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Comparison of the Methodologies for Calculating Expressway Space Mean Speed
Using Vehicular Trajectory Information from a Radar Detector

& 3 2 Ay s I Z o
(Eum Han) (Sang Beom Kim) (Jeong Hyun Rho) (Ilsoo Yun)
(Ajou University) (Hanyang University) (Hanyang University) (Ajou University)
2 o

B AFoME IEEE VDSIA FHE AEFEEE o] &3t FNHAEEE AEste WHEY 4% v
1A @ o8 SAslA WA, old ATENA AN ANHFEEE 088 FNWREE FAPYSL RS
o @ld B AW REES FHPFEE ARE VA Fe 24 Ao oz JUG g2 B YsT.
A PN R EE Ol ARE S o] &oto] o]} BN FABFEEE #e AT T, B AN AAE 33
HEEE ASPH RS Tl AEE FART vasdt vu A3, PR AETEE ARE ol 8dhe AT
89T 33 EFAANE 2RET g0l TWREEE ol AR 2ASA BARAY, 12D 302 B9l A
TEEE AHgsle Afde wed-Anrts 238 T ol 7 fARIAT. @AM FAHEEEEE Teke Aol
w$ olg7] el B dpolAs FRusERe doldaAsIE HAse] AW ] J2ARE FAUD F, 42
A2E olgatd] BNATEEES AESTh ¥4 A% wEF-AE 2RFL ol 8T FAF0] FUREEE

@A §AE Ao Ukt

ol AEER ANBFEEE, IAPTEE, deoln AA7]

ABSTRACT

This study was initiated to evaluate the performance of methodologies to estimate the space mean speed(SMS) using the time
mean speed(TMS) which was collected from the vehicle detection system(VDS) in expressways. To this end, the methodologies
presented in prior studies were firstly summarized. It is very hard to achieve exact SMSs and TMSs due to mechanical and
communication errors in the field. Thus, a microscopic traffic simulation model was utilized to evaluated the performance. As a
result, the harmonic mean and volume-distance weighted harmonic mean were close to the SMS in the case in which the TMSs
of individual vehicles were used. However, when the 30-second-interval aggregated TMS were used, the volume-distance
weighted harmonic mean was outstanding. In this study, a radar detector was installed in the Joongbu expressway to collect the
SMS. The trajectory of individual vehicles collected from the detector were used to calculate the SMS, which was compared
with the estimates using other methodologies selected in this study. As a result, the volume-distance weighted mean was turned
out to be close to the SMS. However, as the congestion becomes severe. the deviation between the two speed becomes bigger.
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(Table 6) Compare of Space Mean Speed by (Table 7) Compare of Space Mean Speed by
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Date | Time | Trficvegiol | Traficveidhed ol RADAR Date | Time | Toffcwiginl | Tficveid ; RADAR
TEN | Harnonic e Hrmoicean | Fomoicien Tl
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<Table 6>0141 3 WA G2 VDS09800 AA7|9] A=

¥ 302 B9 TVS 2 1071E ol §3jo] A2 wEWE V. 22 % &5 4734

Zpele] S¥ B8] SVSE AHEF Zloltk T WA @

£ VDS990 7A1719] 302 TR TMSE o]43+ Ao golgAA A 3 7hed Aol AAA

ok A WA e F el AA1e) mEEs el B TR e AgHE W T |
' _

A AR o83 wELAE zslgolch =,
=3 <Fig. 6> Zo] A g3 el A VDS A< & Aol we
],

A
S7b viobd W) A4S FWREEE Uy 4 BT THE AR AHNARS ol§sl aF
A WolAE mgo] RURNUL o) Age & TINTU SUHARET AT a5=L
S7b Wob @A dolt] RAFNA Auwzgn VDS A cI8T Ak vliE S VDS S5
Biola BOE AWAA/ZRE £HT ¢ e TE RS AEshax st

Fgo] e Zlow AuHt

u
2
He
X
X
%
NG
U
ot
)

42 QI=I1SYR|=&T 157, M32(20162 68)



golHHx|7|ol AE HH YEE 0|88

Al

gz

oH

AYFLE MEYY HD

o
oﬁ?i
o
>
rr
k
1P
Iy
el
<
w)}
w2
X
frl
®
&
o
Anj
B do oY mN

o

8

Au

N

e

_);1_:’

ol

{o

N

bl

Wl

o

oo

ol

2
kol

[.;—}]_l

o

et

(o
>
o -
o
i)
oo ¥ bl 2 X oro &

R
o
g ot
&
o
f
2
it
f
il
o
o
&
of -
rﬂw_{
o
4
o
N2 b

REFERENCES

[1] Do C.(1989), Principle of Transportation
Engineering, Cheongmoongak, pp.57-58.

[2] May A. D.(1990), Traffic Flow Fundamentals,
Prentice Hall, pp.127-130.

[3] Roess R. P., Prassas E. S. and Mcshane R.
W.(2004), Traffic Engineering, Pearson,
pp-110-111.

[4] Bastian J. S., Christopher M. C., Daniel J. F.,
Joseph E. H. and Robert S. F.(2010), Manual Of
Transportation Engineering Studies, Institute of
Transportation Engineers, pp.77-78.

[5] Wardrop J. G. and Charlesworth G.(1954), “A
method for Estimating Speed and Flow of Traffic

Institute  of Civil
Engineers Proceedings, London, Part I, no. 2,
pp.158-171.

[6] Yule Undy G. and Kendall M. G.(1950), “An
Introduction to the Theory of Statistics,” 7he
Economic Journal, vol. 60, no. 240, pp.788-790.

[7] Korea Expressway Corporation(2006), Improvement

from a Moving vehicle,”

of Traffic Data Collection, Analysis and Utilization
form Vehicle
Pp-294-301.

[8] Edie L. C.(1963), Discussion of Traffic Stream
Measurements and Definitions, Port of New York.

[9] Park Y. and Kim J.(1997), “A Comparative Study
of Time Mean Speed and Space Mean Speed,”
Bull, 11.S, vol. 20, pp.353-361.

[10] Lim S. and Kim Y.(2001), “The Estimation of
Space Mean Speed and Link Travel Time Using
Catastrophe ~ Model,”  Proceedings of the
KOR-KST Conference, vol. 2001, no. 3,
pp-209-214.

[11] Lee S., Lee S., Oh Y. and Song S.(2003), “Speed

Weighted
Average Methods in COSMOS,” The Journal of
Korean Institute of Transport System, vol. 2, no.
1, pp.63-73.

[12] Sin S., Park D., Kim H., Back S., Nam S. and
Lee Y.(2006), “Estimating Spot and Space Mean

Detection System on Freeway,

Estimation by Applying Volume

Speeds form Loop Detector Data,” Proceedings
of the KOR-KST Conference, vol. 52, pp.571-578.

[13] Kim M. and Kim H.(2011), “A comparative
study of space-mean-speed and time-mean-speed
at interrupted flow,” Proceedings of The Journal
of Korean Institute

Conference, vol. 2011, no. 2, pp.113-116.

of Transport System

Vol.15 No.3(2016. 6)

The Journal of The Korea Institute of Intelligent Transportation Systems 43



golHAX7|el A2t HH HEE 0|RF DEEE JULIFSE MESu B
g & (Han, Eum)
201213 29 : olFUstn FAAL N ETF S wEA|2~E TS} sha}
20123 29 ~ @ A opFisty YuitishY AXwEFs AukatEgtaty

e-mail :

hano3106@ajou.ac.kr

72 A W (Kim, Sang Beom)

20063
19933
1989
20043

19944

e-mail :

LY
a2

19883
19843
1976\3
19883
e-mail

1993

8¢ : BTt et EATE MR
24 : B AR =3 A
2% . 1:1:]]‘61-;]7_ J,].Eﬂsl E/\]—J—E’]—J,]. b‘LA].

W - B AEEUA EATERY 1Fe95

(RPAAA T, wF YA, wFAdT

ksb66@seoul.go.kr
& (Rho, Jeong Hyun)

: University of Illinois at U-C X <A &
;e oishe e At
D S FHE =X T SAL

upa}

~ @A ISR =X AN a

: jhrho@hanyang.ac.kr

4 (Yun, Ilsoo)

= |
et 3o A
g A S
e-mail :

]_
bt wEALE TN s

ilsooyun@ajou.ac.kr

249 ~ 20041 39 MEAYAEEA wEA TR FNA7EY)

TH15¢1,

M32(2016H 62)



