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MO DAU

1.LY DO CHON PE TAI:

Su bung  va phét tdén cia cong ngh sd va nhit l1a mang
internet vadi kem Wi né la: hinhanh, am thanh, videduoc dinh
dang $ n6 & dang b sao chép hoan toan. Db, van dé truyén
thdng ko mat va quyen sy hitu tri tué trd thanh ndt van dé nan gii.
Mot trong ntirng hréng nghién éu vé bao mat mai nhét hién nay &p
trung vao K thuat gidu di liéu.

Ky thuat Watermarking théic nhom K thuat giau dir liéu. Trong
ky thuat nay théngdiép vé ban quyén tac gi duoc diu trong not
dinh cang dr liéu & quen thac nhr: hinh anh, am thanh, ch
video, . . . sao cho khéngétltam thy duoc théngdiép nhing Bng
mét hay king tai trong khi &n dam bao duy tri théngdiép nhang
truéc nhiing phép X ly tin hiéu théng tlrong hay cacan cong co
chi y nhim phé hai théngdiép nhidng.

Mat kh&c, trongihh wc xir ly tin hiéu, dac biét 1a xi ly anh,
bién d6i Waveletsdd ching t© tinh uu viét cia nd so vi cac phép
bién d6i truyén thing nhu: bién d6i Fourier hay Fouriera tién, bén
d6i DCT.

Xuit phat fr nhu @u thuc t# va xu hrong nghién 6u cia thé
gi6i, tac gh thuc hién dé tai: “ K § thuat Watermarking anh sb
trong mién Wavelets”
2.MUC PICH NGHIEN C UU:

Muc dich aiadé tai la nghién éu k¥ thuat Watermarkinginh £
trong mén Waveletsit d6 xay drng thanh céng tt co ché hiéu qua
cho viéc bao vé ban quyén di liéu anh $.
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3.POI TUONG VA PHAM VI NGHIEN C UU:
3.1Péi tweng nghién aru

Déi tugng nghién ¢u tap trung vao @ liéu anh $, bao §m cac
dinh cahng anh khac nhauptanh den téing dén anh mau, va k thuat
watermarking &, bién doi wavelets. Vét chuong trinh mé phng
bang Matlab. Nghién u & ciu trac phin orng cia kit ARM-
CORTEXT LM3S2965 32 bits.
3.2Pham vi nghién aru

+ Nghién @u ly thuyét vé Watermarkinganh €, bién doi
Wavelets, kin doi Cosin bi rac. Xay ding giai thuat Watermarking
anh $ trong mén DCT va DWT. Dung phin Matlab vét chrong
trinh mAphong qua trinh nhang va trich Watermark chanh s trong
mién DCT va DWT, mdphong cac tin congeo thé xay ra Wi anh .
Nghién @u ciu trac phan aing cia kit ARM-CORTEX LM3S2965
32bits. Nghién &u vé ngdn ngr C dé kiém ching két qua trén ptan
cing kit ARM-CORTEX LM3S2965 32bits (ah nay thay giao
huong din khong 1t busc).

4. PHUONG PHAP NGHIEN CUU

Phrong phap nghiénau xuyén sdt dé tai 1a Kt hop giira
nghién @u ly thuyét va chrong trinh md phbng thrc hién kiém
chang cac Kt qua.

5.Y NGHIA KHOA HQC VA THUC TIEN CUA PE TALl:

Ky thuat Watermarking va in d6i Waveletsdéu la nhing khai
niém dang At dugc quan tdm nghiénia & nhiéu noi trén thé gioi.
Ngoai radé tai ding mang tinh 4p thiét trong thrc # khi ma \in dé
ban quyén ngay cangiugc nhiéu chinh pli quan tam trongt6 c6
Viét Nam. Hbn nira, viéc thuc hién thanh congté tai ms ra nhéu
huéng nghién ¢u vaang ding khac trong tic tién.
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6. CAU TRUC CUA LU AN VAN:

Mé dau

Chuong 1: Tong quan @ k¥ thuat Watermarking

Chuong 2 :Phép bién déi Wavelets

Chuong 3 :Giai thuat

Chuong 4: Két qua Watermarking nén DCTva DWT

Chuong 5: Tim hiéu ciu trac phan aing kit STELLARIS®
LM352965 - CAN

CHUONG 1: TONG QUAN VE KY THUAT
WATERMARKING

1.1 TONG QUAN VE GIAU DU’ LI EU
1.2 LICH SU PHAT TRIEN
1.2.1 Steganography
1.2.2 Watermarking
1.3 MOT SO PINH NGHIA VA KHAI NI EM
Mot cach éng quat, watermarking 1aykhuat chén théng tin

vao di liéu da phrong tién sao cho o dam khbéng @am thu duoc
théng tin chén thém nay, c6 ngha ch lam thayddi nho dir liéu gic
ma miit hay tai ngoi khong thé nhan biét sy sai bét nay.
1.4 CAC WPAC TINH CUA MOQT HE THONG
WATERMARKING
1.4.1 Tinh kn vitng

Dir liéu nhangduoc goi la bén vitng réu n6é $ng so6t sau cac
phép i ly tin higu théng thrdng nhr 1a chuyén ddi tuong tr-sd va
nén c6 én hao hay cac phépdnidéi hinh hyc.
1.4.2 Tinh cléng gia mao
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Tinh ctdng gh mao dé cap dén kha ning khang ¢ caa ot hé
théng watermarking tréc cac én céng thidich. C6 nét vai loai tin
céng gi mao khac nhau, futhusc vao tring tng cuing ma lai tan
cong nao thi quangng hon.

1.4.3 Tinh trung thuc

Mot watermarkduoc goi 1a ¢6 do trung thic cao ®Bu ar suy
giam chit lugng do n6 gay ra l&t kho cho ngoi xem c6 th cam
thu duoc.

1.4.4 Chi phi tinh toan

Cacung ding khac nhadoi hoi by nhing va phat Bn lam vic
& céac be do khac nhau. trongng ding giam séat gang ba, @ hai b
nhung va phat Bn phai lam viéc ¢ thoi gian thrc. Trai ki, mot bd
phat hén chotng duing ching minh Bn quyén van cé gia tf tham
chi réu n6 miit nhiéu ngaydé tim ra watermark.

1.4.5 Toc a4 15i phat hién sai

Mot 16i phat hen sai la not phat hén watermark trong i liéu
thuc ar khdng c6 chia watermark. C6 hai cach xdmh IBi phat hén
sai: ot la dra trén cac watermark khac nhau va haida tén cac
dir liéu khac nhau.

1.4.6 Tinh hio mat

Tinh ko mat caa cac K thuat watermarking cé thduoc hiéu
gibng nhr trong k thuat mat ma.
1.4.7 Dung trgng watermark

Lugng thdng tin c6 thchra trong nét watermark ph thusc vao
ung ding.

1.4.8 Khéi phuc c6 én anh géc hay khéng

Trong ndt vai tng ding nhr bao vé ban quyén va kém tra dr
liéu, cac gii thuat trich watermark c6 thdinganh ghc dé xac dinh



watermark vatuoc goi la watermarkingitong minh (non-blind, non-
oblivious). Ngroc lai, tng ding ko & sao chép va ghime luc, cac
giai thuat trich watermark khéng étruy cip anh goc vaduoc goi 1a
watermarking khéngutong minh (blind, oblivious, public).
1.5CAC UNG DUNG CUA WATERMARKING
1.5.1 Bio vé ban quyén
1.5.2 Liy déu tay (fingerprinting)
1.5.3 Xac thrc - kiém chitng
1.5.4 Truyén théng ngim
1.5.5Piéu khién sao chép
1.6 PHANLOAI WATERMARKING
1.7 QUA TRINH THUC HIEN WATERMARKING

Xem xét not hé thong watermarking wa trén #gn tang théng
tin. N6 ¢m 3 phin chinh: nhing théndiép, kénh 4n céng va trich
thdngdiép.

M6 hinh| m
cam thu _l
Anh .
X| bao Nhing Tan Trich | Giai ma
ohu watermar_y’ cong _)7watermar< 'Watermar_’B
Thoéng J‘A ) W, Y_eﬁ
diép 2 1 Phéat hén
5> Ma héa
- C watermark _,,
Khoa p Mo

k
Hinh 1.1 Nen tang théng tin éa mbt hé thbng watermarking

1.7.1 Nhang théngdiép
B6 nhing watermark tic hién chen watermark vanh bao ph
trong mén toado hay bén déi naodo, tao thanhanh ¢ watermark.
y =T [n(T[x] w)] (L2
Trongdo6 T 14 Hit ki bién ddi truc giao nao nin DCT khdi, FFT
va DCT toan frame, Wavelets haymidéi Radon (T=I wi mién tca
do). Va h(.,.)dinh nghia ham nhang. Bin 16n loai ham nhing &
dung phd bién tuan theo mé hintbog tuyén tinh:
y=h(x,wIM):x+w(M) (1.3)
1.7.2 Kénh fin cdng
1.7.3 Trich théngdiép
Qua trinh khdi pic bao m trich watermark va gi ma.
B Trich watermark cho watermarking twong minh
Bo trich watermark tinc hién uéc lwong w cia watermark ga
trén phién Bn tin congy ciaanh mang:
W= Extr(T|y'| Key) (L6
Néi chung, véc trich nén ph thuoc khoa.
B Cac mo hinh ndiu nhién aia anh bao phi
B M6 hinh ngau nhién aia watermark
B Giai ma watermark
Bo giai ma c6 tié thiét ké dya trén MAP:
b = argmax; p(l; Ir, x,k) (2.17)
Gia sir rang it ca tir ma b ¢ xa&c i nhu nhau, bt trude vect
quan sat r vadgiai ma 6i uu i thiéu xac sat 15i cé diéu kieén duoc
cho i bo giai ma ML:
b = argmax; p(r | b, x,k) (1.18)
1.8 NHAN XET VA KET LUAN



CHUONG 2 : PHEP BIEN POl WAVELETS

2.1 BIEN POl WAVELETS
2.1.1 Bén d6i Wavelets liéntuc (CWT)

Néu wavelet m duoc ky hiéu la wy(t), thi wavelets con
V. (t) duoc biéu dién nhr sau:

1 t-b
Ya (1) =—w(—j (2.2)
Jd \a

Dua tréndinh nghia wavelets, éh ddi Wavelets (WT)cua tin

hiéu f(t) dugc biéu dién toan hoc nhr sau:

W(a b= Twa,b(t) f( 9 dt (2.4)

Bién doi nguoc dé khoi phuc f(t) tir W, duoc biéu dién toan
hoc nhr sau:

+00

“C I I_W (aby,,(Ydadt  (25)

a— -0 hb=—0co

Trongdo: C=

Va W(w) 1a bién déi Fourierciaham waveletme ¢/(t).
2.1.2 Bén d6i Wavelets i rac (DWT)
Roi rac hoa pho bién nhit cho ava b nhr sau:
a=g vab=nhd (2.6)
Trongdé m, nla cac $ nguyén. Thay thava b trong phrong
trinh (2.1) ing phrong trinh (2.6), waveletdi rac biéu dién bing
phuongtrinh sau:

Yrn(t) =a;r2“w(aa““t— Nl ) (2.7)
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Co rat nhiéu lya chon & va b. Chiing ta cbin phb bién nhit Ia :
o=2,h=1,vivay,a=2"vab=n2.

W (t) = 22¢(2‘t n) (2.8)
Con(f) =™ [ f(thr (& = nky) d (2.9)
Con(f)= 2mjf(t)¢/(2-mt n) dt (2.10)

f(t)= mzm r;m Con ( T)&mn(t) (2.11)

Bién doi thé hién trong plwong trinh (2.9) goi 1a cac chibi
Wavelets.
2.2 BANG LOC PA KENH
2.2.1 Bing lgc hai kénh

Phantich vl v Tong fop
M e)——()— &
« | i \ 4 .
Yo i Yo Q? X
b)) &

Hinh 2.6 Bingloc 2 kénh

2.2.2 Bing loc da kénh va khai trién chudi Wavelets thyi gian roi
rac
2.2.2.1 Bing lpc da kénh

Nhu vay toan 1§ phép khai tén va tng hop chibi Wavelets
thoi gian wi rac co thé dugc bién ddi vé dang bing loc da kénh trong
duong:
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cdl ! cdl x(M=>> XV2k+1)d” (-2 R+> X 2R § (r2 §
x(n) Hi(2) Gl(l)(z)_ j=1k0z KOz

(2.27)

20 ‘ cd2 ‘ %0 2;2.3 Khai niém phén tich da phéan gii doi véi cac bang loc bat

0

R H(2) Cd3 cd3 @ G(2) 2.3GIAI THU AT MATLAB

. . 7 Toan 1§ giai thuat duoc minh kva trén Hinh 2.14/a hinh

3
Ho(g)(z) ' ca I ca3 . Go(s)(z) 2::)5. N
Phantich Tong hop 01[ g, —@— <uin.f>

Hinh 2.12 & d6 bangloc da kénh rong duong — -
Yo @ L 01 @_° <Yz, >

Trongdé: H{(2) = H,(9H{™2), H§(2) = Hy (2)

Vi Tang 1 go —C)— <P, B
. j-1 172 K -1 k Tang 2 0 (2)—
61 (2) =Gy(22 [ Go(2). G(2) = []Go(®) ang |
k=0 k=0 G,H—@ 03y, >

2.2.2.2 Khai trén chugi Wavelets i rac
Tin hiéu x(n) c6 & biéu dién dudi dang:

x(n=> XU2k+) (-2 KW+> XV2R ¢ (r 2 8

Hinh 2.14 Pharnich Wavelets Tang J

Dé phyc hdi lai tin hiéu bandau, ta ding s do:

kOz KOz Wi, >, @) M
(2.25) Sl e S
Saud6 s hang thr hai aia (2.25) 4i dugc phan tich thanh: <Yy, B> o2 DD % |
> XOE (2 k- =3 XP(2ke 1) ¢7 (2 R 5 Téng 1
k0z Kz /—‘—-—!u
(2.26) <Y, > /
> X (2K) g (n-2° K @D qing2
kOz
Qua trinh nayduoc lap lai J lan, ta dat duwoc mot khai trién <ban B> @) m

Wavelets %1 J batdd: Tang J Hinh 2.15 Bng hyp Wavelets
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2.3.1Qua trinh phan tich va khdi phuc Wavelets 1 chéu
2.3.2Qua trinh phan tich va khoéi phuc Wavelets 2 chiu

Cét ’ 7
Hé s6 xdp xi
hang » Lo D p 11 2L 5 A
> Lo_D L 2111 cot
Hé s6 chi tiét
» Hi_D p 11 2L 5 ngang cD.,
ik, . (horizonal
7 COt ’ ’
> Hé s chi tiét
hang » LODL 1124 e cDu
ol HLD | J121 1| ot (vertical)
-' Hé s6 chi tiét
M HiD {112 » chéocn,
(diagonal

Hinh 2.20 Lru db giai thuat phan tich Wavelets 2 éhi da mic

Trongdo:

Lay mau xusng theo 6t : gitr lai cac vi tri chén cua ot
L4y mau xubng theochang: gii lai cac vi tri chdn caahang

cot
CA+ |11 2| ,{LO_R hang
cot 21 1,|Lo_R_
CDj+1 _>1T 2_» H|_R
(horizonal) Git lai 1 €A
cot | kich —>
CDu1 i1 1 2l LO_R hang thuéc
(vertical) :
cot 21 1| Hi_R ||
chn _3l11 2L y/HI R
(diagonal)

Hinh 2.21 lru d6 giai thuat khoi phuc Wavelets 2 cli da mic

Trongdo:

112

211
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2.4 BIEN POI COSIN ROl RAC (DCT)
2.4.1 Bén d6i Cosin roi rac 1 chiu
2.4.2 Bén d6i Cosin roi rac hai chiéu
2.4.3 Nhrgc diém caa bién d6i DCT

2.4.4Uu diém cha bién @6i DWT so véi DCT

2.5 NHAN XET VA KET LUAN

CHUONG 3 :GIAI THUAT

Ly mau |én thechang : thémcac mau 0vao cac vi tri 1é cuahang

L4y mau Ién theo 6t : thémcac mau 0vao cac vi tri 1é caa ot

3.1 MOT SO GIAI THU AT WATERMARKING CHO ANH SO
3.1.1 Phrong phép trai phé

Anh
goc
Bit
théng
Un I Trai phd
Chwi PN

(m& ca nhan)

Anhda

Hé s vé hudng

Chwi PN

Watermarking_’®"

Ham
dau —*

(mé ca nhan)

Hinh 3.1 Phong phap tii phd.

Bit théng tin
khéi phuc
(+1/-1)
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3.1.2 Phrong phép watermarking dung DCT

DCT » IDCT DCT | T\ o/~ Tuong -
—P T\ > R
Aoh ' Anhda TN\ avan? vesiNo
goc watermarking
Hé sb vO huéng DCT
(>HVS/bén viing) T Wag%rénark

Watermark Anh goc

(chon trude theo phan dchuin)
Hinh 3.2 Phrong phap watermarking dung DCT.

3.1.3Ky thuat Watermarking anh sb dwa trén sr két hep giira
DWT va DCT

3.1.3.1 Thut tedn nhing

3.1.3.2Qud trinh trich xudt

3.2 SO SANH VA PANH GIA GIAl
WATERMARKING

3.2.1 Yéu éu vé mat cam thu

THUAT

3.2.2 Yéu éu vé tinh bén viing
3.2.3 Yéu éu vé dung lweng bit nhang
3.3 LUU PO GIAI THU AT

16

Anh goc

A

DWT

DWTX

b6 manh
watermark

A
Tim N he s xap|
Xi [6n nhat

Key 1 Key 2
A 4 _ A 4
Tao chui Tao watezrmark N
bit nhing[—] gi& tri ngiu nhiény

Strength

DWTY

>

)\ 4
>
N
DWTZ
A 4

IDWT

z

A\ 4
Lam tron
[0 255]

XW

i A\ 4
Anh sau
watermark

Hinh 3.7 Lru d6 giai thuat nhing watermark
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3.4 CAC VAN DPE NAY SINH VA PHUONG PHAP GIAI

QUYET

i T 3.5 NHAN XET VA KET LUAN
Phéndoan Phéndoan i i R .
anh ¢hc anh watermark CHUONG 4: KET QUA WATERMARKING MI EN DCT VA
X; X', DWT
A 4 A 4
DWT DWT
DWTX; DWTX'; 4.1 LUA CHON CHUOI WATERMARK
A 4 A 4 > ’ P s
Tim N b Sfr),xép Tim N b Sfr),xép 4.? KH{&O SAT MIEN DCT TRONG TRUONG HQP CHUA
Xi lén nhat Xi lén nhat TAN CONG
DWTY DWTY’;
Key 2 + TN\
N
A 4 W

V"E
<

Tao watermark N gi
tri ngau nhiér

Bitthai=1 Bitthui=0
i=i+1 i=i+1
| | Anh dhc (cell.tif) Anh watermarking
(PSNR = 38.5713 dB)
Key 1 43 KHAO SAT CAC THONG SO CUA QUA TRINH
WATERMARKING Ml EN WAVELETS
A 4 A ,
Tao chidi bit B; So sanh chai bit 4.3.1 Lra chon biang tan nhdng

Nhu da trinh baye phan ly thuyét, qua trinh phan tich Wavelets

v N mot anh &o ra bing &in xip xi va cac Bng #in chi tiét (doc, ngang va
- @ - chéo).
\ 4 \ 4

Dlng bin quyén Sai kin quyén

Hinh 3.8 Lru do giai thuat qua trinh trich watermark
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Anhnhtngvung ¥ap xi (Strength Anhnhing vung chi tét ngang
(Strength =30)

Anhnhingvung chi tét doc  Anhnhuang viing chi tét chéo
(Strength =30) (Strength = 30)
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4.3.2 Lwa chon ho wavelets

Qua Kt qua khao sat, ko wavelets rbiol.5 choék qua tét nhat
trong trong hop nén JPEG.
4.3.3 Lwra chgn mikc phan tich
4.4 SOSANH PHUONG PHAP DUNG DWT VA DCT
4.4.1 Nén JPEG

Thuc hién nhang va trich Watermark &i ho Wavelets Haar cho
anh boats.tif6 bang tn xap xi. Vai tin cdng nén JPEG, pbhng phéap
DWT ¢ cac nirc phan tich khac nhau chétlqua gan giéng nhau va
tuong tr nhur & pheong phap DCT.
4.4.2 Nén JPEG2000
4.4.3 Lgc thich nghi

Thuc hién nhang va trich Watermarlé bang @n xap xi choanh
boats.tif \6i ho Wavelets rbiol.5. Trong ubng hop tin céng bc
thich nghi, nkc phan tich cang cao trongyamg phap DWT cang
cao cho Et qua tét hon so i phuong phap DCT.

Attack Adaptive filter Window 3x3 Attack Adaptive filter Window 5x5
1 - 1

Correlation Value
Correlation Value

18 17 18

06 frommm ot

LRI 7 S R N S
‘ —4— DWT 1

—+— DWT 2

Caorrelation Value

0.2t d
: | —=—pwr3

L 1 i ——opcT
535 B4 B45 G5 A5 5

Hinh 4.7 &n congloc thich nghi
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4.4.4 Loc trung binh

Thyc hién nhing va trich Watermark ch@anh boats.tifé bang
tin xap xi voi ho Wavelets rbiol.5. ¥i tan céng bc trung binh,
phuong phap DWTé mic phén tich cao (ot 2, 3) ding © ra wot
troi so Wi phuong phap DCT.
4.4.5 Lgc trung vi

Ho Wavelet rbiol.5ung dé trich va nhang Watermark chanh
boats.tifd bang @n xap xi. Vai tan céng be trung v, phrong phap
DWT & mirc phan tich cao fit 2va 3 ding cho Kt qua tét hon so
v6i phuong phap DCT, ndt 1a khi kich thréc aira $ loc cang én.
4.4.6 Loc Sic nét

Thuc hién nhiing va trich Watermarlé bang tn xip xi choanh
boats.tif Wi ho Wavelets rbiol.5. Rd ranggitin cong bc sic nét,
phuong phap DWTdéu c6 kh nang phat hin tt watermark ngay
trong diéu kién nhingé mic d6 kha nke trong khidé phrong phap
DCT hoan toan khong éh
4.4.7 Loc Gauss

Thuc hién nhang va trich Watermark ch@nh boats.tif i ho
Wavelets rbiol.% bang ting xap xi. Trong toong hop tin cdng bc
Gauss, kt qua cia phrong phap DWT dt hon phrong phéap DCT.
4.4.8 Nhéu Gauss

Thyuc hién nhing va trich Watermark ch@anh boats.tifé bang
tan xap xi voi ho Wavelets rbiol.5. ¥i tin cdng nhdu Gauss,
phuong phap DWT nhin chundgu cho Kt qua tét hon phrong phap
DCT, nhit 1a khi mic cdng sét nhiéu cang én.

22

Attack Gaussian noise power = 0.001 Attack Gaussian noise power = 0.003
1 T T T T T T

0.8 |--gfr-mome- beeeeee beeeoee -

2 i . : b2
F 06t boomooes boemeoes b4 F
5 : : : bl B
= H 1 i ' =
= Dd4gf-----r--ooo- =
g f ! —a— DWWT 1 g
e : ——DWwwT2| <
i N DWT 3
. : —+— DCT
) B6 57 [as] B3
MSE
Attack Gaussian noise power = 0.01 Attack Gaussian noise power = 0.03
1 T T T T 1 T
: : : . —— DWT 1 .
——— DT 2 :
@© 0.8 @© o8 OWYT 3
= = —+— DCT
£ osl- £ s :
= =
=1 ' ' =
B Ot = 0.4
d . DWW 2
0.z R DWW 3 0.2
- ! ! —— DOCT o H i :
G525 529 B30 531 i 1785 1786 1787
MSE MSE

_ Hinh 4.13 Bn cong nhiu Gauss
4.4.9 Nhéu mudi tiéu

Qua trinh nhung va trich Watermark chdnh boats.tif & bang
tan xap xi voi ho Wavelets rbiol.5. Trong #tan céng nhdu mubi
tiéu nay, hai phiong phap DWT va DCTéu cho Kt qua tuong ddi
gibng nhau.

4.4.10 Nhéu 16m dém

Thuc hién nhang va trich Watermark chanh boats.tif ¥i bang
tan xip xi, ho Wavelets rbiol.5. Riéngubng hop tin céng nhiu
|6m dém nay, plrong phap DWT c6 pin t ra kém ln so \6i
phuong phap DCT.

4.5 XAC PINH NGUONG
4.6 KHAO SAT NHUNG ANH MAU
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4.7KHAO SAT NHUNG NHIEU BIT

Xét mot anh c6 kich tiréc chuin 512x512. Khidd, mbi quan 1§
gita kich thréc khdi va dung trong bit nhidng @ng nhr chiéu dai
chubi watermarkdugc cho trong bng sau.

Kich thwéc | Dung hwong | Chiéu dai watermark Mrc
khéi bit t6i da nguwdng
8x8 4096 64 0.6

16x16 1024 256 0.4

32x32 256 1024 0.2

64x64 64 4096 0.1
128x128 16 16384 0.05

Bang 4.10 Mi lién he giira kich thrge khdi va dung trong bit
ciing nhr chiéu dai watermark va fic ngrang.
4.8 NHAN XET VA KET LUAN

Ching ta sosanh két Watermarking méin DCT va mién DWT
va rat ra nkin xét: ky thuat Watermarking nén DWT c¢6 uu diém
vuot tréi hon so Wi mién DCT tuéc cac tin céng nhr: nén
jpeg2000,loc thich nghi,loc trungbinh, loc trungvi loc Sic nét, loc
Gauss, nidu Gauss. Tuy nhién trongnt cong nhdu 16m dém thi
phuong phap DCT 6t hon phrong phap DWT.

CHUONG 5: TiM HI EU CAU TRUC PHAN CUNG KIT
STELLARIS® LM3S2965 - CAN

5.1 CAU TRUC PHAN CUNG
5.1.1 Board Stellarit LM 352965 ARM’ CORTEX ™ - M3

JTAGSWD

40 pinyo ———®
break -out
header

Stellaris®
LM3825685

Micrecentrolier e D

USB Device
Interface

CAN bus connector

Hinh 5.1. PAn aing aia board LM3S2963RM® CORTEX" - M3

51.2 % d6 khéi cha board Stellarit LM 352965 ARM®
CORTEX™ - M3

5.1.3 C4c thong & va diu tric ciaa KIT

5.1.4 % d6 chan aia board LM3S2965

5.2 KHAO SAT CHUC NANG CUA KIT

5.2.1 Céc clikc nang chinh aia board LM3S2965

5.2.2 Céc clikc nang chinh aia board LM3S2110

5.3 Ung dung Kit Stellaris LM 352965 ARM® CORTEX " vao
qua trinh nhang va trich Watermark cho dir liéu anh sb

Chwi xung
nhung Watermark

l

B6 dém thu —»| Nhung

\4

Anh goc —» A/D

Anhdanhing o |
Watermark

Hinh 5.6Qua trinh nhung Watermark trén Kit 1

D/A [¢ Bo dém phat |«
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5.4 NHAN XET VA KET LUAN
KET LUAN VA HUONG PHAT TRI EN CUA PE TAl

1. KET LU AN:
Sau thi gian thrc hién, ludn van da hoan thanh cac cong véc
sau:

B Nghién @u ly thuyét ky thuat Watermarkinganh $,
nghién @&u vé phép bién déi Wavelets phép bién déi DCT, nguyén
ctiu giai thuat nhang va trich Watermark trong réh DCTva DWT.

B Dung ptin mém Matlab vét chrong trinh méphong qua
trinh Watermarkinginh € trong mén DCT va DWT trong twong
hop khongbi tan congva bi tin cong, thrc hién sosanh két qua thu
dugc trong mén DCT va DWT va rat ra Kt luan ky thuat
Watermarkinganh s trong mén DWT ¢6 uu diém hon so i mién
DCT.

B Nghién @u diu trac phan aing ARM - CORTEX 32bits
LM3S2965va dua ra lru dbd du kién thuc hién kiém ching trén Kit
nay.

2. HUONG PHAT TRI EN CUA DE TAl
Viéc thuc hién thanh congté tai my ra nhéu heéng nghién ¢u
tiép theo:

B Mic dudé tai ch gisi han thuc hién cho dr liéu hinhanh
nhung c6 tié phat trén cho di liéu video. Xa lon co6 tté két hop céac
giai thuat watermarking cho video v audio dé thuc hién
watermarking choitlli¢u da phwng tién.

W D¢ tai ching © kha nang uu viét cia bén d6i Wavelets
trong K thuat watermarkingang dung trong inh wc bao v ban

26

quyén. Tuy nhién, hoan toan céétlsi dung phép kin doi nay cho
cacung ding khac da ky thuat watermarking.

B Mic dudé tai da khio sat not sd luong lon cac én cong
thuong gip Véi dir liéu anh, tuy nhién @ng gidng nhr ky thuat mat
ma, khi n§t ma manh n& maoi dugc phat minh thi cacskthuat pha
ma ding phat trén ngay theatd. Vi vay, viéc xay drng mot hé théng
cac fin congdé lam @ s danh gia cac hthong watermarking khéac
nhau d¢ing la mdt huéng nghién ¢u dang quan tam.

B Nhu d8 dé cap ¢ phan khao sat, véc danh gia cht luong
anh ding la mot vin dé phac tap boi |& cac théng & khach quan nh
MSE hay PSNR khéndu dé danh gia cht lugng anh hén thi. Do
dé, viéc nghién é¢u tim ra nét thong $ khach quan c6 quaré Wai
mo hinh @am thy cua mit nguoi ciing 1a ndt vin dé duoc xem xét
trong inh wrc xa ly anh.

B Do muc dich dé tai nfim muc dich bao vé ban quyén nén
trong ghi thuat lya chon c6 dingién anh ghc cho qua trinh phat én
watermark va khéngao daping thoi gian thrc.

W Viéc nghién du cac gii thuat watermarking khac co
tinh kBn vitng cao tedc cac én céng @ing 1a ndt hudng phat trén
khac @a deé tai.

® Viét chuong trinh king ngén ng C dung phin mém
bién dich IAR Embedded Workbencté nap nap cho kit ARM-
CORTEX LM32S2965 32 bits tit hién qua trinh nhang va trich
Watermark cho @ liéu anh & dé thuc hién kiém ching kKt qua trén
phan aing.



