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Abstract

This study proposes a new type of copyright protection scheme using information hiding technol-
ogy. In the scheme, we select some pixels from the original image to form an information image,
and a thumbnail of the original image is composed of the residual pixels. Quantizing and encoding
the result of the discrete cosine transform (DCT) of the pixels in the information image, then ob-
tained code stream is compressed and embedded in the thumbnail. Finally, the thumbnail with
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embedded data is transmitted in public channel. And recipients with permission can reconstruct
the original image using the key after previewing the image. In the simulation experiment, the
PSNR value of restored image reached 40 dB which shows that our method can improve the image
quality. Besides, the proposed method can achieve high data compression rate and low running
time.
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Figure 1. Design block diagram of new image protection scheme
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Figure 2.The original images and thumbnail images
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Figure 3. Thumbnail image embedded with secret data
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Figure 4. Reconstructed images
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FAVEIE N ny W B E AR R I 73 3 00 2 2 PR 1K PSNR B (5 B FE(LS) A SIS AT I [R) 2R AT 1
WHoL, BRI RIS RERTE R 1~4 o SRIRE Hnr DS, TRIRRAR 3 5 n Ok E g R 1Y)
PSNR i, PG E R B, XREFEN n ORGS0t , 7 E RS 2 2k 1 7 B
MG EEERBZHIUERFWEGRER. SR, SCI0HERERE W R 2 m ik S -G
. T EE W RS DCT REIN St B 7 BIREATIE RN, BI{E W & KT DCT RE R £ 1
DX T DU D e B R N A S S0 T 228 BRI R R PRI, R AR AR M8 BRI B R
RIS T IRE BRI & .

BAVE A 545 EME Lena, ‘& 1) DCT R4 & K BME A Re#E I 900, 75 M Wik Bz, 24 {8y 1000,
FEEEIZ PSNR h 24 dB. 24 W /NF i KRE IS W I3 0 B 98 25 580 PSNR (1 R[4, HS AR 3K
SHIEGIA BA mf .

Table 1. Reconstruction performance when using Lena as original image

= 1 (M Lena fEARIBEIRITAVER 4 RE

Z¥n ZH W PSNR Time (s) LS (bits)
4 1 46 10 1.5 x 10°
4 15 41 7 1.1 x10°
8 1 48 6 8.1x10*
8 15 43 4 6.3 x 10
8 30 39 4 5.3 x10*
16 1 51 3 4.4 x 10*
16 15 46 2 3.4 x10*
16 30 42 2 2.9 x 10
32 1 54 2 2.3x 10
32 15 49 2 1.8 x 10
32 1000 24 1 8.5x10°

Table 2. Reconstruction performance when using Baboon as original image

%< 2. {¥F Baboon {EARIGERATHOE B 14 &8

ZHn ZHW PSNR Time (s) LS (bits)
4 1 41 12 2.1x10°
4 15 36 9 1.6 x 10°
8 1 44 7 1.1 x 10°
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Continued
8 15 39 5 8.3 x10*
8 30 32 3 5.1 x 10*
16 1 47 4 5.8 x 10*
16 15 42 3 43x10*
16 30 35 2 2.6 x 10
32 1 51 2 3.0 x 10*
32 15 45 2 2.3 x 10
32 1000 25 1 8.6 x 10°

Table 3. Reconstruction performance when using Peppers as original image

< 3. {£F Peppers (EARIGEIRFTRIE 2 1 5E

Z¥n ZH W PSNR Time (s) LS (bits)

4 1 46 11 1.6 x 10°
4 15 42 9 1.3 x10°
8 1 47 3 6.5 x 10*
8 15 45 6 7.4 x 10
8 30 39 4 5.5 x 10*
16 1 50 4 4.8 x10*
16 15 48 3 4.1 %10*
16 30 42 2 3.0 x10*
32 1 53 2 2.5 x 10
32 15 51 2 2.1 x10*
32 1000 22 1 8.3x10°

Table 4. Reconstruction performance when using Barbara as original image

F< 4. £ Barbara {E AR IGEISFTRIE 2 1 EE

Z4n ZHW PSNR Time (s) LS (bits)
4 1 45 11 1.7 x 10°
4 15 43 9 1.5 x 10°
8 1 48 6 9.1 x 10*
8 15 46 5 8.0 x 10*
8 30 39 4 5.8 x 10*
16 1 51 3 4.9 x10*
16 15 49 3 43 x10*
16 30 41 2 3.1x10*
32 1 54 2 2.6 x 10
32 15 51 2 2.3x10*
32 1000 23 1 8.3x10°
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Table 5. The performance comparison between the proposed scheme and the scheme in [21]
F 5 BANARS2UHH A RETHERELLR

BH r=07 r=0.75 r=0.88 r=0.94
WRAR RUTHFRE AXHE RUVYFE KXHE [RUTHE EAXHE [RUBYHER AR

PSNR 24 37 37 46 42 48 44 51
Time (s) 63 10 40 10 22 6 16 3

LS (bits)  7.2x10° 1.6x10° 43x10° 15x10° 24x10° 81x10* 1.2x10° 4.4x10°
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FIMGAHZ AR EIE, 750 R BERS 45 2 70 B BUR A4S IR . XL 7R BE RE /N R AE AR it o5
i 98, WREs Sy A7 P R A Dl RE[RI ORr B v BB ANl AR VR i
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AW 5453 T E 5K H AR R 542 (20ZR1400700) . i i BHE B K15 (2019SHZDZX01) . [H %
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