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( Region-adaptive Smear Removal Method Using Optical Black Region
for CCD Sensors )
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Abstract

Smear is a phenomenon that occurs when an extremely strong light source appears in the imaging system with CCD sensor.
It occurs due to the signal charge transfer of CCD and appears as bright lines of noise emanating vertically (or horizontally)
from the light source. For still images, smear can be reduced by using a mechanical shutter or special drive methods, but these
techniques cannot be applied to image sequences. In this paper, we propose a smear removal method that can be applied to
imaging systems for not only still images but also image sequences. The proposed method uses the optical black region(OBR)
which is a group of pixels located in the boundary of CCD imaging sensors. Although the OBR is not exposed to light, it
contains smear information caused by the charge transport. First, noise and the smear signal in the OBR is separated, and noise
is removed to correctly estimate smear effect. Then, corrected OBR signal is uniformly subtracted to eliminate smear effect.
Also, if saturation is occurred, the current pixel is substituted by weighted summation of neighboring pixels to improve the
visual degradation. Experimental results show that the proposed algorithm outperforms the conventional methods.
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(a) without saturation, (b) with saturation.

Fig. 2. The images which include the smear effects
and the OBR signals of those images :
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Fig. 3. The signals recorded in the OBR (top) and the results of the alpha—trimmed mean filter (bottom)
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Fig. 4. The signals recorded in the OBR (top) and the results of the LLMMSE filter (bottom)
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6. The signals recorded in the OBR (top) and the results of the proposed filter (bottom).
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Fig. 7. (a) Original image, (b) the result of the smear removal without OBR correctlon

(

(a) (9)
g 8 MY ZI 1 (Zehyf WMEX| 22 ED) (o) HEGA, () Motets waloz Anjof 2E MAHEH 2ol
Fig. 8. Experimental results 1 (W|thout saturation) : (a) original image, (b) the result of the proposed method.
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Fig. 9. Experimental results 2 (without saturation) : (a) original image, (b) the result of the proposed method.
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