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Abstract

Some previous studies adopted a method statistically based on the observed traffic volumes and travel times to estimate
the parameters. Others tried to find an optimal set of parameters to minimize the gap between the observed and estimated
traffic volumes using, for instance, a combined optimization model with a traffic assignment model. The latter is frequently
used in a large-scale network that has a capability to find a set of optimal parameter values, but its appropriateness has
never been demonstrated. Thus, we developed a methodology to estimate a set of parameter values of BPR(Bureau of
Public Road) function using Harmony Search (HS) method. HS was developed in early 2000, and is a global search
method proven to be superior to other global search methods (e.g. Genetic Algorithm or Tabu search). However, it has
rarely been adopted in transportation research arena yet. The HS based transportation network calibration algorithm
developed in this study is tested using a grid network, and its outcomes are compared to those from incremental method
(Incre) and Golden Section (GS) method. It is found that the HS algorithm outperforms Incre and GS for copying the
given observed link traffic counts, and it is also pointed out that the popular optimal network calibration techniques based
on an objective function of traffic volume replication are lacking the capability to find appropriate free flow travel speed
and a value.
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Table 1. Coefficients of BPR funntion (Ju, 1993)

Regional
Coeff . ) National | Provincial
Overall | Highway Road Road
a 2.04 2.06 1.38 1.9
B 1.99 1.09 1.91 3.0
Urban
Coeff Overall | Arterial Mln(?r 1 lane | 2 lane
Arterial
a 2.0 0.9 2.05 1.65 5.79
B 3.04 4.5 2.00 3.3 0.95

Table 2. Coefficients of BPR function (Chun-Nam
National University, 2007)

Free flow value
Road Hierarchy spd cezpi/llalr)le
(Km/n) | PP o« | B
Highway(1 lane) 80 1,600 |3.931|5.316

Highway (2 lane) 117 2,200 |1.459]1.943
Highway(3 lane+) 119 2,200 |3.210{5.936

Arterial(1 lane) 70 750 1.896 | 3.894
Arterial (2 lane) 80 1,000 [0.430 | 3.566
Arterial (3 lane) 90 1,200 [0.65313.232

7t22 F83l9] BPRAZ Davidson? 9] AFE 3%
ssic. AT @3} BPRYS AW OoR BE zdA]
FAYHE & BARSE AoR vegon 34 A=
Table 13} 2t}

Table 1014 Eeule} Zo] 27t T2 = agt
o] 1.38-2.06, =AW =9 A% 0.9-5.799] kel
FREAeH, B S A7t =24 E 1.09-3.0,
SAY E2oAE 0.95-4.5401¢] gho] F4 5o ¢
Suh (1990)<] Al Hls) agkd did oz 2x Bgk
o ;{4 13 o]s]._o/] e ;;—T‘E qo 14,]:/}\;}\—;],

Jang (1993)2 19719%E 914d71A9] 1&==2
71%4 TAFRE A83) nEEEo BPRY AF#k
Fe Al=sitt. 4o AA XA R ae 0ol 1A

olellA} B 0014 10Ate]ell EAfgtttal 7gdtal Suh
(1990)3} Zo] Mu|24E C, D, Edl s Aikst 4
I gk 247 0.17, 0.37, 0.58, B#k2 1.5, 2.3,

2.48 F7g=o] A AlgE Suh (1990)] B3l “dds]
w1 Ju (1993)9] dtobe AR 9] s =&t
4tk Kang (1996) 2 &L A7) g9t FE A

r =

O
e ZARE o83 BPRA S| AFgkE B4k
o, u&E=20] A% agk 0.48-0.77, BEe 1.20-
2.30/ 0ol EAehs A= Yyttt

Table 3. The estimation of BPR function for highway and
major arterial road (The Korea Transportation Institute,
2009)

Road Hierarchy

lanes a B
2 0.611 | 2.772

Highway 3+ | 0.526 | 2.707
0<k€0.3 1 0.686 | 1.991
(k: intersection

el 2+ | 0.668 | 1.911

Major
: 1 0.809 | 1.849
arterial 0.3<k€0.7 o+ 0.798 | 1.809
1 0.818 | 1.849
0.7<k(1.0 2+ | 0.803 | 1.815

# Chun-Nam National University (2007)<
oz IF7uEDBE o|&4l
F3tE Bi-level 7IHE ol &
slo] 7120 ol o] =Y HRF/IH] & Heks)
At} Table 29] A2t A5 BHH 7|& AFE0l Hs)
amd Bgkel 27 IA FHEHAS AT F v

The Korea Transportation Institute (2009)+<
SEEFUNAAN AN 2EF AEE o83l BPRYY
Asats 4891, 2 27 Table 37 2t} The
Korea Transportation Institute (2009)¢] 9+
=o] AT} Zo] wER o|EH} A Aw F FAF
719l 2l 741’“ Y& F45197] Wl A 7k
Aol EEs e AHE 2x o, 35 wEF A
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_,_
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ok

1. Multi-type &8 12{5t Bi-level HAJ|H
A AT E U9 FIHES A F R R R
2 prol B 4 qlrh A WA 152 o=e] dFE]
Y The Korea Transportation Institute (2009)¢]
Ao} 2ol wEH HA ] tigk ne glo] E23e] o
2] AHelM +5E wEH{ ARE o|&st] FAAY

P T3 =263 weR £21E /M 2 Adst
= AT g Aolv

oo} Zo] A4 B 73t Azeh FALA 2= 7]
el B wEF ool Al Ritehe ATiE
e 4 Slvhs Ao glout Aol w B4 4
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Table 4. Comparison of 8 values in existing researches

Continuous flow

lanes 1 2 3 4 5++
Kang (1996) 1.91 | 1.20
CNU (2007) 532 | 1.94 | 5,94 - -
The Korea
Transportation - 2.77 2.71
Institute (2009)
Discontinuous flow
lanes 1 2 3 4 5++
u (1993) 3.30 | 0.95 - -
Kang (1996) - 2.30 - 1.80
CNU (2007) 3.89 | 3.57 | 3.23 - -
The Korea
Transportation | 1.85 1.82
Institute (2009)
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(Geem et al., 2005; Lee and
Geem, 2005). & A7olA= Meta-Heuristic 24
3} dmelEe el SRS 48t 4 %

%ol VDF A 54 A48 2712 v}
S

shERAY (o]3 HS) & w9 &AFolA 2 7] &7
de JHgEdl, dFAE ASAA dEs FI9E
AN £ g XS Fol AFdhe X AFE
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2ol & o] &3l o5 AT EFY lE AF
gk o] uh ol EthEAIE Hrlsta ol A ste
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N4E HMS(Harmony memory size)2F 3HH,
HMSe| 982 §4<g12]5(Genetic algorithm) ol
A fAzkeh BLeith i daElEe] E9We] &E
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memory considering rate, HMCR), ¥XZ%&
(Pitch adjusting rate, PAR), 8% 59 9%

U Sl FAEE 43T, SR
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(1) #-&7]19(Harmony memory consideration, HMC)
ka7l old A2 sh5-2 TEE A% HMd de
sha& 23380 A shes weolle RS Ewat s
A M= A2 35S Ttes Wio] A A7)
A7y Shedl, A HAlE @Al 7193 BAIgle] s
AMZE sha& e 3o, F WA 7132 a4 719

® ® @
ﬂ&ﬁ):)

= Sol
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Figure 1. Harmony memory consideration (Geem et al., 2007)
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. FSFAHdNE S8 TsE RE #E
2L B3 AYrts 99 A wgkoz 1 of

A eSS At 37} 73 E 4 9l
Agehd GA alg Wakez o) Fd 4 9. 5}
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Figure 3. Sample network

Table 5. Feasible area for VDF coefficients in the sample
network
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Table 8. Discrepancies in estimated VDF coefficients
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