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High capacity information embedding scheme in
VQ-compressed image index map

Deng Xiaoman,Pan Zhibin, Qiao Ruiping,Gao Fengjuan
(School of Electronic and Information Engineering ,Xi’an Jiaotong University ,Xi’an 710049 China)

Abstract : Embedding capacity is one of the important factors that affect the information hiding perfomance. An improved
information hiding scheme for VQ-compressed index map images based-on joint neighboring coding ( JNC) technique is
proposed to increase the embedding capacity. The proposed method embeds secret data by using the difference values
ranging between the current VQ-compressed index and its four neighboring indices. Experimental results show that the
proposed method increases the embedding capacity significantly compared with Chang’ s and Yang’ s method. The proposed
method obtains 2. 11 to 3. 16 times embedding capacity compared to Chang’ s method with only a 5. 13% to 13. 10% increas
of the bit rate. As a result, the value of embedding-efficiency is increased on average from 0. 10 in Chang’ s method to 0. 26
in the proposed method.
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Tab. 1 Coding rule for four cases based on 1-bit secret data
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Tab.3 Effect of m’s value on the embeddingcapacity and bit rate

m
A 2 3 4 5 6 7 8
c, 35 828 37 596 39 816 41 364 43 584 45 472 48 036
b 0.723 0. 689 0. 652 0. 642 0. 657 0. 695 0. 747
Lena EH G 1220 3267 6168 8 903 11119 12 771 13 689
FIEN 1912 1 864 1953 1872 1930 1924 2 004
FRERAE O 12 870 10 871 7 881 5227 2953 1307 309
c, 32918 33273 33728 34 099 34 686 35 091 35 540
b 0.775 0. 754 0.724 0. 697 0. 682 0. 698 0. 746
Baboon EH 713 1868 3911 6 786 10 464 13 769 15 437
B 457 423 431 419 447 441 442
FER G 14 832 13 711 11 660 8 797 5091 1792 123
c, 36 126 38 310 40 424 42 674 44 316 46 445 48 428
b 0.726 0. 707 0. 680 0. 656 0. 658 0. 692 0. 746
Goldhill EH BB 974 2262 4539 7729 10 953 12 914 13 821
FAE O 2 061 2102 2 105 2 134 2052 2 063 2053
RERR G 12 967 11 638 9 358 6 139 2997 1025 128
F4 m=5n6 ENXEGEMERRT GBS
Tab.4 Percentage of four cases in six test images(m =5)
/%
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IEH L 55. 64 42.41 51.65 51.70 64. 42 62. 10 54. 65
T 11.70 2.62 23.75 22.36 13.34 16. 44 15.03
BRI 32.67 54.97 24. 60 29.77 38.36 29.72 35.02
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Tab.5 Comparison between the proposed method and other methods

HE iy Lena Baboon Airplane Boat Goldhill Peppers S
VQ( b =0.5625) PSNR/dB 33.619 24.251 29. 944 29. 332 30.293 30. 580 29.670
PSNR/dB 33.619 24.251 29. 944 29.332 30. 293 30. 580 29. 670
74 /bit 41 364 34 099 51 004 49 894 42 674 45 154 44 032
AL(m =5)
LR 0. 642 0. 697 0. 623 0. 635 0. 656 0. 635 0. 648
RARCR 0. 246 0.187 0.312 0. 300 0.248 0.271 0.261
PSNR/dB 33.619 24.251 29. 944 29.332 30. 293 30. 580 29. 670
Zm/bit 16 129 16 129 16 129 16 129 16 129 16 129 16 129
Chang( m =6)
MR 0.579 0. 663 0.572 0.584 0. 580 0.571 0.592
AR 0. 106 0.093 0.108 0. 105 0. 106 0.108 0.104
., 2.565 2.114 3.162 3.093 2. 646 2. 800 2.730
R chang J7¥k HLEE /% 10. 88 5.13 8.92 8.73 13.10 11.21 9. 66
a /% 132.08 101. 08 188. 89 185.71 133.96 150. 93 149. 84
PSNR/dB 31.285 24.231 28. 609 28.611 29.713 29.716 28. 694
2 /bit 8 093 990 8 895 7 746 2753 7 186 5944
Yang( T =18)
PR 0. 408 0. 598 0. 387 0.417 0.551 0.432 0. 465
IARLR 0.076 0. 006 0. 088 0.071 0.019 0. 063 0. 054
o, 5.111 34. 443 5.734 6. 441 15. 501 6.284 7. 408
ARICY Yang Jrik Hbde /% 57.39 16. 63 61.19 52.21 19. 16 46. 96 39.26
o/ % 224.97 2 868.25 255. 35 323.73 1198.43 327.44 384. 06
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