
 

 

OPTIMIZATION OF FLEET SIZE WITH BALANCED USE OF 
VEHICLES: CASE OF SUGAR BEET TRANSPORTATION 

Milorad Vidovi *a, Dragana Drenovac a  

Abstract: In order to make sugar beet collection and transportation processes efficient and 
economical, it is needed to define optimal fleet size and to define tours which are suitable to be 
realized by the same vehicle. Mentioned task of assigning particular tours to a certain vehicle 
corresponds to the problem of "packing tours to the vehicles", that can be easily recognized as a 
well known one-dimensional bin-packing problem. In case of sugar beet transportation we are not 
only interested in determining schedules providing sugar beet supply with the fewest number of 
vehicles, but also in providing well-balanced vehicle schedules. Therefore, in this paper we analyze 
possibilities for fleet size optimization considering equity and fairness criteria. We propose 
modeling approach and some numerical results obtained from the model application. 
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2. PROBLEM DESCRIPTION 
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3. MODELING APPROACH AND MATHEMATICAL FORMULATION 
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4. COMPUTATIONAL RESULTS  
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 Without balance

Average 3.2 5.5 0.667 0.983
Min/max 2 8 0.287 0.998

 

Balanced (3a+3b)
=min{ti}, =1 =min{ti}, =2 =2, =1 =2, =2

Average 3.8 4.5 0.834 0.966 3.5 4.8 0.817 0.971 3.8 4.4 0.855 0.929 3.5 4.9 0.858 0.938
Min/max 3 6 0.808 0.995 3 6 0.571 0.992 3 6 0.804 0.972 3 6 0.805 0.974

 Balanced (3a)
=min{ti} =2

Average 3.5 5.1 0.834 0.972 3.4 5.3 0.855 0.934 
Min/max 3 7 0.808 0.994 3 8 0.805 0.964 



 

5. CONCLUSION 
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