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Abstract. In the paper is presented a model for selecting a location for a 
brigade command post during combat operations. Considering that this is a 
very complex model, which can be approached from several aspects, this 
paper is limited only to the criteria related to the construction or 
arrangement of the command post, respectively, the engineering aspect. The 
selection process is conducted using hybrid FUCOM – Z-number – MABAC 
model. The FUCOM method is used to define the weight coefficients of criteria 
based on which the selection is made. The MABAC method, modified by 
applying Z-number, is used to rank alternatives. The end results indicate that 
the application of Z-number in decision making includes broader set of 
uncertainties than standard fuzzy numbers, which is very important for 
deciding in combat situations. 

Key words  FUCOM, MABAC, Z-number, fuzzy number, brigade command 
post. 

1. Introduction – problem description 
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 (
). There are numerous factors influencing the selection of a command post. 

These factors (criteria or conditions) can in principle be divided into two groups: 1) the 
criteria related to the construction of a command post, respectively, performance of works, 
and 2) the criteria related to the functionality of a command post. The first set of criteria 
defines the criteria primarily related to fortifying and partly to masking, while in the 
second set of criteria would be included the criteria related to successful command during 
combat operations. 

Throughout this paper, the authors focused on the first set of criteria, namely, the 
development of a model to support decision-making when selecting a brigade command 
post from the perspective of the ability to perform works, respectively, fortifying and 
masking. The decision-making support model is based on two methods: 1) the FUCOM 
method - for defining criteria weights, and 2) the MABAC method, which is fuzzified 
using standard fuzzy numbers and Z numbers - for ranking alternatives. 

The FUCOM method was first presented in 2018

2. Methods applied in the paper 

2.1. FUCOM Method 
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2. 2. Z number - МАВАС method 
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3. Description of criteria and calculation of weight coefficients 

 C1 - Time required for engineering works. This criterion implies the total time 
required for preparatory, main and final works on the engineering arrangement of 
a command post. (Hristov, 1978). Through this criterion, various elements such 
as the influence of land to the selection of the type of object to be constructed, 
geological composition of the soil, etc., are indirectly evaluated. 

 C2 - Deposits of building materials. Various materials are used in the 
construction of fortification structures, such as: timber, steel and concrete 
elements and stone. Through this criterion, the existence of material deposits in 
the vicinity of the area of works, the quantities and types of materials, as well as 
the possibility of its incorporation into facilities in its existing form or after 
processing are evaluated. 

 C3 - Masking conditions. Masking conditions include the possibility of 
concealing preparations for the execution of works, centralized processing of 
certain elements (timber, reinforced concrete elements, etc.) and direct works on 
the fortification. 

 C4 - Influence of the enemy. This criterion implies the ability of the enemy to 
detect the preparation and execution of works and the possibility of direct action 
from the ground and from the air. (Šećković, 1972). 

 C5 - Possibilities of use of workshops, technical means and tools. In the areas 
of a potential command posts, it is desirable to have the possibility of using local 
plants (workshops, quarries, sawmills, etc.), tools (pickaxes, shovels, crowbars, 
etc.) and technical means suitable for fortification (dozers, loaders, diggers, etc.), 
in order to economize the forces, resources and time required to perform the 
works. 

 the "C +" is a set of criteria of the benefit type, which means that the higher value 
of criteria is more favorable (the criteria C2, C3 and C5), and  

 the"C -" is a set of criteria of the cost type, which means that the lower value of 
criteria is more favorable (the criteria C1 and C4). 

Table 1.

( )j kC
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Table 2.  

Criteria C1 C2 C3 C4 C5 
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4. Model testing 
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Table 4.
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Table 10.

Z-number  
MABAC  
method

fuzzy  
MABAC 
 method

Classic 
MABAC 
method

iS Si iS Si Si

9 7 5 
2 3 3 
5 2 1 
3 5 7 

10 8 9 
1 1 2 
8 6 6 
4 9 10 
6 10 8 
7 4 4 
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



 S - the value of the Spearman’s coefficient, 
 Di - the difference in the rank of the given element in the vector w and         

         the rank of the correspondent element in the reference vector, 
 n - number of ranked elements. 
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Table 11.

Z-number 
MABAC 
method

fuzzy 
MABAC 
method
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fuzzy Z number MABAC method 
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5. Sensitivity analysis   

Table 12.
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Table 13.

Table 14.

6. Conclusions 
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