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Estimation of Expressway O/D Matrices from TCS data by Using Video Survey Data
for Vehicle Classification: Focused on Truck
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Abstract

Truck demand analysis based on TCS data has limitation in that TCS data can not provide truck O/D data for each type of
truck vehicle. This study conducted video survey for classifying truck vehicle types. By using TCS data and vehicle ratio by
region/cities type, truck O/D data on expressway were estimated. It was found that average travel distances of small truck,
medium truck and large truck were 52km/veh, 56km/veh and 97km/veh, respectively by analysing truck O/D data estimated in
this study. The reliability analysis showed that check points where error rate is lower than 30% comprise of 87.3%. It is
considered that estimated O/D data by truck vehicle types would be useful for the analysis of truck demand of expressway.
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TCS Data(2011)
(20. Oct. 2011~ 21 Oct. 2011)

1 class: Passenger car/Van/Compact car/Mini truckySmall truck
2 class: Medium bus, Medium truck(Tread under 1.8m)
3 class: Large bus, Medium truckiTread over 1.8m)
4 class, 5 class: Large truck
T

Buliding TCS O/D(2011)
(Zoning Structure are based on Tollgates)

1

_~Calibrating Expressway O/D ~~_
Vd Identifying Vehicle Class ™
( (Passenger car/Bus/Small ;Ir:
\\\ truck/Medium truck, Large S/
S truck) "
T
Building Expressway O/D based on TCS
(Passenger car/Bus/Small truck/Medium
truck, Large truck)

Vehicle composition data
using video survey for
identifying vehicle class

‘ Multi-Assignment ‘

1 Compare between
- estimation and observed
data
——— Compare between KTDB
l. O/D and error rate

- Validation

‘ Travel Characteristic Analysis ‘
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(Fig 1) Flowchart of the Study
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(Table 1) Vehicle Type on TCS Data
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(Table 2) Summary of the Literature Review

Classification Criteria Vehicle Classification oD
2-axle vehicle, Track width under 279.4mn Class| Contents | Methodology
| Passenger car, Small van, Small truck Shin et al. Whole class TCS O/D,
class - - .
2% §7, 1315m, Track width under 175mn (1999) Regional O/D
Compact car under a capacity of 800 ccs Korea Vehicle
. . classification
2-axle vehicle, Track width over 279.4mm, Expressway | |\ | ¢ siristic B B
2 class Truck tread under 1800mm, Medium van, Corporation Yearbook of
Medium truck (2000) Transportation
2-axle vehicle, Track width over 279.4mm, Sejoul N Statistic Small truck O/D
3 class | Truck tread under 1800mm, Large van, 2-axle national |, | Classifying | Yearbook of |\ . = o oD
Laree truck university only Truck |Transportatio
& 2007) N Large Truck O/D
4 class 3-axle Large truck
TCs TCS O/D
5 class Specialized truck more than 4-axle . classification d
Jung&Kim 6 (5 classes) ) (1~5 class),
Source: Korea Expressway Corporation (www.ex.co.kr) (2008) including 6 class(compact
compact car can)
H} = of
2. TCS? | — O/ D :I'l“T |_-_|'l Choi et al Passenger Passenger car O/D
5 |car(3 classes), | Survey data
(2010) Bus. Truck by occupancy
T&£E2 TCS7|H ODE wEAE 2 B4, :
B} } ) Yu&Lee TOD Total O/D
T2A47 5% A3 NxAREN s AT 2 oty | 1| Whole class ; (Real-time O/D¥)
oo g3l . AlAw 9/](1999)% e By Passenger car, Unimodal O/D for
- S o) = = This stud 5 Bus, Truck | Survey data | estimating freight
=2 0]8-F TJEZ7 2 =A3= 23S y 5 y g Treig
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(Table 3) Categorization of TG on Expressway by Classification of City and Region
Representative TG
. . Metropolitan + L Total
Metropolitan city Industrial city Industrial city Etc
. Incheon, Gimpo, Pangyo, Seoul, .
Meug)ohtan Dongseoul, Seongnam, Guri, Gunja Bﬁs)zflans;n, YaJ;ng, X 42 besides Suwon 58
e Cheonggye, Siheung, SeoSeoul 2, Seopyonglae
Gangwon Area| Chuncheon, Dongsan - - 26 besides Namwonju 29

Chungcheong | Daejeon, Bukdaejeon, Yuseong,
Area Seodaejeon, Seocheongju

Cheongwon, Sintanjin,
Songak, Pungsesangha,
Namnonsan sang, Namnonsan

- 60 besides Cheonan 73

ha
Jeolla Area Gwangju, Dongwangju, Suncheon 51 besides Jeonju & 57
Dongwangsan, Mokpo Y
k
Gye/;)rneibu Bukdaegu, Seodaegu, Namdaegu - Gyeongsan, Gyeongju, Daegu| 40 besides Waegwan 47
Gyeongnam Jangyu, Busan, Donggimhae, Seobusan Daedong, . ..
Area Bukbusan Gimhaebusan, Ulsan Garak, Yzngsan, Namyangsan| 53 besides Jinju 65
Total 329
(E 4) 3 AFdd 21
(Table 4) Result of the Site Selection
Total S
Metropolitan city Metropolitan +Industrial city Industrial city Etc O;Oinl:srvey
. Seoseoul TG, Seoul TG, .
Metropolitan Area Dongseoul TG Gunja TG Seoansan TG Suwon TG 6
Gangwon Area Chuncheon TG - - Namwonju G 2
Chungeheong Daejeon TG Sintanjin TG - Cheonan TG 3
Area
Jeolla Area Mokpo TG Suncheon TG - Jeonju TG 3
Gyeongsan TG,
- Wi
Gyeongbuk Area Bukdaegu TG Gyeongju TG aegwan TG 4
Gyeongnam Area | Bukbusan TG, Busan TG | Ulsan TG, Seobusan TG Namyangsan TG Jinju TG 6
Total 24
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(Table 5> Reclassification of vehicle type on
712 TCSAE ] 2o i} AE2pe] 2R video survey data
o] Ugi—} —8]'7(] %—7] [q]T'U:Oﬂ 4‘1—7]‘—% ] —6]'74] 7 ]’ Vehicle Classification Reclassi
~ o — eclassi
9}]\]:]' Og}b]'}—}\]'l—\: 51' %X}% —]' '/}:-JO-'——ZFX é = 914?1’ X]' TCS| Statistic Yearbook of fmdehne .for fication
- — - - . ransportation
& AEFIIAY <xE 5= TCS AR AFS Transportation Survey(KTDB) Result
A&/ Aot Passenger car, Passenger car,
A = O Q= 25 1 1 van van(under 8~15 seats) Passeng
B AFE GHERANY HRAES S84 ¢ . > | er car
. et s B Mini truck taxi
zb, MUEY, 2¥3EAEA), TEHE, TS —
X]'%X]', tHsoﬂtH—}—‘—, EHEB] S %X}% _]'i :[LTI]:_L?} —_?——, 2 (over 17 seats Under 16~35 seats
TCS AR E ol &3l A5H &L HAs AT £F 2 | tnder 3 s Bus
- - Bus
TCS 3% < High-PassAtE S 53 THIEAEAE 3 (over 33 seats) Over 36 seats
A B A AT [q'a}}‘i 2 d7e 3= X]’%i}‘ T8 1 3 Small truck A Max payload Small
F4E 98 A5S S84, M, 23EATA, o fan 25 ton | ek
o o - o o _ - 2 Small truck B Max payload .
TH=EAEA, HASEATARE AEFHA = 4 more than 2.5 ton~ | Medium
truck
ARZUAAE AT EE A, <28 2> ! Sl ek B | tess than 85 ton
£ AR ARE olgd AEHg wwye 4| [Mammkal
‘4’51"1]4_ 7}4\ o] E]— 6 | Medium truck B more than 8.5 ton
7 | Medium truck C
- - 8 Large truck A Large
==
SIEXSX
2. BEXNSA O/D 75 5| 9 | Large truck B truck
Container /
B QATE dRE2FALY TCSAHE S AETE 10 | Lorge truck C Trailer
11 Large truck D
S AP PP2A ABE BE} 1&ER -
_ B 12 Large truck E
42 AT 547, M2, FBAEY OpE 75
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(Fig 2) Calibration Method of Vehicle Type Ratio Using Video Survey Data
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8.1

(unit: %)

= Medium truck
79

Smalltruck
109

= Bus
28

= Passengercar
70.3

(O8 4) {52 AEFY H|E
(Fig 4) Vehicle Type Ratio on Expressway

(E 6) TAFYY Ao HAkiSH|8
(Table 6) Average of Vehicle Type Ratio by
City Classification

Passeng Small | Medium | Large
A=)
T er car Bus truck truck truck
Metropolitan 74.61 312 10.47 6.60 5.20
Metropolitant | gy 06 | 271 | 1080 | 790 | 863
Industrial
Industrial 66.22 224 11.37 9.04 11.12
Etc. 70.29 3.10 11.01 8.15 7.45
Average 70.27 2.79 10.91 7.92 8.10

(B 7) 39y JdL HAREd|8
(Table 7) Average of Vehicle Type Ratio by
regional Classification

Passen Small Mediu Large
Bus m
ger car truck truck
truck
Metropolitan | ) o | 501 | 1116 | 832 | 5.96
Area
Gangwon | e 43 | 378 | 859 | 607 | 3.12
Area
Chungeheong | ¢ | 351 | 905 | 652 | 464
Area
Jeolla Area | 61.69 | 527 | 897 | 991 | 14.16
Gyeongbuk | 2153 | 317 | 1048 | 738 | 474
Area
Gyeongnam |+ 45 | 459 | 1023 | 913 | 1261
Area
Average 70.95 3.87 9.74 7.89 7.54

{unit: %)

Metropolitan  Gangwon Chungcheong JeollaArea  Gyeongbuk  Gysongnam

Area Area Area Area Area

msmalltruck  m medium truck large truck

(O% b) ALY sIEXSA WHAtEH |8
(Fig. b) Average Ratio of Truck Type by Regional
Classification
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(Table 8) Result of Comparison on Reliability between Expressway O/D and Regional O/D

Expressway O/D based on TCS (%) Regional O/D (%)
T : :
Overestimate Fair Undeizstlma Overestimate Fair Under:stlmat
Passenger car 9.1 83.1 7.8 8.8 59.9 313
Bus 13.1 455 414 5.6 19.9 74.5
Multi-Assignment Small truck 23.0 52.8 242 159 354 48.7
Medium truck 15.1 57.1 27.8 17.2 55.0 27.8
Large truck 11.6 80.6 7.8 15.2 46.2 38.6
Single-Assignment Total 5.1 873 7.6 3.0 672 29.8
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(Table 9) Reliability of Expressway O/D by
Major Expressway

(&9): %)
Line es?i:r?;te Fair eg;;fl:e

Gyeongbu line 0.0 100.0 0.0
Namhae line 6.7 93.3 0.0
88 line 0.0 87.5 12.5
Honam line 10.3 69.0 20.7
Seohaean line 9.1 84.8 6.1
Jungbu line 0.0 86.7 133
Jungbu 0.0 100.0 0.0
Yeongdong line 0.0 79.3 20.7
Jungang line 0.0 95.8 42
Tongye‘l’i':idag"eo“ 0.0 100.0 00
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(Table 10) Analysis of truck travel characteristics

. Expressway Truck O/D
Regional Truck O/D based on TCS
e Traffic Travel Traffic Travel
volume record volume record
(veh/day) | (veh-km) | (veh/day) | (veh-km)
Small | 340284 | 68,175,706 | 264708 | 13,796.229
truck
Medium 428,881 | 28,221,221 63,709 3,559,502
truck
Large | 5810 |32,000577| 223233 | 18405004
truck

FeA5A EFY BREAL B4AT, 29
F2AFA 2k, FHHEAFA soknyeh, o
YHEATA ThylZ BAHUY. <19 653}
2ol &%, IRBATAE A3 AN BER
$3 O A=l BFFAAL N Hlal o 20k
o1 1 Ao vEhge.

(km/veh)

80

50

a0 —

20 +——

small truck medium truck large truck

KTDB C1TCS

(2 6) M= X7 O/DAIES}t 1
SdAHe| Hlw

(Fig. 6) Comparison of average trip length between
regional O/D and expressway O/D
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SEATA ALY LEE e}
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o i 3—
Sokm |5} 5ORM-100km  100km-200km 200km-300km 300km-400kM ag0im O &

e 5Tl truck il medium truck large truck {km)

(a8 7) S=ASA SHH2IExE
(Fig 7 Distribution of the truck trip length
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