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ABSTRAK

The essential matter of Artificial Intelligence (AI) is how to build an entity that mimics human
intelligence in the way of learning of a phenomenon in a real life to gain knowledge of it and uses the knowledge
to solve problems related to it. Based on the findings of intelligent characteristic displayed by the human brain in
growing and generating new knowledge by fusing information perceived by sensory organs, we develop brain-
inspired Knowledge-Growing System (KGS) that is, a system that is capable of growing its knowledge along
with the accretion of information as the time passes. The essential matter of KGS is knowledge-growing method
which is based on a new algorithm called Observation Multi-time A3S (OMA38) information-inferencing fusion
method. In this paper we deliver the development of KGS along with some examples of KGS application to a
real-life problem. Based on the state-of-the-art of Al and approaches to construct OMA3S method as KG method
as well as validations to assess the system performance, we state that brain-inspired KGS is a novel field in AL
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many scientists and engineers have been trying to
understand the mechanism occurred in it. Human
being is God’s the most perfect creation that is
already equipped with intelligence that is not
possessed by other living things. Human intelligence
is an abstract matter that has long attracted many
people from diverse fields to study it, in order to
apprehend how this matter works and try to emulate
it to computing-based systems to build intelligent
systems.

Building an intelligent entity that is capable
of mimicking human intelligence in some aspects has
been a challenging research all over the world.
Moreover, studies and research in this field has been
involving many science and engineering disciplines

Figure 1. Science and Engineering disciplines of
Artificial Intelligence (AI) [1]

The intelligence possessed by human beings
has been there since they were born. With it, they can

such as Philosophy, Psychology, Cognitive Science,
Computer Science, Mathematics and Engineering as
depicted in Figure 1. Of course, the approaches or
techniques delivered by the diverse researchers to
emulate human intelligence were difference because
they modeled it based on their understanding of it
combined with the science-and-engineering bases
they had.

learn and have knowledge regarding the various
phenomena occur in their environment and uses it to
solve problems. In situations such these, human being
always tries to find the most likely solutions that he
has ever experienced in his life. These experiences
are stored in brain in form of knowledge that is
grown along with the accretion of information he
sees, hears, etc from his environment as the time goes
by.
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Suppose, he is uncertain with the best
available solutions, he will gather or collect more
information in order to obtain comprehensive
information regarding the problems. This mechanism
is performed repeatedly by time to time until he
ascertains with the best results to be taken as the
basis for making a decision or an action. This is what
is called as knowledge acquisition.

The illustration previously described shows

that human being gets more intelligence when his

knowledge grows from nothing to some extent that
makes him able to apprehending the phenomena in
his environment. Knowledge can be grown if there is
information delivered to and processed by the brain.
The comprehensive information can be obtained by
combining or fusing information from all sensory
organs by a technique called information-inferencing
fusion. The comprehensive information will become
his new knowledge regarding the phenomena he
observes. The whole mechanism in obtaining the new
knowledge is called as Knowledge-Growing (KG).

Our endeavor in this field has come up with
an emulation of the KG in human brain called
Knowledge-Growing System  (KGS) with
Observation Multi-time A3S (OMA3S) information-
inferencing fusion method as the KG mechanism [2].
Regarding to this matter, the structure of the rest of
the paper is as follows. Section II covers the
literatures review regarding to the state-of-the-art of
Al research especially that is related to the emulation
of how brain obtains new knowledge. In Section III,
we will deliver the development of KGS and
followed by Section IV where the examples of KGS
application will be presented. The paper converges in
Section V with some concluding remarks.

2 LITERATURES REVIEW

In this section we will deliver what KG is,
the state-of-the-art of Al, and the intelligent behavior
of human brain in fusing information to obtain new
knowledge.

2.1 What is Knowledge-Growing?

It is not easy to find any literature that
defines or described what the term “Knowledge-
Growing” is. The only research that used this term
was done by [3] for industrial application. In this
paper, [3] examined how the knowledge growing old
in human brain and used the analogy of it for
building a reconfiguration system for car application.
They concentrated on the optimization of knowledge
retrieval rather than emulating the way of human
brain grows the knowledge over time and used
actuality measurement to measure the knowledge that
is very often used to solve an actual problem.

Up to the writing of this paper, there is no
research that examines and develops an intelligent
method for an intelligent system that emulates the
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mechanism how the human brain grows the
knowledge from time to time. Our approach in
developing KGS started from our observation of the
intelligence characteristic displayed by human brain
in performing such matter by fusing information
perceived by human sensory organs and delivered it
to the brain. This approach is discussed in detail in
[4). The original concept of information fusion, even
though also adopted the mechanism occurs in living
things’ brain, just defines how to fuse the information
for making estimation regarding 2 phenomenon, see
[5] for the detail.

2.2 The Branches of Al

Back to the history, the work on Al was
iniated by Alan M. Turing with his machine called as
Turing machine. He also devised a test called Turing
test to answer a question he raised if a machine can
be intelligent [6][7]. Turing’s works were then
continued by other researchers such as Marvin
Minsky, John McCarthy, etc to realize the dreams
that machines can be as intelligent as human. In the
summer in 1956, John McCarthy coined term Al [8]
and since then this field has been grown with various
methods and approaches with one aim to build
intelligent machines.

In a particular view, Al technology is
divided into two categories namely, the studies on the
direction and the aim of the Al technology
development. There are two matters that are raised as
big issues namely, to build machines that can act or
think rationally, or machines that can act or think
humanly or like a human, or called as intelligent
agent [9]. In 2006, Ahmad (2006) in [10] proposed
the topology of Al that divides it into three big
groups, namely smart systems, knowledge-based
systems, and computational-based systems. The
topology of Al is depicted in Figure 2.

Figure 2. The Topology of Al

The model of human mind is approached
from a field called Soft Computing (SC) [11]. SC is
defined as a collection of techniques spanning many
fields that fall under various categories in
Computational Intelligence (CI). The main branches
of SC are fuzzy systems, evolutionary computation,
artificial. neural computing, machine learning and
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probabilistic reasoning, belief networks, chaos
theory, parts of learning theory and wisdom based
expert system. The CI itself is defined as a study
which is aimed to build intelligent systems or entities
based on computational techniques [12]. CI in this
case consists of five paradigms namely, artificial
neural networks, evolutionary computation, swarm
intelligence, artificial immune system, and fuzzy
systems.
Al is a multidiscipline field where
researchers from various backgrounds who work
individually or in a team goes to one mission. This
situation gave birth various methods and techniques
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‘ formula. Their first work was Dendral that is

considered as the first expert system ever built.
This system is acquired the knowledge of
human experts and uses it to work on the given
problems. ;

Another approach that comes purely from
mathematics field is probabilistic reasoning
which 1is defined as the utilization of
mathematical probability and its related
methods for modeling and emulating human
intelligence in the existence of uncertainties.

~ On the other side, machine learning is aimed to

design and develop algorithms that allow
























