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Abstract

This study suggests a method to construct large scale dynamic O/D reflecting the characteristic
that the passengers’ travel patterns change according to the land use patterns of the destination.
There are limitations in the existing research about dynamic O/D estimation method, such as
the difficulty of collecting data, which can be applied only to a small area, or limiting to a
specific transportation network such as highway networks or public transportation networks. In
this paper, we propose a method to estimate dynamic O/D without limitation of analysis area
based on transportation resources that can be easily collected and used according to the big data
era. Clustering analysis was used to calculate the departure time trip distribution ratio based on
arrival time and departure time trip distribution function was estimated by each cluster. As a
result of the comparison test with the survey data, the estimated distribution function was
statistically significant.

Keywords: commuter trip, departure time distribution function, dynamic O/D, land use patterns,
working trip
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Zone Grouping
(Clustering Analysis)

Exact trip distribution
based on amival time with survey data

l

Calculate departure time trip distribution
for all O/D pairs

-
KTDB
Static O/D

Estimate time—dependent O/D trips
by each cluster

Estimate departure time trip distribution
function for commuter working trip
by each cluster

Figure 1. Flow chart of the methodology
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1. Al 23SW 54 U SAR TS UYY DS 2UEY

7157870 AR O/D #3& Ash] 919 WA 2 0] Exlo]§ B 22 59 BE 540 ol 158
ol gtk S4 SMEAZ NN ABE SUEY AR BF A=A 201480] G dlo]HS
o183 SRF DT A FAASE 210k The AYAERE S A e ZT5He A1), 1 22 A
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X2, X35 A 2|5} Table 13} 2o] AHIA|S HRahc}

Table 1. Define variables by industry for clustering analysis

All industries Variables
Agriculture, forestry and fishing (01-03) X2
Mining and quarrying (05-08) X2
Manufacturing (10-33) x1
Electricity, gas, steam and water supply (35-36) x1
Sewage & waste treatment, material recovery and restoration activities of environment (37-39) x1
Construction (41-42) x1
Wholesale and retail sale (45-47) X2
Transportation (49-52) X3
Accommodation and food service activities (55-56) X2
Publishing, video, broadcast communications and information services (58-63). X1
Financial service and insurance activities (64—66) X1
Real estate activities and renting and leasing (68-69) x1
Professional, scientific and technical activities (70-73) x1
Business facilities management and business support services (74-75) X1
Public administration and defence, compulsory social security (84) x1
Education (85) X2
Human health and social work activities (86-87) x1
Arts, sports and recreation related services (90-91) X2
Membership organizations, repair and other personal services (94-96) x 1

Table 1914 & 4= JotA 1] 54, AE 2 014 (01-03), FH(05-08), Z=rf E A A (45-47), <8F 2 S48 Y
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cluster centroids
0.2339
0.2339
0.2351
0.2542
0.6911
0.2675
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Nearest cluster

wol 714 e 4

=

3}

0.1821
o

0.2020
0.1542
0.3067
0.1771

I

251t 2% A7 Cubic Clustering Criterion

=R o=
Table 33} 2},

to observation
],

Maximum distance from seed
11—

L] £

RMS std deviation
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Frequency
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Table 2. Result of clustering analysis (1)
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Figure 2. Rate for commuter trip by arrival time (04:00-20:00)
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Figure 3. Moving average rate for commuter trip by arrival time (04:00-20:00)
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Rate for commuter trip(Based on departure time)

—0"20 ——30750 60790 20120

Time

Figure 5. Rate for commuter trip by departure time and travel time (00:00-22:00)

&% o B o ol o5 21 & 4+ ek, Tl AT
H AY & O/D F8F tiH] 2} 582 &) ARt &8 =2 H-&-S ALl 2 Table 49+ 2
Table 4. Estimated time-dependent O/D for commuter trip by each cluster

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Time O/D trips Percentage O/D trips Percentage O/D trips Percentage O/D trips Percentage O/D trips Percentage

07:00-07:05 14,960.2 1.07%  24,772.8 1.09%  1,262.1 1.02% 2,400.9  1.18% 13,615.0 1.43%
07:05-07:10 16,655.6  1.19%  27,784.1 1.22%  1,406.6 1.14% 2,684.6  1.32% 14,9454 1.57%
07:10-07:15 18,850.6  1.35% 31,7025 1.40%  1,595.6 1.29% 3,029.5 1.49% 16,959.4 1.78%
07:15-07:20  20,739.4 1.48%  35,000.9 154%  1,766.6 1.43% 33575  1.65% 18,367.5 1.92%
07:20-07:25 23,6683 1.69%  40,300.0 1.78%  2,028.3 1.64% 37446  1.84% 20,961.8  2.20%
07:25-07:30 25,888.2 1.85% 44,1341 1.95%  2,189.7 1.77% 4,033.0 1.98% 22,4489  2.35%
07:30-07:35 28,790.3  2.06%  49,173.0 2.17%  2,423.5 1.96% 43565  2.14% 24,7123  2.59%%
07:35-07:40 31,317.8  2.24%  53,603.0 236%  2,638.2 2.13% 46453  229% 26,1734  2.74%
07:40-07:45 34,729.3  249%  59,691.7 2.63%  2,936.9 2.37% 5,023.2 247% 28,8232  3.02%
07:45-07:50 37,5249  2.69%  64,442.7 2.84%  3,174.3 2.57% 5,400.3  2.66%  30,307.1 3.18%
07:50-07:55 41,673.7 2.98% 72,1353  3.18%  3,586.8 2.90% 59633  293% 33,567.1 3.52%
07:55-08:00 44,038.5 3.15% 76,576.8 3.38%  3,895.3 3.15% 6,364.3  3.13% 34,636.0  3.63%
08:00-08:05 47,6475 3.41% 82910.7 3.65%  4,248.0 3.43% 6,859.7  3.38% 37,127.8  3.89%
08:05-08:10 50,303.2  3.60%  87,410.1 3.85%  4,499.6 3.64% 7,266.1  3.58% 38,1356  4.00%
08:10-08:15 53,484.7 3.83% 93,3485 4.11%  4,791.0 3.87% 7,613.8  3.75% 40,460.6  4.24%
08:15-08:20 54,665.6  391% 94,5348 4.17%  4,937.4 3.99% 7,733.5  3.81% 40,0654  4.20%
08:20-08:25 57,567.1  4.12%  99,356.8  4.38%  5,143.5 4.16% 79774  393% 42,048.6 4.41%
08:25-08:30 55,962.1 4.01%  96,511.1 4.25%  4,986.0 4.03% 7,655.0 3.77% 40,048.4  4.20%
08:30-08:35 54,6245 391%  94,608.7 4.17%  4,850.5 3.92% 73137  3.60% 389712  4.08%
08:35-08:40 50,413.0 3.61% 86,783.2 3.83%  4,455.7 3.60% 6,680.4  3.29% 34,895.1 3.66%
08:40-08:45  46,635.8  3.34%  80,494.0 3.55%  4,050.1 3.27% 5999.4  295% 31,952.6  3.35%
08:45-08:50 39,812.8  2.85% 67,9946 3.00%  3,430.1 2.77% 50773 2.50% 259603  2.72%
08:50-08:55 35,870.2  2.57%  60,869.6 2.68%  3,074.3 2.49% 4513.0  2.22% 22,6430  2.37%
08:55-09:00 29,679.7  2.12%  49,131.2 217%  2,543.5 2.06% 3,723.1  1.83% 17,408.9 1.82%
Total 915,503.0  65.54% 1,573269.9 69.35% 79,913.9 64.60% 129,415.8 63.69% 695,234.7  72.84%

210 Journal of Korean Society of Transportation Vol.36 No.3 June 2018



HAN, He - HONG, Kiman - KIM, Taegyun - WHANG, Junmun - HONG, Young Suk - CHO, Joong Rae Artide

Table 45 AW EH 01 HF AR 2 3 5, 2-30t 41 FARS: Hl&o 4
A5 AR O/D B85 Hl&0] 63.69%= AlY AA Yebal 1 o302 1174 E< A7t
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2. 22 (Cluster) SYrA|Zt B8ty =24

TAE o AT AR &2 53 O/DE AERt 5, Matlab Z2 T3S o]-§5to] 2 3 40 A5 AR
O/Dell disfl Curve Fitting 719 0.2 EAZF R32H& 45 TE3HITH MatlabellA] 27119 LT% Fittingdh=
T4 B (Parametric Method) 22 o] (Polynomial) S Alg-atw 1 Lkt 542 Equation 49+ 2t

y= 2 Zp”a:'lxé (pi,je R) 4

AZIA, 0<n<5,0<m <5, 5 JIAFE SAFOIH i+ < max{nm}, F Z ol AF=9] oF2 | AfHTh
ztotof sict, o]} ZHe thgha] g o 2 3 Curve Fitting$t Z¥= Table 52t 2t

Table 5. Estimated departure time trip distribution for commuter trip by each cluster (1)

Cluster Function jﬁj = (S 7))

1 —0.014835, +0.045927;; +0.00247.5] +0.05655, 7;; —0.2055 73, — 0.00011025 — 0.0057245 7;,+0.3276 T, + (1.458¢ — 06).;'
+0.00016615; 7;; +0. 00304452 7%, +0.0049058, 73, — 0.1775 T}, — (1.26e — 06).5 T, — (4.83e - 05)5, 77, —0.000387657 77,
+0.001344, T? +0.0307277

2 —0.0099085, —0.05487 7;, +0.0016225; +0.05576.5, 7, +0.1165 75, — (3.596¢ — 05).5 — 0.005554.5] 7}, — 0.046035, T,
—0.0395377%, — (1.594¢ — O6)S4+ 0.00015825;" 7 ; +0.003052.57 7%, +0.009526.5, 77, + (4.534¢ — 08).57 — (1.032¢ —06) 5’ 7},
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Table 6. Estimated departure time trip distribution for commuter trip by each cluster (2)

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
SSE 338.393 488.237 53.550 59.311 109.670
R? 0.8493 0.8480 0.8411 0.8313 0.8840
DF 10,371,149 12,182,647 1,415,787 1,851,127 2,930,645
Adj. R? 0.8493 0.8480 0.8411 0.8313 0.8840
RMSE 0.0057 0.0063 0.0062 0.0057 0.0061
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Figure 6. 3D surface graph of departure time trip distribution for commuter trip by cluster 5
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Table 7. Survey O/D vs. Estimated O/D for commuter trip (1)

Time Survey O/D Estimated O/D Pearson correlation

O/D trips Percentage O/D trips Percentage coefficients
07:00-07:05 557.7 1.08% 174.9 0.34% 0.24188
07:05-07:10 623.5 1.21% 246.0 0.48% 0.17877
07:10-07:15 685.7 1.33% 358.2 0.70% 0.27553
07:15-07:20 773.8 1.50% 503.2 0.98% 0.33746
07:20-07:25 850.1 1.65% 672.8 1.31% 0.48923
07:25-07:30 932.0 1.81% 858.6 1.67% 0.66680
07:30-07:35 1,011.2 1.97% 1,052.5 2.05% 0.82171
07:35-07:40 1,112.6 2.16% 1,246.6 2.42% 0.90599
07:40-07:45 1,211.4 2.36% 1,433.4 2.79% 0.94770
07:45-07:50 1,351.3 2.63% 1,606.1 3.12% 0.95902
07:50-07:55 1,464.3 2.85% 1,758.3 3.42% 0.95970
07:55-08:00 1,593.9 3.10% 1,884.3 3.66% 0.96073
08:00-08:05 1,718.5 3.34% 1,979.7 3.85% 0.95588
08:05-08:10 1,858.2 3.61% 2,040.5 3.97% 0.95978
08:10-08:15 1,949.6 3.79% 2,064.4 4.01% 0.95795
08:15-08:20 2,075.7 4.04% 2,049.9 3.99% 0.97569
08:20-08:25 2,108.0 4.10% 1,996.9 3.88% 0.98699
08:25-08:30 2,093.6 4.07% 1,907.1 3.711% 0.98994
08:30-08:35 1,993.0 3.88% 1,7834 3.47% 0.99180
08:35-08:40 1,861.1 3.62% 1,630.7 3.17% 0.99081
08:40-08:45 1,638.9 3.19% 1,455.5 2.83% 0.98983
08:45-08:50 1,448.2 2.82% 1,266.4 2.46% 0.99006
08:50-08:55 1,223.2 2.38% 1,073.9 2.09% 0.98739
08:55-09:00 1,029.4 2.00% 891.0 1.73% 0.98871
Total 33,164.9 64.50% 31,934.5 62.11% -
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Figure 7. Survey O/D vs. Estimated O/D for commuter trip (08:00-08:30) (2)
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