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Abstract

This paper proposes an enhance prediction for conventional near-lossless coder to effectively lower external memory bandwidth
in image processing SoC. First, we utilize an already reconstructed green component as a base of predictor of the other color
component because high correlation between RGB color components usually exists. Next, we can improve prediction performance
by applying variable block size prediction. Lastly, we use minimum internal memory and improve a temporal prediction
performance by using a template dictionary that is sampled in previous frame. Experimental results show that the proposed
algorithm shows better performance than the previous works. Natural images have approximately 30% improvement in coding
efficiency and CG images have 60% improvement on average.

Keyword : Line-based near-lossless coding, inter-color correlation, variable block size, fast template matching, mode decision.
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2. Variable Block Size Prediction
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3. Template based prediction
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4.1 Fast template matching
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Table 1. The performance comparison of natural images
QP=1 QP=2
Image Algorithms o== | PSNR | ;== | PSNR
HEE [dB] HEE [dB]
JIE 71¢ [12] | 2.307 | 49.92 | 2.825 | 45.21
o ICP XM& 2.768 | 49.93 | 3.409 | 4525
Bigships
ICP+7KH 22 | 2.875 | 49.93 | 3.532 | 4524
Mot 75 2.901 | 49.93 | 3.572 | 45.24
71Z 7|8 [12] | 2.165 | 49.92 | 2612 | 45.19
- ICP Mg 2.817 | 49.92 | 3.397 | 45.21
1
b ICP+7KH{ E2 | 2.885 | 49.93 | 3.494 | 4522
Mok 7 2.900 | 49.93 | 3.518 | 4522
J1Z 7|8 [12] | 2.942 | 4999 | 3.768 | 45.37
c ICP Xg 3452 | 50.00 | 4.483 | 4543
rew
ICP+JI 22 | 3535 | 4998 | 4.523 | 45.39
Mok 7 3.562 | 49.98 | 4.580 | 45.40
7|1Z 708 [12] | 2.956 | 49.99 | 3.870 | 45.45
Lot ICP XHg 3.742 | 50.03 | 5.020 | 45.54
ets
ICP+7I21 E2 | 4.000 | 49.99 | 5315 | 45.53
Mot 7 4.055 | 49.99 | 5409 | 4555
JIE 718 [12] | 1.793 | 49.93 | 2117 | 45.18
ICP XHg 2.078 | 49.95 | 2484 | 4520
Mobcal
ICP+7H 22 | 2114 | 49.95 | 2.543 | 45.19
Mot 7 2130 | 49.94 | 2564 | 45.19
J1Z 7|8 [12] | 1.587 | 49.95 | 1.849 | 4519
ICP XM& 2.040 | 49.97 | 2411 | 4521
Parkrun
ICP+7IH E2 | 2116 | 4997 | 2527 | 45.22
Mok 7 2.120 | 49.97 | 2532 | 45.22
1= 719 [12] | 2.011 | 4997 | 2411 | 45.24
) ICP XM& 2276 | 50.02 | 2.752 | 4527
Shields
ICP+7I 2 | 2.304 | 50.02 | 2.796 | 45.27
Mot 7 2.311 | 50.02 | 2.806 | 4527
7|1Z 7|8 [12] | 3.843 | 50.20 | 5.805 | 46.01
ICP XM& 4683 | 50.17 | 7.208 | 46.00
Shuttle
ICP+7|t1 E2 | 4.838 | 50.10 | 7.535 | 45.98
Mot 7 4915 | 5011 | 7.719 | 46.02
71Z 7|8 [12] | 2.048 | 49.92 | 2467 | 45.17
ICP Mg 2401 | 49.92 | 2.901 | 45.18
Stockholm
ICP+7HH{ 22 | 2505 | 49.92 | 3.045 | 45.18
Mok 7 2518 | 49.92 | 3.062 | 45.17
J1Z 7|8 [12] | 2.406 | 49.98 | 3.080 | 45.33
ICP XM& 2917 | 49.99 | 3.785 | 4537
Average =
ICP+7IH 22 | 3.019 | 4998 | 3.923 | 45.36
Mok 7 3.046 | 49.98 | 3.974 | 45.36
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Table 2. The performance comparison of CG images

QP=1 QP=2

3. CC Zyef HES 0| ME 45 vl

Table 3. The performance depending on the number of templates in CG images

Image Algorithms ol PSNR | <= PSNR

HEE [dB] HEE [dB]

7|1Z 719 [12] 5878 | 5248 | 6.960 | 48.20

Web 1 ICP+7|H E2 7.919 51.21 9.298 47.01

ICP+VB X& 8.829 5214 | 10.719 | 47.18

7|1Z 719 [12] 6.486 53.64 7.657 48.88

Web 2 ICP & 8.419 52.34 10.009 | 48.44

ICP+7I1 22 | 9495 | 5293 | 11.646 | 47.70

7|1E 714 [12] 7.361 50.88 8.579 47.95

Web 3 ICP & 9.414 51.77 | 11.158 | 47.34

ICP+7t# £ | 10.668 | 5024 | 13.329 | 47.43

712 71 [12] 5.442 53.53 6.571 49.02

Web 4 ICP A& 7.025 53.09 8.580 48.33

ICP+7IH E5 7.639 53.08 9.500 48.11

7|1& 71 [12] 6.292 52.63 7.442 48.51

Average ICP X& 8.194 52.10 9.761 47.78

ICP+7IH E5 9.158 5210 | 11.299 | 47.61

30%, 31%%] ¢=E TS HAoh
% 1_<4 S 7]ﬂ*°1] ICPS} 7}L £ 011 3 Z‘J 83}
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2t 71%}—8— 71—: 1% 13l 27%, 29% 43
ok £ 32 CG 974 HEH el wE "5 719 o
= 5& Uehith CG 9732 FE310] 50074 & ), 7]
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At FAFEY HE residue™ T2 AR 54 AAIG) ©]
&) residue gt o B7] WjFo HIERES o] &34 dS
SHA =W residue #ko] HISzHISEE Apd GAtel] HlE] o

QP=1 QP=2
Image | Template = | _ .- | PSNR | .= | PSNR
HO= [dB] HTO= [dB]
500 9.471 51.79 11.572 47.28
700 9.664 51.67 11.840 47.02
Web 1
1000 9.984 51.68 12.240 47.30
1500 10.424 51.86 12.835 47.43
500 10.239 52.43 12.705 48.14
700 10.535 52.63 13.087 48.06
Web 2
1000 10.967 | 52.42 | 13.707 | 48.14
1500 11.689 | 5243 | 14.718 | 48.17
500 11516 | 5255 | 14.449 | 47.84
700 11.820 52.54 14.903 47.79
Web 3
1000 12.258 52.56 15.521 47.01
1500 12.912 52.61 16.472 47.68
500 8.145 53.28 10.214 48.34
700 8.316 53.30 10.439 48.30
Web 4
1000 8.536 53.24 10.756 48.31
1500 8.806 53.07 11.153 48.36
500 9.843 52.51 12.235 47.90
700 10.084 52.54 12.567 47.79
Average
1000 10.436 52.48 13.056 47.69
1500 10.958 52.49 13.795 47.91
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Fig. 9. The performance comparison to JPEG-LS (a) City, (b) Mobcal, (c) Parkrun, (d) Web 1, (e) Web 2 (f) Web 4
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Table 4. The computing time of natural images

Time (sec)
Image Full search Fast template ICP and f|xed Mode decision JPEG-LS
matching block size
Bigships 2.885 2.131 0.423 0.993 0.875
City 3.607 2.278 0.469 1.052 0.885
Crew 1.943 1.848 0.339 0.917 0.794
Jets 1.996 1.827 0.339 0.897 0.814
Mobcal 5.218 3.211 0.670 1.249 0.929
Parkrun 6.602 3.465 0.822 1.337 0.932
Shields 4.527 2.545 0.520 1.133 0.9
Shuttle 1.779 1.698 0.335 0.856 0.592
Stockholm 3.193 2.262 0.461 1.047 0.91
Average 3.528 2.363 0.486 1.053 0.848
H 5. CG Yol oAt AlZt At
Table 5. The computing time of CG images
Time (sec)
Image Full search Fast template ICP and fixed Mode decision JPEG-LS
matching block size
Web 1 2.682 1.638 0.377 0.785 0.333
Web 2 2.464 1.614 0.378 0.771 0.284
Web 3 2.348 1.561 0.354 0.755 0.266
Web 4 2.284 1.644 0.367 0.791 0.370
Average 2.444 1.614 0.369 0.776 0.313
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