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Abstract: An autonomous component — Intelligent Personal Assistant is being developed
which utilizes reactive, interactive and proactive behavior. This component will be
developed as a genetic agent with BDI (Belief-Desire-Intention) Architecture.

The goal of the present study is to find the scientometric dependencies concerning the
research in the field of Intelligent Personal Assistants during the past 12 years as a part of
the whole research and development process.
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I. Introduction

The collaboration between the team of FMII by the University of Plovdiv and the
Modelling Laboratory Team of the Bourgas Free University on the next stage of
development of the DeLC incorporates a transformation of the educational cluster MyDeLC
into a context-dependent environment providing electronic services and electronic learning
content corresponding to the requirements of the eLearning teaching model.

As a part of this environment an autonomous component — Intelligent Personal
Assistant is being developed which utilizes reactive, interactive and proactive behavior.
This component will be developed as a genetic agent with BDI (Belief-Desire-Intention)
architecture.

The goal of the present study is to find the scientometric dependencies concerning the
research in the field of Intelligent Personal Assistants during the past 12 years as a part of
the whole research and development process.

II. Resources used
The following online resources were used to obtain information:

1. Research Gate — www.researchgate.net — One of the largest scientific networks to
connect researchers to share and access scientific output, knowledge, and expertise.

2. Science Direct — sciencedirect.com - A leading full-text scientific database
offering journal articles and book chapters from nearly 3 800 journals and 35 000 e-books.

3. IEEE Xplore Digital Library — iceexplore.ieee.org — a powerful resource for
discovery of and access to scientific and technical content published by the IEEE (Institute
of Electrical and Electronics Engineers) and its publishing partners.

4. Google Scholar — scholar.google.com — Accesses not only pure scientific
information but also other related publications so it is used as a marker for the worldwide
interest in the field of study.
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III. Criteria
These sources were chosen among the others available on the Internet using the
following criteria:
Number of members;
Number of scientific publications;
Accessibility;
Popularity among the scientific community;
Reliable search engines;
Representation of information.

AU

IV. Keywords

The chosen keywords for the research were selected by using the relevance to the
scientific field:

1. ,Intelligent Personal Assistant” — the main research subject

2. ,Belief-Desire-Intention” or BDI — the software model to be used for the logical
reasoning of the component

3. ,Intelligent agent” — The software concept to be used for development of the
component

4. ,Agent oriented programming” — the programming paradigm to be used for
development of the component

5. wJADE” — | Java Engine Development Framework” — the environment which will
be used

6. ,Multi Agent System” — the software technology to be used for development of
the component

7. ,eLearning” — the model which holds the standards for interoperability with the
environment

8. ,Internet of things” — the environment the component will be part of

9. ,Semantic web” — the environment the component will be part of

10.,,Artificial Intelligence” — the global scientific field

V. Results
The combined results from all of the sources.

1. Research Gate Keyword Search Results by October 30 2016
Table No 1

LIntelligent Personal
Assistant”

programming”
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»Java Agent
Development
Framework” or ,,JADE”

,.Multi Agent System”

eLearning”

,JInternet of th

,Semantic web”

HArtificial Intelligence”

2. Science Direct Keyword Search Results by October 30 2016

LIntelligent Personal
Assistant”

,,Belief-Desire-Intention”or
BDI

Intelligent agent”or
LIntelligent agents”

~Agent oriented
programming”

.Java Agent Development
Framework" or "JADE"

.Multi Agent System” or
,»Multi Agent Systems”

eLearning”

Internet of things”

,,Semantic web”

HArtificial Intelligence”
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3. IEEE Xplore Digital Library Keyword Search Results by October 30 2016

Intelligent Personal
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HIntelligent agents”

~Agent oriented
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4. Google Scholar Keyword Search Results by October 30 2016
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VI. Analysis

Analyzed data by keywords represented by tables and graphics. The large number of
results found using Google Scholar is caused by the fact that this search engine utilizes not
only pure scientific resources but also others related. It represents mostly the worldwide
interest into this field. The results spread is following the overall trend but as the numbers
are significantly higher than the rest they are intentionally removed from the graphics in
order to better visualize the data using a proper scale.

1. Intelligent Personal Assistant

Table No 5
=~ % o - (2] ad o w g
= = > - - — — — —
S = =) > = > I < 1
Q Q Q Q 3 N R « a
Reseach 2 4 3 4 1 1 2 3 3 2

Gate

Science - S 1 0 0 0 0 1 3 5 10 10
Direct
IEEE 0 0 1 0 0 2 0 2 1 1
Xplore
Google  gupt 42 23 3] 35 33 62 152 144 156 117
Scholar

"Intelligent Personal Assistant"

A

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

—@— Reseach Gate  =—@=Science Direct - -IEEE Xplore
Fig 1

154



INogumnuk Ha BCY Tom XXXIV, 2016 .

The number of scientific publications concerning ,,Intelligent Personal Assistant”
even dough lower in the beginning of the related period of time is growing during the last
years but is still low compared to other fields of research like ,,Artificial Intelligence”. A
significant raise is observed during the past two years considering the fact that the results
from 2016 are missing two months.

2. ,,Belief-Desire-Intention” or BDI
Table No 6

il 302 SIS 479 505 562 588 617 619 627 565 597 539 374
Scholar

"Belief-Desire-Intention" or BDI

/ —wﬁ“_"

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
—@=— Reseach Gate  ==@=Science Direct IEEE Xplore
Fig 2

The ,,Belief-Desire-Intention” or BDI software model is already a well-known
concept so it is more popular than ,,Intelligent Personal Assistant”.

3. ,Intelligent Agent”

Table No 7
w o =~ ® a =) — ~ n - w °
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199 292 277 308 287 264 241 299 352 337 351 381 403

g:l?ogllai 1350 1480 1490 1420 1540 1490 1490 1440 1460 1440 1240 1250 738
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Fig3

The number of publications where the term ,Intelligent agent” is mentioned is
maintaining high values for the research period. From 2004 to 2013 most results are present
from IEEE Xplore compared to Research Gate and Science Direct.

4. ,,Agent oriented programming”

Table No 8
|y o [=a) > — (o] en - wn o
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Fig 4

From 2004 to 2014 most results are present from Research Gate compared to Science
Direct and IEEE Xplore which follow almost the same trend. There is a peak in 2006 in the
number of results from Research Gate — 37 while the pekas for Science Direct and IEEE
Explore are in 2011 — 14 and 4 and in 2015 — 20 and 8 correspondingly.
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5. ,JADE” or , Java Engine Development Framework”
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Fig5
The number of results for ,,JADE” or ,,Java Engine Development Framework™ follows a

similar trend for the researched period except for 2015 where it is getting higher for
Research Gate and Science Direct and Lower for IEEE Xplore and Google Scholar.

6. , Multi Agent System” or ,,Multi Agent Systems”
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"Multi Agent System" or "Multi Agent Systems"
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7. ,eLearning”
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8. ,,Internet of things”
Table No 12
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10. ,, Artificial Intelligence”
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The number of results for the keywords ,,Multi Agent System”, ,,eLearning”, ,,Internet
of things” and ,,Semantic web” is significantly higher than the rest as they represent much
larger scientific areas than the rest of the terms included in this research. The highest level
of growth can be observed for ,,Internet of things”.

The keyword representing the global scientific field of research — ,Artificial
Intelligence” produces the highest number of results and a stable growth can be observed
from the collected data.

VII. Conclusion

The results of the study show that while the interest in the field of researching
Intelligent Personal Assistants is growing during the past 12 years and more rapidly for the
past 5 years there is still a comparatively low number of scientific publications in this area.

The tendency concerning the other related fields of study as Belief-Desire-Intention
(BDI), eLearning, Multi Agent Systems, Internet of things and Semantic web follows the
same pattern.

The number of publications concerning the global field of research — , Artificial
Intelligence” also increases at a higher rate.
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