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0  INTRODUCTION

The production programmes of small and medium 
enterprises are subject to continuous changes and ever 
increasing customer requests for the shortest possible 
delivery times, the best possible quality and the lowest 
possible product prices. Companies are faced with 
unstable demands regarding the types and quantities 
of products. Due to these demands, frequent changes 
of functions and the layout of work equipment are 
required. Problems with the adaptability of work 
equipment frequently occur.

Hernandez [1] asserted that adaptability is 
the potential of the company to carry out both the 
purchase of low-cost goal-oriented work equipment 
and the reconfigurations of it. Reinhar [2] and 
Zäh [3] understood adaptability to be an extension 
of flexibility. Nyhuis [4] said that adaptability is 
associated with additional costs of investment and 
consumption of time; however, the costs only apply 
when changes are carried out. Wiendahl [5] wrote 
that it is necessary to distinguish between five levels 
of adaptability: universality, mobility, modularity, 
compatibility and economy.

As a carrier of value creation, work equipment 
is the key factor of production. Today, the design and 
selection of work equipment are increasingly oriented 
towards its adaptability, mostly because of unreliable 
market forecasts [6] to [8].

The adaptability of work equipment is its ability 
to be adapted (at low cost) according to internal or 
external technological, structural, or organisational 
changes.

In general, adaptability consists of the flexibility 
and responsiveness of work equipment; this can be 
classified under universality, mobility, modularity, 
compatibility and economy.

Flexibility means that the work equipment 
is greater than needed with respect to the current 
functions, performance and accuracy. It allows the 
management of future, planned-in-advance scenarios. 
Additional functions are available and can be activated 
when needed. Work equipment must be able to adapt 
to new circumstances and new needs at low costs [9].

The responsiveness of work equipment is 
the capability of reacting to new circumstances 
that were not foreseen in the planning phase. 
Such a responsiveness is carried out by using its 
capability of being reconfigured. The desired result 
of responsiveness is modular, reconfigured work 
equipment.

When designing or selecting work equipment, 
it is necessary to take into account the requirements 
that must be met by it with regard to its technological 
functions and adaptability. An exact specification of 
the work equipment adaptability is required. 

1  COMPONENTS OF WORK EQUIPMENT ADAPTABILITY

Adaptability of work equipment in the form of 
flexibility and the responsiveness of work equipment 
is defined by the universality, mobility, modularity, 
compatibility and economy of work equipment [5].

The universality of work equipment refers to its 
design and dimensions so that it can carry out various 
tasks. 

Today, work equipment is highly universal; e.g. 
a work piece can be entirely processed on a turning-
milling centre. 

The mobility of work equipment refers to its 
ability to be moved if the structure or layout of the 
factory is changed. This mobility is influenced by its 
mass, size and transport mode. For work equipment 
that cannot be transported as a whole, it is essential 
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that its components can be easily dismantled and re-
assembled afterwards.

The modularity of work equipment refers to 
modular design and standardisation of interfaces. 

Interfaces have to fulfil the requirements of 
simple assembly and disassembly, precise positioning 
and high rigidity. Modularity must be carried out so 
that the buyers can change the work equipment by 
themselves.

The compatibility of work equipment refers 
to the possibility of its integration into the existing 
production structure. 

The following interfaces are crucial for factory 
planning: control, IT and communication, mechanical, 
energy, user and material flow. In addition to 
connections, the term ‘interface’ also refers to the 
systems of the tools. The technology of connections 
is the decisive factor of compatibility. The producer of 
work equipment must sell only standard connections. 

The extension of the available functions of work 
equipment always depends on the economy of doing 
so.

If extensions of functions were foreseen by the 
producer of the work equipment, the extension is 
usually economical; otherwise, it is not. 

2  SYSTEM OF ASSESSMENT  
OF WORK EQUIPMENT ADAPTABILITY

The results of the assessment of work equipment 
adaptability will be presented as indices of adaptability 
of work equipment K with regard to universality, 
mobility, modularity, compatibility and economy. 

The target tree procedure can be used to assess the 
adaptability of a piece of work equipment [10]. This is 
a comparative procedure that allows an assessment of 
at least two work equipment units. An essential part 
of the target tree procedure is the hierarchy of criteria, 
i.e. the logical classification and grouping of criteria.

The target tree in Fig. 1 shows a general tree 
of criteria for the assessing adaptability of work 
equipment.

A tree of criteria is the result of teamwork [11] 
and [12]. On the first level of the target tree, there 
is a target criterion corresponding to the searched 
target index value of work equipment adaptability. 
The following sub-criteria are on the second level 
of the target tree: universality, mobility, modularity, 
compatibility and economy [13]. On the third level 
of the target tree, there are the required basic criteria 
for which the schemes of fulfilment are made and 
from which the values of meeting the criteria di,j can 
be found. The schematics regarding the fulfilment 

of criteria on the third level are usually set up in 
cooperation with the suppliers of work equipment. For 
each basic criterion on the third level of the target tree, 
a scheme regarding the fulfilment of the criterion must 
be formed and, on its basis, the value of fulfilment is 
determined.

Fig. 1.  Hierarchy of criteria for assessing adaptability of work 
equipment

Fig. 2 presents an example of a scheme regarding 
the fulfilment of the ‘mass’ criterion.
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di,j – the value of fulfilment of the ith criterion of the jth work equipment
Fig. 2.  Scheme on fulfilment of the ‘mass’ criterion

It can be seen from Fig. 2 that if the mass of the 
work equipment is 1 t, the work equipment obtains 
100 points, while it obtains only 10 points if its mass 
is 20 t.

The assessment of all criteria on the third level of 
the target tree is carried out in the same way as with 
the evaluation scale from 0 to 100 points.



Strojniški vestnik - Journal of Mechanical Engineering 59(2013)6, 400-408

402 Berlec, T. – Kušar, J. – Rihar, L. – Starbek, M.

Adaptability criteria have different levels of 
importance; therefore, they must be assigned different 
weights, ui, on all hierarchical levels.

When determining the weight factors for criteria 
of work equipment adaptability, it is necessary to 
take care that the relations between criteria make 
sense. The transitivity rule is valid here, i.e. if the first 
criterion has a larger weight than the second criterion:

 u1 > u2 ,

and if the second criterion has larger weight than the 
third criterion:

 u2 > u3 ,

then the first criterion has larger weight than the third 
criterion:

 u1 > u3 .

The method of pair comparison is usually used 
for determining the weights of criteria [14].

It is necessary to consider the following when 
determining the weights of criteria, using the pair 
comparison method:
• the criterion that is more important than the other 

one is circled,
• if there are two equally important criteria, they 

are set within an oval,
• the weight of a criterion is a quotient between the 

number of its advantages and the total number of 
advantages,

• the sum of the weights of the criteria is 1,
• the criterion with the maximum weight is the 

most important and is placed as first.

100%
Mobility

Universality

ModularityCompatibility

Economy

total index of work equipment adaptability
partial indices of work equipment adaptability

Fig. 3.  Profile of work equipment adaptability

Known values of meeting the criteria on the 
third level of work equipment, di,j, and weights, ui, 

allow the calculation of indices of work equipment 
adaptability regarding universality, mobility, 
modularity, compatibility, economy, and total index.

The results of determining the indices of work 
equipment adaptability are entered in a polar chart; 
such an example is shown in Fig. 3. 

3  SELECTION OF THE OPTIMAL WORK EQUIPMENT  
WITH RESPECT TO ADAPTABILITY

The known system of evaluating work equipment 
adaptability allows the selection of the work 
equipment with the highest adaptability index (i.e. the 
optimal work equipment) from a group of available 
units.

An analysis of optimisation methods showed that 
the benefit-analysis method would be the most useful 
for a selection of the optimal work equipment [15]. 
The cost-benefit analysis is the most commonly used 
method for decision making: it is extremely simple 
to use and gives the target values of the benefits. 
This method requires data from suppliers of work 
equipment regarding the fulfilment of criteria, di,j, 
and the data from the buyer of the work equipment 
regarding weights of criteria, ui.

After the creativity workshop had been carried 
out [16] regarding the weights of criteria, it was 
concluded that the selection would be carried out in 
two phases.

In the first phase, a coarse selection of a smaller 
group of work equipment suppliers (up to five) that 
best meet the requirements according to the defined 
criteria would be made. The basic data for a coarse 
selection would be provided by normalised data on the 
fulfilment of the required criteria in the smaller group 
of work equipment suppliers (di,j equals 0 or 1).

In the second phase, a fine selection of work 
equipment would be carried out, i.e. the work 
equipment with the maximum benefit (maximum 
adaptability index) would be selected from the smaller 
group. Basic data for the fine selection would be 
provided by the data on the tests performed regarding 
the fulfilment of the di,j criteria in the smaller group of 
suppliers (0 points ≤ di,j ≤ 100 points).

In theory, there are many possible algorithms for 
multi-objective optimization [17]. We decided to use 
the weighted sum method, because of its simplicity. 
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3.1 Coarse Selection of the Smaller Group   
of Work Equipment

During coarse selection of work equipment, whether 
each unit meets the target tree criteria can be 
determined by using the data from the suppliers.

For the jth offered work equipment, an ntuple of 
numbers regarding the fulfilment of criteria of the 
work equipment is created:

 d1,j, …, di,j, …, dn,j,
where:

 d

j
i

ji j, =

1,
 work equipment fulfils  

the  criterion

0,
 

th

th

th wwork equipment doesn't 
fulfil the  criterionthi


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

,

where di,j is a fulfilment of the ith criterion (1 ≤ i ≤ m) 
on the jth work equipment (1 ≤ j ≤ m).

On the basis of the data on the weights of criteria 
of a piece of work equipment ui (weights of criteria 
are normalised so that their sum is equal to 1)

 u1, …, ui, …, un ,

where ui is weight of the ith criterion of a piece of 
work equipment (1 ≤ i ≤ n) and the values of criteria 
of the jth work equipment (di,j), the sum of the 
products of weights and values of criteria of the jth 
work equipment is calculated as:

 u1∙d1, j + … + ui∙di,j + … + un∙dn,j .

This is adaptability or index of adaptability of the 
jth work equipment.

 k u dj i i j
i

n

= ⋅
=
∑ , ,
1

where kj is adaptability of the jth work equipment, ui 
the weight of the ith criterion and di,j the value of the ith 
criterion of the jth work equipment.

It is convenient to write the calculation of 
adaptability of all offered work equipment units 
regarding their adaptability in a matrix form. 

Three matrices must be created for this purpose:
• matrix of weights U, which has one line and n 

columns:

 U = [u1, …, ui, …, un],

• matrix D of values of functions, which has n lines 
and m columns:

 D =

d d d
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• matrix K of adaptability of the offered work 
equipment, which has one line and m columns:

 K = [k1, …, kj, …, km].

Using the rule for multiplying matrices, we obtain 
the matrix of adaptability of the work equipment 
offered:

 K = U ∙ D.

By ranking elements of matrix K, it is possible 
to obtain a smaller group of work equipment units for 
the fine selection.

3.2  Fine Selection of Work Equipment

Fine selection of work equipment starts with tests at 
suppliers of the smaller group of work equipment, 
and by taking notes on the values of fulfilment of the 
required criteria, di,j*.

An n-tuple of numbers, di,j*, regarding the 
fulfilment of the required functions is created for the 
jth work equipment:

 d1,j*, …, di,j*, …, dn,j*.

The fulfilment of the criteria is between: 0 
points ≤ di,j* ≤ 100 points, where di,j* is the value of 
fulfilment of the ith criterion of the jth work equipment 
(points).

On the basis of the data on weights of the 
required criteria of  work equipment ui, and fulfilment 
of the criteria of the jth work equipment of the smaller 
group di,j*, it is possible to create a sum of products of 
weight factors and criteria fulfilment values of the jth 
work equipment:

u1∙d1,j* + … + ui∙di,j* + … + un∙dn,j*.

This value is the adaptability of the jth work 
equipment:

 k u dj i i j
i

n
*

,
* ,= ⋅

=
∑
1

where kj* is adaptability of the jth work equipment in 
a smaller group.
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In the fine selection, it is convenient to write the 
calculation of the adaptability of the smaller group of 
work equipment in a matrix form. For this purpose, it 
is necessary to create two matrices:
• matrix D* of the values of fulfilment of criteria of 

the smaller group of work equipment, which has 
n lines and m columns:

 D*
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• matrix K* of adaptability kj* of work equipment 
in the smaller group, which has one line and three 
columns:

 K* = [k1*, k2*, k3*].

By multiplying the matrices, we obtain the 
matrix of adaptability of the smaller group of work 
equipment:

	 K*	=	U	∙	D*.

By ranking elements of adaptability matrix K*, it 
is finally possible to obtain the work equipment with 
the maximum adaptability, i.e. with the maximum 
adaptability index:

 k kopt
*

j j= { }
=
max .
, ,

*

1 2 3

4  CASE STUDY OF SELECTING THE OPTIMAL  
CNC-LATHE WITH RESPECT TO ADAPTABILITY

By conducting an analysis of the production 
programme over the previous five years, a company’s 
management found that the production programme 
(considering types of products and their quantities) 
changed considerably from year to year.

The management decided that before buying work 
equipment in the future, it would be necessary to pay 
attention to the adaptability of it, in order to make the 
company more adaptable to the constant changes of 
the production programme. Using the defined criteria, 
it would be necessary to select work equipment that 
ensures the maximum adaptability.

After confirmation of the production programme 
for that particular year, it was found that the company 
urgently needed a new CNC lathe. A project team was 
established and tasked with selecting the CNC lathe 
that would ensure the maximum adaptability.

A creativity workshop was organised in the 
company [10], [11] and [16] with the aim of the 
team developing a target tree of criteria for assessing 
the adaptability of the CNC lathe. The results of 
development of the target tree of criteria are presented 
in Fig. 4.

Table 1.  Questionnaire on fulfilment of criteria

SUPPLIER of CNC lathe Basic criterion no.
Criterion fulfilled

Yes No

Universality

Intelligence

Self-diagnosis – control 1
Self-acquisition and processing of data 2
Decentralised control 3
Self-control – control of collision 4

Flexibility
Functional flexibility – size 5
Functional flexibility – function 6
Flexibility of layout 7

Mobility Design of work equipment

Size 8
Mass 9
Robustness – stiffness for transport 10
Simple assembly/disassembly 11

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\

Compatibility
Effect of environment on 
CNC lathe

Operating conditions – vibrations 46
Operating conditions – temperature 47
Operating conditions – humidity 48
Self-sufficient supply – energy 49

Economy Investment costs 50
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ADAPTABILITY 
OF CNC LATHE

UNIVERSALITY

Intelligence

Flexibility

Self diagnosis - control
Self-acquisition and processing of data
Decentralised control

Flexibility of layout

Size
Mass
Robustness – stiffness for transport
Simple assembly / disassembly

Air connectors
Sockets – direct
Fuses

Carts
Crane
Forklift
Container
Extraordinary transport

Modular system of peripherals
Fast construction / decomposition – delivery time
Quick start of operation
Reconfiguration with functional and technology modules

Reconfiguration with device modules

Interfaces
Components of CNC lathe
Capabilities of CNC lathes
Maintenance of CNC lathe
IT and communication technology

System of tools

CNC lathe environmental emissions (target value = 0)
Law, regulations, guidelines

Self-sufficient supply – energy

Investment costs

CNC lathe design

Installations

Transport concept

Reconfiguration 
(re-layout)

Machine modules

Device modules

Standardisation

Flexibility

Neutrality of 
operation

Environmental effects 
on the CNC lathe

MOBILITY

MODULARITY

COMPATIBILITY

ECONOMY

Self-control – control of collision
Functional flexibility – size
Functional flexibility – function

Used components

Foundations
Connection time

Transport vehicle – height

Environmental effect – vibrations
Environmental effect – temperature
Environmental effect – moisture
Environmental effect – sun

Use in the manufacture of machine

System of fixing

CE

Control – interchageability
Control – postprocessors

Operating conditions – temperature
Operating conditions – humidity

Operating conditions – vibrations

LEVEL: 1.
target 

criterion

2.
subcriterion

3.
criterion

4.
basic criteria

1
2
3
4
5
6
7

8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50

Fig. 4.  The criteria for assessing the adaptability of a CNC lathe

The project team, in collaboration with suppliers 
of CNC lathes, created a fulfilment scheme for each 
criterion defined on the fourth level of the target tree 
(Fig. 4). Because the CNC lathe adaptability criteria 
had various levels of importance, the project team 
assigned different weights to them by using the pair-
comparison method.

Known criteria for the CNC lathe adaptability 
and known weights of criteria allowed the project 
team to carry out the coarse and fine selection of the 
CNC lathe.

In order to carry out the coarse selection of CNC 
lathes, the project team sent a questionnaire regarding 
the fulfilment of criteria for evaluating the adaptability 
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Table 2.  Adaptability matrix of nine CNC lathes

CNC-1 CNC-2 CNC-3 CNC-4 CNC-5 CNC-6 CNC-7 CNC-8 CNC-9

Basic 
criterion 

no.

Weights of 
required 
criteria

ui di,1 ui∙di,1 di,2 ui∙di,2 di,3 ui∙di,3 di,4 ui∙di,4 di,5 ui∙di,5 di,6 ui∙di,6 di,7 ui∙di,7 di,8 ui∙di,8 di,9 ui∙di,9

1 0.01 0 0.00 1 0.01 0 0.00 1 0.01 1 0.01 0 0.00 1 0.01 0 0.00 0 0.00
2 0.02 0 0.00 1 0.02 0 0.00 1 0.02 1 0.02 0 0.00 1 0.02 0 0.00 0 0.00
3 0 0 0.00 0 0.00 0 0.00 0 0.00 1 0.00 0 0.00 1 0.00 1 0.00 0 0.00
4 0.05 0 0.00 0 0.00 0 0.00 0 0.00 1 0.05 0 0.00 1 0.05 0 0.00 0 0.00
5 0.03 0 0.00 0 0.00 0 0.00 0 0.00 1 0.03 0 0.00 1 0.03 0 0.00 0 0.00
6 0.02 0 0.00 0 0.00 0 0.00 0 0.00 1 0.02 0 0.00 1 0.02 0 0.00 0 0.00
7 0.02 1 0.02 0 0.00 0 0.00 1 0.02 0 0.00 0 0.00 0 0.00 1 0.02 0 0.00
8 0.015 1 0.02 1 0.02 1 0.02 0 0.00 1 0.02 1 0.02 1 0.02 1 0.02 1 0.02
9 0.02 1 0.02 1 0.02 0 0.00 0 0.00 1 0.02 1 0.02 1 0.01 1 0.02 1 0.02

10 0.025 0 0.00 1 0.03 0 0.00 1 0.03 1 0.03 1 0.03 1 0.03 1 0.03 1 0.03
11 0 0 0.00 1 0.00 0 0.00 1 0.00 1 0.00 0 0.00 1 0.00 0 0.00 1 0.00

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
46 0.005 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
47 0.005 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.01 0 0.00 0 0.00 0 0.00
48 0 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.00 0 0.00 0 0.00 0 0.00
49 0 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
50 0.2 1 0.20 0 0.00 1 0.20 1 0.20 1 0.20 0 0.00 1 0.20 0 0.00 1 0.20

k u dj i i j
i

= ⋅
=
∑ , ,
1

50

0.40 0.47 0.27 0.41 0.80 0.20 0.86 0.29 0.35

Rank of the offered 
CNC lathes:

5. 3. 8. 4. 2. 9. 1. 7. 6.

Table 3.  Adaptability matrix of three CNC lathes

Basic 
criterion 

no.

Description of required criteria  
of a CNC lathe:

Weights of 
required 
criteria ui

Smaller group of CNC lathes j = 2, 5, 7
CNC-2 CNC-5 CNC-7

di,2* ui∙di,2* di,5* ui∙di,5* di,7* ui∙di,7*

1 Self-diagnosis – control 0.01 0.50 0.01 0.90 0.01 1.00 0.01
2 Self-acquisition and processing of data 0.02 0.50 0.01 0.90 0.02 1.00 0.02
3 Decentralised control 0 0.20 0.00 0.80 0.00 0.80 0.00
4 Self-control – control of collision 0.05 0.00 0.00 0.50 0.03 1.00 0.05
5 Functional flexibility – size  0.03 0.20 0.01 0.40 0.01 1.00 0.03
6 Functional flexibility – function 0.02 0.10 0.00 0.40 0.01 1.00 0.02
7 Flexibility of layout 0.02 0.00 0.00 0.00 0.00 0.00 0.00
8 Size 0.015 0.80 0.01 0.90 0.01 1.00 0.02
9 Mass 0.02 0.60 0.01 0.70 0.01 0.50 0.01

10 Robustness – stiffness for transport 0.025 1.00 0.03 0.90 0.02 0.90 0.02
11 Simple assembly/disassembly 0 1.00 0.00 0.80 0.00 0.60 0.00

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
46 Operating conditions – vibrations 0.005 0.10 0.00 0.20 0.00 0.30 0.00
47 Operating conditions – temperature 0.005 0.20 0.00 0.20 0.00 0.30 0.00
48 Operating conditions – humidity 0 0.20 0.00 0.20 0.00 0.20 0.00
49 Self-sufficient supply – energy 0 0.00 0.00 0.00 0.00 0.00 0.00
50 Investment costs 0.2 0.15 0.03 0.40 0.08 0.90 0.18

k u dj i i j
i

*
,
* ,= ⋅

=
∑
1

50

0.45 0.58 0.75

RANK OF THE NARROWER GROUP of CNC lathes: 3. 2. 1.
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of CNC lathes to suppliers of CNC lathes. Table 1 
shows part of the questionnaire.

After receiving answers from nine suppliers of 
CNC lathes, the project team made a coarse selection 
of the three CNC lathes that best fulfilled the required 
criteria. Using the known matrix D of fulfilment of the 
required criteria of the offered CNC lathes, and matrix 
U of criteria weights, the elements of adaptability 
matrix were calculated:

 K = U ∙ D.

Some results of the adaptability matrix are shown 
in Table 2.

After selecting a smaller group of CNC lathe 
suppliers, the project team, in collaboration with the 
suppliers, made a plan of tests regarding the fulfilment 
of the criteria to be performed at a particular supplier. 
During the tests, the project team members made notes 
on fulfilment of the required criteria on a particular 
CNC lathe. The lathe that best fulfilled a particular 
criterion received 100 points, while the other two 
lathes received penalty points. 

Using the known matrix D* of achieved points, 
and matrix U of weights of criteria, the elements of 
the adaptability matrix were calculated:

K*	=	U	∙	D*.

Some of the results of the adaptability matrix 
of the three CNC lathes from the smaller group are 
shown in Table 3.

By ranking the smaller group of three CNC lathes 
according to their adaptability (i.e. their adaptability 
index), the project team concluded that the company 
should buy the CNC-4 lathe that had the highest 
adaptability index.

5  CONCLUSIONS

This article defines the components of adaptability 
of work equipment. The system of adaptability 
assessment is also presented.

The limitation of the suggested method of 
selecting the most adaptable work equipment is the 
input data of working equipment available on the 
market.

The target tree is the basis of the system for 
assessing the adaptability of work equipment, 
showing the hierarchy of criteria for assessment of 
work equipment adaptability. A scheme regarding the 
fulfilment of each basic criterion of the target tree is 
designed. Criteria have different importance and thus 
different weights.

Known values of meeting the criteria and 
corresponding weights of criteria allow the calculation 
of an adaptability index of the observed work 
equipment. By first making a coarse and then a fine 
selection of the available work equipment using the 
adaptability method, it is possible to determine the 
work equipment with the maximum adaptability 
index.

Future work will be focused on better 
optimisation with the use of more accurate multi-
objective optimization [17].
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