| SIRITSHR|=FX| J. Korea Inst. Infell. Transp. Syst.
T d5F AR AFAL BE 23 A2

Development of a Time Headway Distribution Model for Uninterrupted Traffic Flow
Bikeway in Korea

*_OI Cg ol_l**_ootol_l iE.I***

*FAA B AR FFAATIed Y JEHRIAAT RN =2RE T EAE
o FAZ gt S wg
e FAZL . AFAAT|EdTY TG T RS E2de T EAE

Woo Hoon Jeon™ - Young-lhn Lee** - Inchul Yang*

* Integrated Road Management Center, Dept. of Infrastructure Safety Research, KICT
** Graduate School of Environmental Studies, Seoul National University
* Corresponding author : Woo Hoon Jeon, cwhoon@kict.re.kr

Vol.18 No.5(2019) e o

CaiElea Al B ATl o) Aed ARAER U AFAT BE 2FE ALt S5k

AR WAZAE £3) £1F HolHE TEFOR TRAA Baaglon], nEFe) Ee A
DEFE PEE ueisel 18 8] vlwe We e WETOE §u sy olHe we
S WEFOR FRAAG. AFANE YANAL 7129 ABAEFAN Yoz
483100 0528 4839tk HEH BXE 78 AFRES} P SAFRE, ol
SAFRE, gole METoID, hol2dlo] AH $AAT SAFREY Holg SASEE
oA st WEF TR REOIA ol 2% BIANG] AT Ao vepiny AN A

PISSN 17380774 AA AFAZ RERYS) e VU] AT BUAD, AN FYA SATRES A

cISSN 2384-1729 ol SAFELI} AT AR ekt

https://doi.org/10.12815/kits.

2019.18.5.79 Ao} AR EX BY, nEE, SATEE, A&7 AWAER

ABSTRACT

This study aims to develop time headway distribution models of bicycle traffic flow in a
uninterrupted bikeway. The sample data were collected and classified into two groups of traffic
volume levels. The lower level traffic volume is defined to be under 8 bicycles per minute, and the
higher one is greater or equal to 8 bicycles per minute. The data aggregation interval size was set
to be 0.5-second. Four distribution models including normal distribution, negative exponential
distribution, shifted negative exponential distribution, and Pearson III distribution were tested, and

Received 11 September 2019  Chi-square test results shows that the negative exponential distribution and the shifted negative
Revised 30 September 2019 exponential distribution are well fitted to the sample data. Another test results with different sample

sccepted 218 October 2019 data also shows the same conclusion.
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<Table 1> Literature Review
Authors Road Type Time headway distribution
Kim J. S and Park C. H.(2006) - Interstate Highway |- Person Type V

Pueboobpaphan R., Park D. J., Kim Y. C. and Choo S. H.(2013) | -Urban Freeway - Shifted Negative Exponential

Griffiths and Hunt(1991) - Urban Highway - Double Displaced Negative Exponential

- Truncated Gaussian

Ovuworie et al.(1980) - Rural Highway . Negative Exponential
Khasnabis and Heimbach(1980) - Rural Highway - Modified Schul
. . - Free flow : Lognormal
Yin et al.(2009) Rural Highway - Congestion : Log-logistic
Al-Ghamdi(2001) - Urban Highway - Erlang
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<Table 3> Descriptive statistics of time headway data

T Number of Data Median Mean Standard Deviation
Left-Low Volume 222 5.968 8.025 6.609
Left-High Volume 102 3.126 5.382 5.583
Right-Low Volume 201 5.563 7.786 6.731
Right-High Volume 175 3.750 6.578 6.645
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<Fig. 3> Distribution(Right, Low volume) <Fig. 4> Distribution(Right, High volume)
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<Table 4> Statistical test results

Distribution
Statics Negative exponential Shif;;((lmréi%;tlive Normal Pearson Il
i 61.06 51.15 152.29 99.92
(Iljit/) Xo.01 (59) 87.17 87.17 87.17 87.17
p-value 0.4019 0.7567 0.0000 0.0007
b 62.77 47.81 151.67 90.39
(}ng;l) Xo.01 (59) 87.17 87.17 87.17 87.17
p-value 0.3443 0.8510 0.0000 0.0053
X 73.06 43.68 158.12 119.08
Right ;
(Low) o1 (59) 87.17 87.17 87.17 87.17
p-value 0.1031 0.9322 0.0000 0.0000
X 65.51 51.59 214.08 126.56
Right .
(High) Xoo1 (59) 87.17 87.17 87.17 87.17
p-value 0.2613 0.7424 0.0000 0.0000
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<Table 5> Statistical test results of negative exponential distribution by shift parameter

. Shift Parameter
Statics
0.1 0.3 0.5 0.7 0.9
Left % 59.29 54.63 51.15 54.10 86.37
(Low) Xo.01 (59) 87.17 87.17 87.17 87.17 87.17
Left % 61.10 55.45 47.81 48.81 78.30
(High) Xo.01 (59) 87.17 87.17 87.17 87.17 87.17
Right % 70.14 64.41 43.68 51.60 98.84
(Low) a1 (59) 87.17 87.17 87.17 87.17 87.17
Right % 63.42 58.15 51.59 60.58 11145
(High) oo (59) 87.17 87.17 87.17 87.17 87.17
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<Fig. 5> Statistical test results by shift parameter
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<Table 6> Statistical test results for application

Distribution
Statics i i
Negative exponential Shifted neganve Normal Pearson III
exponential
e 68.74 48.63 217.4 159.96
Left
(Low) Xo.01 (59) 87.17 87.17 87.17 87.17
p-value 0.1808 0.8301 0.0000 0.0000
X 66.22 47.03 273.78 131.16
Left
(High) Xo.01 (59) 87.17 87.17 87.17 87.17
p-value 0.2419 0.8696 0.0000 0.0000
X 67.17 48.48 285.14 184.98
Right ;
(fohv) o1 (59) 87.17 87.17 87.17 87.17
p-value 0.2175 0.8342 0.0000 0.0000
X 41.89 29.36 122.17 57.72
Right .
(Higgh) X1 (59) 87.17 87.17 87.17 87.17
p-value 0.9551 0.9996 0.0000 0.5229
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