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ABSTRACT

==1 Lcgit, nonlinear least square

INTRODUCTION

oty of techniques and methods to solve
paststion problems require ODM information as

s= miormation to plot transportation needs levels
. 2000), that could be obtained through

swm=l method and unconventional method. The
<raint in using conventional method is that it
2nd requires significant costs with high error
b hance rates on the part of the traveling actors.
pe thas constrain, we need inexpensive method in

data and time so that “unconventional
were formulated. This method is inexpensive
2t it only requires traffic flow data.

Stage Transportation Planning model 1S
§ processes from several separated and sequential
siis This model could be simplified to meet
cston planning needs in areas with limited
financial resources. Currently, combined
== increasingly developed. These combined
essentially the aggregate sum of some stages

& Notming” mode that was unrealistic for some roa
wson and perceptional diversities in considering trips
. =wltinomial logit mode assignments model and

= 1o calibrate these models using traffic data are as

ation problems generally require Origin-Destination Matrix (ODM) as their main input that represents travel
= om 2 planning area. One method used to obtain the ODM is the ODM estimation method based on traffic data
X 1o the category of sufficiently effective and economic, unconventional method. Model developed in this
combine the stages of movement distribution, the assignment of modes and trips, so that this model would be

& smultaneously estimate the ODM for different transportation modes. Some previous researches still advocate
d networks in urban areas for their ignorance of the effects of
options. This research adopts gravity movement dispersion
balanced route assignment model. The estimation model
- follows: least square (LS). The developed model would be
wenily tested using simple dummy data. Results suggest that the model was successfully run through C++
o= program. It is expected that the application on the real road networks un Bandung City will use EMME/2

Combination model of movement dispersion and Mode Selection, Equilibrium Assignment, Gravity,

of the sub-models, either partially or simultaneously.
Some previous researches are still in an “All of
Nothing™ state that was unrealistic for some road
aetworks in urban areas for their ignorance of the
effects of congestion and perceptional diversities m
considering routes options. Model developed in this
research combine the stage of movement dispersion.
modes assignment and route assignments. Movement
dispersion model adopted is the gravity model; whereas
the mode assignment model adopted 1s the multinomial
logit (ML) model, and the route assignment model
adopted is equilibrium route assignment model.

Cascetta and Russo (1997) classified Origin-Destination
Matrix (ODM) into 2 (two) categories, le., the
estimation resulting in Direct Origin-Destinat:on Matnx
and the estimation of parameters of transportation need
model. In estimating the parameters of transportation
need model, in addition to the ODM, other resulted
output is parameters of transportation needs model (a
and P).
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OUS RESEARCH ON THE

MATION OF TRAFFIC CURRENT
ED ODM

: previous researches investigated the degree of
s+ of the ODM based on unconventional method
E 1).

sime to Yang et all. (1992), the estimation of the
¥ based on the information of traffic current has
med by many researchers. The methods
=4 =re as follows: Maximum-Entropy (Van Zuylen
ialumsen, 1980), 1980), Maximum-Similarity
s 1987). General-Least-Square (Cascett, 1984)
Seesian  Inferential Estimation(Maher, 1983, in
= 2000). In general, these models are aimed at
mange the differences between the traffic currents
b= ODM in terms of observational results and the
gon outputs. In this case, the trip assignment
- s used as a function linking the estimation

Niroiy Pramgin |

output’s traffic curmrents and the estimation output’s
ODM.

Van Zuylen and Willumsen (1981) generated the ODM
estimation model of traffic current through the use of
the Maximum-Entropy approach. Cascetta (1984)
developed the General-Least-Square (GLS) estimation
model aimed at estimating the ODM by using the
combination of the model estimation and traffic flow
data. In the meanwhile, Maher (1983) cited by Tamin
(2000) as having developed the ODM estimation
method of traffic flow through Bayesian statistical
approach.

Tamin (1988) conducted studies to estimate the
parameters of transportation needs model using
information of traffic flow. Under his study, the

pil , value for each | columns is assumed to be constant

and independent of the changes on the estimated ODM.
The trip assignment methods adopted is all-or-nothing
(see Figure 2).

5 Konsep Entrop: (Willumsen, 1981)
| Matematik Information Minimising (Van Zuylen, 1578)
= Pembebanan ,
Proporsional T_‘
Bayesian Inference Techniques (Maher, 1923)
L Mdm;;,m > imum Likelihood Estimation (Spless, 1357)
Genersized Least Square Estimation (Cascetta, 1534)
| Estimasi Matriks Entropi
Maksimum (EMEM)
=
L, ’{ F Non Nguyen's Equifibrium (Nguyen,1982)
] Preporsional Bilevel Programming (Yang, 1392)
S R i
J
Gravity Mode! {Tamin, 1958) ]
! Pembebaran Direct-Demand Model {Carey, 1981}
F’\ Proporsional Gravity-Opportuiity Model (Tamin, 1988)
| Model Estimasi Kebutuhan
Transportasi (ME!
Eo il
Py
reeaongl | [ (S 2009
S sl )
Figure 1

Transportation model based on Traffic Floe Data
(Source: Suyuti, 2006, adapted from Tamin, et al., 2002)
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{Tamen, 1583) | 21,2000} " (Soyus, 2006; o L
Y h
Kesalahan Data Arus TG Tl | ol
——— L3l Liress - — — - - optimum campak SR el optimum. fampak
Campak resolusi el Us] sisem
SistemZora [ T  zon3, Dampak resolusi
sislem zdrgan
Pergaruh MAT Parsial | _ _ |Perganuh MAT Parsial
Kuadiat Terkec] (K13 ﬁﬁiadnn Terkeal X par adral 1erwech (A1}, ABripan
— — — | Kemifipans Maksimum (- ~— ~ +Maksimum (K. Irferensi Bayes L. . Maksimum (XL Inferens: Bayes |, | Kuadra: Teirecd KT}
IKM] (1B} ¢an Envop! Maksimum | (1B} dan Entrop haksimym (EM)
fiocel Gravity 1GR). TAocel Gravity iGR). €l Gravity (GR}). ?
— — —1 Graviy Opporturty |—— — 1 Gravily Oppodursy ~ ~ 7 77 7 77 Gravily Oppodurky [~~~ 77 777 frote Gravity {(GR)
IGO0} {GOY iG0)
—— r Mo Norrng | J-——-  AlocNomirg L Al or Nothing ecuilibrium | _ A o7 Noiirg, equibibivm
i =] L = F T e e 3sieg TR ] asaingment

,___{ MUt Komedti b - = -

ATCS

Turdsar & simpang. hasdussi
sns lslu kelas, kombinasi inocdsl
seharan pergerakar meda. Data

Kombinas: modet seharan
pargeraxan 4an persinan moca,

Figure 2

The previous researches on related subjects

{1988) developed a an estimaticn method of
we=tion needs modcl using Gravity and Gravity-
gumity  movement  dispersion, The estimation
af adopted in calibrating this model is the Least
) and General-Similarity GS).

41

== 1s furthered by grant supporied team
& conducted by Tamin (2000) by investigating
mfuencing factors, especially in association with
stion of dynamic ODM based on real time
son of traffic flow, In this research, Bayesian-
estimation (BI) and the Maximum-Entropy
Suced In addition, other factors addressed are:
~cation if traffic flow data, the impact of delay
- mmctions, the impacts of traffic flow fluctuations
e combination of the models of mode assignment
et dispersion.

= these conditions, Suyuti (2006) developed the
sporuional trip assignment technique such as

equilibrium assignment to determine the P) values.

Under this method, the H; couldn’t be estimated in
advance, because it is a function of traffic flow. The

Pz:( value resulted from this equilibrium is between 0

and 1 (0= Puli < 1) The use of non-proporiional trip
assignment method had made the iteration processes
more complex and time consuming. The factors
considered are the transportation nceds model under
Gravity (GR) and Gravity-Opportunity (GO) model,
with least-square (LS), maximum-similarity (MS).
Bayesian Inferential (BI) and the Maximum Entropy
(ME) estimation methods. The trip assignment methods
adopted are all-or-nothing and equilibrium assignment
and the impacts of traffic flow data (location, the size of
data and the error level of tratfic flow data).

Rahayu Sulistyorini and Ofyar Z. Tamin
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THE GRAVITY MODEL AS THE

MOVEMENT DISPERSION MODEL

ghematical form, the GR model for transportation
formulated as:

=0,'- D,}f(C,d) .......................................... (1)
stion (1) could be used under the following

B x> L, -D, @)
] i

the development of Equation (1) using the
(2) constrain is as follow:

T of R R S 3)

= (3) would be satisfied if the constant A4, and By
~cer constants) are used in association with each
and pull zone.

E 1 e 1 s
i i

2 (B.D,f.) > (40, 1)

i

s both of these values, an iteration process
| be performed until each value of 4, and By
-: ceriain (convergent) value.

& (1959) in Tamin (2000) said that there arc three
o a3dimonal functions that we could use mn the

& Model namely:

pieanc function: f(Cid-): € Rt enitai S)
_' ential function: f(C,.d): S AR ILE ©
smer Function: f(Cid):C;;.e_m‘“' ............ @)

MODEL OF MULTINCMIAL LIOGIT
DDE ASSIGNMENT MODEL

assignment model is aimed at knowing the
of peoples who will use cach mode. We
Jate the multinomial logit as follow:

e w2l movements from the origin zone 1 to the

ation zone d.

Tis = total movement from the origin zone 1 to the
destination zone d using mode k

G ,.’;=Traveling expenses from the origin zone i to the
destination zone d for mode k

C;=Traveling expenses from the origin zone i to the
destination zone d for mode m

V. THE COMBINED MODEL

Tamin (2000) explained that to obtain the combined
model of movement dispersions and mode assignment
simultaneously, the solutions obtained from Equations
(3) and (8) are as follows:

exp(— kaiZ)
Zexp‘— ¥.Ch )

"

Ti; & Ai OI BdDdf(Cid)

Traffic flow on road 1 using the mode k is (Tamin,
2000):

vESS S T ing
i d

Assume the used mode assignment meodel 1s
multinomial logit, then by inserting Equation (8) Into

Equation (10):
= vk
Vl_k =5 S exp (— 7kC idlL ik an

F % m
i d Z exp (— /mcid

m

Assume that inter-zone movements could be represented
by a single model of transportation needs { €.2., gravity)
then we would obtain the estimation basic equation of
the combined transportation model using traffic flow
data as follows:

2 exp (- 7.C 5 ;
v o= Z z (O,A,E,{D,‘_/‘(C;‘f))z_c\%}—(%t%)ﬁf)P:: (12)

.‘

Equation (12) is an equation system with L simultaneous
equations having unknown B and Y. parameters. To
estimate the values of thesc paramelers, certain
estimation method is needed.

VL THE METHOD OF NEWTON-RAPHSON
CALIBRATION AND GAUSS JOURDAN
ELIMINATION METHOD

Systematically, the calibration process is illustrated in
Figure 3.

wasnyorini and Ofyar Z. Tamin
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Mulai

¥
- Input O,Ds.Cig

z
T Tetapkanmilaiawal ol
“parameter B, yidan 1>’ ]

=
Hitung Fungsi Hambatan (eksponensial negatif) §
; Fa, 5Fa/5B,dan 8°Fa/op’ :

«, B e
‘7 Hitung Faktor Penyeimbang 1

(dengan dua batasan, bangkitan dan tarikan)
A By , 5A/5B, 5By/5B. 5°A/5B dan 5°By/5p”

¥

Periksa Konvergensi Faktor Tidak
Penyeimbang

Ya

Hitung Tid, Tid®
Pembentukan MAT

%
Nilai pidl
(hasii pembebanan) :
Bm.: =Pm+h
= Yime: = im+ K
= Yame1 =Y2m + 1

Volume Lalu Lintas

Estimasi Parameter, Fungsi Tujuan
Menghitung nilai baru parameter menggunakan metode penaksiran
Kuadrat Terkecil

Meminimumkan S = ZZ[(;;‘ —V;‘ )}

[5f S of |
gﬁ——g}’—lb}—’: h e f(ﬂﬂ’p?’:)
Sg Og Og k g(B.7-72)
B o, or. | U 1(B.7::72)
(5i_<5_i_(5i ‘
| 58 5, o . | |
3
((h .k, 1) mendekati o;] Tidak ¥
Ya
Cetak Nilai Akhir h, E’
Bt
STOP |
Figure 3

Flow Chart of calibration process for three unknown parameters

Rahayu Sulistyorini and Ofvar Z. Tamin




Jurnal

Infrastruktur dan Lingkungan Binaan
infrastructure angd Built Environment Vol ff No, 1, June 2888

TRIAL RUNS IN SIMPLE NETWORK In this simple network the P., value is searched under

the following assumptions:
The artificial network comprises of 1 ormgm zon<
and 1 destination zone with the following paths:

: A A e Path1=1-2(fromnode 1 to node 2)

simple network consists of four zones, with the
“ollowing data:

Path2=1-3
= - , e Path 3 =3-2 (above) p}d + p; =
ik s ; 2 ;
S e Path4=32(eclow) P+ Py+Pa=1
: = e Route 1 =Path 1
@ mran s A e '3“ e Route 2 =Path 2 and path 3
: o e Route3 =Path2and 4
Figure 4
A Simple Network b. The cost function of each path are as follows:
. Route 1 : C]z = o 0,005V1
The matrix data C;s' 2. The matrix data Cy;° v Rouk?2-€C. 100
R e Frf:v o] ala ey e Route3:C;,+0015V;
1::' 2(_) %O 6(_) : > 19 20 5(:‘ Under repeated weighting method. i.e, weightmg ODM
0L > 2 25 5740 145 to the road network repeatedly, after each assignment.
60| 45| 20| 45 3 50| 35|10 35 the traffic flow is recalculated as a linear combination
35| 50| 45 15 4 25|40 |35] 5 between the flow obtained during the nth and (n-148

repeats.

s Th bt The algorithm is as follows:
gl s tuie a. Select one set of cost data

gk (C,-’d +C,31) b, Set the set of minimum cost body, setn=n + 1
“ 2 c. Assign the ODM using AON method (o generaic =
[ From/to 1 3 3 A d. Calculate current flow
=l 10 15 25 55 d. Calculate current flow
e 30 10 45 50 rbn) e p (n-1)
=(l-=0) + ¢.F,
3 55 40 15 40 7 & ¢
= 30 45 40 10 ¢ . parameter with 0 — 1 value
JZ: 0 ). traffic flow generated by then™
The simplification of the process of searching the repetition
i >
walues P, are as follows: . - traffic flow generated by the ACN

model with traveling expenses
generaied by the (n — 1) repetitios.

V7,71 raffic flow generated by the (=~ 1=

[Ii\y repetition
e Calculate one new set of cost. basef om 8
V) flow. Assume that this S S =

e e significantly changed durning e SeguewEs
repetitions, stop; other, continue © ST

The traveling expenses are recalculaied sf ==
combination of ¥,!"’ flow has been assammell S

Figure 5
The simplification of Network to obtain PMI, values

-
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~ process should be performed repeatedly until the
convergence limit has been achieved.

- The © value = the inverse of the repetition numbers =
i

V1. CONCLUSION

To conclude, the combined model of gravity dispersion,

multinomial logit assignment and trip assignment

(equilibrium) is applicable for simple network. For real

~etwork, it is expected that the pidl is the result of the
~ assignment of the EMME/2 program.
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