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ABSTRACT

PURPOSES : The aim of this study was to compare the performance of the QUEENSOD method and the gravity model in estimating
Origin-Destination (O/D) tables for a large-sized microscopic traffic simulation network.

METHODS : In this study, an expressway network was simulated using the microscopic traffic simulation model, VISSIM. The gravity
model and QUEENSOD method were used to estimate the O/D pairs between internal and between external zones.

RESULTS : After obtaining estimations of the O/D table by using both the gravity model and the QUEENSOD method, the value of the root
mean square error (RMSE) for O/D pairs between internal zones were compared. For the gravity model and the QUEENSOD method, the
RMSE obtained were 386.0 and 241.2, respectively. The O/D tables estimated using both methods were then entered into the VISSIM
networks and calibrated with measured travel time. The resulting estimated travel times were then compared. For the gravity model and the
QUEENSOD method, the estimated travel times showed 1.16% and 0.45% deviation from the surveyed travel time, respectively.

CONCLUSIONS : In building a large-sized microscopic traffic simulation network, an O/D matrix is essential in order to produce
reliable analysis results. When link counts from diverse ITS facilities are available, the QUEENSOD method outperforms the gravity
model.
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Table 1. O/D Table for Internal Zones

(unit : vehicle/4-hour)

o P Seoul | Suwon |Kiheung g::;tgi Osan  |Anseong|Cheonan| Gunpo Giiséo Bugok S'\:J?:n SE?vsgn Maseong| Yongin | Yangj (Duckpyung
Seoul 0| 5497| 1937| 1635| 1251 1124 1753 28 17 1 72| 1761 926 | 1820 | 1574 431
Suwon | 6936 0 839 468 257 231 340 | 226 145 91 701 17 262 219 433 179
Kiheung | 1168 | 304 0 0 0 0 0 8 23 12 13 28 23 27 48 1
gr:;zg 42| 42| o o| 13| 48| 24| 9 34| 6| 01| 45| 10| 9| 10| 69
Osan | 2104 | 475 0 93 0| 533 684 3 17 2] 135 53 46 31 36 14
Anseong| 1564 | 353 0 185| 605 0 489 5 19 2| 120 38 19 7 0 0
Cheonan| 2467 503 0 258 719 515 0 4 25 5 126 46 54 18 15
0

Gunpo 4 127 12 4 8 4 10

0 149 70| 244 38 81 68 53

East 4l 9| 4| 26| 20 71 19 o o 106| 29| 238| 20| 49| 61| 20
Gunpo
Bugok 4l e 5 5 6 7| 18] ol 35| wmo| 19| 26| 39 4
sw:n a| esa| 13| 107| 12| 67| 1o7| 80| 38| 43 0| 1348| 254| 436| 597| 204
S'jjf;n 600| 188| 62| 49| 26| 31| 37| 53| 344| 188| 1606 o| o251 43| 595 a2
Maseong| 414| 12| 18| 22 7 1 1] 20 12 sl 17| 138 ol 15| 27| 18
vongin | 1854| 28| 43| e3| 17 1 5| o7| 42| 43| 4| 46| 30 o wr| 1a
vangi | 1222| 3e8| 60| 26 3 5| 10| mo| 78| 47| se8| an| 60| 300 ol 29
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Table 2. O/D Table Estimated Using Gravity Model

(unit = vehicle/4-hour)

D ' East North | East . , South | West | East
g Seoul [Suwon|Kiheung|Dongtan| Osan | Anseong | Cheonan |Gunpo Gurpo Bugok Suwon|Suwon Maseong |Yongin| Yangji {Duckpyung Boundry|Bourkiy| Bourery
Seoul 013200 (1,080 | 830|1220| 990 |1900 | 1,190 | 260 | 460 | 1,440 | 2,170 | 560 | 1140 | 1390 | 570 {4,000 | 3,730 | 4,710

Suwon 3,880 0| 80| 730| 760| 430| 670 | 520| 120| 220 | 710 | 1,120 | 360 | 640| 660 | 250 | 1400 | 1,670 | 1960

Kiheung 630 | 420 0 0 0 0| 80| 20| 30| 100 160| 50| 90| 100| 40 0] 250 | 300

Dongtan | 1,440 | 890 0| 390| 10| 200| 80| 40| 70| 230| 360| 100| 200| 220| 90| 600 | 570 | 680

Anseong | 1210 | 460 140 | 260 O 440 40| 30| 60| 180 27/0| 70| 140| 170 0 910| 450 | 540

0
0
Osan 1,760 | 820 0] 310 0| 300| 410 210| 50| 90| 280| 430 | 120| 230| 260| 100| 860 | 680 | 820
0
0

Cheonan | 1,280 | 440 120 210 250 O 150| 30| 60| 180| 270 70| 150| 170| 70|4890 | 460 | 560

Gunpo | 1420 | 380| 130 | 100| 150 | 120| 220 0 0| 90| 260| 320| 80| 150| 180| 70| 460 |1460| 600

East Gunpo | 330| 90| 30| 20| 30| 30| 50 0 O| 40| 70| 70| 20| 30| 40| 20| 100 0] 140

Bugok 50| 160| 50| 40| 60| 50| 90| 270| 80 0| 60| 150 30| 60| 70| 30| 180| 930 | 240

North Suwon | 1,690 | 520 | 170 | 130| 190| 140 | 260 | 590 | 160 | 330 O 520 100| 190| 230| 90| 5401930 | 740

East Suwon 2,800 | 1,040 | 320 | 250 | 350 | 250 | 440 | 650 | 160 | 300 | 1,010 O 190 370| 420| 160 | 920 2,090 | 1,320

Maseong 260| 130| 40| 30| 40| 20| 40| 40| 10| 20| 50| 90 0| 70| 60| 20| 80| 120| 150

Yongin 1170 | 530| 150| 120| 160| 100| 170 | 60| 40| 70| 220| 370| 190 0| 320| 100| 360 | 520 | 780

Yangji 1210 | 420 130 | 100| 140| 100| 180 | 150| 30| 60| 200| 310| 100| 220 0| 180 | 380 | 480 1230

Duckpyung | 270 80| 30| 20 0 0 0| 3| 10| 10| 40| 60| 20| 40| 60 0] 90| 100| 530

South Boundry| 3,870 | 1,310 0 370| 630| 720|1370| 440| 100| 170| 540 | 820 | 220 | 440| 520 | 210 01380 | 1,700

West Boundry| 3950 | 1,120 | 360 | 280 | 420 | 340 | 640 | 1460 0| 320| 800| 960| 210 430| 520| 2101320 011730

East Boundry [4,350 | 1,200 | 400 | 310 | 450| 360 | 670 | 490| 10| 190 | 600 | 900 | 250| 520 | 750 | 490 |12390 | 1510 0

St=z2sts| =23 - HMi8H M2z 97
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Fig. 4 O/D Estimation Process Using QUEENSOD Method

Table 3. O/D Table Estimated Using QUEENSOD Method

= TCS 279 &4
ko] Y3 =7 O/D3kell 3
DE #EAQ v, ¢ke]

RMSE %2 386.0°2.2

L}E}‘*l‘% Z1of| Rtaf

(unit : vehicle/4—hour)

. P Seoul |Suwon|Kineung|Dongtan| Osan |Anseong|Cheonan| Gunpo Giisp:o Bugok S’\l‘;\)/vn:n SEa/sc:n Maseong|Yongin| Yangii |Duckpyung Biﬁﬁ:jhry Bowuifjtry Boianséry
Seoul 0| 5,134/ 1,860| 1,205| 437| 507| 885 9 18 4| 64] 1,422| 1,414] 2,205| 1,777| 476| 3585| 3,233| 4,865
Suwon 5,517 0| 682 282| 64/ 87| 149 49, 86 21) 303| 40| 162| 122| 256| 113 1723| 991| 1,366
Kiheung 1,218] 498 0 0 0 0 0 2 16 3 59 12 17 18] 33 8 0| 152] 207
Dongtan | 1,625 327 0 0] 129 11 172 2 19 2| 42 16 7| 49] 59| 40| 1519] 365 476
Osan 745 161 0 9 0| 274 416 1 7 3 43 14| 18 12 15 6| 2,293| 467| 585
Anseong 677) 153 0| 158 393 0| 205 1 9 11 45 12 9 3 0 0| 2391] 303 367
Cheonan | 1204/ 251 0| 232| 529| 202 0 1 12 2| 52 7| 26 8 3| 1,896] 725/ 869
Gunpo 11 26 3 1 2 1 3 0 0 17 13} 47 13| 2711 25 21| 705/ 606/ 789
East Gunpo 3 56| 24| 14 8 3 9 0 244 47\ 236] 27| 42] 52 7] 138 0| 183
Bugok 2l 18 4 2 1 2 2 7| 100 0 14| 48] 10 13| 20 2| 466 684 572
North Suwon 22| 212| B8] 38 27, 20| 38 13| 59 7 0| 598| 164) 255 366| 146 815 1,419| 1,060
East Suwon | 668 44 7] 14 5 8 12 80| 270| 26| 746 0| 144 228 331] 146| 1221 1432| 161
Maseong 839 110 6] 18 4 1 1 13 16 4/ 140| 164 0] 33| 47| 28/ 100| 109, 198
Yongin 1,753 143 27 36 6 0 2l 33 38 17 350, 3t 36 0| 366| 98| 425 430 663
Yangji 972| 208 36| 14 1 2 5| 38| 64| 18] 253| 256| 54| 189 0| 22| 622| 620 766
Duckpyung | 190| 47 6 7 1 2 2 il 14 1 740 49 5/ 62| 38 0] 237| 245 694
South Boundry| 3,065| 1,304 0| 760| 1,804| 1,901 1107| 753| 129| 280| 651| 881] 166| 371| 517| 331 0 0 219
West Boundry| 2,313| 637| 156 166| 277| 244| 634| 556 0| 723| 1,044 1102| 169| 370 516] 332 225 0] 286
East Boundry | 2,784 772| 187 195 320| 275 709| 713| 147) 272| 726| 973| 200| 372| 426 193| 179 77 0
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Fig. 5 Segment for Travel Time Survey

Table 4. Travel Time Comparison before and after

Calibration
Gravity QUEENSOD-
Tvoe Surveyed | model-based based
P travel time | calibrated calibrated
travel Time travel time
Average travel | g 508 | 55838 5,495.1
time (sec)
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Table 5. Estimation Performance Comparison of
Gravity Model and QUEENSOD Method

RMSE of O/D
Estimation

Travel time(sec)

QUEENSOD
model—
based
network

5,495.1

Gravity
model—
based
network

5,583.8

Gravity |QUEENSOD| Surveyed
model model [travel time

386.0 2412 5,620
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Table 6. Characteristics of Gravity Model and
QUEENSOD Method

QUEENSOD method

Gravity model

*Requiring a seed 0O/D
and link counts

» Subjective accuracy on
*No need for a seed O/D| the amount of available
and link counts link counts

» Subjective accuracy on| ¢ Relatively accurate in the
the intensity of calibration | estimation for O/D pairs
« Overestimating the O/D| between internal zones
volumes between relatively | « Relatively simple process
close O/D pairs with less calculation

* Requiring traffic volume
and travel time between
each O-D pair
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