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Abstract. Cattle is one of the main concerns of people and companies in various countries of the world. This paper
built the architecture of the cattle diseases by combining the characteristics of an expert system with a neural
network  Expert system focuses on diagnosing the possible diseases that affect the life of cattle through
constructing knowledge bases. While the Radial base functions, a neural network is proposed for the cattle diseases
treatments. A tightly coupled model is used to implement a hybrid intelligence technique for diagnosing and
Treatment cattle diseases. The result generated by the system was enough to demonstrate its performance.
Keywords. Expert system, Cattle diseases; Radial base function, Neural network

1. Introduction

The EXPERT system applies artificial intelligence(Al) technical based on one or more knowledge. Experts provide
it to analyze and solve problems in specific areas knowledge, experience and methods, summarizing and forming
rules, using software Implemented and then stored. The system interacts with the user according to the user
response procedure. The data, information, or facts provided by the inquiry, using the system storage
Home knowledge and experience, making inferential judgments, simulating human experts to solve problems[1].
Form the process of decision making, finally draw conclusions, give recommendations, and give The credibility of
this conclusion is for the user's decision reference [1-2]. It can solve Experts who need experts to solve complex
problems, Solutions, or decisions that greatly improve the management and decision of all kinds of things Policy
level, moving towards the high-level system goals that humans expect [2].

Expert system in the field of aquatic products started in the early 1990s in aquaculture research and development
of some experts in the field of disease, disease diagnosis, fishery resource assessment, etc. system [3], such as the
networked freshwater shrimp culture expert system [4], fish disease diagnosis and prevention expert system [5-6],
fishery resource assessment Home system, in terms of system function, interactivity, operability, etc. Some
progress has been made. Aquaculture operators Computer processing systems use this system for production
planning, aquaculture management, and economic analysis [7].

Diagnostics Knowledge has the characteristics of uncertainty, complexity, and ambiguity. It needs data to simulate
the non-linear mapping between symptoms and the syndromes model fully. The Artificial Neural Network (ANN)
is a network of interconnected processing units (neurons) that abstracts, simplifies, and simulates the human brain
[8]. ANN has a non-linear mapping function, which, using automated input learning, can approximate any
complicated non-linear mapping with arbitrary precision and output samples, so it is suitable for modelling the
reasoning process of TCM diagnosis.Hao Yanchao [9] used the neural network method to construct a knowledge

38


mailto:Baydaa_sulaiman@uomosul.edu.iq
mailto:Dr.safwan1971@uomosul.edu.iq
mailto:Dr.safwan1971@uomosul.edu.iq

=2\ TECHNIUM TechniumVol. 4, Issue 1 pp.38-47 (2022)
\_Ul ISSN: 2668-778X

WWW.techni umsci ence.com

base for the eight-dimensional syndrome differentiation of TCM tongue diagnosis. The study is based on the
correspondence between the "lingual image™ and the "eight classes™ of Chinese medicine (including table, inner,
cold, heat, virtual, real, etc.), and establishes "probabilistic neural network™" and "generalized regression neural
network™ and Three types of neural networks, such as "learning vector quantization neural network", are tried and
used for TCM diagnostic reasoning. In addition, Wang Yan et al. [10] also used the ANN algorithm to construct a
TCM Tongue diagnosis knowledge base. The relationship between the predicted tongue image and the eight-class
syndrome is consistent with the clinical diagnosis results (errors in individual attributes). These work descriptions
are feasible using neural network technology to build a TCM diagnostic knowledge base.

When employed independently, expert systems and neural networks are beneficial in specialized fields; however,
they are occasionally given restricted solutions to deal with specific challenges. By combining expert systems with
neural networks, researchers have attempted to attain or totally merge the best qualities of each [11]. This paper
designed a hybrid expert system for cattle disease that used the expert system to diagnose from the rules with an
inference engine while the neural network finds the appropriate treatment of the database.

2. Related work

Expert system is an important research topic for researchers in computer science. Next, are reviewed some
researches in this field:

- In 2014, Abbas Sheikhtaheri[12] is designed a knowledge base system with connectionists for the medical field,;
they applied backpropagation connectionists to reduce search time to find the intelligent advice process.

In 2015, Zeinab Abrishami and Hamid Tabatabaee [13] used two Artificial intelligence methods with a knowledge
base system; they designed a fuzzy expert system with a multi-layer connectionist to diagnose hypertension. The
whole system uses a set of rules, tests, physical signs, and laboratory analysis to provide different suggestions for
analyzing diseases.

- In 2017, Ahmad Zamsuriand, with some researchers [14], designed a cattle Disease knowledge base system to
diagnosis with forwarding Chaining technique to ease disease diagnosis and displaying the information about the
Cattles itself and design a prototype system used forward chaining technique, which is used as a knowledge base
in asking questions to farmers.

- In 2018, Murali Ravuri[15], with other researchers as the starting point for combining expert knowledge with
knowledge acquired from a different data store, such as electronic health records methods, to combine approaches
to improve accuracy and flexibility. In the same year, Batista L. Oliveira [16] combined three techniques with a
knowledge base system, fuzzy, connectionist with SQL instruction to detect attacks and increase the concern with
the security of this environment. The methods called to conclude the results of the experiments prove to construct
a prototype system to encourage the development of intelligent apps in order to avoid cyber-attacks.

3. Cattle diseases

To design an expert system, there are some cattle diseases, and detailed information about them are listed for
following

Rinder Pest

Goat Plague or Peste

Pox

Boine Viral Diarrhea BVD
Foot And Mouth Disease F.M.D
Rift Valley Fever

Tuberculosis

Hormones

O N~ LDNPE
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9. Ringworm

10. Foot and mouth disease

11. Hemorrhagic hemorrhagic poisoning
12. Listeriosis[17]

4. DESIGN PROPOSED SYSTEM
This paper introduces an intelligent system that hybrids two components of intelligence techniques: an expert
system and an artificial neural network (ANN). The intelligent system's first level is the expert system.

1.2. Expert system

The expert system is used to diagnose the diseases according to the knowledge base, while the RBF neural network
is applied to find the treatment states for the diseases. The proposed system is illustrated in (Fig.1).

The system uses a case base to store information from observations of human experts' choices and hypotheses; the
case base is also updated as the system is used to view instances of expert performance. The inference engine is
the heart of a hybrid system that uses blind search techniques to apply rules for diseases diagnosis and treatment.
The forward chaining (data-driven reasoning) is used for problem-solving when data (symptoms of the diseases)
are a starting point.

The user interface is the language interface, with which the user can access to a hybrid system by getting answers

to problems.
( User >

User Interface

&

Inference Engine

™

Knowledge base RBF neural network

I Case hase Iﬁl Decision making of ES

Fig. 1. Hybrid intelligent system structure

The knowledge base is most important of an expert system. It is composed of domains and heuristic-based upon
experience and consist of fact and rules for cattle disease, as shown in Table 1.
Table 1: Knowledge base (Rules) for cattle diseases.

No | Condition Action

If Sudden rise of temperature up to 40 ° C and Curvature of the
back and Hearing the teeth squeak and Existence of
secretions of the nose and runny tears and appearance of

1 small ulcers in the membranes of the mouth and reproductive

system and diarrhea after the appearance of sores and drop

the temperature and diarrhea develops and is mucus mixed
with blood

Then Rinder Pest

40



(DTECHNIUM

TechniumVol. 4, Issue 1 pp.38-47 (2022)

|SSN: 2668-778X
WWW.techni umsci ence.com

If A sudden rise in temperature up to 41-42 ° C and Idle and do
not eat and Inflammation of mucous membranes by mouth
and nose and Eyelid adhesion and severe diarrhea may be
accompanied by blood

Then Goat Plague or Peste

If General bleeding and high temperature and appearance of
a skin rash in the form of granules and contains a liquid in
many parts of the body, These granules dry up and
become stiff and crusty, and Sores are present in all parts of
the diet and death occurs at any stage of the disease

Then Pox

If Wasting and high Fever and presence of ascites between the
jaws of the animal and disappear with diarrhea and Low
milk production and Thirst and The wool falls into the
sheep and diarrhea is a clear sign of the disease and increase
the thickness of the intestinal wall to four times and

Inflammation of lymph nodes

Then Boine Viral Diarrhea BVD

If High temperature up to 40 ° C and Stop the process of
procrastination and refrain from eating and The presence of
ulcers in the mouth, legs, legions, and tongue The incidence
of lameness due to the presence of ulcers and Abortion
occurs The animal moves its tongue in and out of the mouth
abnormally

Then Foot and Mouth Disease
FMD

If Rapid death of small animals within 36 hours and High
temperature and difficulty breathing, and The presence of
necrosis in the liver

Then Rift Valley Fever

If High temperature and Anorexia and Dry diarrhea and exit of
blood with pulmonary secretions and Breathing speed and
Severe diarrhea with swelling in the stomach and

Inflammation of the lactic glands and Change the color
of milk

Then Tuberculosis

If Anemia and General weakness and Dung is dark brown and
Idle and lack of productivity

Then Hormones

If Fever and high temperature up to 41 and Cough and
discharge from the nasal nose and Front legs are close
together and The fluidity of games and diarrhea and Abortion
and sometimes for pregnant women and Acrthritis  and
lameness and The appearance of swelling in the skin and
presence of fibrointestinal filaments linking the bile
membrane and thoracic cage

Then Ringworm

10

If The infected animal is then warmed for between 24 and 36
hours and The infected animal's mouth swells and the saliva
is soaked from the infected animal's mouth, and Bubbles are
spread in the mouth, pharynx, and gums, and It usually
explodes and leaves painful, inflamed ulcers and he same
bubbles appear on the feet and Jitter and Decrease in milk
production

Then Foot and mouth disease
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If High temperature and difficulty breathing as a result of the
tumor Ondimip neck and zodiac and strong and the lungs are
bloated and full and nominated from the nose with the
descent of blood-red color and tears and tears of the eye and | Then Agic poisoning
dead tissue on the lining of the membranes and

presence of vesicles spread under the skin neck and chest
Falling and then dying

11

2.2. RBF Neural Network
The RBF neural network [18,19] is the second stage used in the intelligent system to treat diseases, as shown in
(Fig.2).
RBF
Neurons

Tnput vecters(0.1) Weighted
Sums
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.

H

& is the prototype to
catfle diseases

Fig. 2. RBF Neural network structure

use of neural networks to support the expert system for disease treatment has been proposed in this system. The
neural network of RBF offers the proposed system. The network has the following features:

1. It completed the building and training processes in a single step.

2. It can quickly locate the classification's final results.

3. RBF is simple to construct, with only three layers (input layer for data, one hidden layer, and output layer for
actual output).

4. RBF is hybrid learning; it can combine two types of learning algorithms, "supervised and unsupervised learning,"
with the first stage of the input layer to the hidden layer being unsupervised and the second stage being supervised.

Two types of activation functions are used in the RBF Neural network: the "Gaussian function™ between input-
hidden layers. The other is the "sign function™ between hidden-output layers, while the initial weights are chosen
randomly.

The second stage of the proposed system implemented a radial basis neural network used to treat cattle disease.
The following steps explain how the RBF neural network works:

Srepl: input the cattle disease can be diagnosis mentioned by the first stage (Expert System), and randomly generate
the initial weights.
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Step 2: transform the text data into binary. As a result, the RBF neural network can cope with data encoded as
shown in Table2.

Table 2. Data set of RBF

Data input Target

NO | Diseases code Treatment code

1 Rinder Pest 00001 Vaccine with protective booster 11110
dose

2 Goat Plague or Peste 00010 | PPR vaccine 11101

3 Pox 00011 | Live smallpox vaccine 11100

4 Boine Viral Diarrhea BVD 00100 | Pre - mating diarrhea 11011

5 Foot and Mouth Disease F.M.D 00101 | Multiple fertilization altogether | 11010

6 Rift Valley Fever 00110 | MVP-22 vaccine 11001

7 | Tuberculosis goryy | (oot the TB and exclude the |,
injured

8 Hormones 01000 10111

9 Ringworm 01001 | Tramsin in vein 10110

10 | Foot and mouth disease 01010 The . appropriate . multivitamin 10101
vaccine

11 | agic poisoning 01011 10100

Step 3: Broadcast the data through nodes in the input layer of RBF
Step 4: Move the data to nodes in the hidden layer using the Gaussian activation function from the first layer.

glx) = o~ llx-wll /2x0? (1)
Where:
x . IS the input data.

w: is the weight of the first stage.
0. is the data speared control parameter.
Step 5: the result of the hidden layer is moved to the nodes in the output layer, and calculate the net value using

eq.(2).
net = Y x;y; (2)

Step 6: Compute the actual output by applying eq. (3).
Y = sign [XT x;w; — 6] (3)

Step 7: change the weights of the RBF neural network if the actual output is different from to target value using
eq.(3) and eq.(4). Otherwise, there is no change to the weights (i.e., optimal weights).

e(p) = Yq— Y, (4)
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where p=123....
wi(p +1) = w;(p) + ax; * e(p) (5)

Step 8: Take output as a text representing the treatment of a specific disease.

1.3. Neural network with the expert system
The hybrid system combines the advantages of the traditional expert system with the neural networks and
overcomes their disadvantages. Thus, there is a natural tendency to create a hybrid system depending on integrating
the advantages of both techniques in [7]. A hybrid intelligent system is a way for combining many artificial
techniques to build a more powerful system with better performance.
A mixed system that combines the expert system and the network is called a neurosis based on the rules of a
neurologist system (or symbolic neural system). Neural networks are a "suitable" component for developing a new
generation of expert systems since they satisfy high requirements like as learning, generalization, durability, and
parallel processing of input.
A neural expert system is a hybrid system that combines an expert system and a neural network ( Neuro-Symbolic
System). Neural networks are "suitable” components for developing a new breed of expert systems because they
meet high system characteristics such as resilience, learning, generalization, robustness, and parallel information
processing [11].
An inference engine, which infers over the neural knowledge base to manage the input flow, is the most important
aspect of a neural expert system [11]. There are two types of integration strategies: physical integration and
functional integration. The integration of expert systems and neural networks, as well as the capabilities of the
neural expert system, are depicted in Table 1.
Integrating the rule-based system and neural network can produce d some specific advantages and disadvantages.
The two techniques can be integrated to exploit the advantages and reduce the disadvantages of each technique
used alone, as shown in Table 3.

Table 3: Neural expert system references

Expert | Neural Neural
Attributed System | Network | Expert
system
Knowledge Y o ve
representation
Tolerance for Y
uncertainty @ *
Tolerance for
[ —
Imprecision * *
Ability to adapt
Y "o * *
The ability to learn
y = * ) ¢
Abili lai
bility to explain e o *
= *
Maintainability *

the terms used for grading are Weak &
Excellent *
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The models for physical integration can generally be classified into five defined: as illustrated for the following
[18, 19].

i. Loosely coupled systems;

ii. Tightly coupled systems;

iii. Fully integrated systems;

iv. Localist rule-based reasoning implementations;

v. Distributed rule-based reasoning implementations;

The closely coupled is employed when the database is accessed and shared directly by both expert systems and
neural networks. It is divided into conceptual and microfeature (In other words, where representational knowledge
is disseminated). At the concept level, the representation is a local list with one node for each idea, and at the
microfeature level, it is a distributed list with a collection of nodes representing each concept. Rules are applied at
the idea level, evidence is analyzed using weighted sums, with links between nodes representing conditions and
nodes indicating conclusions. [18-21].

5. Result and Discussion

The system is operated through the main page shown in Fig. 3. As shown in the symptoms on the animal, the
disease Diagnosis page has been successfully tested, making the complete system test that has identified the type
of disease that will help the doctor in the diagnostic process. The

System test helped ensure the requirements and design conformance. Follow the system test procedure

4 ES [ESNEER )

HYBIRD INTELLEGEMCE SYSTEM FOR CATTLE DISEASES

Symptoms
[C] Sudden rise
[] High temperature
] bleeding
[] wasting and high fever
[T presence of ulcers in mouth
[7] animal moves its tongue
[] Severe diarrhea Cattle Disease
[] infected mouth swells
[] Bubbles are spread in mouth
[] pharynx and gums.
[ ondimip neck

[ the ungs are bloated

Fig. 3. Home page of expert system
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Treatment Diagnosis page as shown in figure 4, the Disease present in cattle as complained by the complaint. The

appropriate drug is diagnosed.
4| es2 Ll_I_J‘:' et

HYBIRD INTELLIGENCE SYSTEM FOR CATTLE DISEASES

Cattle Disease
Rinder Pest

Drug
Goat Plague

Pox
BVD

F.M.D
Rift Valley Fever treatment
Tuberculosis

Hormones
Ringworm
agic poisoning

Foot and mouth disease

Fig. 4. Treatment Diagnosis Page

6. CONCLUSION

This paper is focused on decision-making for diagnosing cattle diseases. The system is an integrated expert system
with Neural Network technical; this work produces hybrid intelligence techniques. The expert system makes
intelligent decisions to diagnose cattle diseases based on their symptoms. And the neural network is classifying
the treatment states. The proposed system introduces diagnosis to help doctors improve their reliability, speed, and
accuracy in diagnosing diseases. The combines the advantages of two techniques by constructing a novel strategy
for inference engine, which decreases complexity and time, the suggested system is more efficient and reliable than
Artificial Intelligent ways.
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