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Removal of Periodic Noise in Digital Images Using an Improved Notch Filter
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Abstract
Periodic Noise Removal in digital images is an important process that affects image quality.
This research proposes the use of an improved Notch Filter combined with High Pass Filtering in

geometric shapes, namely circles, triangles, squares, pentagons, and four-pointed stars, to improve
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the efficiency of Periodic Noise Removal. Standard images Lena.tif, Baboon.tif, and Jet.tiff with
diagonal noise were used to evaluate performance. Two metrics were applied: Mean Squared Error
(MSE) and Peak Signal-to-Noise Ratio (PSNR). The results indicated that for Lena.tif, the pentagon
and four-pointed star increased PSNR by 5.12 dB and 5.11 dB, respectively, compared to the original
Notch Filter, while circle, square, and triangle increased PSNR by 4.68-4.88 dB. For Baboon.tif, the
original Notch Filter yielded the best performance; all geometric shapes decreased PSNR by 0.94-
1.39 dB, indicating that the image content and noise pattern did not align with these shapes. For
Jet tiff, the pentagon increased PSNR by more than 5 dB. This study presented a new approach to
frequency-domain filter design to effectively reduce periodic noise while preserving digital image

quality.
Keywords: Periodic Noise Removal, Notch Filter, High Pass filtering
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5. NaN1579Y

nsmdndaasunukuuAU §33elaldn1susulse dansestlend (Notch Filter) saufiu n1snses
mm?{qamu donldgun1nunsgnu Lenatif [13], Baboon.tif [14] uay Jet.tiff [14] ﬁL‘fﬁJummgmﬁLﬂuﬁ
feslunuAdoieatunsUssiananin warlFdiygnsumunmiessn yenand mansesaufigasin
anansawuseeniluvansuuy laud suienay gﬂamm?{&m gﬂﬁm?{w gﬂﬁﬂm?{w GH gﬂmﬁuaﬂ usiay
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LLEJﬂmm?iﬁumé’zyzmmiUmuaaﬂmﬂ%;&aﬁﬁwﬁmhmw AReldrdnsddyugEaredyyiusuniy
(Peak Signal-to-Noise Ratio: PSNR) wae Aauiinnainfidadedade (Mean Squared Error: MSE) Tunns
FadreuRamanszninegUnmduatusazsUnmiiiunsUsznanadilinis Uil sssnsestondsiuiu
AsnsesANAaY
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lne?l R fio Agsgavasiiniealunin
MSE fio ArfiAuadliainaunis (4)

P a = a a a o .
M990 1 ﬂ']iL‘lJ'ﬁEJ‘UW]SUUigaWﬁﬂqwmaQLWﬂuﬂﬂ’]iﬂi@qafylﬂlﬂEIJTUﬂ'TULL‘UUﬂ'TUEZJE]QEUﬂ']W Lena.tif [13]

sunuy MSE PSNR(dB)
fansesiaLaUAILd 616.12 20.23 dB
insestiond 311.43 23.20 dB
mnsostiendriuiuguinay 101.08 28.08 dB
fhnsesiendiiuiusUananmisy 105.99 27.88 dB
fhnsesiiendiruiusUaivas 103.31 27.99 dB
fhnsestendsanusuimasy 95.64 28.32 dB
fhnsestendianusunnduan 96.04 28.31 dB

A15197 2 MsSpuliisulseansamueunaliansnsesdyy1TUNIULUUATUYRIFUNIM Baboon.tif [14]

suuuy MSE PSNR(dB)
finsesdinuaunud 761.84 19.31 dB
fnsesiiond 554.45 20.69 dB
fnsesdendsauiuguanay 731.85 19.49 dB
fhnsestendianiusUanamaoy 764.07 19.30 dB
fhnsestendianiusudivasy 719.31 19.56 dB
fhnsestondsanfusuimany 761.65 19.31 dB
fhnsestondsaniusunniduan 688.45 19.75 dB

A15199 3 MsTBUTEUUSEAMEN MR INATANTINTRIH R ITUNIULUUAIUTBIFUAIN Jet tiff [14]

Junuy MSE PSNR(dB)
FnsosinlouALd 1548.44 16.23 dB
winsesilond 469.02 21.42 dB
fnsesfendsauiuguanay 138.08 26.73 dB
fhnsestiendiauiusUananmasy 145.05 26.52 dB
fhnsesiiendiauiusUaivasy 140.89 26.64 dB
fhnsestondsanfusuimany 131.26 26.95 dB
fhnsestendsaniusunniduan 142.30 26.60 dB
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M19199 5 MsneaeuUsEAVEAMYeIgUnm Baboon.tif [14] TukuauwIniessn

SUNTUTVIANA Input DFT Output MSE PSNR(dB)
sUnay 73185  19.49 dB
gﬂammﬁlau 764.07  19.30 dB

719.31 19.56 dB
761.65 19.31 dB

1y a
PRIV

gﬂm’sﬁlmﬂ 688.45  19.75dB
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SUNTUTVIANA Input DFT
D
sUwNay
o V
Uauwaey %
o
S 4 7
sUAwRew % /
o
% o Y
PRIV %
:
'gﬂma?ﬂmﬂ

MSE PSNR(dB)
138.08 26.73 dB
145.05 26.52 dB
140.89 26.64 dB
131.26 26.95 dB
142.30 26.60 dB
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#1 fnsestienduuuadinausavinlaanii Taslian PSNR windu 20.69 dB F9geNIFINTDIRALAUAINA
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Lifndinsestenduuudaiu Ineguaniduanlien PNR gegaudfdsmninfnsosionduuudadog
Uszanal 0.94 dB Wuiieniugurnasuas jUdmasuiidan PSNR sndansestionduuudainga 1.13 -
1.20 dB drugUammdsuuazgusimaealsian PSNR IndlAsadudansesdnuauainududdasiniag
nsasflendaninga 1.38-1.39 dB wansloiidiudn dmiuniw Baboon tif nsUsuUginseslendrieunse
svndialildaefinlsansammsandanasuniuwuuay wazdnsesonduuusaiudndduadnsd
Arindaau wamsvegeulunisned 3 susiiiansesdenduuudufuannsaiildfiniinsestanauad
Tnefien PSNR Wiy 21.42 dB geiudseana 5.19 dB uanshidiudsnisusuussiidaau agndlsia e
Usuugssnsestendsiuiunisnsosmnuiigeimgunsasvinds wuiszAvsamifinduegnann lneg
sudelsinaifian Ssgeninsosonduuudaiuga 553 dB vazdigUisnan Awden uazaduandls
A1 PSNR qqm'ﬂé’hﬂiaqﬁams&l,wé’?uﬁumzmm 5.18-5.31 dB daugUanamaeldan PSNR Sanafindns
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