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ABSTRAK 

 
 

Tumor otak adalah pertumbuhan sel-sel abnormal atau massa jaringan di 

dalam otak. Pencitraan medis untuk pasien tumor otak di Indonesia masih belum 

terjangkau bagi beberapa pasien karena biaya teknologi yang tinggi. Pengembangan 

dari ECVT (Electrical Capacitance Volume Tomography) merupakan salah satu 

solusi pada alat pencitraan medis. ECVT dapat mendeteksi tumor otak dengan 

menggambarkan aktivitas otak secara volumetrik dan 3D secara real-time tanpa 

terpapar radiasi. Proses rekonstruksi citra pada brain tumor imaging melibatkan 

tahapan normalisasi data kapasitansi sebelum menjadi citra. Ini adalah proses 

penting dalam aplikasi pencitraan medis untuk meningkatkan keakuratan, seperti 

deteksi tumor otak untuk diagnosis dan pengobatan yang efektif. Dalam penelitian 

ini, melakukan perbandingan antara Exponential Moving average (EMA), 

Traditional Moving average (TMA), dan Weighted Moving average (WMA) 

melalui simulasi. Dalam penelitian ini, metode Exponential Moving Average 

(EMA) terbukti paling efektif untuk normalisasi data kapasitansi ECVT 

dibandingkan Triple Moving Average (TMA) dan Weighted Moving Average 

(WMA). Hasil uji korelasi menunjukkan EMA dengan nilai tertinggi 0,594. Pada 

uji Indeks Error (IE), EMA memiliki nilai terendah 0,656, dan uji RMSE 

menunjukkan nilai kesalahan terendah pada EMA sebesar 0,83. Selain itu, standar 

deviasi dari metode EMA menunjukkan pesebaran data yang paling mendekati rata-

rata. Dengan demikian, EMA mengurangi variabilitas dan meningkatkan akurasi 

prediksi serta stabilitas gambar, meskipun interval time sampling 10 mungkin 

belum optimal untuk capturing dinamika gambar. 

 

 

 

Kata Kunci: Otak, ECVT, Moving average, Normalisasi.  
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ABSTRACT 

 
A brain tumor is the growth of abnormal cells or masses of tissue within the brain. 

Medical imaging for brain tumor patients in Indonesia is still not affordable for some 

patients due to the high cost of technology. The development of ECVT (Electrical 

Capacitance Volume Tomography) is one of the solutions in medical imaging tools. ECVT 

can detect brain tumors by depicting brain activity volumetrically and 3D in real-time 

without exposure to radiation. The image reconstruction process in brain tumor imaging 

involves the normalization of capacitance data before it becomes an image. This is an 

important process in medical imaging applications to improve accuracy, such as brain 

tumor detection for effective diagnosis and treatment. In this research, we compare the 

Exponential Moving Average (EMA), Traditional Moving Average (TMA), and Weighted 

Moving Average (WMA) through simulation. In this research, the Exponential Moving 

Average (EMA) method was proven to be the most effective for normalizing ECVT 

capacitance data compared to Triple Moving Average (TMA) and Weighted Moving 

Average (WMA). The correlation test results show the EMA with the highest value of 0.594. 

In the Error Index (IE) test, the EMA has the lowest value of 0.656, and the RMSE test 

shows the lowest error value for the EMA of 0.83. In addition, the standard deviation of 

the EMA method shows the distribution of data that is closest to the average. Thus, EMA 

reduces variability and improves prediction accuracy and image stability, although a 

sampling time interval of 10 may not be optimal for capturing image dynamics. 

 

 

 

Keywords: Brain, ECVT, Moving average, Normalization.  
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