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A Novel Method to Improve Quality of Decompressed Image Based on
Characteristics of Human Visual System

YAO Jun—cai, SHEN Jing
(Shaanxi University of Technology, Hanzhong 723000, China)

ABSTRACT: This study aimed to improve the visual effect and the quality of the reconstructed images. Combining the
characteristics of human visual system and spectrum coefficients in the transformation domain, a compensation matrix was
constructed to improve the quality of decompressed image, which was to compensate the inverse quantization coefficients
during the decompression. And the simulation experiments were carried out for three color images based on JPEG
compression algorithm. The experimental results showed that, under the six compression ratios, compared with JPEG
technology, SSIM and PSNR average values that reflected improved image quality were increased respectively by 2.5275%
and 11.8977% by adding the compensation matrix in the reconstruction process of the decompressed image. The experiment
showed the compensation matrix can enhance effectively the quality of the decompressed image, and compensates the
quality degradation due to quantization during compression.

KEY WORDS: image compression; characteristics of human visual system; compensation matrix; structural similarity

W 25 1 A0 22 AR B 1 g i £ BBk
MG AT ARG o SR, 7R 15 BBOARA 45 AAT15
i 19 [] P, g P 45 St 2 AT R T 3 e o A5
RCAFAHE | e 2501 i 05 B A P A5 — AR B M A
[F] Fi, 33K 26 [ ) 3 B 2 68 £ 8 T 46 2 AR I Ay o
SEAR R IT A FE A, WG| T ORI B AR Tz
RO FIRAFFE

Wis B HEA: 2015-03-22

FUG AR BRI FRZ —, WA T T
AT, L HOETE RS R e AR e, BRIk
T JPEG FIJPEG2000 FIG 4 [ Prbrife . K17, 24~
Brpni 5 RS A R AR — o R EREET ", 2RI
BABATH N ARE S NIRSEREE. JPEG JLF
V2 JEALSE R | T TPEG2000 H 254 T A MRS R A%
FptE s MR H RO ABRSE R BT e | /D7

E&WH: HEKHRR R4 (61301237) ; BEFGARHHT 21T (2015KIXX-42) ; BRFGA EE 7L IR 4 (2015]K1139)

TEERE N BN (1979—), 55 WAL BTN A, P B 12 Be R 20 , E2EBEFE 07 0] M (R AR S b B e 15



96 f % T

20154F 11 H

MRS PERRURRE 0T O RE SRR P TR SR M A
R TS T — 7 OR T, W D O A
PR TR A8 . 534, Y4 i —E (i)
figp 20 PG R ] Sl R AT LR PR 2 2 R 7
KILET S ES e disur - LINEE R SE - NI 3E )
AR, RN TGN L, TR WS 24K
AL O, MAEM A R, B R e AR R 10
PG , (E B A % 015 B BOA 15 B RO AME2 , AT
(A s R Y R A A — e R YR L, 3R
TR AR BT, 5 G R XS L R U
AL AR P A PG S SR 2R BCRRAE A A T — o
TE A S 455 A S e A AMEERE A, G0 e A MR A 7 S
P i et B AR, e Ak 40 i TR A ) o A
W AR, IR IPEG IR 5%, X 3 IR ST T 6
Toft 246 LU B (7 EL SR BT

1 ABRXEE B R AN M B P B

R B RE AR e 1 — R RS U RE B

SRR (CSF) A fAtid , H 32 2l AN [ 25 R 1
HRZE RO BRI, 5 2 TR Z A YOG
FORAIAR , ) pR B B R e 1 R A XS FEBE (S (8
JiE SRS SR . F IR DI RS RSN
T, AR L R R e i A S N HRAL 0398
I FUIRZS I, EARXS HEREAE BIER, RIAHR XS s 8 48
BELAOEIEC ™, N 19304ETT4R , [El NS CSF AT T
REWHoe, BRI T2 WECARA 1, 455
CSF B 2 WA e RRPE R BOR (B 25 TRl Re 1 | R R Ak
PRAY S PR EER S AR, 33 R 1 Mullen 5582 H Y
X7 A8, 8] Y € FE BRI Movshon 546 H UFE 852
JERERL . Ry,

Crmlfy) = T5/2e (1)

Cr (fy) = are” +aye” (2)

s Conn B Croy 73900 D9 R 52 JEE R0 40 8 X
JE ORI ; f o 9 A58 b A &SR] A, D A AR
(J&1Ce )™ 28 a, b Flc B ILER L,

®1 REPESHYWE

Tab.1 The values of the parameters in the model

SR a b, ci a b, C
Blue-Yellow 7.032 845 -0.0004 4.258 205 40.690 950 -0.103 909 1.648 658
Red-Green 109.1413 -0.0037 3.424 36 93.597 11 -0.003 67 2.167 71
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Fig.1 The rectangular luminance grating and the diagram of obser—

vation angle calculation method
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Fig.2 Schematic images to reflect the relationship between the DCT

forward transformation and the inverse transformation
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Fig.3 Decompressed images added with the compensatory matrix after inverse quantization under different compression ratios for Lena image
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Fig.5 Decompressed images added with the compensatory matrix after inverse quantization under different compression ratios for Lotus image
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Tab.2 Six compression ratios of three color images and the results of calculated SSIM and entropy of decompressed images

- BN JPEG SSIM {i -4
JE45 L SSIM {H 15 S FE4R L SSIMA{H E¥=N T W%

11.133 0.9787 1.5325 11.8395 0.9595 1.5321
18.2298 0.9499 1.5326 19.7712 0.9166 1.5324
31.0058 0.9148 1.5332 32.708 0.8819 1.5329

Lena 41.6675 0.8677 1.5378 421171 0.8411 1.5365 3.5241
78.5646 0.7555 1.5396 77.8434 0.7299 1.5387
106.8231 0.6849 1.5495 104.8517 0.6516 1.5415
10.0674 0.9805 1.5506 10.4603 0.9611 1.5495
17.5199 0.9505 1.5506 18.6872 0.9121 1.5496
32.1623 0.9213 1.5508 32.7843 0.9055 1.5499

Pepper 37.5278 0.8702 1.5524 39.7364 0.8423 1.5516 1.9016
68.0422 0.7489 1.5529 70.9279 0.7371 1.5517
95.3251 0.6669 1.5620 96.614 0.6769 1.5532
10.5138 0.986 1.5518 11.463 0.9727 1.5517
15.7745 0.9656 1.5522 16.7579 0.9484 1.5521

Lotus 23.5824 0.9306 1.5526 24.8279 0.9194 1.5525 2.1566
32.9254 0.8864 1.5530 33.3508 0.8705 1.5528
57.4732 0.7863 1.5532 59.1801 0.7689 1.5529
87.746 0.7040 1.5586 88.6354 0.6740 1.5577
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