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ABSTRACT

Cognitive approaches are nowadays the most popular and widely
used means of computing information due to its human-like sens-
ing, comprehending, and action. The cognitive system can handle
diverse data, uses modern technologies like natural language pro-
cessing, machine learning, semantics, and decision support. It can
have human interaction behavior with contextual data handling.
The decisions are also not made on fixed rules, but human-like
weight based judgments. Expert systems (ES’s) are intelligent soft-
ware tools that use acquired knowledge from experts in a specific
domain to offer assistance to its users over a dialog or a query
talks conducted between the user and the ES application software.
This research work is for implementing a cognitive approach for
determining diagnosis decisions providing expert system services.
Cognitive strategies frequently denoted as "Human-like intelligent
Computing Method” using restricted processing, storing and dis-
playing skills. This paper presents a new diagnosis problem re-
solving model grounded in the investigation of the relationships
among symptoms and illnesses in the form of certainty and sever-
ity elements. The article also acquaints with a modified knowl-
edge representation appropriate for a cognitive system with lim-
ited structured data handling capabilities using XML language.
The proposed model thrived and tested in the domain of medi-
cals like fever (Flu, Pneumonia, and Cold Fever) using real knowl-
edge base acquired by the mayo clinic. The earned consequences
establish the strength and competence of the planned model.
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1. INTRODUCTION

An expert system (ES) represents knowledge-based intelligent soft-
ware system that offers assistance to its users over a dialog system
or a question answering based dialog, focused on the user and the
ES application. Cognitive systems mostly handle unstructured data
as a knowledge base. The cognitive approach mainly uses various
technologies like natural language processing, machine learning,
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decision support, computer vision, and speech processing. So, it is
giving the systems, with human-like information handling power.
The aim of the research work is dual; the first is to inspect the
problems that cover the procedure of developing expert system ap-
plications. The second one is to present an innovative diagnosis
problem resolving technique centered on certainty and severity fac-
tors in the medical domain. Some of the prior implementation, di-
rected to building expert systems on traditional rule-based models.
The principal drawbacks of these rule-based expert systems are the
inability to represent accurately physical world incidences as the
knowledge organized in the abstract. Secondly, the ineffectiveness
of the rule structure to attain learning from errors. Lastly, the dif-
ficulties faced by knowledge engineers to achieve experience from
the domain experts regularly. Most of the previous expert systems
based on rules remained mostly laboratory research trials that only
temporarily achieve success in real-world scenarios. These systems
have the problem of designing numerous rules for a particular sit-
uation. On the other hand, building expert systems based on ma-
chine learning approach also did not show good results. The signif-
icant problems with such pragmatic models are as follows. Firstly
it provides the challenge of generating and developing a significant
amount of feature vector data for training the model. The training
done in abstract, so it is not possible to add new parameters online.
The training takes a lot of iterations to reach an optimum result.
The trained models can take only specific parameters on which the
prototype is taught. The work argues that having such system is not
suitable for constructing individual expert system software and is
far from the reality of having human-like expertize. So, to improve
the system, the work proposes to build expert system based on a
cognitive approach which has extra advantages of human-like data
handling, expert weight on giving decisions multi-criteria decision
making and compared to rule-based and machine learning models.

1.1 Related Works

In a general definition a Knowledge-Based System (KBS), denoted
as an Expert System (ES) is defined as: “intelligent computer soft-
ware which utilizes knowledge and inference processes to solve
problems that are sufficiently hard to need noteworthy human ex-
pertise for their result” [[13]. The knowledge base and inference
engine are two key modules of a Knowledge-based experts system
[13L 13]. The progress of KBS and ES was started in early 1970s,
especially in the field of medical diagnosis. INTERNIST-I is the
expert system designed in the early 1970’s to diagnose various dis-



eases in inner medicine by exhibiting the conduct of doctors. In
1982, the INTERNIST-I project signified fifteen years of effort, and
by particular information enclosed 70-80% of all the likely diag-
noses in case of internal medicine. After few years around 1976
Shortliffe developed MYCIN [25]. MYCIN uses the knowledge
base built by a set of rules related to bacterial infection. Origi-
nally it has around 500 rules and integrated the backward chain-
ing inference method. In 1980s, MYCIN generalized to EMYCIN
[28] as a casing to implement it for constructing further expert
systems and thus based on this platform, the researchers created
PUFF [1] in the year 1982 as a medical expert system. PUFF in-
terprets measurements from respiratory tests to determine the pres-
ence and severity of lung disease in the patient. In [26], about year
1986 Shortliffe elucidates the past of expert systems and prefer-
ably signifying medical expert systems. In year 1993, Bonfa et
al., designed HERMES [J5] as a different medical expert system
in the area of hepatic diseases. In the year 1994, Hudson and Co-
han built medical expert systems that include the Fuzzy Logic to
tackle the ambiguity which pertains due to indefinite or erroneous
info [14]]. In 2001, Schmidt et al., illuminate regarding Case-based
Reasoning (CBR) and its potential use as a reasoning performance
in medical expert systems [24]. In 2006, Keles and Keles devel-
oped ESTDD [16], as an Expert System for Thyroid Diseases Di-
agnosis. In year 2007, Akbarzadeh-T et al., recommended a uni-
versal technique for the taxonomy and diagnosis in medical sys-
tem and applied it to aphasia diagnosis as an expert system [2].
Also in the year 2009, Kumar et al., exemplified a hybrid method-
ology using CBR and Rule-based Reasoning for domain free clin-
ical decision support concerning Intensive Care Units (ICU) [18].
In 2011, with the progress of World Wide Web many question an-
swering system developed based on this technology. Basciftci et
al., develop web-based medical decision support system applica-
tion for diagnosis of coronary heart disease using the new method
of Boolean functions minimization [4]. In 2011, Lee et al., devel-
oped a fuzzy ontology-based diagnostic system for curing diabetes
[19]. In 2014, Zhang et al., created a pure ontology-based diagno-
sis system for curing mild cognitive impairment [29]]. Also, in [15],
Jafarpour et al., developed a semantic web-based clinical practice
guideline engine using OWL technologies. In year 2015, Samwald
et al., created a method for representing knowledge for pharma-
cogenomics, with genome base reasoning for clinical decision sup-
port system using OWL 2 DL ontologies [23]. In the same year,
Chi et al., developed a chronic disease dietary consulting system
based on ontologies (OWL) and semantic rules [10]]. In [30], the
year 2016, Zhang et al., developed and designed a sharable Clini-
cal Decision Support System using third generation web technolo-
gies based on semantic web service framework. Apart from Rule-
based, Case-based and knowledge representation (Ontologies and
Semantic web), another group developed diagnostic inference sys-
tem using machine learning and computational intelligence models
[9]. In 2011, Gagliardi developed Instance-based classifiers and re-
alized it on medical databases to extract knowledge and diagnose
medical problems [12]. In 2011, Keles et al. developed an expert
system using the neuro-fuzzy model to diagnose breast cancer [17].
In 2013, Chen et al., developed rule-based decision-making to have
a diagnosis system for evaluating arteriovenous shunt stenosis for
hemodialysis cure of patients using the technology fuzzy Petri nets
[8l]. In 2013, Stoean, R. and Stoean, C., developed a model for med-
ical decision making by utilizing supervised machine learning tech-
nique known as support vector machines, and also extract feature
selection using rules of evolutionary algorithms [27]]. In 2011, Pa-
pageorgiou developed a novel procedure for decisions in medical
informatics with the help of fuzzy cognitive maps in combination
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with fuzzy rule-extraction techniques [22]. In 2014, Douali et al.,
created a diagnosis support system founded on clinical guidelines
and compared outcome using case-based fuzzy cognitive maps with
Bayesian networks [11]. In 2014, Zhu et al., created an intelligent
system for lung cancer diagnosis using an innovative genetic algo-
rithm based feature choice technique [20]. In 2015, Mohapatra et
al., created a better cuckoo search based extreme learning machine
model for classifying medical data to diagnose medical problems
[21]. Bonze et al., in 2016, developed a sophisticated SNP diseases
selecting and organizing by hybrid association rule mining and arti-
ficial neural network which is based on evolutionary algorithms [6].
All the past methods and systems for creating medical expert sys-
tem has the problem of creating abstract knowledge model. These
models also lack the human-like multi-criteria decision making.
So, for developing a better medical diagnostic expert system and
remove the problem of static and abstract knowledge development
with human-like cognitive inference, this work proposes a novel ar-
chitecture model for a diagnostic expert system in continuing work
of Chandiok et al., [7].

1.2 Aim of the Paper

The primary purpose of the paper is to show by following points:

(1) To review the past medical diagnostic expert system, and dis-
cover limits of the previous methods.

(2) To propose a novel architecture for cognitive inference based
medical expert system to have a rule and model-free knowl-
edge representation and reasoning.

(3) To implement and evaluate the proposed system for perfor-
mance.

The paper consists of the following sections. Section 2 explains
general expert system. Also, Section 2 proposes the cognitive in-
ference based system for medical diagnosis. Section 3 layouts the
method for developing such systems. Section 4 offers the results by
evaluating the system performance and also discusses the salient
features of such systems. Section 5 is showing the conclusion of
the work.

2. BACKGROUND

This paper proposes a standalone cognitive inference approach
based expert system application that totally implemented on the
interactive user-software platform shown in Figure [2] . The work
discusses the challenges faced and how to deal with them. At the
end of our work, we shall conduct a comparison between our ap-
proach and other approaches that depend on relaying heavy load on
the backend knowledge and just implementing the interface on the
system. An expert system is a system that uses human knowledge
taken inside a computer to resolve problems that typically need hu-
man expertise as shown in Figure[T] The essential constituents that
describe expert systems are Knowledge-base, Inference engine, and
Working memory. A real physical time expert system application
involves two more modules denoted as a database, and Interface.
Knowledge-base is the portion of an expert system in which the
knowledge attained from its numerous sources saved in the arrange-
ment of rules, frames, logic statements, machine learning models,
case-based, soft computing models, semantic models, or any other
representation. In a classical expert system application, the Knowl-
edge base may entail colossal storage space, specially in a case
based reasoning expert systems that depend on facts in their ratio-
nales.
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Fig. 2. Proposed Cognitive Inference Model for Medical Diagnosis.

Expert System - Building Blocks
Expertise
USER <———— ° Working Knowledge
E Memory Base
Facts/ Observations 5
2
Inputs 5 é é
- ¥ ¥ 5
Knowledge/ Rules F 2
=) Inference 2
- . —a ﬁ
DEVELOPER Engine g

Fig. 1. General Expert System Building Block.

The inference engine is the critical information processing compo-
nent of the expert system; it chooses the portions of knowledge to
be realized and analyzed in the course of its reasoning procedure to
derive up with new deductions concerning the existing scenario. It
also decides the fragments of info needed from the user to complete
its thinking process for making a decision.

The working memory is the part of the expert system that embraces
the present values given by the user through the interrogative ses-
sion, the determined values in the course of the reasoning progres-
sion, and the transitional values calculated during the computation
and logic.

In real-world scenario for developing the expert system applica-
tions the need is to develop cognitive expert system shown in Fig-
ure[2} the quantity of raw data required to be delivered by the user
is enormous, and the user has to pass in these facts each instance
he/she performs a new session with the expert system. So it is prac-
tically essential to keep this data in a database as stationary info.
An example of such evidence is the information desirable about
gas properties for measuring air pollution, soil features for a pre-
cise farm, or the past details of a specific patient.

The interface is the audio/visually observable fragment of the ex-
pert system where the user can act together with the expert system
by giving contextual data and watching outcomes.

For each of the constituents mentioned above, we have precisely
two choices: either we implement it on interactive devices like
tablets, laptops, or mobile device, or create it on a server. Each of
the two options affects the complete enactment of the expert system
by accessibility, maintenance, compactness, and upgrades.

3. METHOD

3.1 Understand and classify the question using
Natural Language Processing tools (NLP) and
Semantic Web (SW) tools:

Constructing a standalone cognitive approach based expert system
application on computer devices will involve the following points:

(1) Expressing knowledge in a simple lightweight, and universal
format, appropriate for the limited storage and handling abili-
ties of computing devices.

(2) Constructing a user interface suitable for the human-computer
interaction and dealing narrow capabilities of low computing
devices in regarding its screen size, and the approach of the
data record.

(3) Structuring a custom-built inference engine having the behav-
ior of human-like functionality. It must also fit for the limited
handling abilities of the gadgets, using the particular knowl-
edge representation.

(4) Utilization of the expert system application on different hard-
ware platforms under uncertain conditions.

3.2 Representation of Knowledge

Currently, XML is chosen and adopted freshly as a representation
language for data representation of numerous types of applications
for its light-weight; ease of treating data, and for being maintained
by almost all other programming languages. It offers a set of rules
for generating a hierarchical structure of a useful knowledge doc-
ument. These structures get nested such that each element built of
other features. Factors may include attributes, which are assigned
values for quantitative reasoning.

3.3 Constructing Domain Knowledge

The domain knowledge contains of two portions: domain ontol-
ogy and domain models. Domain ontology deliberated as the best
essential component of domain knowledge: It describes the seman-
tics of the realm, i.e., the relations used to describe the domain:
This language comprises of various constructs like concepts involv-
ing concepts, relationships, and expressions. On the other hand,
Domain models are comprehensible assemblies of statements re-
garding the domain that signify specific perspectives on the do-
main knowledge that is apposite for solving the uncertain problem



and give a decision. A concept is a dominant construct in domain
modeling. It may have an inner structure formed by a set of prop-
erties: Every property assigned a single or several values from a
given value set. Also, expressions about the domain construct de-
liver an appropriate way of modeling the arrangement of domain
knowledge. In which pure manifestations such as: “Fever: Cough=
high” where “Fever” is a concept having the property denoted by
“Cough” and “high” is one of the possible values of this property.
Both concepts and expressions used for describing a particular set
of domain relations: For instance, IF Fever: Cough = “high” AND
Fever: Chills = “Yes” AND Fever: a Sore Throat = “Yes” Then Dis-
order: Name = “Pneumonia.”

The domain ontology describes the terms used in the domain and is
known as (domain terms), and the knowledge categories that these
words have (e.g., concept, attribute, value). The domain model de-
fines different cases of each disorder in the knowledge base.

3.4 Deployment of the Cognitive Approach based
Expert System Application

The deployment of the application based on C# and python. The
C# is a dominant language having the ability to develop software
for desktop, web, and mobiles. The development of the applica-
tion is through Visual Studio IDE (Integrated Development Envi-
ronment).

3.5 Cognitive Approach Based User Interface

The traditional technique of user interaction inside an expert system
depends on constructing a dialog between the user and the expert
system. The approach for dialog is a sequence of queries offered to
the user one at a time, and conferring to the response delivered by
the user to each question, the following query created. The struc-
ture of offered queries also known by consulting to the order of the
hardcoded set of the rules presents inside the knowledge-base and
on the arrangement of inferences in the structure of implementing
the task.

Most of the classical knowledge-based system adopts the method-
ology mentioned above, but it has the various difficulties:

(1) Concentrated to the mentioned approach, the user has to inter-
act with the system for very lengthy sessions, through which
he/she is forced to reply a sequence of numerous queries; some
of the queries may remove if the questions offered in an altered
arrangement.

(2) The user has to reply every query in a direction to acquire the
reasoning outcomes. However, occasionally the user might not
have the answers to each question presented and needs to re-
solve to render to the responses that he has previously specified
to the system.

(3) Attimes the queries do not exist logically. The problem occurs
because question produced rendering to the way of rules in the
knowledge-base, and the order of evidences and arrangements
that establish the rules.

(4) The user cannot select the questions for which he knows the
answers; he is indulged to trail a series of questions accessible
by the system.

(5) The user has no flexibility to go back and forth through these
queries, so he can alter the answers that he provides in preced-
ing queries.

(6) The classical method does not permit the user to outlook the
reasoning progress and the consequence of his /her responses
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throughout the interrogation session. Only the concluding out-
comes are accessible to the user at the finish of the query ses-
sion.

In this cognitive approach, a generic user interface created to solve
all the problems that occur in the previous classical interfaces for
expert systems which depend on its diagnostic model and logic.

3.6 Diagnosis Problem Solving Model

Most of the old-style diagnosis problem-solving prototypes imple-
ments single-problem supposition - (the system expects to give
a single disorder) - that disclose a one to one relationship based
causal model giving the conclusion for a different disease based on
symptoms.

In this work we shall introduce a cognitive approach based model
for solving diagnosis problem bearing in mind multiple-disorder
supposition - (where more than one disorder handling expected
from the system) - based on the analysis of the degree of certainty
and the degree of severity of the suspected disorders.

3.7 Cognitive Approach to Diagnosis Problem Solving
Method

The diagnosis problem-solving system model aims to decide the
disorders that ground the symptoms perceived by the user or the
person suffering from illness. But sometimes symptoms of various
disorders are alike. So, it creates the judgment of deciding the cor-
rect disorder very hard and needs more thorough knowledge to be
assimilated from the domain expert to approve the reality of a par-
ticular disease and reject other doubted disorders.

Proposed Cognitive Inference approach for solving problem of di-
agnosis Important terms related to the cognitive inference of multi-
ple input problems.

(1) The set of causes (disorders) the patient is suffering:
C=A{c1,ca,...,cn}

(2) The group of factors that creates particular Cause:

F(c)={f: fisa factor of c,c € C}

(3) The set of all factors that represent the patient illness:

F=JF(d)
i=1

(4) The set of symptom observed by the user:

S ={s: sisauser observation, s € F'}

(5) The set of suspected causes due to the symptoms found inside
the patient
Csuspected = {C icE C7 (S(C) ﬂF) 7& ¢}

(6) The set of expected factors due to alleged cause: Feypected =
{f : f S f (C) ,C S Csuspected}

(7) The certainty of a cause presence obtained by the occurrence
of its factors as suspected symptoms. Each factor f has a par-
ticipation proportion given by P(f), which is calculated by %
where p is the number of causes related to factor f. P (f) =
%;p = number of causes related to f

(8) Certainty of cause (c) is the max value of the participation pro-
portion of the observation regarding to a particular cause.
CR(c) = max, P (fy (c))

0<k<

(9) Severity of the cause is obtained by the occurrence of its symp-
toms. Each factor (f) for a cause (c) determines a particu-
lar severity confidence level C'(f) for a specific cause that
may be defined by the domain expert confidence C'f (f)

Vee G, fe f(d)(CI()= CL(f) org, k=|F(c)])



(10) Severity of the cause C' Objects cannot be created from edit-
ing field codes. is the sum of the confidence of its factors:

SV () =3 Cf(fi(e))

=1
3.8 Algorithm for Diagnostic Model

Algorithm for Diagnostic Model // Initialize the system consider-
ing all Causes as suspected and all factors as expected

Csuspected =C

F expected — F

// Initialize No symptoms found in the patient

S={}

// Initialize the confidence value of each factor according to partic-
ular cause

Vee C,f € f(d) (CF(f) = Cfs(f) org, k=|F (o))

1 Initializ? the participation proportion

P(f)= 5P = number of causes related to f

For each Expected Symptom as Observation

S =S+ NewSymptom

Csuspected = {C 1cE 07 (S(C) n F) # ¢}

Fexp ected — {f : f € f (C) ,C € Csuspected}
// calculate the Severity and Certainty factors

Ve € C.f € f(d)(Cf(f)=Cf(f) org, k=|F(c)]).
SV (e) = ;Cf(fi (c)

P(f) = %;p = number of causes related to f, CR(c) =

max P (f (c))

0<k<l
OUtPUI Csuspected

OUtPUt fexp ected

Return Csuspected

The algorithm returns the certainty and severity value for each
cause according to selected factors after observation of the patient.
At the end, the highest value of suspected cause taken as the out-
come of patient illness.

4. RESULT AND DISCUSSION

Consider Symptom=Fever. Table|[T]shows the Factors accompanied
by the mention fever. F' = {f1, fa,..., fn} Causes are suspected

Table 1. Factors Associated With Symptom Fever

Factors | Name Factors | Name
f1 Extreme Fatigue with | figo High Fever with Chills
body and Muscle aches
fa2 Headaches f11 Acting Confused
f3 No Appetite fi2 Coughing and sore
throat
fa High Fever fis Stuffy or runny nose and
sneezing
fs Chills and Sweats f1a Eyes that water
fe Stuffy nose and cough fis Some muscle aches and
headaches
fr Cough with mucus or | fig Low or No Fever
even blood
fs Trouble breathing fir Coughing
fo Chest pain fis Stuffy Nose

These are the factors associated with the fever symptom.
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when a set of factors observed inside a patient. The knowledge base
created for relation between factors as a combination denoted as

C= {Clcha'“>Cn}

Table 2] shows the cause list according to the fever: The knowledge

Table 2. Causes Related
to Symptoms Fever

Cause Cause Name
c1 Influenza(flu)
co Pneumonia
cs Common Cold

These are the causes related with
the fever symptom.

base relating factors to each cause given by:

F (Cl) = {f17 f2, f3, fa, f5, f6, fu7, f18}

F(CQ) = {f7af17f87f97 f107 f27f33f115f17}

F (03) = {f127 f137 f147 f157 f167 f177 f18}
The knowledge base shows that many factors are common among
these causes. So it is not easy for a doctor to diagnose patient. The
system based on cognitive approach tries to solve a complex multi-
criterion diagnostic decision-making problem using the method
mention above. Table|3|shows the matrix table gives the factor par-
ticipation in combination of cause From the participation table of

Table 3. Factors participation in number of causes

Factors | Causes Number of | Participation
Causes that cause | of Causes
the factor

f1 c1, c2 2 50%

fo c1, Co 2 50%

f3 c1, Co 2 50%

fa c1 1 100%

f5 C1 1 100%

fe c1 1 100%

fr co 1 100%

fs co 1 100%

fo co 1 100%

f10 o 1 100%

fua c2 1 100%

f12 c3 1 100%

f13 c3 1 100%

f14 c3 1 100%

fie c3 1 100%

fi7 ci,c2,¢3 | 3 33%

f18 c1,c3 2 50%

fis 1, C2 2 50%

These are the factors associated with the fever symptom.

each factor, the values can help to determine the Certainty of the
cause. The cause that occurs with highest certainty factor has the
maximum chance to get chosen as the disorder occurring in the pa-
tient.

The severity of the illness obtained from the following table 4 in
which cause related to the particular symptom is considered neces-
sary.

Consider some test Cases to evaluate the system performance,
the following table shows the result: Test Case 1: Considering the
patient observed to have f1, f4, fis shown in Table E} According
to the condition above considering the symptoms belonging to all



Table 4. Confidence Value of Severity According to Each

Factor
Factors | Causes | Initial Expert Con- | Final
Assign fidence Confi-
Confidence dence

f1 c1 0.12 0.7 0.7
fa2 c1 0.12 0.3 0.3
fa c1 0.12 0.3 0.3
fa c1 0.12 0.6 0.6
fs c1 0.12 0.5 0.5
fe c1 0.12 0.4 0.4
fi7 c1 0.12 0.2 0.2
fis c1 0.12 0.2 0.2
fr co 0.11 0.7 0.7
fs co 0.11 0.5 0.5
fo co 0.11 0.7 0.7
f1o co 0.11 0.5 0.5
fia co 0.11 0.6 0.6
f1 co 0.11 0.5 0.5
fa2 co 0.11 0.3 0.3
f3 co 0.11 0.3 0.3
fi7 co 0.11 N/A 0.11
fi2 c3 0.14 0.7 0.7
fi3 c3 0.14 0.6 0.6
f14 c3 0.14 0.6 0.6
f15 c3 0.14 0.5 0.5
fie cs 0.14 0.6 0.6
fi7 c3 0.14 0.3 0.3
fis c3 0.14 0.2 0.2

These are the factors associated with the fever symptom.

Table 5. Test Case 1 result:

c1 C2 c3
CER | SEV | CER | SEV | CER | SEV
50% 1.1 50% 0.6 50% 0.2

Dataset

f1, fa, f18

* First test case: f1, fa, f1s, CER-Certainty, SEV-Severity.

Table 6. Test Case 2 result:

C1 Cc2 Cc3
CER | SEV | CER SEV | CER | SEV
0% 0.2 100% 1.5 33% 0.2

Dataset

f7, I8, fi7
* Second test case: f7, fs, f17, CER-Certainty, SEV-Severity.

three causes give the 50% chances of having individual causes. This
is realistic also because the factor belongs to all the three categories.
Test Case 2: Considering the patient observed to have f;, fs, f17 is
shown in Table[f] The patient is suffering from pneumonia as he is
having the problem of a cough with mucus or even blood. There-
fore the certainty is coming to be 100%. Also, the factors f7, fs are
dominant in pneumonia and hence showing high severity.

The introduced cognitive approach for inference diagnosis problem
in a patient with expert system method ensures no use of old-style
rule-based inference mechanisms but computes the certainty and
severity of suspected causes using the participation ratio value and
expert confidence value respectively.

5. CONCLUSION

Providing expert system services using cognitive approach has sev-
eral advantages, especially for the medical domain. Developing
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applications for an expert system with user interaction platforms
is not as easy considering its limited capabilities. So to avoid
these limitations, other researchers have adopted the client-server
knowledge-based architecture for developing open expert system
applications, where only the interface realized on the user side,
and the core application executed on a remote server. While this
idea has many benefits including ease of maintenance, upgrades,
portable and easy deployment mechanism, building a standalone
expert system on cognitive inference surpasses these leads to ac-
cessibility. This additional advantage is essential for medical diag-
nostic expert systems. As a research problem, the work deliberated
the contests that might challenge with, on our way to construct-
ing standalone expert system applications. The work formulated
a modest knowledge representation for showing knowledge based
on XML language, a user interface and an inference mechanism
for that purpose. Also, the paper presented a diagnosis problem-
solving method that supports human-like cognitive inference mech-
anism to handle multiple-factor supposition by providing a scien-
tific assessment of the relationship between factors and causes in
the form of expected certainty and severity of the supposed dis-
orders based on pragmatic considerations. The proposed model is
established efficiently and verified using real knowledge base for
the Fever. The attained consequences disclose the efficacy of the
planned problem solving based on the cognitive model, as it does
not rely on the traditional rule-based and internet search methods
that usually used in expert system applications. It also needs mas-
sive amount of storing and handling power, but it practices pre-
calculated certainty and severity factors for each factor/cause com-
bination, and arrange the results according to the calculated values
for each disorder. In the Future work, the diagnosis will be based
on more factors depending on external and internal factors related
to patients.
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