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instantaneous and timesli a t nes were then compared with the
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period (MAPE 12% cﬂpared to 23-26% from other m@ods). Considering route travel
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methods suitable for each time period. The improved estimation can increase the

Comparing th ﬁforecast of speed in the

accuracy over a single method, decreasing the MAPE from 14-20% to 11%.
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9:00:00 679 666 655 796 763 699 704 718 710 48 710
9:05:00 702 722 758 768 653 708 749 732 724 37 724
9:10:00 683 659 664 683 677 707 660 684 677 16 677
9:15:00 689 714 676 673 669 678 693 725 690 20 690
9:20:00 617 634 646 611 590 592 575 618 610 24 610
9:25:00 554 633 611 643 682 610 641 639 627 37 627
9:30:00 571 589 583 606 572 576 566 590 582 13 582
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A15197 5.8 N15LUTAULNEUNAAINITNITNIUNA (SMS)

Instantaneous
Method D1 D2

Vavg Vw Vsan | Vmid Vavg Vw Vsan | Vmid
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Off-Peak 14.9 14.1 10.9 14.0 15.0 14.1 11.2 13.9 11.2 10.5
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5.5 MeUsZTHIUIRINITLAUNINAFUN (Taya TMS)
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Difference between Timeslice & Instantaneous
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Travel Time - Vavg
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A15199 5.13 N1SLAANIBNIS IALRNISANAUTINGEESLIAINITLAUNIG
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Instantaneous
Method D2

Vavg Vw Vsan | Vmid Vavg Vw Vsan | Vmid

MAPE | MAPE | MAPE | MAPE | MAPE | MAPE | MAPE | MAPE | MAPE
Rain Time  (5:00 AM~6:00 AM) 33.0 36.7 90.5 48.1 30.3 32.3 80.8 43.9 35.0
Peak Time 1 (6:00 AM~10:00 AM) 29.6 30.0 16.9 20.1 29.1 29.9 16.9 19.9 20.3
Peak Time 2 (5:30 PM~7:00 PM) 7.9 7.2 40.5 16.7 7.9 7.2 40.5 16.7 31.8
Off-Peak 22.2 21.0 12.9 22.1 22.2 21.0 13.0 22.1 13.0
Daytime 1 (5:00 AM~10:00 PM) 23.3 22.9 20.9 22.7 23.0 22.6 20.3 22.4 17.6
Daytime 2 (6:00 AM~10:00 PM) 22.7 22.0 le(:‘u'g 21.1 22.6 21.9 16.5 21.0 16.6
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Vavg Vw Vsan | Vmid Vavg Vw Vsan | Vmid

MAPE | MAPE | MAPE | MAPE | MAPE | MAPE | MAPE | MAPE | MAPE | MAPE
Rain Time  (5:00 AM~6:00 AM) 33.0 36.7 90.5 48.1 30.3 32.3 80.8 43.9 30.3 35.0
Peak Time 1 (6:00 AM~10:00 AM) 29.6 30.0 16.9 20.1 29.1 29.9 16.9 19.9 16.9 20.3
Peak Time 2 (5:30 PM~7:00 PM) 7.9 7.2 40.5 16.7 7.9 7.2 40.5 16.7 7.2 31.8
Off-Peak 22.2 21.0 12.9 22.1 22.2 21.0 13.0 22.1 13.0 13.0
Daytime 1 (5:00 AM~10:00 PM) 23.3 22.9 20.9 22.7 23.0 22.6 20.3 22.4 14.4 17.6
Daytime 2 (6:00 AM~10:00 PM) 22.7 22.0 16;‘é 21.1 22.6 21.9 16.5 21.0 13.4 16.6
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ﬁy'wum (SMS)

Rain Time (5:15 AM~6:00 AM)

Method Instantaneous Timeslice
Predict Data Offline %Diff Predict Data Offline %Diff
Vavg 156.0 126.1 23.7 155.9 107.6 4438
Vweight 170.0 128.6 32.1 168.3 117.4 434
Vsan 277.8 245.1 13.3 277.0 187.4 47.8
Vmid 189.1 152.2 24.2 188.9 131.8 433
D1 156.0 126.1 23.7 155.9 107.6 448
D2 261.6 195.8 33.6 269.0 174.0 54.6
Peak Time 4 (6:00,/AM#10:00 AM)
Method Instantaneous ,.l"" i Timeslice
Predict Data Offline %Diff Prédic{’f)?tai Offline %Diff
Vavg 25.5 23.9 66 4 254 22.7 115
Vweight 25.9 238 86 258 23.1 11.8
Vsan 23.1 25:6° 9.8 235 25.9 9.3
Vmid 14.4 13.3 o 814 | 14.2 11.9 19.1
D1 14.4 s gl | 14.2 11.9 19.1
D2 17.1 16340 I 17.5 13.6 28.6
& ]
F [ RPeak Time 2 (5:30.PM~7:00 PM)
Method Instaataneous e [ Timeslice
Predict Data | _4Offlines 1 %Diff Predict Data Offline 9%Diff
r i ry. 3
Vavg 54 F -l ir Fox ‘54 73 255
Vweight 6.7 ba 8 I o9% S 9.4 28.8
Vsan 52.8 i co3l 194 o 2B 60.3 12.4
Vmid 19.3 238 ‘b fA%a A 493 23.3 17.1
D1 5.4 F . 25.5 . 5.4 73 255
D2 37.7 374 B A Rs7.7 374 06
F —
AT Off-Peak .
Method Instantaneous — Timeslice
Predict Data Offline L94Diff " Predict Data Offline %Diff
= S
Vavg 16.1 L 149 7.5 16.1 1500 7.2
Vweight 153 S wr—rr 8.2 153 T 8.0
Vsan 9.0 L4 109 17.7 9.0 i ) 19.6
Vmid 14.2 F=, 140 16 14.2 130 23
D1 9.0 10.9 17.7 9.0 11.2 19.6
D2 8.0 . 96 16.0 8.1 105 22.9
Daytime (5:15 AM%10:00 PM)
Method Ihstantafieous Timeslice
Predict Data Offline %Diff Predict Data Offline %Diff
Vavg 236 21.4 10.5 23.6 20.3 16.2
Vweight 24.0 21.1 13.4 23.9 20.5 1616
Vsan 28.3 29:3 3.5 28:4 27:0 5.1,
Vmid 22,5 20.8 8.1 225 19.5 15.0
D1 16.6 16.3 1.3 15.4 7.5
D2 24.2 22.0 10.0 24.7 21.0 17.6
Daytime (6:00 AM~10:00 PM)
Method Instantaneous Timeslice
Predict Data Offline %Diff Predict Data Offline %Diff
Vavg 17.4 16.5 5.8 17.4 16.2 7.3
Vweight 17.1 16.1 6.3 17.1 15.9 7.3
Vsan 16.6 19.2 13.5 16.8 195 14.1
Vmid 14.7 14.7 0.3 14.7 14.3 2.8
D1 10.0 11.2 10.5 11.0 9.6
D2 13.1 13.9 5.6 13.2 13.8 4.2
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NIUNRA (TMS)

Rain Time (5:15 AM~6:00 AM)

Method Instantaneous Timeslice
Predict Data Offline %Diff Predict Data Offline %Diff
Vavg 24.6 31.4 21.7 243 28.3 14.2
Vweight 32.0 33.0 3.1 315 29.7 6.2
Vsan 80.3 69.0 16.4 76.6 62.0 235
Vmid 39.6 38.7 2.3 38.4 36.0 6.6
D1 24.6 31.4 P W 24.3 28.3 14.2
D2 51.9 35.9 44.7 4 49.6 27.2 82.4
F
a
Peak Time 1 (6:00 AM=10-00.AM)
Method Instantaneous Timeslice
Predict Data Offline %Diff Predict Data. Offline %Diff
i
Vavg 33.4 29.6 2.2 | 33.1 29.1 13.7
Vweight 33.9 30080 130 33.8 29.9 13.2
Vsan 15.4 G0 i g8 \ 15.7 16.9 7.1
Vmid 21.1 2l » 3 211 19.9 6.0
D1 15.4 6.9 4 s == 15.7 16.9 7.1
D2 203 r:ﬁ. 3.0~ [ W 714 16.8 26.9
7 v 7
4 | Peak Time 2.(5:30 PM~7:00 PM)
Method ﬁstanﬁ;eou}i . - Timeslice
Predict Data offine & [ “%Dite Predict Data Offline 9%Diff
F J i &
Vavg 10.7 # 35:3 o8 10.7 7.9 35.3
Vweight 8.2 2 F|= i ¥ g0 7.2 14.3
Vsan 35.6 - J 13,0 ED 405 12.0
Vmid 11.9 167 88 41353 ) o 16.7 28.5
D1 8.2 7.20F = A43 e, 7.2 14.3
D2 35.6 35.3 e L5 35.3 0.7
= AEN O Pk
Method Instantaneous Timeslice
Predict Data - Offline %Diff Predict Data Offt'ne i %Diff
b -’ |
Vavg 24.5 AT 220 10.7 24.5 2924 10.7
Vweight 23.4 -a 070 11.2 23.4 21.0 11.2
Vsan 12.7 12.9 ek o 13.0 1.9
Vmid 22.3 221 0.9 22.3 9.1 0.9
D1 12.7 12.9 17 12.7 13.0 1.9
D2 12.7 12/9 17 12.7 13.0 1.9
Daytime (5:15 AM=10:00 PM)
Method Instantaneous Timeslice
Predict Data Offline %Diff Predict Data Offline %Diff
Vavg 2514 23.1 10.1 253 228 11.0
Vweight 24,9 225 10.9 249 223 11.7
Vsan 18.4 18.9 2.2 183 186 1.2
Vmid 21.9 21.9 0.0 218 217 0.4
D1 135 14.2 5.0 135 14.1 3.8
D2 18.3 17.2 6.8 185 16.5 11.8
Daytime (6:00 AM~10:00 PM)
Method Instantaneous Timeslice
Predict Data Offline %Diff Predict Data Offline %Diff
Vavg 25.4 22.7 12.2 25.4 22.6 125
Vweight 24.6 22.0 11.9 246 21.9 12.0
Vsan 15.5 16.5 5.9 15.6 16.5 5.6
Vmid 21.0 21.1 0.2 21.0 21.0 0.0
D1 13.0 13.4 3.1 13.0 13.4 27
D2 16.8 16.3 2.9 17.0 16.0 6.2
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Tugqataarnauni (SMS)

Rain Time (5:15 AM~6:00 AM)

Method Instantaneous Timeslice
Previous data Offline %Diff Previous data Offline %Diff
Vavg 175.9 126.1 39.5 121.0 107.6 12.4
Vweight 179.7 128.6 39.7 134.2 117.4 14.3
Vsan 302.7 245.1 235 2225 187.4 18.7
Vmid 196.9 152.2 29.4 152.4 131.8 15.6
D1 175.9 126.1 39.5 121.0 107.6 12.4
D2 256.1 195.8 30.8 208.8 174.0 20.0
Peak Time 1 (6:00 AlMi~10:;00 AM)
Method Instantaneous F Timeslice
Previous data Offline %Diff Preyiolls data Offline %Diff
Vavg 24.7 239 3.1, 26.2 22.7 15.1
Vweight 24.4 238 228 26.0 23.1 126
Vsan 26.3 25.6 25 | 24.2 25.9 6.7
Vmid 14.0 13.34 o | T 11.9 11.5
D1 14.0 jiss . T 11.9 115
D2 16.4 }a” 06 | 16.7 13.6 2238
r i Peak Time. 2 (5:30 PM~7:00 PM)
Method Instantaneous =L Timeslice
Previous data Offline %Diff Previous data Offline %Diff
i . F
Vavg 6.9 y sip <1 |4 8o 73 5.7
Vweight 9.1 r oy i Hor ¥ 91 9.4 26
Vsan 59.8 " 0.8 “ 59.8 50.3 0.8
Vmid 22.9 283 4. #ddag A #9029 23.3 1.9
D1 6.9 .3 4517, -4 6.9 7.3 5.7
D2 371 37.4 D s 37.1 37.4 0.8
¥ ———,
d J it Off-Peak |
Method Instantaneous — Timeslice
Previous data Offline e S Y%Diff e }Pr@\‘/ﬂqs data Offline %Diff
Vavg 15.0 14.9 0.3 15.0 3'5.0 0.1
Vweight 141 = 141 0.2 122 .y 0.3
Vsan 11.0 10.9 0.4 10.8 1.2 3.7
Vmid 141 L, A0 13 14.2 =0 2.2
D1 11.0 10.9 0.4 10.8 11.2 3.7
D2 9.5 W, 9.6 1.3 9.5 el0.5 9.0
Daytime (5:15 AlV1~10:00 PM)
Method Instantéfieous TiméSlice
Previous data Offline %Diff: Previous data Oifline %Diff
Vavg 23.8 214 11.2 21.7 20.3 6.8
Vweight 23.6 21.1 11.4 21.9 20.5 7.1
Vsan 82.1 29.3 9.3 27.9, 27.0 32
Vmid 23.1 20.8 10.7 20.9 19.5 7.2
D1 18.7 16.3 14.6 15.4 4.1
D2 24.6 22.0 11.9 22.7 21.0 8.0
Daytime (6:00 AM~10:00 PM)
Method Instantaneous Timeslice
Previous data Offline %Diff Previous data Offline %Diff
Vavg 16.7 16.5 1.1 17.0 16.2 5.1
Vweight 16.2 16.1 0.8 16.7 15.9 4.6
Vsan 19.4 19.2 0.7 18.8 19.5 3.8
Vmid 14.9 14.7 1.7 14.8 14.3 3.5
D1 11.3 11.2 14 11.0 0.3
D2 13.8 13.9 0.6 13.9 13.8 0.9
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Tugaaaanauunw (TMS)

Rain Time (5:15 AM~6:00 AM)

Method Instantaneous Timeslice
Previous data Offline %Diff Previous data Offline %Diff
Vavg 35.2 314 11.9 329 28.3 16.0
Vweight 37.2 33.0 12.8 35.1 29.7 18.2
Vsan 77.6 69.0 12.5 67.2 62.0 8.4
Vmid 41.1 38.7 6.2 36.3 36.0 0.9
D1 35.2 314 i11.9 329 28.3 16.0
D2 40.1 35.9 11.8 i '33.4 27.2 22.8
Peak Time 1 (6:00 AM~10:00/AM)
Method Instantaneous Timeslice
Previous data Offline %Diffu Previous daia Offline %Diff
Vavg 30.5 29.6 Bl Bil> 29.1 8.1
Vweight 30.7 300" 20 30.9 29.9 3.6
Vsan 17.2 g 16,048 i 3 15.8 16.9 6.4
Vmid 20.9 it T 212 19.9 6.4
D1 17.2 4 5.9, r— 15.8 16.9 6.4
D2 19.4 il ’}g«b 7.9 19.8 16.8 17.8
r. Peak.Time.2(5:30 PM~7:00 PM)
Method 'Instamérneou's i ar Timeslice
Previous data [Offline!" %Diff. 0| Previous data Offline %Diff
.*‘ Iy .I'Y.
Vavg 8.5 ZF 7.7 i 8.5 7.9 7.7
Vweight 7.8 F A ¥ 5.3 B 7.2 8.3
Vsan 40.7 205 oS w07 40.5 05
Vmid 16.3 16.7 4id42g IS 163 16.7 19
D1 78 7 . 8.3 =g 7.2 8.3
D2 35.6 35.3 0.8 = ‘-375.6 35.3 0.8
B Off-peak-
Method Instantaneous Tigeslice
Previous data -] Offline %Diff Previous data O&Iine %Diff
e’ w |
Vavg 22.1 ‘s 22.2 0.2 22.1 2.?_2J 0.2
Vweight 21.0 iaE 21.0 0.2 21.0 —21.0 0.2
Vsan 13.6 12.9 ek 13.6 13.0 5.1
Vmid 22.1 - 22.1 0.2 22.1 ._F22.1 0.2
D1 13.6 12.9 5.1 13.6 13.0 5.1
D2 13.6 12.9 5.1 13.6 13.0 5.1
Daytime (5:15 AM~10:00 PM)
Method Instantaneous Timeslice
Previous data Offline %Diff Previous data Offline %Diff
Vavg 28.5 23.1 1.8 23.6 22.8 3
Vweight 22.9 22.5 1.6 22.8 22.3 2.4
Vsan 19.7 18.9 4.7 19.0 18.6 2.2
Vmid 22.2 219 1.4 22.0 21.7 15
D1 14.9 14.2 4.9 14.5 14.1 29
D2 18.1 17.2 5.7 18.0 16.5 8.7
Daytime (6:00 AM~10:00 PM)
Method Instantaneous Timeslice
Previous data Offline %Diff Previous data Offline %Diff
Vavg 22.9 22.7 1.1 23.2 22.6 2.7
Vweight 22.2 22.0 0.9 22.2 219 14
Vsan 17.0 16.5 3.1 16.7 16.5 1.1
Vmid 21.3 21.1 1.0 214 21.0 15
D1 13.9 13.4 4.2 13.6 13.4 1.6
D2 17.1 16.3 5.0 17.2 16.0 7.5
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Rain Time (5:15 AM~6:00 AM)
Method Instantaneous Timeslice
Previous data Predict Data Offline Previous data Predict Data Offline
Vavg 175.9 156.0 126.1 121.0 155.9 107.6
Vweight 179.7 170.0 128.6 134.2 168.3 117.4
Vsan 302.7 277.8 245.1 2225 277.0 187.4
Vmid 196.9 189.1 152.2 152.4 188.9 131.8
D1 175.9 156.0 126.1 121.0 155.9 107.6
D2 256.1 261.6 195.8 208.8 269.0 174.0
Peak Time 1 (6:00 AM~10:00 AM)
Method Instantaneous Timeslice
Previous data Predict Data Offline Previous data Predict Data Offline
Vavg 24.7 25.5 23.9 26.2 25.4 22.7
Vweight 24.4 25.9 23.8 26.0 25.8 23.1
Vsan 26.3 2398 256 24.2 23.5 25.9
Vmid 14.0 14.4 13.3 -~ s 14.2 11.9
D1 14.0 14.4 13.3 133 14.2 11.9
D2 16.4 17.1 16.3 TO% 17.5 13.6
Peak Time 2 (5:30 PM~7:00 PM)
Method Insta.nténeous Timeslice
Previous data ‘PredictData Offline Previous data Predict Data Offline
4 * - H
Vavg 6.9 e 73 69 5.4 7.3
Vweight 9.1 & i o d 9.1 6.7 9.4
Vsan 59.8 52.8 60.3 ‘\ # 59.8 52.8 60.3
Vmid 229 19.3 283 AW 229 19.3 233
D1 6.9 54 g8 4 6.9 5.4 7.3
D2 37.1 3.7 81.4 Ad #87.1 37.7 37.4
s Off-Peak
Method Instantaneous — Timeslice
Previous data Predict Data’ | 4<% Offline '_Pre\}_iilgs data Predict Data Offline
Vavg 15.0 16.1 «14.9 16.1 15.0
Vweight 14.1 153 = ="~ £ 15.3 14.1
Vsan 11.0 \ 9.0 10.9 do 11.2
Vmid 14.1 Nl 14.2 14.0 142 il 24 13.9
D1 10 L™ 9.0 10.9 10.8 9.0) 11.2
D2 9.5 - 8.0 9.6 9.5 8‘1_5 10.5
gl Daytime (5:15 AM~10:00 PM) 3
Method Instantaneous Timeslice
Previous data Rrediet:.Data Offline Previous data Predict Data Offline
Vavg 23.8 23.6 214 21 28.6 20.3
Vweight 23.6 24.0 21.1 21.9 23.9 20.5
Vsan 32.1 28.3 29.3 27.9 28.4 27.0
Vmid 23.1 225 20.8 20.9 22.5 19.5
D1 18.7 16.6 16.3 T 16.5 154
D2 24.6 24.2 22.0 22.7 24.7 21.0
Daytime (6:00 AM~10:00 PM)
Method Instantaneous Timeslice
Previous data Predict Data Offline Previous data Predict Data Offline
Vavg 16.7 17.4 16.5 17.0 17.4 16.2
Vweight 16.2 17.1 16.1 16.7 17.1 15.9
Vsan 19.4 16.6 19.2 18.8 16.8 19.5
Vmid 14.9 14.7 14.7 14.8 14.7 14.3
D1 11.3 10.0 11.2 11.1 10.0 11.0
D2 13.8 13.1 13.9 13.9 13.2 13.8
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Rain Time (5:15 AM~6:00 AM)

Method Instantaneous Timeslice
Previous data Predict Data Offline Previous data Predict Data Offline
Vavg 35.2 24.6 314 32.9 24.3 28.3
Vweight 37.2 32.0 33.0 35.1 315 29.7
Vsan 77.6 80.3 69.0 67.2 76.6 62.0
Vmid 41.1 39.6 38.7 36.3 38.4 36.0
D1 35.2 24.6 314 32.9 24.3 28.3
D2 40.1 51.9 35.9 33.4 49.6 27.2
Peak Time 1 (6:00 AM~10:00 AM)
Method Instantaneous Timeslice
Previous data Predict Data Offline Previous data Predict Data Offline
Vavg 30.5 33.4 29.6 31.5 33.1 29.1
Vweight 30.7 33.9 30.0 80:9 33.8 29.9
Vsan 17.2 154 16.9 158 15.7 16.9
Vmid 20.9 21.1 201 & e 21.1 19.9
D1 17.2 15.4 16.9 e | 15.8 15.7 16.9
D2 19.4 20.3 18.0 19.8 21.4 16.8
Peak Time 2 (5:30.PM~7:00 PM)
Method Instantanéous 1 Timeslice
Previous data Predict Data Offline ] Previous data Predict Data Offline
Vavg 8.5 10.7 A7 g0 8.5 10.7 7.9
Vweight 7.8 F &P 7T e 7.8 8.2 7.2
Vsan 40.7 4 356 405 - 40.7 35.6 40.5
Vmid 16.3 11.9 1647 T ¢ 16.3 11.9 16.7
D1 7.8 8.2 ¥ 4 Wl 7.8 8.2 7.2
D2 35.6 356 35.3 4 35.6 35.6 35.3
y P ; .
Y~ —Off-Peak
Method Instantaneous yr iy Timeslice
Previous data Predict Data 4 %-Offline - ,IPréuious data Predict Data Offline
4 R : ¥ i
Vavg 22.1 245 222 | 245 22.2
Vweight 21.0 23.4 21.0 23.4 21.0
Vsan 13.6 12.7 ottt A0S 12.7 13.0
Vmid 22.1 P el o0 22:3 22.1
D1 136 . 12.7 12.9 £.2) 13.0
D2 13.6 P e 12.9 7 13.0
Y o J
. Daytime (5:15 AM~10:00 PM) /
Method Instantaneous Timeslice
Previous data +{.+ Predict Data Offline Previous data Predict Data Offline
Vavg 23.5 254 23.1 23.6 25.3 22.8
Vweight 22.9, 249 225 22.8 249 22.3
Vsan 19.7 18.4 18.9 19.0 18.3 18.6
Vmid 22.2 219 21.9 22.0 21.8 21.7
D1 149 135 14.2 14.5 13.5 14.1
D2 18.1 18.3 17.2 18.0 18.5 16.5
Daytime (6:00/AM=10:00 PM)
Method Instantaneous Timeslice
Previous data Predict Data Offline Previous data Predict Data Offline
Vavg 229 25.4 22.7 23.2 25.4 22.6
Vweight 22.2 24.6 22.0 22.2 24.6 219
Vsan 17.0 15.5 16.5 16.7 15.6 16.5
Vmid 21.3 21.0 211 21.4 21.0 21.0
D1 13.9 13.0 13.4 13.6 13.0 13.4
D2 17.1 16.8 16.3 17.2 17.0 16.0
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