
 

 

NEW MATHEMATICAL FORMULATIONS OF THE DYNAMIC 
BERTH ALLOCATION PROBLEM 
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Abstract: This paper considers Dynamic Berth Allocation Problem. The mathematical formulation 
of this problem was proposed by Imai et al. (2001). Trying to apply proposed mix-integer 
programming model we have noticed that the model has some weaknesses. In order to mitigate the 
observed drawbacks we proposed changes in the original mathematical formulation. We tested the 
models on the small size example. 
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1. INTRODUCTION 

                                                           



 

2. MATHEMATICAL FORMULATION OF THE DYNAMIC BERTH ALLOCATION PROBLEM 
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x1,3,14 = 1, x1,5,12 = 1, 
x1,6,15 = 1, x1,11,13 = 1, x2,1,13 = 1, x2,2,15 = 1, x2,7,14 = 1, x2,8,11 = 1, x2,15,12 = 1, x3,12,14 = 1, x3,13,15 = 
1, x4,4,14 = 1, x4,9,15 = 1, x5,10,15 = 1, x5,14,14 = 1, y1,11,1 = 51, y2,11,1 = 38, y3,11,1 = 117, y4,11,1 = 5, 
y5,11,1 = 39. All other variables have value zero. 
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2. MODIFICATION OF THE MATHEMATICAL FORMULATION 

2.1 Modification of the objective function
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2.2 Modification of the constraints 
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We have solved the example given in the section 3 as the mix-integer program obtained 
according to the mathematical formulation (13)-(18). The obtained solution is the following: 
x1,1,13 = x1,2,14 = x1,6,15 = x1,8,11 = x1,9,12 = x1,15,10 = x2,3,12 = x2,7,14 = x2,10,13 = x2,11,11 =  x2,13,15 = 
x3,4,15 = x5,5,13 = x5,12,15 = x5,14,14 = 1, y1,1,13 = 2, y1,9,12 = 7, y2,3,12 = 7, y2,10,13 = 18, y3,4,15 = 5, 
y5,12,15 = 58 and y5,14,14 = 7. The objective function value of this solution equals 424. The 
solution represents the following allocation ships to berths: 

 berth 1 serves the ships: 15, 8, 9, 1, 2 and 6
 berth 2 serves the ships: 11, 3, 10, 7 and 13
 berth 3 serves the ship 4
 berth 4 does not serve any ship
 berth 5 serves the ships: 5, 14 and 12

3. CONCLUSION  
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