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Adaptive Block Truncation Coding
Based on Gradient Information

Yong Dal Shin*, Bong Lak Lee*™, Kuhn Il Lee™ Regular Members

2 %

E miodMe AAE g M2 2713 °l%§} g BTCE ALsAqc) A FEoA 24 E &
U =e) BAHEE o7 8 78] FHE A MR E AF2A sobel AAe] FARE o) &
Aok AAE 3 57T FHoA ’“91&]‘{: 4 84 Al wAE = AP Gk 23 E Fo)
7] QahA MES 271k Aolstath FFHE 2P Bt AdEiol 71E9] H 3 BTCRG Al
Aol ey, oA ”%ﬂ—c’ﬂ’\i %143%“’1 Aol Ao, £3 PSNRe| MA€-S st

Abstract

We proposed an adaptive block truncation coding(BTC) using gradient and a new initial value.
We used gradient of sobel operator as a new category classification coefficient to reduce jagged ap-
pearance at edge part. We defined a new initial value to reduce large quantization error in the
4-level quantizer block including edge part. By computer simulations, we showed that the proposed
method less computation load, reduced jagged appearance at edge part, also improved PSNR more
than the conventional adaptive BTC,
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Fig 1. The 3x3 mask : (a) 3x3 image region : (b) Mask
used to compute Gx at center point of the 3x3
region : (¢) Mask used to compute Gy at center
point of the 3x3 region,
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Fig 2. The gradients of the 4x4 block.
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Table 1. A comparison to computation load of the CCC.

Conventional CCC | Proposed CCC

(standard deviation) (gradient)
Adder 32 72
Multiplier 17 0
divider 2 0
Square root 1 . 0
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Fig 3. The variation of quantzation level based on in-
itial value : (a) The original image data ; (b) the
quantization using the conventional initial
value : {¢) the quantization using the proposed
initial value,
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Fig 4. The original images of BOAT, PEPPER, and
BANK and enlarged images of BOAT and
PEPPER.
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Table 2. The PSNR results of simulation for test

images.
Unit : dB
Test bpp Conventional| Proposed | Proposed | Proposed e
images ABTC method 1| method 2 | method 3 (b)
2.00 36.18 —:36. 25 37.;18 37.40
1.75 35.78 35.82 36.85 36.78
BOAT | 1.50 35.25 35.30 36.09 36.02
1.30 34.46 34.56 34.98 34.94 ]
1.15 33.56 ) 33.61 33.77 " \ 33.71A
2.00 35.51 35.70 37.71 ‘ 37.64
1.75 35.42 35.55 37. 29' | 37.17
BANK | 1.50 35.17 35.20 35.78 3")687 ] ©
1.30 34.54 34.58 34.83 34.82
1.15 33.17 33.20 33.24 HZT |
} 2.00 36.97 | 36.99 37.76 7.64
1.75 36.45 36.45 37.09 36.99
PEPPER 750 35.79 35.78 36.28 36.20
1.30 35.04 35.05 35.37 35.30
J 1.15 34.14 34.18 34.29 34.33
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Fig 5. The enlarged images of the reconstructed
images at 1.30 bits/pixel : (a) Conventional me-
thod : (b) proposed method 1: (c) proposed
method 2 ; (d) proposed method 3.
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Fig 6. The enlarged images of the reconstructed
images at 1.15 bits/pixel : (a) Conventional me-
thod ; (b) proposed method 1 : proposed method
2 (d) proposed method 3.
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