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Dynamic Intermodal Resources Allocation Modeling for
International Logistics Operations
Student:Yung-Hsiang Lin Advisor: Jiuh-Biing Sheu

Institute of Traffic and Transportation
National Chaio Tung University

Abstract

Under the pressure of international competition and the prosperity of information
technology, many logistical companies have produced. They offer quick and convenient
service of International Logistics directly among countries. During the process of
transportation among countries, the vehicle transition and the vehicle choice is a very
important problem, so intermodal appears. However, the factor of dynamic is usually
ignored while choosing transportation vehicles. Actually, time does have effects on the
adequacy of resources, since resources change with time and are limited. How to
integrate land, sea, and air transportation vehicles to attain the utmost of resource
allocation is what we care about.

This research is to analyze what happens during the process of among supply chain
and also applying related mathematic programming to construct a generalized model,
such as 0-1 integrate programming, which takes transportation vehicles, routes, and
transfer posts three decision variable into consideration, and multi-objective
programming, which contains two objective. Then, use Lingo8.0 software to find out
the answer.

The following are the two consequences: If we take Tianjin as the start of
transportation, to combine sea and highway two transportation would be the best
resolution. If we take Shanghai and Guangzhou as two starts, the best transportation
combination is sea and railway. While adjustments ratio of cost objective and time
objective, the best transportation combination would change with it. Thus, the
intermodal model of this research has generality, which means it can apply to most of
situations and hope to utilize this model to supply as a resource of operation and
management strategies and to promote the ability of competition internationally.

Keywords: International logistics; Intermodal; Dynamic; Resource allocation; 0-1
integer programming; Multi-objective programming.
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5. ¥1=t (Schedules)

6. % & (Rates)

7. i 14 (Convenience )

Bt Ry E W o B £ X B P R DT LT
l. @ﬁ?‘lﬁﬁfﬁ? % £ & (Transit Time-Reliability )
2. 3 Pei® gi;—] = 4 (Transportation Costs)
3. %z PiE @?JB*FE’P ( Total Door-to-Door Transit-Time )
4, ﬂi%] ¥Rt ec®y 5 oRm (Woluntarineee of changing rate )
5. @ﬁ?‘]%‘:?;} #xef& ¥ & (Financial Stability )
6. & % =¥ * £ (Equipment Availability )
1. @ﬁ?‘lﬂﬁiﬁwﬁ % (Frequency of Service )
8. 4 #:i% R7% (Pickup and Delivary Service )
9. {4 4peseik (Freight Loss and Damage )
10. & & p 4 @ ic 4 (Shipment Expediting )
11. 3 = * R 5% (Quality of Operating Personnel )
12. 4 £ Hige 4 (Shipment Tracing )
13. :‘@@?‘J LR R 1T s PRI 0 E g (Voluntarineee of changing service )

14. #:rr58 44 (Scheduling Flexibility )



15. & FRF% ( Line-haul Service )

16. % p& A2 (Claims Processing )

17 & k4 8

i 4 o (Quality of sale ability )

18. ¥k % (Special equipment)
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MR AR POREEREL Y BT I Jhd SRERE D TS 3
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ARG AR > D R R Rl S - B RIRRE BT o

32



&
T
(&
&
By
(&
(&
5

2.3.3 WERAR

Bp A E A gl e i s AR & FEFIATRERES G AR
K o BT PP RA B Bk e L S HE Y o L FREE
BB T 0 TR G AR s o B i PR R g oL RIfEZ S
HiEd oo FRUTE 2 BB PIAL2 R o A TR REY T R A G
REDTZERENTE > REPEE? L HEBLIFLERRAENF- %

ﬁ:ﬁ%%%ﬁ@ﬂwﬁﬁﬁ%ﬁﬂ’ﬁﬁéﬁﬂﬁﬁﬁﬁﬁﬁiwﬁﬁﬁiﬁ

33



%25 WEARP [HFEEY w255
FRPER (EN
/2 /0

F I E R % e
&4 YA
FEE A RFESTFHEBEF AR T ES L PRPERE S pARE
Ao LA BB R PR ERE YR HEE R EIGE 0
L EE Rk R (SRR R A fHEEY S B T M TR R
2B MUHEFEEY CRE2ZGE T

L~ de g oo = sy
2~ 7 g2 Eiﬁiﬁﬁij,j’i k) i’]’:’iaé‘-‘?’z? sLa

3rF e pE 2 F A b E A G R

4GP ERAED S L BREE  E B

B AR Y Bk 2 R RIS e e Bk o M W W 4

LR 2Ry EP IR M IR EFREL 5 Erm - EY -~ g

2.3.4 4R E J’E"ﬁ?]
Nozick and Morlok (1997 ) #1& 48 B 4F ﬁiaa] PRI® Y E RG> P
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BEABINA . F A
2P R 2

B g R8s OSL 5 ‘FEA % #ic (duplicate columns) -
BEFRY PHA SRR RPN S R B HdcF 4 2
FefrpE s AL S BBEE L A WS BEEY o EP
cost) B i > B i BN 7 R R fRang B
R EBRE L FE S KT Rk FEit 1T REF R
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EES N TR
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ér

4 ia Aﬁ;}-}&fid—

Barnhart (1995) ¥§ 43+« JIFHRLIF Enfjz - FE - 2R & Ffcd 2
i 91 & < €' ehBranch-and-Price i & /% < (Branch-and-Price) i# ¥ i e f2i@
A0 Al fcA 42 RfELPS R 38 (LP subproblem) - & LPF B® 38 {8 2L dic
fRpE > R AR A L R R
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Powell and Sheffi (1989) 7 £ #t- &
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TR FART R LR S H A2 il R
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B 2P BSREN D SRS RS S - B FRAUAE c LT A

1% J®R g LIH % (Depth First Search )
P B BB S BT E R S
§FiE 0 L ERE fs 2 AR e B RS it 2
EEI SRR PR A Y S A -
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2.5 7B HAK
d AT AR Y ek 3 Eiii’éﬁﬁj.ﬁ%é* B o 1 E Eié’ﬁ@@?}%
Bd e FIpt A PR3l ~ 5 pHEAK 2 > NI EFTN RS IES BERZ

B {3 0 T 2T Mg S P B R 2 B - S (- w i

AR ZA P F A S SV milagige WAKiMa 3 o 2B &
IAE BR - RRICRE 0 MR E B TRl 5 L R U AL S AT R A

HFm g o ReBRGEPRAKE > R FPRERAK D

REFALE kS e it o aF R A G~ 240k sieh (Large-Scale Systems ) # 3
AR SPRARZAE LR TRAE AR A E T R A G R U
A @8R RFADRIR > B 2 A RPIE AR 0 S — e BARPF 8
KF 2R s Eadd - Ft g PR 202 e R ST feenE
T Fe R AL 0 de o R R A S AT ey 4] 0 s R R B e

IR E o

“{ ¥ i ¥4 7 (Operations Research) &% = & % ~ WP B L5 > 2 ohF j
?ﬁ’—ﬁﬂﬁﬁgﬁﬁ#ﬁgﬁﬁiﬁ**é%ﬁ?ﬁﬁgﬁg’%lﬁ‘ﬁ
E RSO 0 S RS A H PR dew ARG UE R o T

(Inventory Contorl) ~ % i 4 47 (Queueing Analysis) ~ & F & & 4 47 (Portfolio
Analysis) ~ 4 8 4 47 (Network Analysis) ~ #: 573 & (Scheduling) ~ it R4 & 22
Af o ECRFREILE o fRAp B R R OA 475 2 dosp ] (Linear
Programming) ~ -4+ 53] (Nonlinear Programming) ~ # i #L.%](Dynamic
Programming) ~ E =< %4 7 (Bayesian Analysis) ~ #ic#t (Simulation) % » ¥ 5 A - 2 i

ik PR R 8 P o e AR AL RS R

Tzt Eak > d A g A R hMR? PRFERPFRIZDCE L P&
AR F B L ITEF T Y - AR o B R 24 E > j&_ Kuhn-Tucker

(1951) & € Bif i+ » (Vector optimization) 12 % koopmans (1951):775 »xF ik
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Apecns Ay 0 B3 1972 & % We + BE 78V (South Carolina) #9%% - =

éﬁ{ﬁg:}g%;,‘j—k%;:ﬂ%7ﬁg%%ﬂ c R Em Y R & (1973) B iF o
BT B F Ao R EARR F AR 1984 & g P F H T (Management

Science) & {7 en® w0 1986 & f®H 1T £ 47 3 # 7] (European Journal of Operation
Research) & 7w #p & 3% 2 2 1988 & f 43| eigedp 7| (Progress in Planning)

B EahkHhvy 5k oo

BT FPRARKERILEDPS B o g B - LG58 TN kA doi
% # & 5 (Decision Support System » @ # DSS) ~ * 1 4% (Atrtifical
Intelligence - ﬁgﬁ; Al 25 57— B2 o R Jd2 k4 F 3 (Preferences
Information) % 27w 40 & k2 3% (Fuzzy Theory) » 12 % WEAFE A AR

s fed g 4E % A 45 (Habitual Domain Analysis) % o

B &% pEALEAHS 1 5 sy % (Multiple Attribute Utility
Theory) ~ % p {&4L4] (Multiple Objective Programming ) ~ %23 ( Goal
Programming ) » 2 % % %3 ;i 5 (Multiple Criteria Decision Making ) % - H @ 4p i
L EEACT
1. %1 (Attributes)
1945 Hwang (1979) 3 % » Bt E5 & > % (Alternatives) e {4
(Characteristics) ~ 4 & (Qualities) 2 5 »z % #(Performance Parameters) o i i
G ER LS PSR EY L E R SR R
ERVUALSAANMG 0 - MR EERAFPH el F oHE S Z FlcERE
Foo R B Aok A S F AR o

2. B #&(Objectives)
1395 Hwang (1979) éh® & » B2 ALK F TR eh Tz eh ) 2w o d
Bz o ARt T E gk - fﬁﬁ%@%éﬁ‘% LRI AR SR fjﬁiﬁ‘ﬁ* [l
it TR - BELE B kR FAPERT A TR DL
FORRE SRR F R GERIAPY R R EEN ARBER g
GRS F 2 EEE TR & TRBS RS k- BEE
R )‘]‘uf#%\ A TR AR e o F BERS F RS g
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3. 1&(Goals)
1395 Zeleny (1982)eh @ & » fhend iz it P RF LA LhF Ll > A it =
2REAERFOF R Bol R TR octhlcds | 0 2579 W Rp &
Fen Tpd 0m T ARTIE2 3 575 2R8> Al ED RS
TR R ehE SRR A 3T TR o
4 & p](Criteria)
#347; Zeleny (1982)cha & » F R A et X onfr g 8% - B2 AL Ed 2
Bt~ PSR STIE  F B - P RS RGP - B e
ek A e Sre e SUR BT 0 d B TR ST AR M R
PR R a5 R o {35 L b R EF oo T 5 Rlany 1 o @
Pp b1 k42 Az B R-(Superobjective) & % — & 33> & roan fR L i Ll gens
vl P RG] E R BRI S B R R @ A it PR
AR 2 BoARSul TR | R e E L BT Uk B eniE 2 o B

Fein T Gl PR iRy S MR RE .

RO 2 AP P RAREGAS 2 8 (D5 R

(2) % p&RRA] > (3)F Bire* BH% -

PEERAR  Gh TR R mniE R T o F Ao BRI TERFS
B Rchikyy o4 TR R AL BERT A4 S P 4L (Evaluation Matrix)
En ﬁ\—%" iR 4 f;(Preferences Structure) » A HF NS F2 Bk ¥ g R

(Outranking) 4 47 3 % o

T4 p 4] #7h 8 E 2% 3+ 1* 48 (Design Problem) - fhdg— ¥ & it cop

o - BRG] T o g 4] (Mathematical Programming) sh4£ 37
Fefg - e 2t 7 f2(Non-inferior Solution) & 37 % f#(Compromise Solution) » X5 % &
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LYo JfE 2 3R RO RS 1R 5 & FF 2 i i 2R (Decision Rules)
7+ =R

LB R R S BT R T AT
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BS PR EA TR S PR R BRI F S (DARE &
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AR U A R & R R & 8 T Fuly~ Taod sk o R
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5 B &3 > 2 (Multiple Objective Decision Making ) & ¢ H — %72 % 532
wmE RS ko R &SSP ARAR KA =R B RA K (Multiple Criteria Decision
Making> MCDM )> @ H ¥ & 3£ % p $23] ( Multiple Objective Programming > MOP )
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2 Fengd E o A RdeT
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W5 P RRBI A R
WP ARG WA p RN UG o e AT E S Rk e
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