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A Study on the Expert System of Internal Medicine Diagnosis
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ABSTRACT:

In recent years, medical technologies are gradually developed and various kinds of expert diag-

nostic systems are gradually proposed. The expert system of internal medicine diagnosis is one of the important
systems. In this paper, the design principle and functional modules of the expert system of internal medicine
diagnosis are introduced. The calculation steps and the implementation procedures of computational calculation
are also provided. With the expert system of BP neural network as the major research objects, this paper briefly
explains the concept of BP neural network, provides the actual example with iron-deficiency anemia as the diag-
nostic object, and verifies the authenticity of this expert system diagnosis.
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1 INTRODUCTION

With the increasing progress of science and technolo-
gy, those advanced technologies such as computers
are becoming more and more widely-used in real life.
In the medical field, diagnostic methods are not mere-
ly looking, listening, questioning and feeling the pulse.
Nuclear magnetic monitoring and the CT technology
have become commonly-used means in the medical
field.

In 2014, Shenglan Chen et al discussed diagnostic
problems of pulmonary embolism and pointed out
clinical features of pulmonary embolism. Problems
such as expiratory dyspnea, palpitation and fast heart-
beat are primary diagnosis characteristics. The author
chose Shaoxing Center Hospital and Taizhou Hospital
as experimental sites so as to avoid the contingency of
data as far as possible. Patients are taken as research
objects, of which clinical characteristics, therapeutic
methods and diagnosis essentials are research direc-
tions. Experimental results show that the death rate of
patients treated by thrombolytic therapy is 6.25%, the
death rate of patients treated by anticoagulant therapy
is 12.5%, the death rate of patients treated by throm-
bolytic and anticoagulant therapy is 2.5%, indicating
that means combined with diagnostic and treatment
should be an important diagnostic means of this dis-
ease.

In 2014, Yu Zhang et al analyzed the diagnosis of
Alzheimer’s disease and discussed the diagnostic
method of neurology. Second Affiliated Hospital of
Mudanjiang Medical College is taken as the site for
sample data extraction. Diagnosis and treatment data
of 40 patients is collected from Sept 2011 to Sept
2013. The average length of stay is 21. There are 26
cases with healing effect, 13 cases with non-healing
effect and one death case. The death cause is systemic
failure. This disease is frequently seen in elderly peo-
ple, including obvious hypophrenia, significant
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memory deterioration and clear aggressive behaviors.
Treatment means mainly include drug treatment, daily
care and non-drug treatment. The purpose of drug
treatment is to improve memory and psychological
status. Daily care mainly includes psychological
guidance such as conversation and positive mental
stimulation on nerve cells. The cause of the disease is
relatively complex and there are no good means for
radical cure at present. Comprehensive treatments are
usually taken so as to improve the cognitive ability of
patients, reduce bother of patients brought by the dis-
ease and improve the quality of life.

Guoyan Luo et al studied the internal medicine di-
agnosis problems of ulcerative colitis and analyzed the
therapeutic schemes. The author chose a municipal
hospital of Yunnan Province as the research site and
conducted case analysis on 72 patients with ulcerative
colitis. Among them, 55 patients are cured and 13
patients are improved in their physical conditions after
being treated with internal western medicines. No
patient has an untoward effect in the process of treat-
ment. Thus, it suggests that internal medicine diagno-
sis and treatment are suitable for ulcerative colitis and
the rate of untoward effect of patients is relatively low
on the premise of applying this method.

This paper verifies the authenticity of the system
from such aspects as algorithm design and algorithm
implementation of internal medicine diagnosis system.

2 INTERNAL MEDICINE DIAGNOSIS

It is the key of internal medicine diagnosis that deter-
mines the disease type of a patient by observing the
characteristics of the patient. As for digestive system
diseases, symptoms such as stomachache, vomit and
nausea are characteristics for diagnosis. As for diseas-
es of respiratory system, pharyngitis, cough and fever
are characteristics for diagnosis. As for circulation

This is an Open Access article distributed under the terms of the Creative Commons Attribution License 4.0, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Article available at pip-Z/Www.matec-conierences.org or



http://www.matec-conferences.org
http://dx.doi.org/10.1051/matecconf/20152205006

MATEC Web of Conferences

system diseases, there are substernal squeezing pain
diagnostic characteristics of the disease. In addition,
systemic diseases such as urinary system diseases and
hematological system diseases have certain diagnostic
characteristics. It is necessary to determine a specific
disease after determining a certain systemic disease.
For example, urinary system diseases include hyper-
thyroidism, diabetes and thyroid tumor. Further ex-
amination of the urinary system is shown in Figure 1.

Abdominal B ultrasound
The flat sheet

includes models of three layers. And purposes of
models are different so that diagnostic tasks of the

Serum creatinine
Glomerular
filtration rate

Urography
—— = |

Gynecological
examination

Further
examination
of the urinary
system

Urinalysis
Erythrocyte
sedimentation
rate

Figure 1. Further examination of the urinary system
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Figure 2. System design scheme

It is a system design concept to complete the system
design with existing resources so as to finish diagnos-
tic tasks of the expert system. Any kind of system
development is not simply an application of a certain
model. It is the comprehensive application of several
kinds of models so that the system can effectively
function. It can be seen from Figure 2 that the system
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Figure 3. Internal medicine expert diagnostic system function
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Figure 4. System algorithmic process

expert system can be completed.
It can be concluded from Figure 3 that the expert
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diagnostic system of internal medicine includes an
administrator operating system and an attending phy-
sician system. Each system includes different func-
tional modules. The administrator operating system
includes information of administrators, information of
physicians, parameters of the mathematical model and
parameters of the system. The assistant administrator
includes detailed information of physicians, parame-
ters of the mathematical model and parameters of the
system.

Figure 4 is the system algorithmic process. Initial
data should be set before the execution of the algo-
rithm such as calculation error, neural network layer
and so on.

4 BP NEURAL NETWORK

4.1 Concept of neural network model

Neural network originates from neurobiology, the
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Figure 5. The structure of neurons
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Figure 6. The schematic of mathematical models of neurons

computational process of which is similar to the reac-
tion process of nerve cells in biology.
In the neural network, axon terminals in many dif-

ferent neurons are able to enter dendrites of the same
neuron to form a large number of synapses. Neuro-
transmitters released by all synapses of different
sources are able to affect membrane potential changes
of the same nerve cell. It reflects the ability of spatial
information integration of nerve cells, which means
that neurons can be integrated with input information
of different sources on dendrites. According to this
ability, the artificial neuron model is created by simu-

Table 1. Symbol descriptions of the mathematical model

Symbols Descriptions

X] gy Input section of neurons, namely
information released by the upper level

0; Threshold of neurons

Vi Output of neurons

f ( uﬂ Excitation function

lating the reaction process of neurons, which is shown
in Figure 6. Symbol descriptions are provided in Table
1.
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Figure 7. Typical excitation functions

X, X5, *, X, . Images of two excitation functions
are shown in Figure 7. The model adopted in this pa-
per uses the second excitation function.

Where,
Up=2Wy%; =6 1)
j
So
yi=!lu = [szj—t%-] @
J

Formula (2) is the complete mathematical model
expression of a single neuron.

4.2 Calculation steps of the BP neural network model

BP neural network is a forward multilayer network
calculated in the minimum mean square error. Sig-
moid is adopted as the excitation function when the
back propagation algorithm is applied in the
feed-forward multilayer network. The recursion of
network weight coefficient W is calculated in the
following steps:
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(1) Assign Wy . Assign w; of each layer with a
relatively small nonzero random number. Simultane-
ously, w, ,=—6,. This model is operated through
Matlab, so the assignment is random in the computer.
Thus, same program codes might have different re-
sults in different operating procedures.

(2) Input sample value x=f x ,x2,~~,.\‘n,l) and corre-
spond to expected output y:( VoYgrsyol) -

(3) Calculate the output of each layer. As for the
output x, of the i" neuron in the ™ layer,

sf=1|uf | )
Where,
k . k-1_pk
u; _§Wijx i O “

In this formula, x,f;ll:l , Wi(n+l):_‘9

(4) Calculate the error dik of each layer. As for the
input layer, k=m , so

m__m m\( .m__m

i =x; (l_xi )(xi Vi ) )
As for other layers,

k_ k k k—=1_pk

di =x; (lfxl. )[%Wijxj 76’1. J (6)

(5) Correct W and (91.,30
k k-1
wl.j(t+1):wl.j (t)-nd; X (7)

(6) It can be determined whether the requirements
are satisfied in accordance with established criteria
after the weight coefficient of each layer is calculated.
If not, go back to the step (3). Otherwise, it will end
the calculation.

5 ALGORITHMIC EXAMPLES

The design principle of the expert system of internal
medicine diagnosis is briefly introduced mentioned
earlier. Several simple practical algorithmic examples
are listed as follows. The operating process of the
expert system is introduced through the example of
iron-deficiency anemia. For example, there are two

Table 2. Parameters of characteristic values

Classification | Serum ferritin ug/L Sideroblast

9.80 10%

10.00 12%
Normal 11.58 13%

11.96 14%

13.98 18%

14.96 26%
Abnormal 16.98 36%

19.68 45%

reference indexes of iron-deficiency anemia. One is
serum ferritin and the other is sideroblast. The two
characteristic values are first input and shown in Table
2.

Data in Table 2 is taken as the configuration param-
eters of the system. Figure 8 can be acquired through
the algorithm simulation of the expert system with
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Figure 9. Judged results figure

Matlab software.

In Figure 8, “O” is the parameter of a normal person
and “*” is the parameter of an abnormal person. It can
be seen from the figure that there is an obvious
boundary between parameters of normal and abnormal
people. It can be determined that whether a subject has
anemia by inputting parameters in the program. Pa-
rameters of patient A are (9.70, 0.09) and parameters
of patient B are (12.68, 0.24). Results are shown in
Figure 9.

It can be seen from Figure 9 that A is a healthy
person while B is a patient with iron-deficiency ane-
mia. The figure is in accordance with the actual results,
reflecting the validity of this system.
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6 CONCLUSION

This paper applies BP neural network into the research
on the expert system of internal medicine diagnosis
and indicates the rationality and the validity of the
expert system of internal medicine diagnosis from the
angle of computer based on a brief introduction of the
internal medicine diagnosis principle. However, ap-
plications of BP neural network have certain draw-
backs. For example, a great deal of data needs to be
analyzed if there are numerous factors for the deter-
mination of a certain disease. Practical situations can-
not be reflected authentically and objectively due to
the complex calculation process of the neural network
model. Besides, the neural network needs to reasona-
bly estimate the training error. Once the error is not
reasonable, there might be incorrect calculation results.
Therefore, initial values of parameters should be
properly set for the expert diagnostic system with BP
neural network as the application principle.
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