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A Lagrangean Relaxation Based Heuristic for Solving Consolidation

Decision Problem of Air Cargo Forwarders

Student : Wen-Hao Chi Advisor : Dr. Kuan-Cheng Huang

Institute of Transportation Technology and Management
National Chiao Tung University

Abstract

Air cargo business has been booming for the past decades, and recent forecast also shows
that the growth rate is promising for next twenty years. Meanwhile, Taiwan’s economic
development highly depends on high-tech manufacturing industry, an efficient air cargo
business would be very helpful to promote the competition of Taiwan’s products. However,
international air cargo business is an operation-intensive industry, which involves many
players as well as complex processes and operations. The airfreight forwarders play a very
important role in the whole process. They are air service providers for shippers and the
consumers for air airlines.

The fare system of air cargo is very complex. It considers the weight and volume of the
shipment and involves significant quantity discount, airfreight forwarders need to consolidate
goods skillfully to the charges from the airlines, while fulfilling customers’ request. Past
studies developed mixed integer programming models to solve air cargo forwarders’
consolidation problem. It is hard to solve large scale problems in reasonable time.

To develop a suitable heuristic as the core module of decision support systems, this study
transforms the air airfreight forwarders’ consolidation problem to well-known set covering
problem and use Lagrangean Relaxation, a successful approach for SCP, to develop a
recursive heuristic. To raise the efficiency and quality of the solution algorithm, issues such as
set adjustment, feasible solution determination, parameters setting, are examined by various
kinds analysis and tests.

Based on the performed experiments, the heuristic generates the solution very close to the
optimal one for the small scale problems, whose optimal solution can be derived from the
MIP model. For larger scale problems though MIP model can’t provide optimal solution for
comparison, the heuristic still terminates within a reasonable time and generates a solution,
which is useful for decision support.

Key Words: Air Freight, Air Freight Forwarder, Consolidation Decision Problem, Integer

Programming, Lagrangean Relaxation
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ARR A E - BAPE AT AR B R 2 ) By P2 AR T et i A
¢ # - w4k | i*(concave minimization)s i 3E > H P &% & L S Gy O 7 2
B o gttt ’Ra‘ﬁ'%‘éi“‘" MEFHPARPE YT FET AT E R blde! @E* I
%%ﬁ@i@%%@?m%{é%w%%i?ﬁiﬁﬁ’ﬁﬂ%ﬁ%ﬁﬁ‘i# 5
FIo MEAHEXBEWEL PP 2 R ORPRBEHEESF TG LT bldet ®
S A il B B S Rl L bt ok
namtr L RAFfeem AT Y P W L AP MR AL 35 Ny g BRI

PR AR AL EE R 2 N 0 Ul By AR E 2 B R A e ke i

-rp@

i";ﬁ“ —

22 dnz R EARFNEARM Y v R

10



LI L N e A A
AF I cha AR (7 EH;LQ s e aE >~ e f ot \ﬁ‘gff_g\;zdﬁﬁa_ﬁé‘ \ﬂii%ﬁiﬁ*%?&
B R L E W PG Y e AT R A g [ LR
S TR A AR AL LRGEARM 2 v R o B 220 & L wifdg 18

m@%ﬁ%ﬂ”’iﬁozzfﬁg#mﬁ¢gn,f L PR EU) FEY O
22.1 4nz pEAGDE AR B 2

Fl= 2 (1999)[6]R1 41 * F1 & ~ 45 ~ p b~ 472
;Eﬂm:‘_ %. AR E kB2 MR 1% BB M E R i Rk e AP -
ML Pl Job e i 2 403 ;
AN A | 'lir'(2000)[5] /)E‘Ii_kﬁ7 BEL L
] z{ﬂ.ﬁ L%A{, 258

A
3“’ -""“@ ZREAELFREAY 2 A

E'J:—:xa‘ 1‘%4% 3’3@?’?8— 2T T
#

W$¥A°
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Pirkul (1997)[8]41 * $-#& fF 5\ %43 ;* (lagrangean relaxation) > Moon (1989)[20]8] 4] *

Bender ~ f%;% (Benders’ decomposmon)/w\ WK RO ViR RS A Ap B R RE enfR
Fodth o ¥y BENEAT B EE (Combinatorlal Optimization)$t ft7 ff% 4p
B enf® 38 > 4o Yan and Luo (1998)[26]4% * e ;= 5 # 4|3 &F ;2 (tabu search) » 11 %
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L
Zijp P O-18fcgde > § B 5 1pF > &7 [ Fidp iRy T RS0
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Bl MBS FFARFI AR AR ErERAAIEFREE D
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FRBA o de A TN G) S (6)E (NI AE T #RSAEF SR g 4 o Hd
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Fyp a2 PR 2 A R AT RE SR IR N AT

piks e
Min> ¢, X, (14)
keK
R
D ax =1 Viel (15)
keK
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PR (I4)E B 5 B £ IR i T 5 RBeE Bl £ 2 B Ak
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