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A RESEARCH ON MODELS PROPOSED FOR QUAY 
CRANE SCHEDULING PROBLEM IN CONTAINER 

TERMINALS 
 

ABSTRACT 
 

Ports within the international logistics and supply chain system constitute 
an important link of transport main activity. Port operations directly and 
indirectly affect all logistics processes. It is necessary to optimize these 
processes considering the increasing inter-port competition. Especially the 
efficiency of quay cranes used in port operations has an important effect on the 
port capacity and the waiting time of the vessels in ports. Thus, many models 
have been proposed to obtain optimal efficiency from quay crane operations. 
The study aims to examine and discuss the models proposed in the literature to 
solve the quay crane scheduling problem in the container terminals. As a result 
of the bibliometric analysis, it has been understood that the genetic algorithm is 
the most frequently used solution algorithm in the 21 different solution methods 
used in the proposed models. It has also been determined that artificial 
intelligence is the most preferred approach. The research also reveals that the 
rapidly developing technology has a direct impact on the infrastructure of ports, 
that ports need fast handling cranes and that innovative solution models should 
be developed in this direction. 
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Kaynak: Fu ve Diabat, 2015 
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(Al-Dhaheri vd. 2016a). 
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Huynh, 2015a). 
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YYTP ile birlikte (integrated problem) 
(Iris vd. 2015; . 2014; Yang vd. 2012; Chen vd. 2012; 
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(Bierwirth ve Meisel, 2015). 
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Nguyen vd. (2013) 
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n hesaplama ile belirlemektedir. 

 

 
 

Tablo 1:  (2012-  

lke 
Dergi/ 

Konferans 
Metot  

Tipi 
Referans 

 

European 
Journal of 

Operational 
Research 

Tam 
programlama 

Belirlenimci Makale 
(2016) 

Hollanda 

European 
Journal of 

Operational 
Research 

-and-
  

Belirlenimci Makale 
Beens 

(2016) 

Meksika 

Handbook of 
Research on 

Military, 
Aeronautical 
and Maritime 
Logistics and 
Operations 

Rastgele 
uyarlanabilir arama 

 

Hibrit 
Kitap 

 
Reyes vd. (2016) 

 
Tayvan 

Neural 
Computing and 

Applications 

Kaos bulut 

optimizasyon 
 

Hibrit Makale Li vd. (2016) 

BAE 

Simulation 
Modelling 

Practice and 
Theory 

Stokastik 

programlama ve 
genetik algoritma 

 Makale 
Al-Dhaheri vd. 

(2016a) 
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Tablo 1: -  
 

 
Dergi/ 

Konferans 
Metot  

Tipi 
Referans 

 
Annals and 
Operations 
Research 

optimizasyon 
 

 Makale Zhen vd. (2016) 

BAE 
Computers 

and Industrial 
Engineering 

Genetik 
algoritma 

 Makale 
Al- Dhaheri vd. 

(2016b) 

BAE 
Annals and 
Operations 
Research  

 Makale 
Al- Dhaheri ve 
Diabat (2016) 

BAE 
Procedia 
Computer 
Science 

-and-

 
Belirlenimci Bildiri 

Kenan ve Diabat 
(2015) 

BAE 
Journal of 

Manufacturing 
Systems 

programlama 
Belirlenimci Makale 

Al-Dhaheri ve 
Diabat (2015) 

Danimarka 
Engineering 
Optimization programlama 

Belirlenimci Makale 
Santini vd. 

(2015) 

ABD 

International 
Journal of 
Production 
Economics 

(greedy) 
algoritma ve 

genetik 
algoritma 

Hibrit Makale 
Kaveshgar ve 

Huynh (2015a) 

Avustralya 

Expert System 
with 

Applications 

Genetik 
algoritma ve 

optimizasyon 
 

Hibrit Makale He vd. (2015) 

 
Maritime 

Policy and 
Management 

Bi-level genetik 
algoritma 

 Makale Zeng vd. (2015) 

BAE 
Optimization 

Letters 
 

 Makale 
Theodorou ve 
Diabat (2015) 

 
Optimization 

Letters  
 Makale Liu vd. (2015) 

ABD 
Maritime 

Economics 
and Logistics 

Genetik 
algoritma 

 Makale 
Kaveshgar ve 

Huynh (2015b) 

BAE 
Applied 

Mathematical 
Modelling  

 Makale 
Fu ve Diabat 

(2015) 
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Dergi/ 

Konferans 
Metot  

Tipi 
Referans 

Kore 

Journal of 
Intelligent 

Manufacturing 

Genetik 
algoritma 

 Makale Liang vd. (2015) 

 

European 
Journal of 

Operational 
Research 

Kesme 

(cutting plane) 
 

Belirlenimci Makale 
(2014) 

Singapur 

European 
Journal of 

Operational 
Research 

programlama 
Belirlenimci Makale Chen vd. (2014) 

 

A Quarterly 
Journal of 
Operations 
Research 

-

 
 Makale 

Legato ve 
Trunfio (2014) 

 

European 
Journal of 

Operational 
Research 

P
optimizasyon 

 
 Makale Tang vd. (2014) 

 
Inteligencia 

Artificial 
Evrimsel 
algoritma 

 Makale 
Izquierdo vd. 

(2014) 

BAE 
Expert 

Systems with 
Applications 

Genetik 
algoritma 

 Makale Fu vd. (2014) 

BAE 
Computers 

and Industrial 
Engineering 

Genetik 
algoritma 

 Makale 
Diabat ve 

Theodorou 
(2014) 

 
Operations 
Research 

Proceedings 

Kesme 

(cutting plane) 
 

 
Kitap 

 
Aras vd. (2014) 

 
Engineering 
Optimization 

optimizasyon 
 Makale Guo vd. (2014) 

Hollanda 
Decision 
Support 
Systems 

Kesme 

(cutting plane) 
 

Belirlenimci Makale Ursavas (2014) 

 
Transportation 
Research Part 

E 
programlama 

 Makale 
(2013) 
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Tablo 1: -
 

 
Dergi/ 

Konferans 
Metot  

Tipi 
Referans 

 
Annals and 
Operations 
Research 

-space 

 

BelirlenimcYapay 
 

Makale Guan vd. (2013) 

Yeni 
Zelanda, 
Singapur 

Computers 
and 

Operations 
Research 

Genetik 
algoritma, 

genetik 
programlama 

Hibrit Makale 
Nguyen vd. 

(2013) 

Meksika 
Applied Soft 
Computing 

tahmini 
(estimation of 
distribution) 

 

Hibrit Makale 
Izquierdo vd. 

(2013) 

Hong 
Kong 

International 
Journal of 
Production 
Research 

Genetik 
algoritma, 

 
Hibrit Makale 

Chung ve Chan 
(2013) 

 
Computers 

and Industrial 
Engineering 

Evrimsel 
algoritma 

 Makale Yang vd. (2012) 

 

Computers 
and 

Operations 
Research 

sezgisel 
 Makale Lu vd. (2012) 

Almanya 

Computers 
and 

Operations 
Research 

  Makale 
Legato vd. 

(2012) 

ABD 
Expert 

Systems with 
Applications 

Genetik 
algoritma 

 Makale 
Kaveshgar vd. 

(2012) 

 

International 
Journal of 
Logistics: 

Research and 
Applications 

Genetik 
algoritma 

 Makale 
Hakam vd. 

(2012) 

Hong 
Kong 

Expert 
Systems with 
Applications 

Genetik 
algoritma 

 Makale 
Chung ve Choy 

(2012) 

Singapur, 
 

Transportation 
Research Part 

E 
algoritma 

Belirlenimci Makale Chen vd. (2012) 
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da, 

veriler elde edilmektedir. Elde edilen bu 
Bu 

: y
.  

 

 

A. Diabat (BAE) ve N. A. Dhaheri (BAE) 
 Modellerde  

 
 

Tablo 2: statistiksel D  

 (f) % Yazar (f) % Metot (f) % 

 12 21,8 A. Diabat (BAE) 10 10,75 Genetik algoritma 14 29,16 
BAE 10 18,8 N. A. Dhaheri (BAE) 4 4,30  5 10,41 
ABD 6 10,9 N. Huynh (ABD) 3 3,22  4 8,33 

 4 7,27 
(TR) 

3 3,22  4 8,33 

 3 5,45 N. Kaveshgar (ABD) 3 3,22 
plane) 

3 6,25 

Singapur 3 5,45 (TR) 3 3,22 Branch-and-Price 2 4,16 
Hong Kong 2 3,63 N. Aras (TR) 3 3,22 Evrimsel algoritma 2 4,16 

 2 3,63 (TR) 3 3,22 
Rastgele uyarlanabilir arama 

alg. 
1 2,08 

Hollanda 2 3,63 B. M. Batista (ISP) 2 2,15  1 2,08 
Meksika 2 3,63 S. H. Chung (HK) 2 2,15  1 2,08 
Almanya 1 1,81 Y. M. Fu (BAE) 2 2,15  1 2,08 

Avustralya 1 1,81 C. E. Izquierdo (ISP) 2 2,15  1 2,08 

 
1 1,81 A. Jebali (BAE) 2 2,15 -  1 2,08 

Danimarka 1 1,81 P. Legato  2 2,15  1 2,08 

Kore 
1 1,81 M. Liu  2 2,15  1 2,08 

 1 1,81 Z. Lu  2 2,15 -  1 2,08 
 1 1,81 S. Wang (HK) 2 2,15 Genetik programlama 1 2,08 

Tayvan 1 1,81 E. Theodorou (BAE) 2 2,15 
 

1 2,08 

Yeni 
Zelanda 

1 1,81 R. Trunfio  2 2,15  1 2,08 

   J. M. M. Vega ( ) 2 2,15  1 2,08 
       1 2,08 

    37 39,78    
Toplam 55 100  93 100  48 100 
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Tablo 3, 
 

  ve 

 
 

Tablo 3: En  

eri (f) % 

European Journal of Operational Research 5 12,19 
Expert Systems with Applications 4 9,75 

Computers and Industrial Engineering 3 7,31 
Computers and Operations Research 3 7,31 

Annals and Operation Research 3 7,31 
Optimization Letters 2 4,87 

Engineering Optimization 2 4,87 
 19 46,34 

Toplam 41 100 
 

 ve ekil 6 
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