


 

 

employees) and explicit knowledge (heterogeneous database 
systems). Figure 1 highlights the knowledge which is not 
documented so far [2].  
At present, the role of knowledge management is immensely 
increasing in innovative enterprises. 
On the other hand, management can use a knowledge sharing 
by implementing formal procedures for guiding information 
flows; moreover, there are mechanisms which can establish 
such process [6]: 
 
1. Diffusion: members of an organization select and 
communicate existing information without being oriented 
towards a particular problem. 
2. Information retrieval: someone who needs a particular piece 
of information and obtains it by asking someone who has it. 
3. Information pooling: members of an organization who work 
together pool information; it is based not only on factual 
information but also on interviews, suggestions and 
instructions. 
4. Collaborative problem solving: new information is 
developed with regard to a shared problem. 
5. Pushing: someone chooses to provide someone else with 
the existing information. It involves thinking that the other 
person needs to know something, or that certain information 
might be useful for his research activities. 
6. Thinking along: someone developed new ideas with regard 
to someone else’s problem. It may yield new ideas, 
hypotheses or questions. 
7. Self-suggestion: in the same way as one can think about 
someone else’s problem, one can also think about his or her 
own problem during interaction. The need to explain one’s 
own problem stimulates one to come up with new 
explanations, solutions, arguments and conclusions. 
Nevertheless, knowledge acquisition among members of a big 
organization may be a complex activity. And as long as the 
knowledge is not shared, it can not be exploited by the 
organization [7]. 
Thus, it is intended in this paper to trigger these mechanisms - 
in particular: diffusion, pushing, information pooling, and 
information retrieval. 

A. Problem definition 
In an organization, drain as well as fluctuations in the 

number of skilled and specialized employees generates 
variations in the implicit knowledge regarding technical 
process skills. In addition to that, the heterogeneous product 
databases and software structures prevent the formation of a 
universal explicit knowledge. In such fluctuating environment, 
technical orientations and trainings are carried out very 
seldom and preventive measures are taken in insufficient 
manner [2]. Therefore more structured collection and 
distribution of information must be carried out to root out 
these problems. 

Hence, it is necessary to develop mechanisms which 
automatically extract knowledge from heterogeneous 
databases as well as the knowledge and skills of employees in 

order to use this information in process planning and decision 
making.  

It results in an increase of efficiency in terms of adaptability 
and reduction of faults in the automated production processes. 
Moreover, it lowers the risks involved in process economics.  

II. PROBLEM SOLUTION 

A. Approach 
This approach is based on the following points: analysis 

and processing of the knowledge base, description of database 
structures with knowledge-based instruments, modeling the 
information system structures supported by mathematical 
methods, modeling component relations, management of 
maturity degree of the whole system and the determination of 
the effectiveness. 

As an example, the components in the information system 
related to the system safety include basic safety requirements 
for the manufacturing industry, and safety oriented control 
functions (construction and risk assessment of machine). 
Important solutions are the creation and development of safety 
functions such as the identification and evaluation of errors in 
robot control and operations, precision of selected information 
(quality of information) and user interface profiles depending 
upon the maturity level of users.  

Development of the knowledge base is made by describing 
database structures with knowledge-based instruments and 
their tools for knowledge visualization.  

With this information system, we will be able to access a 
domain-specific information, increase in resource utilization 
efficiency, fast adaptability, short cycle times and an increase 
in the personal knowledgebase. The information and the 
knowledge quality will be assessed through different 
mechanisms. As a demonstrator, this concept will provide the 
base for knowledge management system in Personal Digital 
Assistant. This portable and handheld device will enable fast 
adaptation of system/process parameters and will provide 
knowledge guidance for users to fix problems. This concept is 
in being implemented in the laboratory setup developed for 
the European FP6 FUTURA Project. 

B. Information extraction and knowledge quality assessment   
The extraction algorithm for desired information has been 

developed by means of a set theory and mereology. This 
algorithm is shown in figure 2. Set of topics present a set-
topology theoretical room. These technical topics are 
interlinked by means of components (such as information 
about robot control). The intersection and overlapping of 
terms and sub terms as well as their relationships in the whole 
knowledge management system is described through the 
science of mereology.  Mereology allows exploring the 
relations between parts and whole system thoroughly. 
Classical mereological description is one rule of mereological 
composition, which states that the quantity of individuals 
(subjects) always consists of the sum of sub individuals [6].  

The convenience of this method in the system represents 
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exact and obvious desired knowledge for the operator. After 
extraction of suitable components (definitions or technical 
parameters) from the knowledge management system, the 
quality assessment of terms is done based on various criteria. 

 

 
Fig.2 knowledge methods of extraction mechanisms 
 
A degree of maturity is used as an assessment measure of 

an achievement. There are several steps for the assessment of 
degree of maturity. According to these steps, an achievement 
is determined by the knowledge management system for the 
user and its expectation whether they are met or not [1].  

Structure of this system is developed in 4 maturity steps: 
1-content solutions: text (standardizations), pictures    

(clearness) 
2-specific individual solutions: content relations (linking 

context), videos (quality) 
3-professional knowledge organization: intelligent search 

(content oriented), friendly design (interface) 
4-knowledge oriented trainings (user specific information) 
The figure 3 shows the steps for the maturity degree of the 

knowledge management system. 

 
Fig. 3 Maturity degree steps of information system [3] 
 
Analysis of the information relations and communication 

relations in automated production processes is enabled and 
demonstrated through Personal Digital Assistant (PDA) 
(Fig.4). 

 

 
Fig. 4 Information extraction in PDA 

 
User can inquire information from different sources. It is 

important to compare an explicit and an implicit knowledge. 
Explicit knowledge is the information that has been or can be 
articulated, codified, and stored in certain media. It can be 
readily transmitted to others. The most common forms of 
explicit knowledge are manuals, documents and procedures. 
Knowledge can also be audio-visual. Works of art and product 
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design can be seen as a form of an explicit knowledge where 
human skills, motivation and knowledge are externalized. 

Implicit knowledge is "knowing how" - knowledge of how 
to do something, knowledge that we may or may not be able 
to describe explicitly. In other words, it is knowledge through 
experience. 

Required information is selected from different databases 
and sources, and provided to the user. This information is 
analyzed on the basis of precision in the knowledge 
management software for the PDA under the points mentioned 
in figure 5. 
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Fig. 5 Information filtering criteria [7] 

 
For example, if we require standardized technical term, then 

it has 3 points. If amount of synonyms for this standardized 
technical term is also available, then the information quality is 
higher. The years define more points e.g. 4: 2007-2006, 3: 
2005 -2003, 2: 2002 – 2000, 1: 1999… Sources can come 
from theory and practice. If theory is proved through practice, 
this concept meets the criteria to get 4 points. If the 
knowledge carries visualization and amount of publications, 
then the knowledge will get the higher point as compared to 
the one that merely came from theory. 

C. Information Flow in Knowledge Acquisition Process 
 
The information flow in the knowledge acquisition process 

is comprised of two main steps: 
 

a) Implicit information flow from operational 
knowledge module to Intelligent process 
controller 

b) Explicit knowledge flow from production 
simulation module to intelligent process 
controller 

 
The operational knowledge as well as the knowledge from 

simulation is an input to the knowledge driven system based 
on technology data catalogue. Apart from the above 
mentioned knowledge, this technology data catalogue contains 
the technological parameters of the products to be 
manufactured, processed to be employed and the 
determination of optimal parameter settings for production 
setups as well as process equipment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 6 Information Flow in Knowledge Acquisition 

Process 
 
The material properties as well features can be taken from 

technology data catalogue as input for the simulation process.  
Figure 6 shows the information flow from technology data 

catalogue to the other modules. The monitoring is based on 
multisensory setup. The activation of this multisensory setup 
is guided by technology data catalogue which relates each 
individual sensor performance and suitability with different 
features, materials and processes. Apart from enabling fast 
parameter settings in monitoring system, the data processing 
time from sensory setup is reduced because of direct 
connection with PAC (Programmable Automation Controller 
Module).  Production simulation for assembly processes 
which includes synchronization of robots involved, their 
reachability as well as accurate positioning is evaluated with 
the help of Delmia.  

The knowledge system allows greater flexibility and speed 
for fast employment of materials and variants through 
intelligent measurement and control in order to reduce time to 
react to process as whole. Intelligent robot control provides 
the ability to recognize learn and generate specific tasks in 
order to efficiently control interaction with environment. 

The operator is provided by the necessary geometric, 
process monitoring and control data through special user 
profile on Personal Digital Assistant. It enables the fast 
elimination of faults in the operations. The precise selection of 
parameters depends on the maturity degree of the operational 
knowledge that is recorded from time to time in the said case. 
So the maturity of knowledge will be increased with the 
experience with the production processes as well as products.  
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