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Abstract. Autoimmune disease is a generally disease caused by immune system
disorders or protection in the body. The disease is not contagious, but it can be deadly.
The problems of autoimmune disease are unhealthy life styles and unhealthy foods.
The purpose of this study is to predict the symptoms of autoimmune diseases, for the
prediction process how many people affected by autoimmune disease. The data used
in this study is primary data and 50 consisted of. Backpropagation method is selected
because it is good method and has small error rate of 0.5%. In this experiment are used
24 variables, with performance measurement in terms of accuracy and error rate.

1. Introduction

The higher the level of activity of the person, the weakening of the immune system in the body. This
causes the body's immune system to decrease, and causes the body to get sick quickly. Immune reactions
are systemic and can cause death [1]. Autoimmune diseases occur when anti-body (lymphocytes)
weaken so that the disease easily enters the body. Problems that often arise in civil society often forget
about health and are more inclined to unhealthy lifestyles and consuming unhealthy foods.

More than 80 autoimmune diseases have been identified. Some are relatively well known, such as type
1 diabetes multiple sclerosis, lupus, and rheumatoid arthritis, while others are rare difficult to
diagnose[2].

One autoimmune disease that causes death is lupus. Based on online hospital information system (SIRS)
data, in 2016 there were 858 hospitals reporting their data. It is known that there are 2,166 inpatients
diagnosed with lupus, with 550 of them dying. The number of lupus cases in 2016 nearly doubled
compared to 2014, which was 1,169 cases. The number of deaths due to lupus in hospitalized patients
also increased significantly compared to 2014. The number of patients dying from lupus in 2015 (110
deaths) decreased compared to 2014. But this number increased dramatically in 2016, which was 550
deaths. The high mortality due to lupus needs special attention because around 25% of patients in
Indonesia hospital in 2016 ended in death[ 3]

Based on this problem, it is necessary to apply backpropagation method based on artificial neural
networks in predicting autoimmune diseases in humans. Backpropagation method has been widely used
in solving problems, especially in the health sector. Tanjung's previous researcher, said that the
backpropagation method can predict asthma by obtaining almost 100% test results by trial and error
0.001 with simoid activation function [4].

2.Research Methods
2.1 Dedicated and define the problem

The problem raised in this study is the prediction of aoutoimmune disease in humans with the
symptoms given. Aoutoimmune disease is a hon-contagious disease but a deadly disease. For that must
be wary.
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2.2 Determining research outcomes

The achievement of this research is a decision whether human have an autoimmune disease or not, to
determine the outcome of the study this required determination of input and process variables that will
be done. For input variables there are 24 input variables: pain in joints and muscles, weakness in muscle,
easy to get disease, not cold weather or sensitive to hot weather, skin allergy, prolonged fatigue,
insomnia, low fever, night sweats, martial arts, dry eyes, shortness of breath, back pain and sinking,
unnatural heartbeat, dizziness, depression, difficulty concentrating and disrupted memory, swelling on
the legs, ankles and faces. After the variable is determined for the process we do the calculation with
backpropagation.

2.3 Determining the process of study literature

There are two stages in the study literature:
1. State Of The Art

State Of The Art we use to see previous research with different methods, on the same topic, by
looking for weaknesses or advantages of the calculation methodology presented.

2. Study literature
We use it as the basis or theoretical foundation that supports the achievement of this research.

2.4 Collecting research data

Quesitioner deals with the questionnaire that we give to the community, in terms of what's lasting
for several weeks. In the questioner we give sekala 1-3, 3 = yes, 2 = maybe 1 = not as a benchmark
whether society is indicated Autoimun disease. The media we use is Google Form as shown below

_— —

S RESPONSES n
Prediksi Autoimun

Questioner ini ditujukan untuk mengetahui apakah bapak ibu terindikasi penyakit outoimun atau tidak
Penyakit autoimun ini merpakan penurunan fungsi kekebalan tubuh sehingga mudah terserang penyakit.

Email address *

rini.yanti03@gmail.com

Nama *

Rini Yanti

Email *
Fig. 1. Google Form

The following 24 questions are included in the Questioner

No QUESTION
1 Have you experienced pain or pain in your joints for a few days?
2 Have you experienced weak muscles for a few days?
3 Are you easy to get an attack for some days?

Are you not resistant to cold weather or sensitive to hot
weather?

Do you have skin allergies
6 Do you feel prolonged fatigue?

(62 BN
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7 Do you feel insomnia?
8 Do you feel unwell like a mild fever?

9 Do you often sweat at night?
Do you experience numbness in your hands for a few days and
10 legs?
Are you visiting the doctor and checking your blood pressure? Is
11 your mother's blood pressure low?
Do you experience (tremor) or vibration or shivering that occurs
12 unconsciously?

13 Do you often experience dry eyes?
Do you or your mother experience a drastic loss or weight loss in
14  the past few months?

15 Did you experience hair loss?

16 Do you experience dry mouth?

17 Do you feel a short breath?

18 Do you feel pain and sinking in your back?

19 Do you feel that your heart is beating unnaturally?

20 Do you feel prolonged dizziness?

21 Do you feel the Depression?

22 Are you difficult to concentrate and memory is disturbed?
23 Do you experience swelling in your legs?

24 Do you experience swelling of your ankles and face?

2.5 Performing Artificial Neural Network Pattern

The design of artificial neural network pattern is done to get the hidden input pattern and output that we
will do before doing the calculation process. In this study there are 8 inputs divided by 2, ie 4 training
4 test of the sample, which represented 24 variables supporting questions on input, 3 hiden value and 1
Output value.
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Fig. 2. Patern JST

2.6 Train and test using the Backpropagation Method

Train and test the results on backpropagation method this is done in order to get maximal results.
The backpropagation method is equipped with 3 phases. Namely the forward phase, the reverse phase
and the phase change value of the weight and the phase bias it has
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Langkah 1 :
> Selama kondisi berhenti masih belum
terpenuhi, laksanakan langkah sampai 9.

Langkah 2 :

Untuk tiap pasangan pelatihan,kerjakan langkah
"3 sampai 8.

Feedforward.

Langkah 3 :

Untuk tiap input neuron (Xi,i=1,2,3,...,n) menerima
input xi dan menyebarkan sinyal tersebut ke seluruh
"I neuron kepada lapisan atasnya (lapisan tersembunyi).

PENGAMBILAN DATA REAL

v Langkah 4
PROSES NORMALISASI Z_in;
Langkah 5 :
Tlyk = f(y_ink)
4

PENERAPAN ALGORITMA BACKPROPAGATION —

Langkah 6 : Back
l 6.1 U= (t—yi) P(y_inK

P 6.2 Wik =k Z
Untuk memperbharui nilai woi = «

Langkah 10 :
Xi =y (Xmax — xmin) + xmin. & PROSES DENORMALISASI

» Langkah 7 : Penentuan bobot dan bias baru

8. Melakukan Proses Update Nilai
Bias dan Bobot Pada Output
»Neouron

wji(baru) = wi(lama) + Vij
vij(baru) = vj(lama) + v;;

9. Menguji apakah kondisi berhenti
sudah terpenuhi. Kondisi berhenti
ini terpenuhi jika nilai kesalahan
*yang dihasilkan lebih kecil dari nilai
kesalahan referensi.

Fig. 3. Work Process Algorithm backpropagation

2.7 Evaluating Results obtained from the method used
Evaluation process is considered important, to determine the feasibility of the resulting output, is in
accordance with the variable and process algorithm.
I11. Results and Discussion
First Questioner Value before we recap first and do the normalization process. This is useful as a

reference to enter the value of the figure in the input JST as shown below:
TABLE 1. Recap Sample Value
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JAWABAN SAMPEL
PERTANYAAN 1 ) 3 4 5 5 7 g
1 1 3 1 1 1 1 1 1
2 3 3 1 1 1 1 1 2
3 1 3 1 2 1 3 3 3
4 1 3 1 1 1 1 1 1
5 2 3 1 1 1 2 1 2
6 1 2 1 1 1 1 1 1
7 1 1 1 3 1 1 1 1
8 1 3 1 1 1 1 1 1
9 1 1 3 3 1 1 1 1
10 1 3 1 1 1 1 1 2
11 1 3 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1
13 3 3 1 1 1 1 1 1
14 1 3 1 2 1 1 1 1
15 1 3 1 2 3 3 3 3
16 1 1 1 1 1 1 1 1
17 1 1 1 1 1 1 1 1
18 1 3 1 1 1 1 1 1
19 1 2 1 1 1 1 1 1
20 1 2 1 1 1 1 1 1
21 1 3 1 1 1 1 1 1
22 1 3 1 1 1 1 1 1
23 1 1 1 1 1 1 1 1
24 2 1 1 1 1 1 1 1
X 1,2500 2,2917 1,0833 12917 10833 12083 1,1667 1,2917
NORMALISASI  0,2104 09000 0,1000 0,2379 0,1000 0,1828 0,1552 0,2379
NIL MIN 1,0833
NIL MAX 2,2917

TABLE 2. Recap Sample Value

NORMALISASI 0.2104 0.9000 0.1000 0.2379

0.1000 0.1828 0.1552 0.2379

Table 3. Normalisation data

J1 J2 J3 J4
0.2104 0.9000  0.1000  0.2379
J5 J6 J7 J8

0.1000  0.1828  0.1552  0.2379

For the training table used to train the data obtained on the backpropagation method that is in the
pattern 1-4 and the test on pila 5-8. For training input value we use J1-J4 from pattern 1-4. The target

LP2M-UMRI SCI - 57



Conference Proceedings Vol 3-Sep2018
CelSciTech-UMRI 2018 ISSN: 2541-3023

value we use on the 1-5 pattern. As for test value we use pattern 5-8 with input J5-J8 and target value
used Pla 5-8. As shown in table 4 and table 5 below:
TABLE 4. Training Autoimun

J1 J2 J3 J4  TARGET

POLA

1 0.2104 0.9000 0.1000 0.2379  0.1000
POLA

2 0.9000 0.1000 0.2379 0.1000  0.1828
POLA

3 0.1000 0.2379 0.1000 0.1828  0.1552
POLA

4 0.2379 0.1000 0.1828 0.1552  0.2379

TABLE 5. Testing Aoutoimun

J5 J6 J7 J8  TARGET

POLA

5 0.1000 0.1828 0.1552 0.2379  0.2104
POLA

6 0.1828 0.1552 0.2379 0.2104  0.9000
POLA

7 0.1552 0.2379 0.2104 0.9000  0.1000
POLA

8 0.2379 0.2104 0.9000 0.1000  0.2379

After that we continue the search process using the Backpropagation Method, and generate the Epoch
and error values as shown below:

ADMINBSS - AUTOIMUN

FORM DATA QUESTIONER

LIST DATA QUESIONER [0)V]

T I B A R

NO | NOKTP NAMA J 2 B Ja J5 6 37 J8 9 J1o am J

Fig. 4. Question data input
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Normalisasi

TOTAL
NOC NOKTP NAMA J1 J2 J3 M JS 06 JT 28 0% 010 J1 J12 013 JW 018 6 09T 018 019 90 u2t J22 9B JM X X NORMALISASI

¥ errortramingcata)error{controldata) slope(erroc(controldata))

Fig. 5. Normalization

2n

No Testset Traget Neural Network

Fig. 6. Results

4. Conclusions and Recommendations

4.1 Conclusions

Backpropagation method for determining aoutoimun disease was successfully applied in this study with
eror value -0.0564 and has epoch 15. It can be predicted from the eight samples there is a decision there
is 1 sample that suffer from aoutoimun and there are 7 who do not.

4.2 Suggestions
For further research to be developed more towards the program more structured and developed again
pattern Artificial Neural Network.
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