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Abstract

Code of project : INN-o&/ 06

Project name : A Study to Develop Reversible Data Hiding Based on
DMT 2-bits for Medical Images

Researcher name  : Chaiyaporn Panyindee (Dr.)

This research presents a method to embed two bits that can be recovered
based on the double modification testing (DMT) technique for medical images. One
strategy was used to achieve higher data embedding while producing the same or
lower distortion. The small prediction error values can be expanded to hide
information (2-bits), which can be utilized significantly. Images with a smooth surface
and some areas with high variability, such as medical images, were tested. Another
benefit of using DMT 2-bit is that compression tools to reduce the location map size
are not necessary. The size of the location map is smaller and can be embedded as
part of the payload. The results show that the proposed method can achieve a
better capacity to embed while the distortion remains low when compared to

previous work.
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ganesiuiliigdatesiu RDH [15] nszurumsidisiavesninuiiduneudeguin 2-1
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{G.7)€d|(t,<D,; <0)A(u;+2D,; <0) A (L; =1}

eS(t,.t,) e{(i, ) e I [(D,; >2t, +) A (U}, + D, , +t, +1>2° ) A (L, , =0)}U
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MONO2-8-abdo, (A) CT-MONO2-12-lomb-an2, (1) CT-MONO2-16-ankle, (3) CT-MONO2-
16-brain, (@) CT-MONO2-16-ort () OT-MONO2-8-a7 (%) OT-MONO2-8-colon (al) MR-
MONO2-8-16x-heart(gy) MR-MONO2-12-an2 (§)) MR-MONO2-16-head hae (§) MR-
MONQO2-16-knee

awsnianansaamdluanldarnhtto://mww.barre.nom.f/medical/samples/Aoufinmes
fldlunsneaeufie MacBook Pro with Retina display $3uAU Intel(R) Core(TM) i7-
3720QM CPU @ 2.60 GHz, 8 GB memory Useaiananussuuufuan1s Windows 7 (64-
bit) wazlUsunsu Matlab (version R2009a) Tnlunismegeuiluwuudugniieaduuni
dmsunisils etnuseansanaedsnisfitaus NIV Y Y UG eEnR DT YU
sunu (Peak Signal to Noise Ratio: PSNR) grildisuaausisl

PSNR :10Ioglo(wj (12)
MSE

Tnofl B Ao szduaudnvesinaedfidululs nsdidu 16 On randgegauesiinisadie
65535 MSE fia f1AnuRinna1af1daaediade (Mean Square Error) Auanildannuasiaves
finiavesnmduatiufuiinisadignils audsy

dmsunisnaaeu §ideuuinisileloyatnduaeingu nquusnusznaulumenn
(n)-(a) Uringeglumisns 1-3 adadududmiunisilogd 10,000 Tn uazifutuauds
300,000 U# ﬂ&juﬁaawszﬂaué’wmw ()-(9) Sudunisilsil 1,000 9a auie 30,000 On
nadwsanuavesIsmsfiausgniUsuioufusaneifiududa [15) Fuandlupsied 1-0
A1 PSNR - AldSugendneudai luruefivuinvaanisiligstu fnwadaulvgvosaimma
nsunndineaeuiausiuEeu iy daausdlngjvesfinmalunmndniine EEE uay
EES m'ﬁﬁiqaaqﬁmmﬁqmmﬁmLﬁauﬁﬁﬁw%mmmiﬂqﬁqﬁu dune A (v) way () &
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d’J d‘ 1 (4 ¥ 1 1 (‘) | Y a 4! 1 124
wundlngidnlndengegn uazddian dwalviiiataym Overflow Bdlyianunsailatayaad
Tuiuimailld wagspafuwuy Tunw (@) waz (§) Tanvariuiiinwanianuuususiugs
FelviAnnsvineignaes (d = 0) Yesnitnmdu q msiadeyaadluiiniganiaiuianaie
Pnmsvhwesuslugiinneliiindam Overflow waz Underflow Wufieaiu uag@osiiu
Uiy ToL993991NN15VAERY HITENUIN MIVLBITLAVTBNANE LU INATNTTHUWN 8
On a8y 12 O 30 16 On Nagwulym Overflow way Underflow Wuiiieniu

| & 3 N Yo o A = 4 Ao
agalsinu nagnsnisilaesdnmisanaulilidmiunmiifianusuiteu viedd A1 d = 0
Fuuge 9 nsdnniliauwUsUTINaLusin lvlddihweuuuUTudsuldnudnuae
YDINN UAYVUINYBINTTHY

A57971 4-1 wadnSA PSNR VS, Payload

Payload PSNR (dB)

(bits) CR-MONO1-10-chest CT-MONO2-8-abdo CT-MONO2-12-lomb-
(440x440x16) (512x512x8) an2(512x512x16)

[15] proposed [15] proposed [15] proposed
10,000 61.965 63.948 64.069 65.176 63.563 64.832
30,000 57.018 59.098 58.977 59.658 58.814 60.005
50,000 54.669 56.713 56.162 56.474 56.515 57.944
90,000 51.989 54.149 47.011 52.858 54.059 55.365
120,000 50.602 52.876 - - 52.867 54.179
150,000 48.255 51.843 = = 51.921 53.233
170,000 47.563 51.274 - - 51.380 52.676
190,000 46.334 50.704 3 = 50.884 52.213
200,000 - 49.778 - - 49.933 51.980
220,000 - 49.110 - - 49.531 51.589
250,000 = » = = 48.719 51.017
300,000 - - - - - 49.451

A151971 4-2 wadwSA PSNR VS, Payload
Payload PSNR (dB)
(bits) CT-MONO2-16-ankle CT-MONO2-16-brain CT-MONO2-16-ort
(512x512x16) (512x512x16) (512x512x16)

[15] proposed [15] proposed [15] proposed
10,000 65.118 66.168 64.291 65.190 63.692 65.033
30,000 60.445 61.338 58.343 59.014 58.216 59.769
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50,000 58.276 59.130 55.295 56.046 55.275 57.412
90,000 55.670 56.561 49.708 53.987 52.282 54.455
120,000 54.477 55.320 - - 49.784 53.377
150,000 53.509 54.356 - - 47.909 52.258
170,000 52.980 53.803 - - 46.558 50.892
190,000 52.050 53.307 - - - 50.266
200,000 50.923 53.085 - - - 49.755
220,000 47.638 52.468 - - - -
250,000 - 49.368 - - - -
300,000 - - - - - -
A5197t 4-3 wadnSA PSNR VS, Payload
Payload PSNR (dB)
(bits) OT-MONO2-8-a7 OT-MONO2-8-colon US-RGB-8-epicard-1
(512x512x8) (512x512x8) (640x480x8)
[15] proposed [15] proposed [15] proposed
10,000 63.753 64.910 63.898 65.157 66.213 66.993
30,000 58.007 59.209 58.430 59.415 61.461 62.242
50,000 50.308 55 994, 58,59 56.905 59.281 59.974
90,000 43.678 50.680 43.253 50.075 55.924 56.582
120,000 41.128 48.870 40.183 ar.ari 54.668 55.374
150,000 39.009 46.764 = 44.937 53.617 54.365
170,000 37.741 45.583 - 42.834 51.569 53.841
190,000 S 44.385 - - - 52.655
200,000 - 43.789 - - - 51.678
220,000 = 2 = = : -
250,000 B = ~ : - -
300,000 - = - - - -
A157971 4-6 wadwSA PSNR VS, Payload
Payload PSNR (dB)
(bits) MR-MONO2-8-16x- MR-MONO2-16-head MR-MONO2-16-knee
heart (256x256x16) (256x256x16) (256x256x16)
[15] proposed [15] proposed [15] proposed
1,000 67.813 69.907 53.462 65.939 68.247 69.763

15




3,000 62.997 64.909 51.377 60.868 63.431 65.159
5,000 60.788 62.952 49.543 58.776 57.768 62.831
9,000 57.780 59.681 47.359 56.221 - 57.513
12,000 56.568 58.201 40.390 55.028 - 43.412
15,000 50.052 38.704 54.104 - 41.209
17,000 48.083 56.872 37.495 53.622 - 39.285
19,000 46.136 54.511 - 53.145 - 36.123
20,000 45.400 53.996 . 52.933 - -
22,000 43.447 53.130 = 52.502 - -
25,000 - 51.210 - 51.879 - -
30,000 - 48.768 = 50.572 - -
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