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Abstract—In this paper, the authors present architecture of a
multi agent consultation system for obesity related problems, which
hybrid the technology of an expert system (ES) and an intelligent
agent (1A). The strength of the ES which is capable of pulling the
expert knowledge is consulted and presented to the end user viathe
autonomous and friendly pushing environment of the intelligent

agent.
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|I. INTRODUCTION

LTHOUGH various software applications have been

constructed in diverse areas of knowledge, it continues to

be a necessity for software products to exchange
messages and services between one another. Due to the nature
of these problems, the solutions have to be distributed. A
single agent would require a substantial knowledge and, in
some cases, the problem is quite complex that a single agent
cannot solveit [1], asisthe casein Artificial Intelligence (Al)
applications in obesity domain, which requires the use of
multiagent system that share knowledge and expertise to
solve problems related to obesity.

With the increasing speed of data and advances in medical
informatics research, we beieve we will continue to generate,
manage and harvest biomedical knowledge effectively and
efficiently, allowing us to better understand the complex
biological processes of life and assi¢t in addressing the well-
being of human kind [2].

The aim of this research is to study the potential of hybrid
multiagent with expert system capable of diagnosing
symptoms and provide consultation related to obesity
problems.

In the multiagent consultation system, the employment of
hybrid technologies (1) pull technology; and (2) push
technology alows an agent to cooperate efficiently in solving
problems and share expert knowledge. It isimportant that the
system is accurate in diagnosing symptoms because it deals
with alife of aperson [3].

Obesity is considered a chronic non-communicable disease,
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like diabetes, cardiovascular diseases and cancer. Such
diseases are currently the principal causes of death in both
developed and developing countries, thus making them the
largest contemporary public health problem [4], [5] but these
are often curable at local levels if proper diagnosis and
treatment plans are given adequately [6].

Studies on weight-related problems have shown that
having knowledge and information about obesity, increases
awareness and produce reductions on weight status through
the modification of healthy lifestyle and physical activitiesfor
body fitness and other medical treatment [7]. Tackling the
problem is a challenge that goes far beyond giving out healthy
lifestyle messages. New approaches are needed to address the
challenge of preventing and treating obesity.

In such a scenario, software agents provide a redistic
solution. Software agents are proving to be promising because
of ther reactive, proactive, autonomous, collaborative and
knowledge sharing capabilities [6]. With rapid emerging of
information and communications technology in the home and
work environments, the provison of medica informatics
application e.g. multiagent consultation system will capture
the knowledge and experiences of the experts and make them
available to end user in a convenient and condi stent way.

This paper is organized as follows: after the introduction, a
brief about the hybrid technology will be explained. Section 3
covers the user requirements for multiagent consultation
system, followed by an overview of system architecture and
prototype. Finally, the conclusions are drawn.

Il. THEHYBRID TECHNOLOGY

A. The Expert System: Pull Technology

There are various techniques on implementing the expert
system [3] but the most important part is, how best to present
information e.g. should it be sent to the user (push), or should
it wait until the user seeksit (pull) [8].

Expert system provides end user with structured questions
and structured responses within  specialized domain
knowledge or expertise, mainly quite narrow fields of medical
expertise, but had problems to cover broader areas of
expertise. Some of the problems related with the expert
systems are their limitation: flexibility, adaptability and
cooperation capability. The endowment of the expert systems
with cooperation capability is an important research direction
[9], [10].
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B. The Intelligent Agent: Push Technology

Agent-based computing represents an exciting new
synthesis both for Al and more generally, Computer Science
[11]. Multiagent system is one of the best ways to characterize
or design distributed computing systems [12], [13]. There are
several benefits of using the intelligent agent paradigm for
software systems. Agent can provide (1) a high level of
abgtraction for dealing with intdligent systems[10]; (2) high-
levd ‘human-like’ interface [14]; and (3) allowing
interconnection and interoperation of multiple existing legacy
syssems such as expert systems which enable them to
cooperate in solving problems and share expertise [15].

The multiagent system employs hybrid technologies the
pull and push approaches, responsible (1) for producing
diagnosis of symptoms based on a set of input observations,
and (2) considering a possible causes of this symptoms to
identify the possible treatment plan.

Ill. THE USER REQUIREMENTS

A caeful analysis of a questionnaire that has been
conducted recently, has led us to the following overview of
the topics involved in the computer-based consultation system
(Fig. 1).

As shown in fig 1, a total of 20 people with weight
problems participated in filling up quedtionnaire. Finding
indicates that 15 people are familiar with the computer-based
applications and prefer if the system can provides a dietary
daily plan details according to their problems. However, only
50% are comfortable usng online system for consultation
related to obesity problems, whereas the others would prefer
to see doctor or use kiosk.

Mixed application sysem seems to be the most popular
application type because it combines text, voice and
multimedia elements, which provides a friendly interface to
the user. On top of that, link to other related website would
help user to understand more on the system instead of
providing explanation facilities.

Familiarize with computer application Type of consultation
<15 usars out of 20 ae
familiar with computer
based application

0% aAre more comforable

0 A doctor
™ another 30% prefer to use
kiosk and filling up questionnaire

STUNY ON UISFR FFFDRACK
RFQUIFST FOR FASY
CONSIIl TATION SYSTFM

Tvpe of system

70% prefer mixed application tvpe

Language
quag ™ 10% prefer multimedia
3% prefer n Melay Lanouage e

* 70% prefer English 7% prefer voice based

Ralated wahsite facilifias

= 80% prefer explanation
facilities in the system the
rest depend on the questions

Fig. 1. Users' feedbacks for The Consultation System

IV. THEARCHITECTURE AND THE PROTOTYPE

In this section an overview of the proposed hybrid agent
technology is provided (Fig. 2), followed by a prototype of a
multiagent consultation system (Fig. 3).

A. The Hybrid Agent Architecture

The proposed multiagent system is congtructed with the
following components as presented in (Fig. 2). It consists of
society of agents, namdy (1) a Diagnosis agent (2) a
Treatment agent (3) a Collaboration agent and (4) an User
interface agent:

Domain Specific : Obese

Diagnosis Agent

Trainer
Expert System

Medical Specialist
Expert System

Expert System

Treatment Agent

Treatment
Expert System

i

Collaboration Agent

User Interface Agent

Fig. 2. The Hybrid Agent Architecture

The first component; (1) The Diagnosis agent is
responsible for providing the expertise knowledge, which is
distributed according to the agent’ s type [16], e.g. (i) Medical
specialist expert system contains medical expertise knowledge
about obedty related problems including the symptom, the
causes and the diseases (ii) Nutritionist expert system agent
contains information about nutrition and diet intake, which
are essential for good health. It also help calculates the Body
Mass Index (BMI) in measuring body fat based on height and
weight (iii) Trainer agent contains information about physical
activities and exercises related to obesity problems.

The next component; (2) The Treatment agent will be
consulted after a successful diagnosis session. This agent
corregponds to diagnosis results and suggests a possible
treatment plan. It considers different types of treatments,
which is focuses on symptoms given by the user. In addition,
it provides advices and guidelines to its user.

Both diagnosis and treatment agents employ inference
engine with both forward and backward chaining, which pull
the expertise knowledge in order to come out with an
appropriate diagnosis result and generate the possible
treatment plan and advice.

The third component; (3) The user interface agent will
provide access to the diagnosis and treatment agents. Based
on the pushing technology, it plays a crucia rolein fostering
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the awareness of a user's hedthy lifestyle and assisting a
sustained interest in health topics related to individual needs
[7]. Two friendly approaches are explored in making sure the
users are able to easily communicate with the multiagent
system, which are (a) image-text mapping and (b) lexical
relation ontol ogy.

Image-text mapping technique considers the use of image
based interface in order to support the appropriate form of
interaction between system and user. A rapid growth of agent
technology applications has generated a need for
systematically designing interactions between the users and
agent teams [16]. Because of the agents perform tasks on
behalf of the human user, e.g. information processing,
therefore,[17] user interface should be designed in a way that
alows the user interacting with the agents to clearly know
what an individua agent is currently doing, when
intervention is necessary, and what information is needed to
make effective interventions.

The ontological approach presents the description of the
knowledge in the ontological form and will integrate with the
domain knowledgebase. For instance, it defines the lexical
called “hypertension”, which will automatically indicate the
concept and attribute of “high blood pressure’” common name.
This clinical concept is useful and has been used for a variety
of purposes, vocabularies, structured data entry and decision
support.

The final component; (4) The collaboration agent will
integrate all the knowledge bases of the expert systems in the
diagnoss and treatment agents. It aso functions as the
interface between the user interface agent and other agents.

B. The Prototype: Multiagent Consultation System for
obesity problems

In the research, the first version of the prototype of the
Multiagent consultation system is developed for the obesity
related problems domain. It collaborates and integrates two
different types of expertise, which are male obesity domain
and female obesity domain. It is presented in the following
Fig. 3.

Male Obesity

Diagnosis Agent

Female Obesity

(o] [ )

Server Side

’ Treatment Agent ‘ v

i

’ — ‘

S

Client Side

User
Interface

Fig. 3. Architecture of a Multiagent Consultation System

In the prototype, the user communicates with the system
through user interface agent, which is working on the client
side. Later, the details are spread among the agents at the
server side to analyze and produce possible causes contribute
to obesity problems.

During diagnosis process, the symptoms classes are
elaborated to suspect certain diagnoses. After clarification of
the suspected diagnoses, adequate therapies can be
determined.

The collaboration agent receives the result and transfers it
to the user interface agent. If the user requests for a treatment,
the treatment agent attempt to get a possible treatment plan
according to the diagnosis results and send it back to
collaboration agent, that will transfers it back to user interface
agent.

Multiagent consultation system for obesity related problems
interface links image of each human body group to a query
page related to symptoms and diseases in obesity domain, e.g.
when user sdects region of human body part which they think
they have problems, a set of queries regarding a symptoms of
diseases related to obesity connected to that part of body
region will be given for user to answer. The lexica relation
ontological knowledge base will be referred during treatment
process to give further details and explanation facilities.

Based on the architecture discussed in Section A, the
flexibility of the hybrid technology alows any addition or
deletion of a domain expertise agent without corrupting any
other components, for eg. a Child obesity domain diagnosis
agent can be added when improving the prototype to the
second version.

V. CONCLUSION

This paper has shown the architecture and the devel oppment
of a multi agent consultation system in the obesity domain.
The system is available to assist users who have obesty
problems. It helps to advise people in being aware of good
practices for fitness and good health. However, further work
has to be done especialy in acquiring the expertise
knowledge before implementing the commercial multi agent
consultation system.
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