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Smear study and improvement of CCD digital camera

Student : Hsiao,Chia-Chen Advisor : Lu,Tien-Chang

Degree Program of Electrical and Computerig®ying
National Chiao Tung University

ABSTRACT

When using a CCD.image detector, it is usualiynd that a straight
optical line(smear), which is displayed on videcewlusing a digital camera to
record under a lighting source with high brightndsse method we usually
use to eliminate the smear.is to adjust aperthestiine length of exposure
or add Neutral Density Filter on the lens. Howeadirof the above will
reduce the quality of image and increase the pitamucost. As a result
, @ method to improve the smear while still mamtag the quality of image
Is planned to be explained through my further stoidiris problem and its

causes.
The method used to improve smear without affeabimginal signal is

mechanical shutter operation detailed in thisadtssion, which although is

feasible cannot be applied on products withoutragsies. A new method of



Image process to improve smear is proposed witsupport from the result of
this experiment. Nevertheless, this method wiluiegja lot of resources of
software programming; this is only of referenc@éwople studying further in

this field.
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4.2.1 &5 Rr

(1) %k - light box(LSB-111XE)

#.4-1 & * LSB-111XE 4% & 7% e 3 & 5k R & Bl %

Light
Item Point-1 Point-2 Point-3 Point-4 Point-5
density
without shutter 86 90 84 78 80
with shutter LV11 82 86 79 75 74
sensitivity drop(%) 5 4 6 4 8
without shutter 87 90 85 80 82
with shutter, LVv12 84 89 83 76 76
sensitivity drop(%) 3 1 2 ® 7
without shutter 90 94 88 85 84
with shutter LVv13 86 90 84 78 80
sensitivity drop (%) 4 4 5 8 5
without shutter 95 100 91 88 88
with shutter LV14 86 90 85 80 80
sensitivity drop(%) 9 10 7 <) <)
without shutter 103 107 100 94 93
with shutter LVv15 98 103 97 89 89
sensitivity drop(%) 5 4 3 5 4
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4.2.2 R~G~B Ratio
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Gray Chart
R{G| B Meanl R |G | B |Mean| R | G B |Mean| R | G | B [Mean| R | G | B [Mean

Without Mechanic Shutter 242 | 249 | 239 | 226 | 27 | 209 | 232 | 206 [ 227 | 163 | 220 | 192 | 220 | 148 | 204 | 174 [ 219 | 135 | 212 | 162

With Mechanic Shutter | 244 | 249 | 242 | 209 | 161 | 167 | 163 | 166 {30 133 [ 126 | 132 93 | 93 | Of |89 [ 53 | B3 | B3 | 2
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