O[&h ZALQI #g A 49 OLiX| HIE ALBE XY FHH2tE 28 2t 4K

=& 2008-45SP-6-11

ot FARI W& Ao oA BlE AR
A 7heke 24 & QAR

(DCT-Based Energy-Ratio Measure for Autofocus in Digital Camera )
o] 4 &
(Sang Yong Lee)

2 o

2 ERIAE oW mAY WB ALY uX HE Asd UAY Auis 23 @ ANAE AL AYEY
ACZDC1 % ACSDCI 27 3 AR o4 3Ake) W@ A9 ACSH DC ASel A Mg AH83t olm|x)e Age
AEE wushed, ot ek BR GUSY ol TAl W ouA 240l Mg T gtk =@ ALY A%
e AR A QA ML) A 23 e WY F18718 FRHOE 24T ¢ Uk AT AL PEe =9
Hos, oF Ba Feo) fle A, AVAR L ALNL Fgol U A A 4F FIH AQY AVAY H5S BF
st

Abstract

A DCT-based energy-ratio measure for autofocus in digital camera is proposed in this paper. This measure, namely
AC2ZDC1 and ACSDC], determines the sharpness of an image using a ratio between AC and DC energy in the DCT domain.
This method is derived from energy analysis of DCT coefficients. Autofocus score calculation method is used to assess the
performance of the proposed measure and to compare it with other measures. Experimental results under various conditions
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verify the robustness of the proposed focus measure for the Gaussian as well as impulsive noises.

Keywords : Digital Camera, Autofocus, Focus measure, Impulsive noise, Gaussian noise
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Fig. 2. In focus sample images.
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Table 1. DCT Energy Analysis of the sample Image.
Ot |yl | ) | T/
Bench 932 584 366
Bikes 96.9 711 516
Butterfly 98.1 850 66.5
Cemetery 98.2 64.7 3».3
House 99.4 700 495
Rafting 98.7 720 534
Statue 996 6.7 58.0
Seaside 984 505 390
Standard 91.9 90.8 744
Lena 994 729 56.7
Average 979 717 52.1
- Epc : Energy of DC
- Eow : Energy sum of all DCT components (DC and 63 AC)
- Excgsi~swy : Energy sum of /* ~ 5" AC components
- Eacgst~200) : Energy sum of /" ~ 2™ AC components
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Table 2. Comparison of focus measure without noise.
Object | Sobel SML EOL N Var Ratio Be ACIDCI ACSDCL
Bench 11 1 131 5 1 2 2 2
Bikes 12 33 111 4 2 4 3 3
Butterfly | 12 42 1 3 2 5 3 3
Cemetery | 12 1 1 3 1 4 2 2
House 1 1 1n1 4 2 3 4 3
Rafting 12 1 12 6 2 3 3 3
Statue 1 1 1 5 2 3 5 4
Seaside | 12 1 11 8 2 3 6 4
Standard | 14 83 194 81 171 107 4 3
Lena 12 122 111 7 2 3 4 3
Average | 1o 34 91 53 33 41 36 3
Score
Ranking | 8 3 7 6 2 5 4 1

SML, ACZDC1E & Z#4E B 13y Sobeld}
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AN ACSDCle] ACZDClET & H4E Hol:=

olfre ool flv A o Be AC AFE] %

A gl ¥ E Q7] wEolo
2. 71RAICH U ABAE EF SHAMO MY
ANt 2 9 A] g0l Y& A%, BE DCT

WAED N Var, 5L ¥ 33 T 49 o] 24

# ANREA F aurw BT 29 dhe) 94 3

aste) AR AR PAEL V12 AT B

Ql ukeh o] F2 HE4E Ax Eayrh Sobele H

Ask T2 HARY SN T 4L BYAY,
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Table 3. Comparison of focus measure with 05%
Gaussian noise.
Object | Sobel SML EOL N. Var Ratic Be ggf AC?DC
Bench 11 177 2203 5 24 93 2 48
Bikes 194 2 &8 4 46 37
Buttefly | 11 191 20 44 3 51 3 44
Cemetery | 11 9 20 3 1 86 2 2
House 12 191 22 5 97 92 3 3
Rafting | 12 18 188 7 49 54 37 3
Statue 12 188 194 5 11 6 81 75
Seaside | 12 192 0 8 3 51 6 4
Standard | 13 197 20 81 3 10 4 4
Lena 13 175 17 7 106 106 1l 106
A;’Ce:je 117 188 195 56 57 73 47 47
Ranking | 6 7 8 3 4 5 1 1
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