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AbstrAct

To date research on improving the state of 
multi-agent collaboration has only focused on 
the provision of grounding tools, technologies, 
protocols, standards and infrastructures that drive 
the Semantic Web and agent architectures. The 
basic cognitive and interactional requirements of 
agents have been neglected leading to the current 
state-of-the-art development of the Semantic 
Web whereby its full potential is constrained by 
the rigid state of multi-agent collaboration. This 
chapter illustrates and discusses an alternative ap-
proach to the development of the agent mediated 
Semantic Web. The fundamental premise of our 
approach is that enhancing agents cognitive and 
interactional abilities is the key to make the digital 
world	of	agents	more	flexible	and	adaptive	in	its	
role to facilitate distributed collaboration. The 
novelty of this research is that it adapts cognitive 
models from HCI to develop a heuristic frame-

work called Cognitive Modelling of Multi-Agent 
Action (COMMAA) for modeling agents’ actions 
in an attempt to provide an architecture that im-
proves	the	flexibility	of	Multi-agent	interaction	
by promoting cognitive awareness. The results 
of	 the	evaluation	show	an	 improved	flexibility,	
interoperability and reusability of agents’ collec-
tive behaviours and goals. 

IntroductIon

Agents may be autonomous and intelligent entities 
which typically operate in distributed collabora-
tive environments called Multi-Agent Systems 
(MAS) which allows multiple heterogenous agents 
to	collaborate	by	engaging	in	flexible,	high-level	
interactions (Wooldridge, 2002; Jennings 2000). 
Presently, the usability of agent-based applica-
tions in a Semantic Web environment is limited 
due	to	lack	of	flexibility	in	agent’s	collaboration	
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with multiple agents including humans. This 
imposes constraints on the interoperability and 
reusability of agents’ behaviour that operate in 
MAS	environment.		In	addition,	the	inflexibility	
of the agents’ behaviour does not provide direct 
mapping to the end user since the end user cannot 
predict how the agent will behave, thus generating 
cognitive overload on humans. To date, research 
on improving the state of multi-agent collaboration 
has only focused on the provision of grounding 
tools, technologies, protocols, standards and 
infrastructures that drive the Semantic Web and 
agent architectures. Neglect of basic cognitive and 
interactional requirements are discovered to be 
the basic reasons for the rigid state of multi-agent 
collaboration constraining its full potential. 

This research presented in this chapter adapts 
a distributed cognitive view of the agent medi-
ated Semantic Web and argues that enhancing 
cognition is the key to make the digital world 
of	agents	more	flexible	and	adaptive	 in	 its	role	
to facilitate distributed collaboration. To this 
end, work on imparting cognition to improve 
interaction between multiple agents has been 
limited. The novelty of this research is that it 
adapts cognitive models from HCI to develop 
a heuristic modelling framework for COgnitive 
Modelling of Multi-Agent Actions (COMMAA) 
in an attempt to provide an architecture that im-
proves	the	flexibility	of	Multi-agent	interaction	
by promoting cognitive awareness. The highlight 
of	the	framework	is	that	it	identifies	architectural	
and knowledge-based requirements for agents to 
structure ontological models for cognitive pro-
filing	 in	order	 to	 increase	 cognitive	 awareness	
between themselves, which in turn promotes 
flexibility,	reusability	and	predictability	of	agent	
behaviour. The ultimate aim is towards applica-
tions which advocate user-centeredness such that 
as little cognitive overload is incurred on humans. 
The Semantic Web is used as an action mediating 
space, where shared knowledge base in the form 
of ontological models provides affordances for 
improving cognitive awareness. 

Based on the rationale and concerns described 
above, the objectives and a brief outline of the 
chapter presented in the next section.

objectIves oF the chApter

The following chapter will serve the following 
aims and objectives:

•	 Delineate	 upon	 the	 current	 limitations	 in	
the state of multi-agent collaboration in or-
der to elaborate the rationale, need and the 
synergistic role of cognitive dimension to 
the Semantic Web with particular regard to 
distributed collaborations amongst agents 

•	 Describe	 the	 conceptual	 constituents	 of	
a theoretical framework called Cognitive 
Model of Multi-Agent Action (COMMAA) 
derived from cognitive models in HCI to 
improve the state of multi-agent collabora-
tion 

•	 Detail	upon	the	Design	and	Implementation	
of Semantic Representational and Ontologi-
cal Models based on the theoretical prin-
ciples of COMMAA that allow cognitive 
processing of an agents action using state 
of the art Semantic Web technologies

•	 Describe	heuristic	 reasoning	mechanisms	
that can be derived from cognitive models 
to enhance the cognition of Semantic Web 
agents

•	 Analyze	 and	 discuss	 the	 impact	 of	 using	
COMMAA to model multi-agent collabora-
tive applications on the Semantic Web

bAckground

The Semantic Web vision of Berners Lee (2001) 
has enabled the Web applications to move from a 
purely human user community towards a mixed 
user community consisting of humans as well as of 
software agents. This imposes certain challenges 



 

 

31 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/enabling-distributed-cognitive-collaborations-

semantic/37650

Related Content

Analysis and Evaluation of the Connector Website
Paul DiPerna (2009). Handbook of Research on Web Log Analysis (pp. 436-468).

www.irma-international.org/chapter/analysis-evaluation-connector-website/22014

Searching and Generating Authoring Information: A Hybrid Approach
Faisal Alkhateeb, Amal Alzubi, Iyad Abu Doush, Shadi Aljawarnehand Eslam Al Maghayreh (2011).

International Journal of Information Technology and Web Engineering (pp. 1-14).

www.irma-international.org/article/searching-generating-authoring-information/64172

Localized User Interface for Improving Cell phone Users' Device Competency
Lucia D. Krisnawatiand  Restyandito (2008). International Journal of Information Technology and Web

Engineering (pp. 38-52).

www.irma-international.org/article/localized-user-interface-improving-cell/2640

Supporting Accessible User Interfaces Using Web Services
Georgios Bouloukakis, Ioannis Basdekisand Constantine Stephanidis (2016). Web-Based Services:

Concepts, Methodologies, Tools, and Applications  (pp. 1477-1495).

www.irma-international.org/chapter/supporting-accessible-user-interfaces-using-web-services/140861

Cloud Computing and Its Application to Information Centre
Nihal Alamand Ranjan Karmakar (2016). Web-Based Services: Concepts, Methodologies, Tools, and

Applications  (pp. 1256-1269).

www.irma-international.org/chapter/cloud-computing-and-its-application-to-information-centre/140850

http://www.igi-global.com/chapter/enabling-distributed-cognitive-collaborations-semantic/37650
http://www.igi-global.com/chapter/enabling-distributed-cognitive-collaborations-semantic/37650
http://www.irma-international.org/chapter/analysis-evaluation-connector-website/22014
http://www.irma-international.org/article/searching-generating-authoring-information/64172
http://www.irma-international.org/article/localized-user-interface-improving-cell/2640
http://www.irma-international.org/chapter/supporting-accessible-user-interfaces-using-web-services/140861
http://www.irma-international.org/chapter/cloud-computing-and-its-application-to-information-centre/140850

