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ABSTRAK

Jounes, Roy. 2022 Evaluasi Penerapan Denoising Filter pada Citra CT Scan Otak
dalam Protokol Dose Reduction.
Pembimbing: Drs. Puji Hartoyo, M.Si, Ni Larasati Kartikasari, S.Pd, M.Si

Dosis efektif pada pemeriksaan CT Scan Otak tergolong lebih tinggi dibandingkan
pemeriksaan CT Scan Abdomen dan Thorax, namun pemeriksaan CT Scan Otak sering
dilakukan pada pasien gawat darurat, dan 39% di antara pasien yang memiliki penyakit
di daerah otak menjalani studi berulang sehingga menyebabkan paparan radiasi
kumulatif. Untuk menghindari efek samping, penerapan protokol dose reduction
menjadi sangat penting dalam pencitraan CT Scan. Akan tetapi citra yang dihasilkan
mengalami peningkatan noise yang signifikan dan menjadi masalah utama dalam
penerapan protokol tersebut. Dalam Skripsi ini, penulis mensimulasikan 4 tingkat dose
reduction (10%-dose reduction, 20%-dose reduction, 40%-dose reduction, dan 60%-
dose reduction). Kemudian 4 denoising filter yaitu Average, Gaussian, Median, dan
Bilateral diterapkan pada citra CT Scan dose reduction. Kualitas citra dinilai setelah
penerapan berbagai filter melalui perhitungan Peak Signal-to-Noise Ratio (PSNR),
Root Mean Square Error (RMSE) dan Structural Similarity Index Measure (SSIM).
Hasil kuantitatif mengindikasikan bahwa penggunaan Bilateral Filter menghasilkan
kualitas citra lebih baik daripada penggunaan filter lainnya untuk seluruh persentase
dose reduction (PSNR10%=43,64-45,65, RMSE10%=1,35-1,69, SSIM10%=0,99-1),
(PSNR20%=43,77-46,03, RMSE20%=1,28-1,66, SSIM20%=0,99-1), (PSNR40%=43,83-
45,89, RMSE40%=1,30-1,64, SSIM10%=0,99-1), (PSNReo%=42,33-44,43, RMSEgo%=
1,54-1,96, SSIMe0%=0,99-1). Analisa kualitas citra juga dilakukan dengan jajak
pendapat berbasis kuesioner kepada 5 dokter Spesialis Radiologi. Berdasarkan hasil
kuesioner, penggunaan Median Filter dinilai menghasilkan kualitas citra lebih baik
daripada dengan filter lainnya untuk seluruh persentase dose reduction dengan total
skor skala likert 174 (87%).

Kata Kunci: CT Scan Otak, Denoising Filter, Dose Reduction, PSNR, RMSE, SSIM



ABSTRACT

Jounes, Roy. 2022 Evaluation of Denoising Filter Application on Brain CT Imaging
in Dose Reduction Protocol.
Supervised by: Drs. Puji Hartoyo, M.Si, Ni Larasati Kartikasari, S.Pd, M.Si

The Effective dose in Brain CT imaging is relatively higher than Abdomen and Thorax
CT imaging, but Brain CT Scan examination is often performed in emergency patients,
and 39% of patients with diseases in the brain area undergo repeated studies causing
cumulative radiation exposure. To avoid the side effects, the application of a dose
reduction protocol is very important in CT imaging. However he resulting image
experienced a significant increase in noise and became a major problem in the
application of the protocol. In this research, the authors simulate 4 levels of dose
reduction (10%-dose reduction, 20%-dose reduction, 40%-dose reduction, and 60%-
dose reduction). Then 4 denoising filters, namely Average, Gaussian, Median, and
Bilateral are applied to reduce the dose of CT Scan images. Image quality is assessed
after applying various filters through the calculation of Peak Signal-to-Noise Ratio
(PSNR), Root Mean Square Error (RMSE) and Structural Similarity Index Measure
(SSIM). Quantitative results that the use of Bilateral Filters produces better image
quality than other filters for the entire percentage of dose reduction (PSNR10%=43,64-
45,65, RMSE10%=1,35-1,69, SSIM10%=0,99-1), (PSNR20%=43,77-46,03, RMSE20%=
1,28-1,66, SSIM20%=0,99-1), (PSNR40%=43,83-45,89, RMSE 40%= 1,30-1,64, SSIMso%=
0,99-1), (PSNReo%=42,33-44,43, RMSEgo%=1,54-1,96, SSIMeo%= 0,99-1). Image
quality analysis was also carried out by polling based on questionnaires to 5 Radiology
Specialists. Based on the questionnaire, the use of the Median Filter is considered to
produce better image quality than other filters for the entire percentage of dose
reduction with a total Likert scale score of 174 (87%)..

Keywords: Brain CT imaging, Denoising Filter, Dose reduction, PSNR, RMSE, SSIM
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