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A MULTI-AGENT SYSTEM BASED ON NATURAL LANGUAGE
PROCESSING USING COLLECTIVE USER KNOWLEDGE-BASE
AND GPS DATABASES
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ABSTRACT. Nowadays, Human-Machines interfaces are improved by Natural
Language Processing (NLP) techniques in order to reduce the users tasks. The
proposed paper describes the implementation of an intelligent Multi-Agent System
that receives requests from NLP module and consults its Collective User Knowledge-
Base and GPS Database in order to provide accurate information to the user.
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1. INTRODUCTION

Natural Language Processing (NLP) is used to improve Human Machine Interface
features by understanding humans questions and giving adequate responses to them.
When NLP is integrated in Intelligent Agents, it establishes the communication
between man and agent in order to help the agent to better understand the human
speech and to better recognize the human writing.

In paper [1], the authors propose an intelligent chatbot system in order to im-
prove the communication between humans and machines in the travel domain. The
proposed agent takes into account the Restricted Boltzmann Machine (RBM) with
Collaborative Filtering proposals in order to better design the user preferences and
to model collective user knowledge base for future conversations.

Other approaches [2] propose a Personal Assistant that analyses the words of
the question and consults its database in order to give the proper responses. The
proposed system can be used in any smart home in order to assist the living envi-
ronment.

Dinus Intelligent Assistance Chatbot was proposed in [3] to interact with students
and give information about University admission services. The application uses
knowledge gained from machine learning approaches.
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In mobile learning, hybrid cooperative agents were used for multilanguage text-
to-speech processing [4]. The authors of [4] propose to integrate a Multi-Language
ontology for better results.

Our proposal is to use Natural Language Processing in order to take the user
request in his natural language and to process and send it to our system agents: GPS
Agent, Expert System Agent, Database Agent and Notification Agent. The Natural
Language Agent permanently interacts with Collective User Knowledge-Base for
giving accurate answers to the users.

2. NATURAL LANGUAGE PROCESSING AND INTELLIGENT AGENTS. DESIGN
SYSTEM FEATURES

The user communicates with Natural Language Agent through device sensors, key-
board and screen. AIML (Artificial Intelligence Mark-up Language) [5], [6] is defined
as a processor that queries the knowledge-base and invokes heuristic search methods
implemented in autonomous functions. The user can discuss with other users or ex-
ecute commands for Android or for GPS sensor using his natural language (Figure

1).
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Figure 1: Natural Language Processing component design.

The developed platform can support a large number of users who communicate
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with intelligent agents to execute actions. The agents were implemented using Jade
Framework [7].

In this paper we propose a Multi-Agent System that performs multiple tasks
(Figure 2): receive the user requests in his natural language and compute them
(Natural Language Agent), receive the user coordinates from GPS sensor (GPS
Agent) in order to monitor the user route and to assist him in finding certain loca-
tions, fire rules from the Collective Knowledge-Base system (Expert System Agent)
in order to answer to user questions, insert the user events into a database and use
this information to assist other users (Database Agent), monitor users and the plat-
form (Notification Agent) and facilitate the exchange messages between users (User
Agent) [8].

GPS Agent System Expert Agent

D Natural Language Agent

Mobile device

Database Agent Notification Agent

Figure 2: Design of Multi-Agent System.

The intelligent agents are hosted on a server platform that contains also the
database, the knowledge-base, and the mobile device application that allows the
connection of other agents.

Another advantage of the proposed system is that users can communicate with
each other via the platform and send messages or get information about agents
activities or about specific locations. The platform is also a social network that
stores a database with information about registered users.
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3. EVALUATING THE PROPOSED ARCHITECTURE

AIML files contain data necessary to build the knowledge-base with facts and ac-
tions designed to create the conversation with users. Each user can create his own
intelligent agent and can teach him words or improve his knowledge-base vocabu-
lary. Figure 3 describes how knowledge is stored in AIML files. It is noted that each
stored predicate refers to a list of sentences that are sent to the user via the agent.
The search in AIML files is based on regular expressions and formal languages.

k:atego:y><patte:n>SRLUT<fpatte:n>
<template><random>

<lix Bund dimineata! </1lix

<li> Bund ziua! </1li>

<li> Bund seara! </li>

</random></templates

</category>
<category><pattern>FACI</pattern>
<template><random>

<lix Astept mesaj de la dumneavoastra. </1lix
<li> Sunt la dispozitia dumneavoastra. </1li>
</random></tenplates

</category>

<category><pattern>ROL</pattern>
<template>Rolul meu este de a oferi informatii utilizatorului</template>
</category>

Figure 3: Sample of AIML code.

Each user has his own agent that communicates with intelligent agents through
ACLMessage. The main Human Machine interface contains all the elements and
options necessary to manage the database, users and agents (Figure 4). The plat-
form also contains an interface for User - Agent conversation. The user can search
information about users, history of platform activities, and intelligent agents actions.

In order to perform travel assistance, Natural Language Agent based on AIML
and Expert System Agent will search for user geographic position. The user uses
natural language in order to call GPS sensor which takes his coordinates (latitude
and longitude) and computes the distance to an interest point. The obtained data is
sent to the expert system, that analyses the information and converts the results back
into natural language. The User Agent has access to the phone’s calendar, helping
the assistant to perform different tasks based only on phones sensors (Figure 5 and
Figure 6).

Because the GPS sensor did not accurately read the actual data and the ap-
plication did not perform distance computing with a high success rate, we have
implemented in AIML a function that computes the exact location with one circle
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Figure 4: The main Human Machine interface.

public LatLng Returnarelocatie(){

LocationManager managerCautare = (LocationManager) getSystemService(LOCATION_SERVICE);
Criteria criteriu = new Criteria();

String afisareProvider = manager(autare.getBestProvider(criteriu, false);
Location locatie = managerCautare.getlastKnownlocation(afisareProvider);
Double latitudine,longitudine;

try {

latitudine = locatie.getlLatitude ();

longitudine = locatie.getlongitude ();

return new Latlng( latitudine , longitudine}; }

catch (NullPeinterException e){

e.printStackTrace();

return null;}}

Figure 5: Computation of user geographic position.

with a radius of 1.5 kilometers around the desired location. In this way, we can
avoid transmitting wrong data to the user considering the nearest interest points.

31



M. Muntean and A. Donea — A Multi-Agent System ...

B W O T 0 100% . 0207

Comunicare Inform -

dpenit

THEIRITE

Figure 6: Experimental results using Android.

4. CONCLUSIONS

In this paper we proposed a Multi-Agent System that performs multiple tasks in
order to assist users in travel domain. The proposed system contains an AIML
module that has the ability to learn and store in memory a wide range of data
sorted by categories. The designed agents assist the learning process and store the
learned data using the XML language.

Due to the AIML processor, the intelligent agent is able to learn and interact
with other users on the same knowledge-base, in order to improve user interactions
and to permanently update the Collective User Knowledge-Base.
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