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Fig. 1. Eelectroretinogram(ERG) signal.
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Fig. 4. Frequency resolved process using wavelet transforms.
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Table 1. Frequency resolved unit: Hz
Approximation Detail
Original 400
1 0~200 200~400
2 0~100 100~200
3 0~50 50~100
4 0~25 25~50
5 0~12.5 12.5~25
6 0~6 6~12.5

Daubechie7)S AFE-31] 6 TA(level)7}A] E3)|3FIT). Fig.
4= dojBAlE o83 T Furd EalE EgH
ZA°)aL, Table 1= 6 GAIA] Eefaisle o MEE Fa
o] W& Ful A EE HolFth a5 AAsH] #1483
Al 6 @AY n I thYQl A (detail
coefficient) F--2 -8} X|(thresholding) *]2]3}1T}.

FleolBzl Wgto] g JHY He ZAHAXE Bluwsty]
3 HEE2E I o g Wol ARgSle teEs 3 TH
£ ARSI

T e 5 As el
HE o83t ds of 33 A7A 9] A hFSHI(SNR,
signal to noise ratioys 73Fe] Ml Al St FSH]
£ Tk 342 4 (29 2o

H=E B As) 2t B
1

N

@)

SNR = log,| +——— @

3 (x—x')’

047]/"1 e H]E—EH)E:]' k=t QU]’ET}'E S A Ra=] 9]

m) g},

H
Fig. 5= AZH 2159} 60 Hz & ¥jA5-So] 714 4l

Fig. 6= Slol=22l W3ls} )53} Qg o] 83le]
S A7 Asfolch. FolBAL o1& A B}
ZHE o] &3k AR 60 Hz FAIAE Zol FHa, &
SdE 59 dTE A dEtee ¢ & Utk

2. Fo|of Hat AHEY Hlm
Fig. 72 32|l ¥ (Fourier transform) ~HEHS
= o

E
— T —u=
ERd Zolth (e AEH WEE A5E B35 A

Vol. 17, No. 2, June 2012

Wb 2150 FeA A 205

I | | |
El oo 0 £ = D £
o

(a) Sampling ERG.

! |
W T £ £ ] Em E
e

(b) Noisy ERG.

Fig. 5. Sampling and noisy ERG.
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Fig. 7. Fourier transform spectrum.

Table 2. SNR value

Wavelet
8.5772
31.4410
22.8638

Bandpass filter
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12.6463
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Purpose: Electroretinogram(ERG) signal noise as well as conducting other bio-signal measurement were generated. It
was intened to enhance the accuracy of retinal-related diagnosis with removing signal noise. Methods: Sampling
signal was made with generating 60 Hz noise and white noise. The noise were removed using wavelet transforms
and bandpass filter. De-noising frequency was compared with Fourier transform spectrum. Removed noises were
compared numerically using SNR(signal to noise ratio). Results: The result compared Fourier transform spectrum
was showed that 60 Hz noise removed completely and most of white noise was removed by wavelet transforms.
60 Hz and the white noise remained using bandpass filters. The result compared SNR showed that wavelet
transforms was 22.8638 and bandpass filter was 4.0961. Conclusions: Wavelet transform showed less signal
distortion in removing noise. ERG signal is expected to improve the accuracy of retinal-related diagnosis.
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