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JPEG quantization table design using R—-D optimization and neural network
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(Chung Hee Ka. Jong Bum Lee. Gu-Min Jeong)

Abstract - This paper presents JPEG quantization table design using RD optimization and neural network. Using R-D
optimization, quantization table with good performance can be obtained. However, it is time-consuming and difficult to
adopt to embedded systems. In this paper, a new gquantization table design method is proposed using R-D optimization
and neural network. Neural network learns the quantization table obtained from R-D optimization and produces a
quantization table for the images. The proposed system is applied to Yale face data. From the simulation results, it has
been shown that the proposed codec has better performance than JPEG.
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JPEG R-D (Neural Network)
Size | Quality | Size | Quality | Size | Quality
(Bytc)| (dB) | (Bvtc)i (dB) | (Byte) | (dB)
Image 1| 3382 36.00f 3358 37.17| 3399 37.17
Image 2| 3023 37.13] 2907 37.60] 3062 38.20
Image 3] 2994 37.981 2807 38.06) 3105 39.08
Image 4] 3309 35.19] 3333 37.06[ 3149 36.14
Image 5] 3302 36.26] 3279 37.17 3382 37.28
Image 6] 3099 36.61 300t 37.48] 3082 37.73
Image 7] 3164 36.701 3092 37.46| 3280 38.15
Image 8 3395 35,501 3368 37.09| 3342 36.75
Image 9] 3298 36.181 3207 37.31] 3187 37.03
Image 10] 3088 36.76] 2944 37.74] 2991 37.73
Imagc 11| 3269 35.71 3304 37.13 3251 36.62
Image 12| 3223 36.09] 3164 37.28{ 3237 37.26
Image 13| 3332 35.58f 3351 36.93 3309 36.70
Image 14| 3302 35.431 3306 37.181 3219 37.96
Image 15| 3129 37.08] 2994 37.60] 3123 38.03
avaad| 3221| 36.28] 3161 37.35| 3205| 37.46
#1 Normalol®] el g DATAM
E 1 & A% wHo® normal olwAd dsiA R-D
#HHshE Pzt hﬂ"ll“—% T F AR Fon HED
Adtolty, EG4 A JPEG R-DH A3 vy, A% %
@ T gt Ho 12e ?li%‘ @ % 2 298 udd
o s Fo AALE ol 8% ol JPEG Bt SIZE9
Quality moﬂ A Foldg B "ﬁ ﬁl‘jr‘
JPEG Neural Network
(average} {average}
Size Quality Size Quality
(Byte} (dB) (Byte} {dB)
Image 1} 3335 36.14 3361 37.16
Image 2 2868 37.36 2083 38.13
Image 3 2925 38.18 2943 38.75
Image 4 32001 35.73 3025 36.52
Image 5 3280 36.19 3281 37.11
Image 6 3088 36.88 3041 37.96
Image 7 3167 36.486 3229 37.62
Image 8 3390 35.45 3380 36.69
Image § 3247 36.39 3208 37.23
Image 10 3093 36.75 3020 37.89
Image 11 3194 36.05 3267 36.96
Image 12 3270 35.96 3268 37.08
Image 13 3279 35.74 3331 37.19
Image 14 3278 35.51 3210 36.87
Image 15 3104 37.17 3083 37.99
Total avcrage 3189 36.40 3175 37.39
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