ISSN 1004-9037 ,CODEN SCYCE4 http://sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 30,No. 4,Jul. 2015,pp. 816—823 E-mail: sjcj@nuaa. edu. cn
DOI:10. 16337/;. 1004-9037. 2015. 04. 013 Tel/Fax: +86-025-84892742
© 2015 by Journal of Data Acquisition and Processing

—Ff AT JPEG B S BEEE/KENEZE

AOB AR REE BE4
(1. AL 5388 K25 ARG BT, AL BT, 100044 5 2. H R RN 28 K 24 B 2L 4 24 B, A6 58, 100038)

B Fo R — AT IPEG B8 %5 E T APk, 50 kA A IPEG B4 DT £ 480 % 4 4
WG 0 15 7 4 A B R R 80 A BT R K N K P S L S AEOR 2 R
do k5 B AR AT HUME R L AR R R A I 0 SR U SR L OF A 2 K PP R U 4R L AR
4 JPEG Bk, a2 R 3% Sk A2 SN K ACH 45 R 80 B 0L T 03 AR U o 49 PSNR M. L 1
AR K A 8 3 A B

RBEIA . 47 AR T E AR JPEG BAR

RESEE. TP391.4 XEARERG A

High-Capacity Reversible Watermarking Scheme for JPEG Images
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(1. The Institute of Information Science, Beijing Jiaotong University, Beijing, 100044, China; 2. School of Anti-Terrorism People’

s Pubic Security Universty of China, Beijing, 100038, China)

Abstract: A high-capacity reversible watermarking algorithm for JPEG images is proposed. The algo-
rithm determines the embedding positions with the zero coefficients intervals of DCT coefficients in JPEG
images. The embedding capacity is calculated based on the zero values number in each interval. Moreo-
ver, it brings no additional information, e. g. the location map. According to the zero coefficients inter-
vals, watermark information can be extracted accurately, and the original image can be recovered loss-
lessly. Experimental results show that the algorithm can obtain the watermarked images with high per-
ceptual quality and high capacity, and the increment of image file size is smaller than other reversible wa-
termarking schemes for JPEG images.
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Table 1 The capacity and PSNR under different thresholds

Wi T Milkdrop Girl Lena
i ATE/10° bpp PSNR i A TR /10° bpp PSNR i AR /10° bpp PSNR
10 21.881 33.45 38. 467 9.617 57.8 14.45
20 8.987 34. 80 13.794 3. 448 29.922 7.48
30 4. 547 35. 44 5.127 1. 282 16. 907 4.227
40 1. 389 38.23 1.297 0.324 9.674 2.419
W T Airplane Pepper Baboon
! W AE/10° bpp PSNR i AR /10° bpp PSNR W AE/10° bpp PSNR
10 61.371 26.97 63.4 28. 36 132.599 22.23
20 39. 154 27.48 31.173 29.02 106. 155 22.56
30 22,247 28.15 15.518 30.02 74.493 23.02
40 10. 559 30. 00 6.683 32.29 46. 692 24,45

(a) Milkdrop (33.45 dB)

(d) Airplane (26.97 dB) (e) Pepper (28.36 dB) (f) Baboon (22.23 dB)

5 R AKEEHER(T=10)
Fig. 5 The images after embedding (T=10)
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Fig. 6 File size increments compared with Akira's method™
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Table 2 File sizes of watermarked images with same capacities

BEEG BB _ Akira Jrik Rk
WA/10  bpp A Ji KN/ Byte A /10" bpp A Ji KN/ Byte

Milkdrop 7 498 14. 389 7 846 14. 389 7 799
Girl 9 967 15. 503 10 348 15.503 10 301
Lena 13 359 15. 503 13 735 15. 503 13 738
Airplane 13 571 14. 999 13 935 15. 198 13 904
Pepper 15 070 15. 488 15 455 15. 625 15 411
Baboon 23 173 13.153 23 515 13. 168 23 474
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