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Abstract Most traffic information centers provide travel time information based on the arrival time, the
driver's reliability, and the usability of the passage of time. The difference is caused by the actual
experience deterioration information. This study applied the pattern recognition and real-time data
model-based K nearest neighborhood (K-NN) algorithm and predicted the travel time in the future by
matching the dedicated short-range communication (DSRC) individual vehicle speed information and
real-time traffic information on the National Highway. For these predicted travel time estimates, the
K-NN algorithm was implemented systematically. The DB and system were developed, and research on
the prediction data of the reliability test was carried out. The error rates of the section of target roads
showed greater than 86% accuracy from 1.0 to 14.0%. In addition, the mean error rate of the information
express section in the test demonstration route based on the actual field test was 10.3%. The accuracy
in non-peak hours was higher. Nevertheless, the accuracy of peak hours can be improved further

through additional reinforcement of individual vehicle data by supplementing the data collection system.

Keywords : Dedicated Short Range Communication(DSRC), K-NN(K Nearest Neighborhood) Algorithm,
Mean Absolute Percentage Error (MAPE), Travel Time Forecast System
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Table 1. The analysis section

National Highway Section Distance
No. 3 Ga-nam IC - Gonjiam IC 35km
No.39 Pyeongtaek — Ansan 37km
A A A= 53 Aol AHA] I VA
H, AE &F0 FFE MA= ALGE wAE, HA
454, 929 2ol B A viefe] gy
[13,14]. DSRC= B9 gt 513 GFgoll A=

Qom, it £+ AA 402 TR 24 F3¢

o9l AA79 B 42 1,856m(A), 1,371m(B),
1,888m(C), 1,840m(D)2.& UEehton, 4 7124
613m, A 7+AL 3247m=E FA o] Qt}h. E3L
B Azt 9FS v 5 YE F2 ALES XS
AR, WA A7, E2Y 27189 Fe, 4 3t
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Table 2. Road infrastructure characteristic of No.3

Distance Number
Section | DSRC Signal .
(m) . _|Bus Station| Ramp
Intersection
1 1,943 3 2 0
A 2 3,247 4 4 4
3 1,619 4 4 2
4 613 3 1 0
1 1,540 6 3 4
B 2 1,430 7 3 1
3 1,182 1 0 0
4 1,333 4 1 4
1 1,886 6 1 5
2 3,246 8 4 4
3 2,382 5 3 1
c 4 1,188 2 2 2
5 1,209 1 2 1
6 2,213 3 2 1
7 1,910 4 2 2
8 1,073 2 2 3
1 1,588 3 2 3
D 2 2,443 3 3 6
3 1,488 2 1 2

=5 39H9] T2 AME9 MX] A¥S Table 30
AA5ATt. DSRCE A3 Wkt o) 1kl A2 of
ow, i 27k A 40E RSk 2 7t
A9l AA71Y BFE AL 1,925m(A), 2,394m(B),
2,1499m(0), 2,432m(D)C& UEhton, i 7H4L
613m, At 7+4L 3.247m=Z FAE ] Qo) T3t &
& AlZtoll A WA £ e F8 AEES 48 1A}

2, WA JF 29 A9 A 4 R F
o 470, 370, 5707t EAsks Ao UEkth

Table 3. Road infrastructure characteristic of No.39

Section Number
Section | DSRC D1s(tance Signal. Bus Station| Ramp
m) Intersection|
1 1,313 1 0 0
A 2 2,238 3 2 5
3 2,089 4 3 4
4 2,061 3 1 3
1 2,458 2 2 5
B 2 1,870 0 2 3
3 2,272 0 1 4
4 2,975 3 2 2
1 1,929 0 0 4
2 1,402 0 0 2
c 3 1,565 0 0 3
4 2,822 0 0 5
5 3,226 0 0 3
6 1,950 0 0 1
1 3,046 0 0 1
D 2 1,990 0 0 1
3 2,260 0 0 1
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MAPE®] B2 0.130A b, 0.053B D),

2 AFoME AR AlFEe] di e F¥E B 0.024(C 7D, 0.053(D %D, SF8 WA 0.044(A

P A AlE LSS olEste] AAEHE 5 oI5 7D, 0.049(B 771, 0.032(C 7%b), 0.134(D #3hHe

A7+ v|wste] At 2 B4} Table 49+ Table 500 833 Al A&

=% 35400 ok £4 Axt, A W3] MAPES]  ZIE AEsto] AAIsHATE
B2 0.068(A T7b), 0.039(B 1), 0.034(C b,
0.058(D %), 313 &2 0.049(A 7%1), 0.100(B - Table 5. The analysis result for No.39

HI

7h, 0.034(C 71, 0.104(D #+7H=E EA =it} Timeg 07 | 08 | 12~ | 13~ | 17~ | 18~
Section ~08 ~09 13 14 18 19
True 482 474 543 721 482 480
Table 4. The analysis result for No.3 A [Forecast| 455 | 445 | 438 | 431 79 | 450
Timg 07 | 08 | 12~ | 13~ | 17~ | 18~ MAPE | 0.056 | 0.061 | 0.194 | 0.402 | 0.006 | 0.061
Section ~08 | ~09 | 15 | 14 | 18 | 19 True | 433 | 429 | 442 | 573 | 514 | 468
A | True | 582 | 597 | 621 | 659 | 716 | 949 B [Forecast| 438 | 442 | 456 | 469 | 537 | 476
(up) |Forecast] 606 | 626 | 598 | 652 | 825 | 1060 MAPE | 0.013 | 0.029 | 0.031 | 0.182 | 0.045 | 0.017
MAPE | 0.040 | 0.050 | 0.037 | 0.011 | 0.153 | 0.117 T T 52555 T sa T 57 Tame | 27d0
p | Lue | 436 | 536 | 492 | 529 | 639 | 867 C [Forecast| 525 | 538 | 559 | 577 | 2369 | 2874
(up) |Forecast| 467 | 514 | 487 | 498 | GO | 8GO MAPE | 0.026 | 0.037 | 0.002 | 0.002 | 0.028 | 0.049
MAPE | 0.069 | 0.040 | 0.009 | 0.060 | 0.045 | 0.008 e 1260 T a5 T oo T 302 [ 580 1 678
o | True [ 1118 [ 1169 [ 1154 [ 1197 | 1301 | 1296 b [Foreemsl 295 T 200 298 307 T 257 1 701
(up) [Forecast| 1129 1249 | 1147 | 1239 137_8 1327 MAPE | 0.109 | 0.048 | 0.019 [ 0.017 | 0.083 | 0.034
MAPE | 0.010 | 0.068 | 0.007 | 0.035 | 0.059 | 0.024 oo T a6 T a0 T8 T 5% 150 T a2
p | Te | 013 | 519 | 614 | 599 | 946 | 1227 A [Forecast| 455 | 463 | 485 | 479 | 484 | 485
(up) |Forecast| 494 | 532 | 615 | 596 | 1009 | 1294 MAPE | 0.023 | 0.015 | 0.015 | 0.096 | 0.085 | 0.027
MAPE | 0.194 | 0.025 | 0.002 | 0.004 | 0.066 | 0.055 e T o Taet T T sor T ase 1o
A |Tue | 589 | 616 | 554 | 580 | 622 | 626 B [Forecast| 565 | 480 | 449 | 471 | 474 | 465
(o) [Forecast] 576 | 645 | 589 | 544 | 583 | GOl MAPE | 0.011 | 0.035 | 0.132 | 0.062 | 0.024 | 0.028
MAPE | 0.022 [ 0.048 | 0.063 | 0.061 | 0.062 | 0.04 o T o0 T oii T 50 T 565 1 58 T 538
B True 473 563 485 599 612 703 C | Forecast| 727 712 557 554 545 544
(N [Forecast] 525 | 576 | 455 | 517 | 685 | 599 MAPE | 0.038 | 0.106 | 0.021 | 0.012 | 0.005 | 0.011
MAPE | 0.11 | 0.023 | 0.063 | 0.138 | 0.118 | 0.148 oo T 1058 T 6061 505 1305 12071 300
¢ | True | 1031 | 1081 | 1106 | 1071 | 1095 | 1137 D [Forecast| 1126 | 1051 | 306 | 305 | 299 | 302
(DN [Forecast] 1056 | 1084 | 1150 | 1121 | 1140 | 1195 MAPE | 0.044 | 0.735 | 0.009 | 0.001 | 0.007 | 0.006
MAPE | 0.024 | 0.002 | 0.04 | 0.047 | 0.041 | 0.051
True | 1108 | 1105 | 1211 | 736 | 657 | 717
(DDN) Forecast| 1076 | 1201 | 872 | 848 | 647 | 677
MAPE | 0.03 | 0.087 | 0.28 | 0.153 | 0.015 | 0.057

Table 6. National road No.39

Division Peak Time(07~09) Off Peak Time (12~14) Peak Time (17~19)
Forecast |Experimental] MAPE Forecast |Experimentall MAPE Forecast |Experimental] MAPE
Ssanghak Int. ~| Up 257 260 0.012 264 297 0.111 564 504 0.119
YangchonIC | pown | 908 652 0.393 268 268 0.000 262 285 0.081
o3 Baraf Int. | yp 522 563 0.073 550 615 0.106 1768 1699 0.041
Ssanghak Int, | Down| 868 1058 0.180 561 561 0.000 547 603 0.093
Chungbuk.Int. |y 469 545 0.139 471 479 0.017 549 711 0.228
Bara; Int. |Down| 698 840 0.169 481 507 0.051 491 572 0.142
Ssanghak Int. ~| Up 439 445 0.013 463 518 0.106 744 637 0.168
YangchonlC | pown| 1058 1096 0.035 554 536 0.034 554 602 0.080
No.39 Baraf Int. | yp 1342 1504 0.108 1210 1490 0.188 1490 1382 0.078
Seanghak Int, | Down| 1157 1271 0.090 1236 1179 0.048 1284 1257 0.021
Chungbuk.Int. |y 404 656 0.384 397 417 0.048 458 483 0.052
Bara; ot |Down| 433 379 0.142 408 426 0.042 474 424 0.118
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