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Editorial

=come to the third issue of the International Journal of Logistics and Transport (IJLT). We, the editors,
sopreciate greatly the support of the Thai Researchers’ Consortium on Value Chain Management and Logistics
T52:-VOML) and The Chartered Institute of Logistics and Transport (Thailand) in asking us to become involved
= s endeavor as editors of the IJLT.

== the past few years we have noticed the rapid development of transport, logistics and supply chain
=ement, and operations research within the industrial, academic and governmental sectors. More and more
are talking, researching and applying transport, logistics and supply chain management, and operations
<h within a myriad of contexts. There is much excitement in the field.

LT has been established in response to this increased interest in transport, logistics and supply chain
zement, and operations research issues as a forum for interested parties to advance knowledge and science
said discipline. The geographical scope of the journal is not solely limited to Thailand and the surrounding

%es third issue of the IJLT represents a compilation of submitted papers. It is hoped that this issue will set a
=% benchmark in terms of academic publications in Thailand, especially in the field of transport, logistics and
I chain management, and operations research.

"he Editors would like to invite academics, practitioners and policy makers to submit their manuscripts on

asport, logistics and supply chain management, and operations research. Through the support of our Editorial
Acvisory Board, we hope to be able to provide academic articles of the highest quality to all our readers.

Ruth Banomyong
Ungul Laptaned
Walailak Atthirawong
Editors
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oreword

#5is third issue of the International Journal of Logistics and Transport (IJLT), the Editors received a number of
- smpers from different countries such as China, Indonesia, Malaysia, Portugal, Thailand, and the USA. The received
- pepers encompassed many areas of transport, logistics and supply chain management, and operations research.

=T 2 reviewing process, a total of ten papers were selected for publication in this third issue of the IJLT. These
pepers can only provide readers with an overview of the scope of the transport, logistics and supply chain
=gement, and operations research papers.

U= &e Arst article, entitled “Exact Algorithm for the Interval Flow Transportation Problem with Uniform
s ional Lower Bounds” conducted by Aruna Apte. This paper describes the exact algorithm for solving
jow integer networks that utilizes an efficient heuristic approach incorporating the conditional bounds
the simplex pivoting process that exploits the efficient, specialized pure-network simplex technologies [1].
zlzorithm is applied to interval-flow transportation problems with a uniform conditional lower bound and
== on problems with up to 250 nodes and 2000 arcs. Empirical comparisons with CPLEX demonstrate the
sctiveness of this methodology, both in terms of solution quality and processing time.
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second article deals with transportation issues. This paper is authored by Cheng-Min Feng and Chia-Hui
z. 2nd is entitled “Improving Efficiency of Motorcycle Taxi Operation: A Case Study in Bandar Lampung,
esia”. This paper discusses the function of the motor-cycle taxi or ojek in Indonesia as feeder to the formal
transport network to fill the gap left by the inability of the operators to meet the demands for various reasons.
oie scheduling system was applied to improve the operating efficiency in which each driver can make the
mumber of trips carrying passenger(s) but with much less time and effort to spend. A simple method and
ism for giving reward and punishment was created to ensure that the scheduling system can be successfully
= and maintained to benefit all the parties concerned.

Surd article is co-authored by Susana Garrido Azevedo and Jodo Ferreira, and is entitled “Strategic
ch of Seaports: Qualitative Evidences of a Portuguese Seaport”. This paper aims to investigate the
=zc approach, in particular the resource-based view and it emphasizes some aspects of strategic management of
s 2pplying to the case study — Sines seaport. The analysis is based on qualitative research, involving
8= sr=iegic plan and several other statistic reports of the seaport. Thus, the research was conducted to identify
Se main determinants of the competitiveness and cllowing a strategic evaluation of the seaport: general
przcce stics, resources and capabilities, and performance.

‘T8 fourth paper is co-authored article by Supakanya Chinprateep and Rein Boondiskulchok. Their paper is enti-
W2 “Imtegrated Purchasing and Production Planning Multi-Workstation Multi-Level Capacitated Lot Sizing
i - This research was motivated by problems arising from manufacturing as regards various raw materials
u= maltiple products. The purpose of this study was to develop the capacitated lot-sizing model for purchasing
s peoduction planning problem with on-hand inventory consideration in multi-item; multi-period; and multi-
mresiation situation considering associated constraints of warehouse capacity. This will allow us to model the
=ciuring environments as mentioned in a more realistic and intuitive way.

5fth article, entitled “Research on the Optimal Theoretical Value of Enterprise Logistics Service Level”,
wmi=n by You-heng Huang and Juan Wang. The paper develops the model aiming at maximum-profit which
ws=Z 1o get the optimal theoretical value of enterprise logistics service level is constructed. Through solving
e model, the balance point between logistics service level and logistics cost in the game which is also the
2-profit point can be achieved. Correspondingly, the optimal logistics cost and composing values of
=d indexes of logistics service level are achieved which can support enterprises to make a sensible decision
stics service level and standards.

number six is entitled “The Analysis and Assessment of Hub and Spoke Implementation: A Case Study
Industrial Park”, and is co-authored by Kanchana Kanchanasuntorn and Nuttanaree Sukseksan. The
=s of this research work are to study the possibility of load consolidation for an industrial park/estate
and to determine the transportation cost saving obtained from the proposed method. In this paper work,




he distribution behaviours of overall factories situated in an industrial estate in the North-Eastern part of Thailand
ar= studied first. Transportation data of each factory comprising of 1) type of product; 2) type, size, dimension
=nd weight of logistics packaging; 3) frequency of delivery; 4) amount of delivering product per shipment and 5)
special characteristics needed to be considered during delivery are collected and analyzed in order to determine the
fzasibility of pre-delivering product consolidating.

The seventh article is conducted by Nindyo Cahyo, Kresnanto Ofyar Z. Tamin, and Russ Bona F.. and is entitled
“Path Finding Algorithm on Fuzzy Travel Cost Condition™. This paper discuss about route finding using fuzzy
~ tm=vel cost approach. In conventional method, travel cost as input in model is expressed in deterministic form.
" The other way, in fuzzy cost, travel cost represent as range of certain value from under-bound to upper-bound.
F=ih finding process in fuzzy cost, that produces more than one best route in once iteration has been developed
- Based on Dijkstra (1959) algorithm which placed each selected route in certain layers. Layer with selected route
- = seguenced from “first” best route. This algorithm is named as Dijkstra Multi Layer (DML) Algorithm. At the
~ =nd fow assignment has done with calculating fuzzy membership value in each selected route toward to the best
- FOuEC.

~ Amicle number eight is by Joewono Prasetijo, Meor Othman Hamzah, and Ning Wu, and is entitled “Third
~ Method Capacity Analysis: Mixed Traffic Flow at Unsignalized Intersection”. The authors investigate the
- comflict technique which is based on pragmatically simplified concept where interaction and impact between
Sows at intersection is brought through mathematically formulated. Indonesia Highway Capacity Manual-1997
- IECM-1997) is one of an example of using the empirical approach, however, due to current behavior, e.q. no
- Z=p acceptance behavior, unmotorized attendance with 13 classes vehicles and large different speed, no exclusive
~ James. no lane discipline and large number of conflict might be expected, therefore,investigation on total basic
capecity, CO and total actual capacity, C of intersection could be necessary to look further. The objectives of
s study are to conduct further investigation and review on Indonesia Highway Capacity Manual-1997 relate
o capacily at unsignalized intersection, and to develop a new methodology of capacity analysis of unsignalized
- me=rsection relate to headway departure under mixed traffic flow.

- The ninth article is co-authored by Rahayu Sulistyorini, Ofyar Z. Tamin, and Ade Sjafruddin, and is entitled “The
~ Agplication of Gravity Model Combined with Multinomial Logit Model under Equilibrium Assignment”. The
~ main objective of this research is the application of gravity with multinomial logit under equilibrium assignment.
- The estimation methods, namely: Non-Linear-Least-Squares (NLLS) will be used to estimate the parameters of
- ==asport demand models. The first stage of model implementation is to code the algorithm into computer program,
- ms= O+ language. The hypothetical network contents of nodes, 8 links and 4 zones. The output program from
- =spenment results and analysis can be resumed as the mathematical formula of TDMC Model Development can
2pplied in artificial network. For detailed application in real network with equilibrium assignment, would be
~ mse computer software like EMME/2.

3 But not the least, in his article entitled “Managing Logistics System and Creating Sustaining Natural-
E: »d Tourism on Koh Lan Coral Island”. Taweesak Theppitak presents a principle of logistics management to
~ Ssesism industry under the hypothesis that if having efficiently and effectively the move of tourists from Pattaya
¥oh Lan, including efficiently providing transport networking system would increase and support the tourism
‘o= Koh Lan. Demand forecasting on tourist in next decade was statistically calculated in order to provide
smpeovement of infrastructure systems and facilities to support the growth and expansion of the tourist in next
dec The objective of the study was to examine an appropriate pattern of tourists’ demand forecasting on
- Mok Lan. The information was used for planning and developing infrastructure systems and facilities, including
~smSying transport networking and logistics system to support the future growth of tourists in next decade.

& &= Boped that you will enjoy reading these articles and that they will generate responses and discussions that
‘sl Belp advance our knowledge of the field of transport, logistics and supply chain management, and operations

seseacch. The Editors and the Editorial Board of the IJLT would like to welcome your future submissions to make
Joumnal your forum for sharing ideas and research work with all interested parties.

Ruth Banomyong
Ungul Laptaned
Walailak Atthirawong
Editors
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ABSTRACT

The idea of combining 'traditional' data sources (home or roadside interviews) with low cost data like traffic
s is not entirely new. However, the previous research still in a burden condition of “All or Nothing” which is not
stic for some congested road networks in urban area. The main objective of this research is the application of gravity
multinomial logit under equilibrium assignment. The estimation methods, namely: Non-Linear-Least-Squares
will be used to estimate the parameters of transport demand models. The first stage of model implementation is
the algorithm into computer program, use C++ language. The hypothetical network contents of nodes, 8 links and
=s. The output program from experiment results and analysis can be resumed as the mathematical formula of
Model Development can be applied in artificial network. For detailed application in real network with
sbrium assignment, would be use computer software like EMME/2.

ORDS
Multinomiai Logit Model, Equilibrium
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INTRODUCTION

- Background

Urban transport study need model to predict movement. On planning work in the context of future time it traffic
volume determined from estimation result that use modeling. This traftic volume estimating is very useful for transport
mctwork system planning and traffic management. The idea of combining 'traditional' data sources (home or roadside
interviews) with low cost data like traffic counts is not entirely new (see Tamin, 1988, sce also Figure 1). The models
can be used to combine, for example, roadside interview data with traffic (passenger) counts and this can be achieved
with or without an explicit travel demand model (trip distribution model). For the purpose of public transport demand
estimation, this idea can be extended to the development of a practical estimation approach to calibrate the combined
Trip Distribution and Mode Choice (TDMC) model with traffic (passenger) counts.

This approach assumes that either trip distribution or mode choice model is represented by certain model forms.
- As usual, the traffic (passenger) counts are expressed as a function of the TDMC model. In this case, the TDMC model is
represented by a function of a model form and relevant parameters. The parameters of the postulated model are then
- esuimated, so that the errors between the estimated and observed traffic (passenger) counts are minimized.

The standard approach of transport demand modeling is well known as the sequential model consisting of trip
- zeneration, trip distribution, modal split and trip assignment. The models are analyzed sequentially, where the output of
- the first sub-model (trip generation) is used as input to the second sub-model (trip distribution) then the output of the
- second sub-model (trip distribution) is used as input to the third sub-model (modal split).
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Objectives

Research development about combination modeling has the important role in transport modeling for use in
effective and efficient transport system planning. Route Choice is a major element which has to be considered carefully
by travelers as an attempt to minimize their travel time. The main objective of the route choice model is to predict the
correct throughput of traffic on each road (flow distribution). The previous research still in a burden condition of “All or
Nothing” which was assumption that driver who select a route try to minimize its expense, not depend on traffic flow
level. so all driver will select the same route. This method is not realistic for some congested road network in urban area
because it never consider to the traffic jam effect and various perception in considering of route selection.

Referring te the previous research, the main objective of the research development is develop and demonstrate
the application of a combined trip distribution-mode choice model estimated from traffic count under equilibrium
condition. :

OVERVIEW OF FOUR-STEP TRAVEL DEMAND FORECASTING

The history of demand modeling for person travel has been dominated by the modeling approach which has
come to be referred to as the four step model, or henceforth, 4SM. The 4SM was developed to deal with this complexity
by formulating the process as a sequential four step model. First, in Trip Generation, measures of trip frequency are
developed providing the propensity to travel. Trips are represented as trip ends, productions and attractions, which are
estimated separately. Next, in Trip Distribution, trip productions are distributed to match the trip attraction distribution
and to reflect underlying travel impedance (time and/or cost), yielding trip tables of person-trip demands. Next, in Mode
Choice, trip tables are essentially factored to reflect relative proportions of trips by alternative modes. Finally, in Route
Choice, modal trip tables are assigned to mode-specific networks.

Using the following four steps, transportation models answer questions about future travel patterns:
e Trip Generation: How many trips will be made?

o  Trip Distribution: Where will the trips be?

e Mode Split: Which modes (automobile, transit, cycle, or on foot) will be used?

o  Traffic Assignment: What routes will be used and at what time of day will the trips be taken? (Beimborn et al.,
1996)

The four-stage model can be summarized as follows. First, the generation phase provides, from socio-
economical data on population, employment, shopping centre or schools, for instance, the total number of trips leaving
and reaching each centroid. Secondly, the distribution phase completes the demand estimation by computing the OD
matrix Next, the choice of transportation mode is analyzed during the modal split stage. Finally, traffic flows for each
mode are assigned on the networks. It is the assignment stage.

a. Trip generation - The trip generation step utilizes a series of models in which zone-based information about
employment and population is used to estimate the extent to which each zone is an origin and/or destination for trips.
These projections can be disaggregated, depending upon data availability, to identify sub-sets of employment and
population types with different travel behavior. Estimates can also be made separately according to the purpose of
trip, €.g., home-to-work, home-to-other, or other-to-other.

b. Trip distribution - The trip distribution steps links the trip origins and destinations for each type of trip through a
gravity, or spatial interaction model, in which the demand for travel between any two points is positively correlated
with the number of trip origins and destinations for the zone pair, and negatively correlated with the impedance
between the two zones. The results are commonly called "trip tables". Typically travel time is used as a measure of
impedance or accessibility.

c. Modal choice - The mode choice step disaggregates trips between the highway and other modes. Mode choice
models may include such factors as demographic group, cost, relative travel times, and trip purpose.

d. Trip assignment - The assignment, or loading, of vehicle trips to specific links in the highway network and person
trips to links in the transit network occurs in this step. The assignment algorithm is usually based on the assumption
that people try to minimize travel time. There are several different approaches that can be used to determine the
traffic assignment that results in the smallest travel times. For example, the model may repetitively assign a user-
selected percentage of trips incrementally along the network paths that result in the minimum travel time. As certain
links fill up with traffic, the speeds on them are reduced and travel time increases, until other links become more
attractive. The process continues until all trips are assigned.

MODEL FORMULATION
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a Proportion of Trip Interchanges on a Particular Link

One can interpret link flows (or traffic counts) as resulting from a combination of two elements: an O-D matrix
and the route choice pattern selected by drivers on the network. These two elements may be linearly related to traffic
counts, see equation (1), the total volume of flow in tha particular link I (¥;) can be expressed as follows:

< l 1
Vi=ZXTypPy i
it d

In this reserch, the use of equilibrium assignment method which consider the congestion effect cause the value
ofp,{d obtained is between 0-1.
b Trip Distribution-Mode Choice Model

The analogous transport gravity model is:

0.0
T, = k——% . kis a constant )

id

Suppose now there are M modes traveling between zones, the modified gravity model (Doubly-Constrained Gravity
Model) can then be expressed as:

T, =Y (0r.Dy .47 B2 £5) G)

m

where: A” and B = the balancing factors expressed as:

ar =[z (B.07.15 )]_ and B = {z (4013 )}_ @

i
This process is repeated until the values of A,."' and B converge to certain unique values.

= Multi-Nomial-Logit model (MNL) as a Mode Choice Model

The most general and simplest mode choice model (Multi-Nomial Logit Model) was used in this study. It can be
expressed as:

=1, 2 7eC)

< 5)
S expl-7,.Co)

By substituting equations (2)-(5) to equation (1), then 'the fundamental equation' for the estimation of a combined
transport demand model from traffic counts is:

k
; ;Z ¢Da-A; Ba-Sa-Pu Zexp(— Yo .C,.’;') ©)

m

d Estimation Method

There are four estimation methods to estimate the unknown parameter so that the model reproduces the
estimated traffic (passenger) counts as close as possible to the observed ones (see Tamin, 2000).

= Least-Squares estimation method (LLS or NLLS)
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= Maximum-Likelihood estimation method (ML)

. Bayes-Inference estimation method (BI)

- Maximum-Entropy estimation method (ME)
Non-Linear-Least-Squares Estimation Method (NLLS)

The main idea of this method is to estimate the unknown parameter which minimises the sum of the squared differences
between the estimated and observed traffic counts. The problem now is:

to minimise S = Z[V,*" ~pif (7
1

I;'Ik = observed traffic flows for mode k

V,k = estimated traffic flows for mode k

Having substituted (6) to (7). the following set of equation is required in order to find a set of unknown parameter § which
minimises eq. (8):

as‘ k Ik k Z;&:‘I;
52 [2225-1),.,, -, ] ———||=0 ®
1 i d

3B.piy

Equation (8) is an equation which has only one (1) unknown parameter J need to be estimated. Then it is possible to
determine uniquely all the parameters, provided that L>1. Newton—Raphson’s method combined with the Gauss—Jordan
Matrix Elimination technique can then be used to solve equation (8).

e. Newton—Raphson’s method and the Gauss—Jordan Matrix Elimination technique

FIGURE 2
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NEWTON-RAPHSON’S COMBINE WITH THE GAUSS-JORDAN
MATRIX ELIMINATION TECHNIQUE

| Staﬂ
. 4

| Input O,,D4,Cu

Initialing value of y;. v2and B <

Y
Calculate deterrence (negative exponential) Fu,
= dFie/dB, and d*Fe/df?

<
e Nl SNE o

Calculate balancing factor

(double constrain, singly constrain (generation and attraction))

A Ba, 5A/SB, 5B5B, 5°A/BRand &°B5B

@ergen?

Yes

Calculate Tid, Tid*

{Matrices Estimation)

pid Value
(Assignment Output)

v

Traffic Volume

b £

Parameter Estimation, Objective Function

Minimze S = ZZ[(VI' 'V}T}

of & o
8B Oy, 6 - A oo f(ﬁ»ﬂ’?'x)
og oz oz | |¥ g(B.7.72)
B &y, o1, ! i(,B,y‘,yz)
bi o1 61
8B O, 01

e

Calculate parameter value using least square estimation method

—No

Bt =Bm+h
Vimet = Yim+ K
Yoma =Yom+ 1

H,kand1=07?

<>

Yes

H, k and | Value

STOP

Furthermore O-D Matrices Elimination Technique concept could

2.) For futher explanation , is shown as bellow
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be implemented in the following algorithm. (see Figure
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f Application in Artificial Network

The hypothetical network as shown in Figure 3, contents of nodes, 8 links and 4 zones.

FIGURE 3
ARTIFICIALNETWORK

|
|

The first stage of model implementation is to code the algorithm into computer program. This computer program use the
coding with C++ language.
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1 Matrices C,g'

From/to 1 2 3 4
1 15 20 30 60
2 35 15 50 55
3 60 45 20 45
4 35 50 45 15
2. Matrices Cidz
From/to | 1 2 3 4
1 ) 10 | 20 | 50
2 25 5 | 40 | 45
3 50 | 35| 10 | 35
4 25 | 40 | 35 5
3. Matrices Cyg
Assumption to get Cig value
_leu+ca)
id 2
From/to 1 2 3 4
1 10 15 25 55
2 30 10 45 50
3 55 40 15 40
4 30 45 40 10
Simplification process to get P :d value:
FIGURE 4

ARTIFICIAL NETWORK TO GET p ,-Id VALUE:

Cpe -

/A >4 Q.
z ;(sguu;n: =h
—— Jalan O Ttk Simpul
4 Pysat Zona
Where:
1 2
Dyt DPa™ 1

Pyt Py + P =1

T,,=2810

Cost Function in each route is:
Route 1 : Cy, +0.005 V,
Route 2: C;»+0.02V;

Route 3 : C1,+0.015V;
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Using Repeated Assignment Method, Origin Destination Matrices is assigned in network system continuously.
Start with an all or nothing assignment, and then follow the rule developed by Frank-Wolfe to iterate toward the
minimum value of the objective function. The new traffic volume is accounted as linear combination between V, and V .
;) in each assignment procedure.

This algorithm as bellow:
1. Choice 1 set cost data
2 Build 1 set minimum cost, set n=n+1
Assign Origin Destination Matrices using all or nothing assignment to get Flow (Fi) value

4. Calculate volume existing

v, = (1-¢)¥,"+ $.F,

¢ - Parameter (with value = 0-1)
V,( nl : Traffic flow in stage n
F ! - Traffic flow from all or nothing assignment with travel cost from stage (n-1)

V,("_l) - Traffic flow in stage (n-1)
5. Calculate new travel cost base on flow 14 ,(") . The procedure is stopped when the flow for two successive iteration
are quasi-equal. If not, go on stage ).

The new travel cost is accounted after each combination of flow (V ,(") ) is assigned. The process is repeated
until convergence.

¢ =1/ sum of repeated = 1/n

Next, for real network system, pi¢ value is expected as output of assignment from EMME/2 software programs. The
implementation in software can see on this figure, using C++ as bellow:
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FIGURE 5
OUTPUT PROGRAM (LAYER 1)

G \WINDOWS\systemSZ\cmd. 3k

plasukkan Junlah Zona
kan Nilai Beta:z G.&G

IMATRIK Cidk <Moda 1>
7 39.88008 64 . 138648
S6.690988 55 .08088
45 . ARBR6 2 45 . 808988
58.988086 45 - 68090 15 . 00080
MATRI K~Cidm <(Mcda 2>
-BAB6G6 $8.96889
.B8UBRG 42 [zl515 151" 45 . 296848
35 .88860 19.836800 35 .@8880a
48.880808 35 . 6063 5 .8n6ag

ATRIK Cld “Moda 1>
B8 i5. BQGMZ 25 .868380 35.85600

35! as88a

48 HBGB“ : 4@ . 29386

45 . 68698 4036006 19 .90060
3 B3688

46 2
721 B.89872 B.54381

i onuvergen
9ﬁﬂ98 8 B#9A28 6.086615 5.4G6812

i Konveryens
26’ @.89939 1.31778 B.97385

966 .74685
214.28877
32 652 . 5381.74026
1742 48910 13 . 14372.2242

Milai Tidk <TIid
%S 8 ;éssmsv

182.76233

~8.91208 -8.91623

4194.84694

FIGURE 6
OUTPUT PROGRAM (LAYER 2)
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ai do_Tid
125 -32646 1 —-14194. 945/4 5892 . 11184
—4483 3737¢ 19 d 7 38
—7?657.21185 5 9 - L 22 39 )2 19445
-4086.81126 1s 39 —25658.97727 45“27.182?7

6(?11 I9B.98623
28.89672

4 44 L 3816 .62251

-12377.48454 -4493.83976

156664.49943 134836.16451
do_do_Bd
?78 2.1294271.95125 1.88759

289159211 .54768 4829198 .86394
4. 9? 9? 26449256.91312 28583484.42459
3 7641 699 .6 616345986 .86580 143437447.14966
27389594 .79286 1893472316 . 91r34 189715133.32188 1188885571 26784

2 322.64487 183749872.68629 4?7’6867 57695
ﬁﬁlSB?G.sﬂtsB 19251525.242208 4589185 .28556
872 '2713.8196 336982925.17437 198739728 29439
566759 .647 127@839234. 97612 118669445.59786 527716165 .81818
us akhiy pada r»ute 1: 582.41749
3. rute 23 129.65613
us akhix pada rute 3: 162.0A76016

INilai pid
-53265 @. 76"3 B.16327 6.28498

i £: -33137486.21322
i £: 41030965626.56481
2.600a8

i Bet baru adalah <(Betaln—11+h>: B.86968
any key to continue . . .
-

CONCLUSIONS

The output program from experiment results and it analysis it can be resumed as the mathematical formula of
TDMC Model Development can be applied in artificial network. For the detailed application in real network with
equilibrium assignment, would be use computer software like EMME/2.
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