% 100% 10% 2% 29%
33 100% 3% 100% 5% 1% 28%
34 100% 6% 100% 20% 0% 26%
35 100% 4% 100% 4% 27% 41%
36 100% 4% 100% 5% 1% 27%
37 100% 2% 100% 5% 7% 25%
28 100% 0% 100% 0% 0% 26%
29 100% 3% 100% 12% 9% 15%
40 100% 14% 100% 14% 14% 43%
41 100% 16% 100% 10% 33% 21%
42 100% 4% 100% 2% 19% 15%
43 100% 22% 100% 22% 22% 16%
44 100% 13% 100% 0% 19% 14%
45 100% 19% 100% 8% 24% 35%
46 95% 42% 100% 69% 42% 9%

47 99% 38% 98% 10% 56% 40%
48 85% 53% 98% 33% 53% 24%
49 95% 26% 95% 7% 58% 16%
50 76% 56% 100% 31% 56% 1%

o1 86% 50% 97% 21% 73% 33%
52 79% 102% 93% 12% 121% 33%
53 98% 90% 98% 52% 167% 42%
54 92% 102% 92% 65% 158% 17%
55 80% 81% 92% 18% 206% 42%
56 70% 180% 99% 6% 180% 30%
57 81% 103% 93% 20% 138% 4%

58 99% 173% 99% 107% 189% 27%
59 95% 88% 98% 22% 154% 51%
60 73% 185% 96% 38% 185% 13%
61 84% 77% 88% 18% 95% 37%
62 64% 288% 99% 27% 288% 35%
63 91% 122% 100% 34% 142% 42%
64 90% 116% 95% 73% 303% 39%
65 70% 279% 100% 15% 279% 50%
66 81% 324% 96% 44% 324% 7%

67 81% 295% 100% 8% 295% 65%
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68 66% 278% 100% 23% 278% 14%
69 97% 63% 97% 23% 137% 23%
70 61% 292% 100% 46% 352% 9%
71 88% 148% 96% 81% 274% 1%
72 100% 89% 99% 52% 89% 45%
Average 94% 60% 99% 27% 74% 35%
FCM /4 %82 % v % 422 % -RMSE
RMSE
R i ,
@ | Kmew] gaw | Adw e [Raw | T 0
1 4330 515 4356 423 515 1267
2 4316 660 4316 942 533 1747
3 4176 582 4176 709 525 1291
4 4109 454 4109 552 199 1798
5 3624 286 3624 380 85 912
6 3388 377 3388 687 250 1116
7 3043 176 3043 288 5 649
8 2920 200 2920 447 115 554
9 2767 142 2767 346 72 524
10 2559 50 2559 275 14 840
11 2559 130 2559 130 130 411
12 2510 112 2510 404 37 471
13 2448 24 2448 24 24 496
14 2388 41 2388 92 9 391
15 2359 150 2359 274 107 330
16 2288 68 2288 251 21 775
17 2261 9 2261 9 9 348
18 2220 66 2220 199 26 314
19 2156 15 2156 68 73 290
20 2131 9 2131 24 7 732
21 2046 23 2046 105 4 138
22 2023 20 2023 81 6 262
23 2000 0 2000 6 49 208
24 1978 0 1978 110 12 233
25 1956 1 1956 15 56 397
26 1934 0 1934 7 66 227
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27 1934 28 1934 121 7 216
28 1928 6 1928 27 40 740
29 1924 12 1924 24 8 192
30 1871 9 1871 18 1 181
31 1611 2 1792 1227 2 183
32 1736 4 1736 17 1 143
33 1727 2 1727 4 0 131
34 1691 7 1691 66 0 117
35 1591 3 1591 2 117 262
36 1559 2 1559 4 0 114
37 1528 0 1528 4 7 98
28 1499 0 1499 0 0 104
29 1491 1 1491 21 13 34
40 1470 29 1470 29 29 273
41 1421 35 1421 14 156 64
42 1401 2 1401 i 49 31
43 1227 R 1227 pr S7 33
44 1154 19 1154 0 44 24
45 1066 38 1066 7 63 129
46 912 174 1011 475 174 P
47 812 119 806 9 259 134
48 597 227 791 91 230 47
49 648 48 648 3 242 19
50 395 214 680 65 214 0
51 260 88 335 15 190 39
52 163 273 224 4 386 29
53 229 193 229 65 665 41
54 183 227 183 92 542 6
55 129 135 173 866 36
56 94 625 191 630 18
57 122 200 163 355 0
58 177 o547 177 210 650 13
59 155 135 165 8 410 46
60 90 581 156 24 576 3
61 115 97 126 5 148 22
62 58 1162 137 10 1162 17
63 101 181 122 14 245 22
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64 96 161 106 64 1094 18
65 52 824 106 3 824 27
66 68 1080 95 20 1080 1
67 66 871 100 1 871 42
68 40 696 90 5 696 2
69 73 32 73 4 147 4
70 25 579 68 14 839 1
71 43 122 51 36 417 0
72 54 42 52 15 42 11
Average 38.4 13.9 38.7 13.7 15.6 16.8
FCM 23 w2 34 it 5 \MAE
MAE
a0 b= FF ,
W€ ke L paw | mdw ] Tar LaeE o7
1 65.8 i 66.0 65.1 22.7 35.6
2 65.7 25.7 65.7 30.7 23.1 41.8
3 64.6 24.1 64.6 26.6 22.9 35.9
4 64.1 21.3 64.1 235 141 42.4
5 60.2 16.9 60.2 19.5 9.2 30.2
6 58.2 19.4 58.2 26.2 15.8 33.4
7 55.2 13.3 55.2 17.0 2.2 25.5
8 54.0 141 54.0 21.1 10.7 23.5
9 52.6 11.9 52.6 18.6 8.5 22.9
10 50.6 (L 50.6 16.6 3.8 29.0
11 50.6 11.4 50.6 11.4 11.4 20.3
12 50.1 10.6 50.1 20.1 6.1 21.7
13 49.5 4.9 49.5 4.9 4.9 22.3
14 48.9 6.4 48.9 9.6 2.9 19.8
15 48.6 12.3 48.6 16.6 10.4 18.2
16 47.8 8.2 47.8 15.8 4.6 27.8
17 47.5 2.9 47.5 2.9 2.9 18.6
18 47.1 8.1 47.1 14.1 51 17.7
19 46.4 3.9 46.4 8.2 8.6 17.0
20 46.2 3.0 46.2 4.9 2.6 27.1
21 45.2 4.8 45.2 10.2 2.0 11.7
22 45.0 4.5 45.0 9.0 2.4 16.2
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23 44.7 0.3 44.7 2.4 7.0 14.4
24 44.5 0.1 44.5 10.5 3.5 15.3
25 44.2 1.0 44.2 3.9 7.5 19.9
26 44.0 0.2 44.0 2.7 8.1 15.1
27 44.0 5.3 44.0 11.0 2.6 14.7
28 43.9 2.4 43.9 5.2 6.3 217.2
29 43.9 3.5 43.9 4.9 2.9 13.9
30 43.3 3.1 43.3 4.3 0.8 13.5
31 40.1 1.3 42.3 35.0 1.3 13.5
32 41.7 21 41.7 4.2 1.0 12.0
33 41.6 1.3 41.6 2.0 0.4 11.5
34 41.1 2.6 411 8.1 0.1 10.8
35 39.9 1.6 39.9 1.6 10.8 16.2
36 395 1.5 39.5 2.1 0.5 10.7
37 391 0.7 39.1 2.1 2.7 9.9
28 38.7 0.2 38.7 0.2 0.2 10.2
29 38.6 1.0 38.6 4.6 3.6 9:0
40 38.3 5.4 38.3 5.4 5.4 16.5
41 37.7 5.9 ier 3.7 12.5 8.0
42 37.4 1.6 37.4 0.9 7.0 9.5
43 35.0 7.6 35.0 7.6 7.6 5.7
44 34.0 4.3 34.0 0.0 6.6 4.9
45 32.6 6.2 32.6 2.6 8.0 11.3
46 30.2 13.2 31.8 21.8 13.2 3.0
47 28.5 10.9 28.4 3.0 16.1 11.6
48 24.4 15.1 28.1 9.5 15.2 6.8
49 &0 6.9 25.5 1.8 155 4.4
50 19.9 14.6 26.1 8.1 14.6 0.2
51 16.1 9.4 18.3 3.9 13.8 6.2
52 12.8 16.5 15.0 2.0 19.6 5.4
53 151 13.9 15.1 8.1 25.8 6.4
54 135 15.1 135 9.6 23.3 2.5
55 11.4 11.6 13.2 2.5 29.4 6.0
56 9.7 25.0 13.8 0.8 25.1 4.2
57 11.1 14.1 12.8 2.7 18.8 0.5
58 13.3 23.4 13.3 14.5 25.5 3.6
59 125 11.6 12.9 2.8 20.2 6.8
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60 9.5 24.1 12.5 4.9 24.0 1.7
61 10.7 9.9 11.2 2.3 12.2 4.7
62 7.6 34.1 11.7 3.2 34.1 4.1
63 10.0 13.5 11.0 3.8 15.7 4.6
64 9.8 12.7 10.3 8.0 33.1 4.2
65 7.2 28.7 10.3 1.6 28.7 5.2
66 8.2 329 9.7 4.5 32.9 0.7
67 8.1 29.5 10.0 0.8 29.5 6.5
68 6.3 26.4 9.5 2.2 26.4 1.3
69 8.6 5.6 8.6 2.0 12.1 2.1
70 5.0 24.1 8.2 3.8 29.0 0.8
71 6.6 11.0 7.2 6.0 20.4 0.1
72 .3 6.5 1 3.8 6.5 3.3
Average 33.9 10.8 34.6 9.1 12.3 13.2
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