Db An Tét Nghiép Truong DHDL Hai Phong

LOI CAM ON

Trwéc hét em xin bay té 10ng biét on sdu sdc nhat t6i c6 gido hieong dan Tién
si Ho Thi Huwong Thom dd tan tinh gitip d6, hieéng dan em rat nhiéu trong sust quéa
trinh tim hiéu nghién cizu va hoan thanh bao céo tét nghiép. Cung véi dé em ciing xin
guri loi cam on dén thay phdn bién Thac si Nguyén Trinh Péng da gop y, sia chira va
hoan thién dé bai bao cao cia em hoan thanh tét hon.

Em xin chan thanh cdm on cdc thdy cd trong bé mdn tin hoc — trirong DHDL
Hdi Phong ciing nhw cdc thay cé trong truong da trang bi cho em nhéing kién thize co
ban can thiér dé em c6 thé hoan thanh bao céo.

Xin guiti loi cam on dén ban bé nhitng nguoi luén bén em da déng vién va tqo
diéu kién thudn loi cho em, tdn tinh givip d& chi bao em nhéing gi em con thiéu sot
trong quéa trinh 1am béo céo tat nghiép.

Cudi cung em xin bay té 10ng biét on sdu sdc téi nhitng nguoi than trong gia
dinh da gianh cho em sw quan tdm dac biét va luén dong vién em.

Vi thoi gian ¢6 han, trinh d6 hiéu biét cia ban than con nhiéu han ché. Cho nén
trong do an khéng tranh khai nhiing thiéu sot, em rat mong nhdn dwoc s déng gop ¥
kién cua tat ca cac thay cé gido ciing nhw cdc ban bé dé dé &n ciia em dwroc hoan thién
hon.

Em xin chan thanh cam on!

Hai phong, ngay... thang...nam 2013

Sinh vién thuc hién
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DANH MUC CAC TU VIET TAT

HVS Human Vision System

HAS Human Auditory System

BMP BitMap

PSNR Peak Signal To Noise Ratio

MSE Mean Squared Error

DE Difference Expansion

NSAS Ky thuit giau thuan nghich NSAS

DIH Difference Image Histogram

HKC Ky thuit giau tin cia ba tac gia J. Hwang, J. Kim va J
MBNS Multiple - Base Notational System

RCM K¥ thuét gidu thuan nghich RCM

RL K§ thuat giau thuan nghich RL

LSB Least Significant Bit

RVH Reversible Vertical Horizontal Technique
STFT Short Time Fourier Transform

DWT Discrete Wavelet Transform

IDWT Inverse Discrete Wavelet Transformation
LL Horizontally and vertically lowpass

LH Horizontally lowpass and vertically highpass
HL Horizontally highpass and vertically lowpass
HH Horizontally and vertically highpass
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LOI MO PAU

Giau tin trong dit liéu da phuong tién mot cong nghé mai trong bao mat thong
tin. Pay la mét phuong phap mai va phic tap, ndé dang duge xem nhu méot cong nghé
chia khoa cho van dé bao vé ban quyén va diéu khién truy cap... ang dung trong bao
mat thong tin.

Cudc cach mang thong tin ki thuat sé da dem lai nhitng thay d6i sau sic trong
x& hoi va trong cudc séng cua ching ta. Nhing thuan loi ma théng tin ky thuat sé
mang lai ciing sinh ra nhitng thach thirc va co hoi méi cho qua trinh d6i méi. Sy ra doi
nhitng phan mém c6 tinh ning rat manh, cac thiét bi méi nhu may anh k§y thuat so,
may quét chat lugng cao, may in, may ghi am ky thuat so, v.v..., da véi toi thé gioi
tiéu ding rong lén dé sang tao, xir 1y va thuong thirc cac dit liéu da phuong tién. Mang
Internet toan cau di bién thanh mot xa hoi 4o noi dién ra qué trinh trao doi théng tin
trong moi linh vuc chinh tri, quan su, qudc phong, kinh té, thuong mai... Va chinh
trong moi truong Mo va tién nghi nhu thé xuat hién nhiing van nan, tiéu cuc dang rat
can dén céc giai phap hitu hiéu cho van dé an toan thong tin nhu nan an cap ban
quyén, nan xuyén tac thdng tin, truy nhap thdng tin trai phép v.v.. Bi tim giai phap cho
nhitng van dé nay khdng chi gitp ta hiéu thém vé cong nghé phirc tap dang phat trién
rat nhanh ndy ma con dua ra nhirng co hoi kinh té méi can kham pha. Do d6 trong do
an nay tim hiéu phuong phap giau tin trong anh. Noi dung gém 3 chuong chinh sau:

> Chuong 1. Téng quan vé giau tin trong anh: Gigi thiéu vé mot s6
dinh nghia gidu thdng tin, mdi truong giu tin, so lugc vé md hinh giau tin co ban. Tim
hiéu vé anh bitmap, phuong phap danh gia chat lwong anh sau khi giau thong tin.

> Chuong 2. Trinh bay k¥ thuat gidu tin thuan nghich trén mién
bién ddi song nho (wavelet) cho anh chét lugng cao: Thuét toan, so d6 thuat toan, vi
du minh hoa cua hai qué trinh giau tin va tach tin.

» Chuong 3. Cai dat va thir nghiém: DPua ra moi truong cai dat, gidi
thiéu giao dién chuong trinh va chay thir nghiém trén mot sé anh kém theo d6 1a dva ra
nhan xét cho thir nghiém.

» K&t luan va danh muc tai liéu tham khao.

Nguyén Anh Quyén — CT1301 5
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CHUONG 1: TONG QUAN VE GIAU TIN

1.1. Giéi thiéu chung vé gidu thong tin
1.1.1. Lich si gidu tin

Cac cau chuyén ké vé ky thuat gidu thong tin dugc truyén qua nhiéu thé hé. Co
I& nhitng ghi chép sém nhat vé ky thuat giau thong tin (thong tin duoc hiéu theo nghia
nguyén thay cia nd) thuoc vé s gia Hy Lap Herodotus. Khi bao chiia Hy Lap
Histiaeus bi vua Darius bat giit & Susa vao thé Ky thir ndm trudc cong nguyén, 6ng ta
da gii mot théng bao bi mat cho con ré ciia minh 1a Aristagoras ¢ Miletus. Histiaeus
da cao troc dau cia mot nd Ié tin cdy va xam mét thong béo trén da dau cia nguoi nd
1& dy. Khi toc caa nguoi nd 1& nady moc du dai nguoi nd & dugc gui téi Miletus. Mot
cau chuyeén khéc vé thoi Hy Lap c6 dai ciing do Herodotus ghi lai. Méi trudng dé ghi
van ban chinh 12 céc vién thuéc duoc boc trong séap ong. Demeratus, mot nguoi Hy
Lap, can théng béo cho Sparta rang Xerxes dinh xam chiém Hy Lap. Dé tranh bi phét
hién, anh ta d boc 16p sap ra khoi cac vién thudoc va khic théng bao 1én bé mat cac
vién thudc nay, sau d6 boc lai cac vién thudc bang mot 16p sép méi. Nhitng vién thuée
dugc dé ngo va lot qua moi su kiém tra mot cach dé dang. Muc khong mau 1a phuong
tién hitu hiéu cho bao mat théng tin trong mot thoi gian dai. Ngudi Romans ¢ da biét
st dyng nhitng chét sin c6 nhu nuwdc qua, nudc tiéu va sita dé viét cac thong béo bi
mat gitra nhirng hang van ty thong thuong. Khi bi ho ndong, nhirng thi muc khéng nhin
thay nay tré nén sim mau va cd thé doc dé dang.

Y tudng vé che gidu thong tin da c6 tir hang nghin nim vé trudc nhung ky thuat
nay duogc ding cha yéu trong quan doi va trong cic co quan tinh bao. Mii cho tdi vai
thap nién gan déy, gidu thong tin mai nhan duoc sy quan tm cia cac nha nghién ctu
va cac vién cong nghé¢ thdng tin véi hang loat cong trinh nghién ctu gia tri. Cugc cach
mang sb hoa théng tin va su phét trién nhanh chéng cua mang truyén thdng 1a nguyén
nhan chinh din dén sy thay d6i ndy. Nhitng phién ban sao chép hoan hao, céc ky thuat
thay thé, sira di tinh vi, cong véi su luu théng phan phdi trén mang caa cac dit liéu da
phuong tién da sinh ra nhiéu vin dé nhic nhéi vé nan an cap ban quyén, phan phéi bat
hop phap, Xuyén tac trai phép... ddy la lac cong nghé gidu tin duoc chd ¥ va phat trién.
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1.1.2. Phwong phép gidu tin
1.1.2.1. So lrgc Vé phwong phdp gidu tin

Giau thdng tin 12 mot ki thuat nhang dit liéu vao mot ngudn da phuong tién goi
13 moéi trudng, vi du nhu file &m thanh, anh dong, anh tinh . . . Muc dich cta che giau
thong tin 1a 1am cho dit liéu tro 18n khong thé nghe thay hay nhin thay. Piéu do6 c6
nghia 13 d6i phuwong khong nhan thay su ton tai caa dir lidu da dugc nhing du ¢ lang
nghe hay ¢ géng nhin that can than vao méi truong ¢ giau dir liéu.
MJi k¥ thuat gidu tin gom :
- Thuat toan giu tin
- B0 giai ma théng tin
Thuat toan gidu tin dugc ding dé gidu théng tin vao mot phuong tién mang
bang céach sir dung mot khoa bi mat duoc dung chung béi ngudi ma va ngudi giai méa,
viéc giai ma thong tin chi co thé thuc hién duoc khi c6 khod. Bo giai ma trén phuong
tién mang da chua dit liéu va tra lai thong diép an trong no.

Vi du 1: Théng diép can gui da duoc mé hoa va giau vao trong anh.

LI

—d
.

e
———
—

o)

"y

LI I Ty T 1 iy i1 1]

1+ N F F 2 ] 3 ¢ 3 F 4P 4 i1

1
IERNNERERNE)

Hinh 1.1. Anh di duoc gidu théng tin
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Vi du 2: Théng diép duoc giau trong 1 doan van ban.
Ban tin: Pén gap trai truong ¢ nha

Nha anh & tan cudi lang

Tho 6ng tho ba kinh ton

Pé cho anh 4y hudng dan

Du cudc hop mat vui choi

L& mirng ngay tét thiéu nhi.
Chia khoa: Tap hop cac doi truong nghe 1énh.

Cach giai: Khi d6 ta lay tat ca cac chir dau cua mdi hang ghép lai thanh 1 théng
tin mat: “Dén nha tho dé duy 18

1.1.2.2. Nhitng doi twong chinh trong phwong phdp giau tin

Thong tin mat: La thong tin nhling vao trong ddi tuong chira va Ia thdng tin
can duoc bao vé.

Pdi twong chira: Puoc sir dung dé chaa thong diép mat.

Poi twong da nhing: La ddi tuong sau khi nhdng thdng tin mat. Vi du néu dbi
tugng chia 1a anh thi d6i twong da nhang 1a Stego-Image.

Khéa mat: La khda tham gia vao qué trinh nhing ciing nhu tach, tuy tung
phuong phép khoa mat sé tham gia nhirng cach khac nhau.

1.1.2.3. CAc yéu cau trong phirong phdp gidu tin

Tinh bén virng: Thé hién kha nang it bi thay doi tir nhitng tac dong bén ngoai
nhu thay d6i dinh dang, noi dung. Hién nay chua c6 phuong phap nao thoa man tinh
bén viing tuyét dbi. Véi ting tng dung cu thé thi yéu cau nay ciing thé hién khac nhau.

Kha ning bi phat hién: Thé hién & viéc khd xéac dinh ddi tuong cé giau tin hay
khong. Hau hét cac phuong phép giau tin déu dya trén dic diém cua hai hé tri giac cua
con ngudi 12 thi gi4c va thinh giac dé khai thac. kha nang nay con goi 1 kha niang gia
dang.

Kha ning lwu trir: Thé hién & luong thong tin cua thdng diép cé thé nhing vao
trong d6i twong. Do tinh bao mat nén kha nang luu trix bi han ché di rat nhiéu. Vay nén
mudn gidu mot thong tin ¢ kich thude 16n ta thuong chia nho ra nhiéu phan va thuc
hién nhing ting phan.

Nguyén Anh Quyén — CT1301 8
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Kha nang luu trir

Bao mat Ban quyén

Kha nang khéng bi phat hién Tinh bén viing

Hinh 1.2. C4c yéu cau trong phuong phap giau tin

1.1.3. M6 hinh gidu théng tin co ban

KHOA

Phuong tién
da chtra tin

Phuong tién da chua tin
(anh, audio, video...)

giau tin

[ Théng tin gidu

Hinh 1.3. Lugc db chung cho giau thong tin
Hinh 1.3 biéu din md hinh gidu tin co ban. Trong d6, phwong tién chua tin c6
thé bao gém: van ban, anh, audio, video... Thong tin can giéu tuy theo muc dich cta

nguoi st dung. Thong tin duge gidu vao trong phuong tién chira tin nhd mot bo nhung.

Nguyén Anh Quyén — CT1301 9



Db An Tét Nghiép Truong DHDL Hai Phong

Bo nhiing 14 nhiing chuong trinh thyc hién theo nhitng thuat toan dé gidu tin va dugc
thuc hién vd1 mot khda bi mat giéng nhu trong mat s6 hé mat ma. Pau ra cua qua trinh

nhang tin 1a phuong tién chira d3 duoc gidu tin. CAc phuong tién chtra nay co thé dugc

phan phdi trén mang.

KHOA

Phuong tién Phuong tién da chaa tin
da chua tin (anh, audio, vivideo...)

@)
Théng tin gidu |::>

Hinh 1.4. Lugc do chung cho qué trinh giai ma

Hinh 1.4 mo ta qua trinh giai ma thong tin da dugc gidu trude d6. Pau vao la
phuong tién co chua tin gidu, qua mot bd giai ma tin (twong Gng voi bd nhdng tin)
cung voi khoa sé duoc thuc hién viéc giai ma thong tin. Pau ra cua qué trinh la
phuong tién chira tin va thong tin mat da gidu trudc d6. Trong trudng hop can thiét,
thong tin ldy ra c6 thé duoc xir 1y, kiém dinh va so sanh vai thong tin da gidu ban dau.

Tom lai, gidu thdng tin vira 12 khoa hoc vira 12 nghé thuat. Muc dich cua giu
tin mat Ia che giau nhirng thong tin bén trong nhitng théng tin khac ma khéng 1am anh
huong dang ké dén thong tin ndy va bang mot cach thic nao d6 sao cho nguoi khdng
c6 tham quyén khéng thé phat hién hozdc khong thé phéa huy chung.

1.2. Mdi truedng giu tin

1.2.1. Gidu tin trong @nh

Ngay nay khi khoa hoc ki thuat phat trién, anh sé da dwoc sir dung rat phé bién
thi gidu tin trong anh dem lai nhitng tng dung quan trong trén cac linh vuc trong doi

Nguyén Anh Quyén — CT1301 10
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séng x& hoi. Vi du nhu ¢ 1 s6 nude phat trién chir ki tay da duoc s6 hoa va luu trir sir
dung nhu hd so c& nhan cho céc dich vy ngan hang tai chinh.

Mot dac diém quan trong cua giau tin trong anh 1a théng tin duoc gidu mot cach
v6 hinh, nd nhu mot cach truyén thdng tin mat cho nhau ma nguoi khac khdng thé biét
duoc boi sau khi gidu thdng tin chat lugng anh khong thay doi véi ca anh mau hay anh
Xam.

1.2.2. Gidu tin trong audio

Giau thdng tin trong audio mang nhiing dic diém riéng khac vai gidu thong tin
trong cac d6i tuong da phuong tién khac. Mot trong nhitng yéu cau co ban cia giau tin
1a dam bao tinh chat an cua thong tin dugc giau dong thoi khong 1am anh hudéng dén
chat luong cua dir lidu géc. Ky thuat giau théng tin trong anh phu thudc vao hé thong
thi giac caa con nguoi - HVS con k¥ thuat giau thdng tin trong audio lai phu thudc vao
hé thong thinh giac - HAS. Pay duogc coi 1a mot van dé khé khan vi hé thong thinh
giac cua con ngudi nghe duoc cac tin hidu & cac giai tan rong va cong sut 1on nén da
gay kho dé ddi véi cac phuong phéap gidu tin trong audio. Nhung that may 1a HAS lai
kém trong viéc phat hién su khac biét cac dai tan va céng suat diéu nay c6 nghia 1 cac
am thanh to, cao tan cd thé che gidu dugc cac am thanh nho thiap mot cach dé dang.
Céac mo hinh phan tich tdm 1i da chi ra diém yéu trén va théng tin nay sé gitp ich cho
viéc chon cac audio thich hop cho viéc giau tin.

Vén dé kho khan thir hai doi voi giau théng tin trong audio 1a kénh truyén tin.
Kénh truyén hay bang thong cham s& anh hudng dén chat lwong thong tin sau khi giau.
Gi4u thong tin trong audio doi hoi yéu cau rat cao vé tinh dong bo va tinh an toan cua
thong tin. Cac phuong phép giau thong tin trong audio déu loi dung diém yéu trong hé
théng thinh giac caa con nguoi.

1.2.3. Gidu thdng tin trong video

Ciing gidbng nhu gidu théng tin trong anh hay trong audio, giu tin trong video
cling duoc quan tAm va duoc phét trién manh mé cho nhiéu wng dung nhu diéu khién
truy cap théng tin, nhan thyc théng tin va bao vé ban quyén tac gia. Mot phuong phap
gidu tin trong video duoc dua ra boi Cox 1a phuong phap phan bd déu. ¥ tudong co ban
ctia phuong phap 1a phan phéi théng tin giau dan trai theo tan s cua dit liéu chira géc.

Nhiéu nha nghién ctru di dung nhitng ham cosin riéng va cac hé sé truyén song
riéng dé gidu tin. Trong céc thuat todn khai nguon thi thuong cac ky thuat cho phép
gidu cac anh vao trong video nhung thoi gian gan day céc k¥ thuat cho phép gidu ca
am thanh va hinh anh vao video. Nhu phuong phap ctia Swanson da str dung phuong
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phap giau theo khdi, phuwong phap nay da gidu duoc hai bit vao khdi 8*8. Hay gan day
nhat 1a phuong phap cua Mukherjee la ky thuat gidu audio vao video sir dung ciu tric

lu6i da chiéu...
1.2.4. Gidu thdng tin trong vin ban dang text

Giau thong tin vao cac van ban dang text khé thyc hién hon do c6 it cac thong
tin du thira, dé 1am duoc diéu nay nguoi ta phai khéo léo khai thac cac du thira tu
nhién cua ngdn ngir. Mot cach khac la tan dung cac dinh dang van ban (ma hoa théng
tin va khoang cach gitra cac tir khoa hay cac dong van ban). Ttr noi dung cua thong
diép can truyén di, ngui ta ciing cé thé s dung vin pham phi ngit canh dé tao nén céc
van ban “phuong tién chira” roi truyén di.

1.3. Phan loai k¥ thuat gidu tin

C6 nhiéu cach dé phan loai cac ky thuat giau thong tin trong anh sd, dua trén
linh vuc &p dung céc k¥ thuat nguoi ta chia ki thuat giau tin trong anh thanh hai loai:
thay van sb va giau tin mat.

Giau thang tin

Gidu tin mat Thay van sb
Thay van bén viing Thuy van dé vo
Thuy véan an Thay van hién thi

Hinh 1.5. So db phan loai ki thuét giau tin
Giau tin mat: La ky thuat dung mot anh méi truong dé luu trix va chuyén giao
cac dir lidu quan trong véi kich thude trong ddi 16n mot cach an toan. Muc dich cua
anh giau tin 12 1am cho dit liéu tré nén khong quan sat dugc dbi véi thi giac caa con

nguoi.
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Thiy van so: La ky thuat nhing mét biéu twong hay con goi 13 thiy van vao
trong anh moi trudng dé xac dinh quyén s¢ hiru anh méi truong. Kich thudc cua biéu
tugng thuong nho (tir vai bit dén vai nghin bit). K§ thuat nay cho phép dam bao
nguyén ven biéu tuong khi anh méi truong bi bién ddi boi cac phép thao tac nhu loc,
nén mat dix liéu, hay cac bién doi hinh hoc... Tuy nhién, viéc dam bao nguyén ven biéu
tuong khong ké dén khi co sy tan cong dya trén viéc hiéu rd thuat toan va co bo giai
ma trong tay.

Thuy van bén viing: thuong duoc @ng dung trong cac tng dung bao vé ban
quyén. Thuy van dugc nhing trong san pham nhu mot hinh thirc dan tem ban quyén.
Trong truong hop nay, thuy van phai ton tai bén viing cing véi san pham nham chong
viéc tay xo4, 1am gia hay bién d6i pha huy thuy van. Thay van bén viing cé hai loai:

v' Thuy van an: ciing giong nhu giau tin, bang mat thuong khong thé nhin
thay thuy van.
v/ Thuy van hién thi: 1a loai thuy van dugc hién ngay trén san pham va
nguoi ding ¢6 thé nhin thay duoc.
Thaiy van dé vé: 1a ky thuat nhing thuy van vao trong anh sao cho khi phan b
san pham trong mdi trudng mé néu ¢ bat cir mot phép bién d6i nao lam thay doi doi
tugng san pham gdc thi thuy van di duoc gidu trong d6i tugng sé khdng con nguyén

ven nhu trudc khi giau nira (dé vo).

Bang 1.1. So sanh Giau tin mat va Thay van s6

Giau tin mat Thiy van so
-) Che giau su hién hitu cta|-) Thém vao théng tin ban
thong diép. quyén.

Muc dich , , , ,
-) Thong tin che giau doc lap vai | -) Che giau thong tin gan véi doi
vo boc. tugng vo boc.

-) Khéng phat hién dugc thdng

Yéu cau diép bi che giau. -) Tiéu chuan bén viing.
-) Dung luong tin duoc giau.

Tan con -) Théng tin mat di dugc che

ancong | -) Thong tin m3 ' ) Thity van bi pha vo.
thanh cong giau bi phat hién.
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1.4. Céc dic trung va wng dung cia phwong phap giau tin trong anh sé
1.4.1. Cac dac trung co ban

Giau tin trong anh chiém vi tri chu yéu trong cac ky thuat giau tin. Vi vay phan
I6n céac k¥ thuat gidu tin ciing tap trung vao ky thuat giau tin trong anh. i tuong anh
la mot d6i twong dir liéu tinh ¢6 nghia 12 dir liéu tri giac khdng bién doi theo thoi gian.
Dit liéu anh c6 nhiéu dinh dang, mdi dinh dang c6 nhiing tinh chat khac nhau nén cac
k¥ thuat gidu tin trong anh thuong chi y t6i cac dic trung sau:

Phuwong tién c6 chira dir liéu tri giac tinh: Dt lidu gbc ¢ day 1a dit liéu tinh,
di di giau tin vao trong anh hay chua thi khi ta xem anh bang thi giac, dit liéu anh
khong thay doi theo thoi gian. Diéu nay khac véi dir lieu am thanh va dir liéu bang
hinh vi khi ta nghe hay xem thi dit liéu goc sé thay doi lién tuc vai tri giac cua con
nguoi theo cac doan, cac bai hay cac anh...

Ky thuat giau phu thudc anh: Ky thuat giau tin phu thuc vao ting loai anh
khac nhau. Vi du nhu véi anh den trang, anh xam, hay anh mau ta ciing c6 nhiing k¥
thuat riéng cho tirng loai anh cé nhirng dac trung khac nhau.

Ky thuét giau tin lei dung tinh chat hé théng thj giac ciia con ngudi: Giau
tin trong anh it nhiéu ciing gay ra sy thay doi trén dix liéu goc. Dit liéu anh duoc quan
sat bang hé théng thi giac cia con nguoi nén cac ky thuat giau tin phai dam bao mot
yéu cau co ban la thay doi trén anh phai 1a rat nho sao cho bang mat thuong kho va cé
thé 1a khdng thé nao nhan ra nhu thé mgi dam bao dugc do an toan cho thong tin giau.

Giau tin trong anh nhung khong lam thay d6i kich thwéc anh: Céc thuat
toan thuc hién cong viéc giau tin s& dugc thuc hién trén di liéu caa anh. Dit liéu anh
bao gom phan header, bang mau (néu co) va di liéu. Do vay kich thuéc anh trudc va
sau khi giau tin 1a ko thay doi.

Pam bao chit lweng sau khi gidu tin: Day 1a mot yéu cau quan trong vai gidu
tin trong anh. Sau khi giau tin anh phai ¢am bao khdng bi bién doi dé c6 thé bi phét
hién d& dang so véi anh gbc. Yéu cau nay kha don gian véi anh mau hoic anh xam vi
mdi diém anh dugc biéu dién bang nhiéu bit, nhiéu gié tri nén ta co thay doi mot gié tri
nao d6 ciing khéng anh huong nhiéu dén chat lugng anh, nhung vai anh den trang mdi
diém anh chi c6 thé Ia den hoac tring thi khi bién d6i rat dé bi phat hién. Vay nén
trong anh mau thi thuat toan trd trong dé sé luong thdng tin gidu cang nhiéu cang tot
con anh den tring 1a 1am thé nao dé kho phat hién nhét.
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Thong tin trong anh sé bién d6i néu c6 bat ki bién ddi nao trén anh: vi giau
tin trong anh dya trén viéc diéu chinh gid tri cia cac bit theo mot quy tic nao dé dé sau
khi giai ma theo cé4c gié tri d6 tim ra thong tin gidu. Do d6, néu mot phép bién ddi nao
d6 lam thay ddi gia tri cua céc bit thi s& 1am cho théng tin bi sai léch. Nho d6 ma gidu
tin trong anh c6 tac dung phat hién xuyén tac thong tin.

Vai tro cia anh goc khi giai tin: Pa sé cac k§ thuat giau tin mat thuong khéng
can anh géc déu giai ma. Thdng tin duoc gidu trong anh s& dugc mang cung voi dit
lieu anh, khi giai ma chi can anh da mang théng tin gidu ma khong can dung dén anh
géc dé so sanh.

1.4.2. Céc ieng dung cia kj thudt gidu tin

Bao vé ban quyén tac gia: Pay la tng dung co ban nhat caa ky thuat thiy van
s6. Mot thong tin mang y nghia quyén s¢ hitu tac gia goi l1a thiy van s& duoc nhing
Va0 trong cé&c san pham, thity van d6 chi mot minh chu sé hitu hop phap cac san phap
d6 ¢6 va dugc dung lam minh ching cho ban quyén san pham. Yéu cau ky thuat doi
véi ing dung nay la thay van phai ton tai bén viing cing san pham, mudn bé thay van
nay khdng dugc phép cua nguoi chi sé hitu thi chi c6 cach pha hay san pham.

Xac thuc thong tin hay phat hién gia mao: Mot tap cac thdng tin sé dugc giau
trong phuong tién chira sau d6 st dung dé nhan biét xem dix liéu trén phuong tién chira
sau d6 dugc sir dung dé nhan biét xem dit liéu trén phuong tién géc dé cé bi thay doi
hay khong. Céc thuy van nén duoc an dé tranh su td mo cua ké thi va hon thé nira 1a
lam khé viéc 1am gia céac thiy van hop 1é hay xuyén tac thong tin nguén. Yéu cau
chung ddi véi tng dung nay la kha nang giau tin cao va thity van bén viing.

Giau van tay hay dan nhdn: Thay van trong nhitng @ng dung nay duoc sir
dung dé nhan dién nguoi gai hay ngudi nhan caa mot thdng tin ndo do. Vai tng dung
nay thi yéu cau 1a dam bao do an toan cao cho cac thuy van tranh sy mat mat théng tin
trong khi phan phéi.

Kiém soat sao chép: Céc thity van trong trudong hop ndy duogc sir dung dé kiém
soat sao chép di véi cac thdng tin. Céc thiét bi phat hién ra thity van thuong duogc gan
san vao trong cac hé thdng doc/ghi. Cac tng dung loai nay ciing yéu cau thay van phai
dugc dam bao an toan va ciing sir dung phuong phap phét hién thay van da gidu ma
khong can théng tin géc.

Giau tin mat: Céc thong tin gidu duoc trong trudng hop ndy cang nhiéu cang
tbt, viéc giai ma dé nhan duogc thong tin ciing khéng can phuong tién chira ban dau.
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Cac y&u cau manh vé chéng tan cong cua ké thu khdng can thiét 1im thay vao dé la
thong tin giau phai dam bao tinh khdng thé phat hién.

1.5. Anh BITMAP va phwong phap danh gia chit lwong anh sau khi gidu
tin bang PSNR

1.5.1. Anh BITMAP

S bit trén mdi diém anh thuong duoc ky hiéu 1a n. Mot anh bitmap n-bit ¢6 2"
mau. gia tri cang 16n thi anh cang c6 nhiéu mau, va cang rd nét hon. Gia tri tiéu biéu
ctia anh 1a 1 (anh den tring), 4 (anh 16 mau), 6 (anh 256 mau), 16 (anh 65536 mau), va
24 (anh 16 triéu mau). Anh bitmap 24 bit c6 chat luong hinh anh trung thyc nhat.

o Chiéu cao cua anh (height), cho boi diém anh (pixel).

o Chiéu rong cta anh (width), cho bai diém anh (pixel).
Anh bitmap goém 4 phan :

» Bitmap Header (14 byte) : giup nhan dang anh bitmap.

> Bitmap Information (40 byte) : luu mot s6 thong tin chi tiét giup hién thi

anh.

> Color Palette (4*x byte), x 13 s6 mau cta anh: dinh nghia cac mau sé

duoc st dung trong anh.
» Bitmap Data : luu dir li€u anh.
Cac cu tric cy thé caa anh Bitmap.
Bitmap Header
Bang 1.2. Bang Bitmap header

Byte tha Y nghia Giatri
1-2 Nhan dang file ‘BM’ hay 19778
3-6 Kich thudc file Kiéu long trong Turbo C
7-10 Du trix Thuong mang gia tri 0
11-14 Byte bat dau ving dit liéu | Offset cua byte bat dau ving
di liéu
15-18 S6 byte cho vung info 4 byte
19-22 Chiéu rong anh BMP Tinh bang pixel
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23-26 Chiéu cao anh BMP Tinh bang pixel

27-28 S6 Planes mau Co dinhlal

29-30 S6 bit cho mét pixel Co thé 12 1,4,8,16,24 tuy theo
loai anh

31-34 Kiéu nén dix liéu 0: Khéng nén

1: Nén run-length 8 bit/pixel
2: Nén run-length 4 bit/pixel

35-38 Kich thudc anh Tinh bang byte
39-42 Do phan giai ngang Tinh bang pixel/metter
43-46 Do phan giai doc Tinh bang pixel/metter
47-50 S6 mau sir dung trong anh

51-54 S6 mau dugce sir dung khi

hién thi anh

Color Palette: Bang mau cua anh, chi nhitng anh nho hon hoac bang 8 bit mau
mai cé bang mau.

Bitmap Data: Phan nay nam ngay sau phan bang mau cia anh BMP. Pay la
phan chira gia tri mau cia diém anh trong BMP. Cac dong anh duoc luu tir dudi lén
trén, cac diém anh duoc luu trit tir dudi 18n trén tir trai sang phai. Gia tri cia mdi diém
anh 12 mot chi s6 tro téi phan tir mau tuong Gng cia bang mau.

Thanh phan Bit Count cuia cau tric Bitmap Header cho biét s6 bit danh cho mdi
diém anh va sé luwgng mau 16n nhat caa anh. Bit Count cd thé nhan cac gia tri sau:

1: Bimap 1 anh den trang, mdi bit biéu dién mot diém anh. Néu bit mang gi4 tri
0 thi diém anh 1a diém den, bit mang gia tri 1 diém anh la diém anh trang.

4: Bitmap la anh 16 mau, mdi diém anh duoc biéu dién bai 4 bit.
8: Bitmap 1a anh 256 mau, mdi diém anh duoc biéu dién bai 1 byte.

16: Bitmap la anh high color, mdi ddy 2 byte lién tiép trong bitmap biéu dién
cudng do twong ddi cua mau do, xanh 14 cdy, xanh lo ciia mot diém anh.

24: Bitmap la anh true color (224 mau), mdi ddy 3 byte lién tiép trong bitmap
biéu dién cudng do twong ddi cua mau d6, xanh 14 cay, xanh lo (RGB) cia mot diém
anh.
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Thanh phan Color Used cua ciu tric Bitmap Header x4c dinh sé lwgng mau
ctuia bang mau thuc su dwoc sir dung dé hién thi bitmap. Néu thanh phan nay duogc dat
1a 0, bitmap st dung s6 mau I6n nhét twong (g véi gia tri caa Bit Count.

1.5.2. Phwong phdp ddnh gid chdt lwong dnh sau khi gidu tin bang PSNR

Cum tir ti s6 tin hiéu cwe dai trén nhiu thuong duoc viét tat 1a PSNR, 1a mot
thuat ngit dung dé tinh ti 1& giita gia tri nang luong tdi da cua mot tin hiéu va nang
lwong nhidu anh huong dén do chinh xac caa théng tin. Boi vi ¢6 rat nhiéu tin hiéu c6
pham vi bién d6i rong, nén PSNR thuong duoc biéu dién boi don vi logarithm decibel.

PSNR duogc st dung dé do chat luong tin hiéu khoi phuc cua cac thuat toan nén
c6 mat mat dir liéu (vi dy: ding trong nén anh). Tin hiéu trong truong hop nay la dir
liéu géc, va nhiéu 1a cac 15i xuat hién khi nén. Khi so sanh cac thuét toan nén thuong
dua vao su cam nhan gﬁn chinh xac cua con nguodi ddi voi dir lidu duge khoi phuc,
chinh vi thé trong mét s6 truong hop dir lidu dugc khoi phuc cia thuat toan nay dudng
nhu ¢6 chat luong tot hon nhiing cai khac, mic di nd c6 gia tri PSNR thap hon (thong
thuong PSNR cang cao thi chat luong dit lidu dugc khoi phuc cang tot). Vi vay khi so
sanh két qua cta 2 thuat toan can phai dua trén codecs giéng nhau va nodi dung cua di

lidu ciing phai giéng nhau.
Cach don gian nhat 14 dinh nghia thong qua MSE dugc dung cho anh 2 chiéu
¢6 kich thuge mxn trong d6 | va K 1a anh gdc va anh duoc khoi phuc twong tng.
MSE = — S5t SR3(13L ) - K ()]
PSNR duoc dinh nghia boi:
PSNR = 10.l0g; (MAX*/MSE)

- 20.'0910 (MAX|/V MSE )

O day, MAX, 1a gia tri t6i da ctia diém anh trén anh. Khi cac diém anh duoc biéu
dién boi 8 bit, thi gia tri cua nd 1a 255. Truong hop téng quat, khi tin hiéu dugc biéu
dién boi B bit trén mot don vi lay mau, MAX, 1a 2°-1. Véi anh mau voi 3 gia tri
RGB trén 1 diém anh, cac tinh toan cho PSNR tuong tw ngoai trir viéc tinh MSE 1a

tong cua 3 gia tri (tinh trén 3 kénh mau) chia cho kich thuéc cta anh va chia cho 3.

Gia tri thong thuong ctiia PSNR trong anh va nén video nam tir 30 dén 50 dB,
gia tri cang cao thi cang tot. Gi tri ¢6 thé chap nhan duoc khi truyén tin hiéu khong
day c6 ton that khoang tir 20 dB dén 25 dB.
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CHUONG 2: KY THUAT GIAU TIN THUAN NGHICH TREN MIEN BIEN
POI SONG NHO (WAVELET) CHO ANH CHAT LUQNG CAO

2.1. Khai niém vé giau tin thuan nghich

Giau tin thuan nghich 1a k¥ thuat gidu théng diép, giau biéu twong ma sau khi
khoi phuc thong diép trong qué trinh tach tin, ta cd thé khoi phuc lai xap xi hoic giéng
anh géc ban dau.

Mgt sé ky thudt gidu tin trong dnh dién hinh:

Thoi gian gan ddy do dic thi ciia mot sb linh vuc: y hoc, quan su, nghién ctu
nang luong hoic hé thong thong tin vé tinh, ... doi hoi yéu cau sau khi tach thong tin
chiing ta c6 thé khdi phuc lai anh gc ban dau. Vi vay k¥ thuat giau tin thuan nghich ra
doi.

Niam 1999, Honsinger va cac cong sy dé xuat ki thuat gidu thuan nghich dau
tién, ma ra mot husng méi trong linh vyc giau tin. Tiép d6 mot loat cac ky thuat giau
tin thuan nghich khac duoc cong bd.

K thuat mé rong sai phan DE do Tian dua ra (2002), day 1a k¥ giau tin dya
trén mo rong hé sb sai phan cua diém anh, dir liéu anh duoc tinh sai phan theo biéu
thizc Di= Ii— | 41, trong d6 T; 14 gid tri pixel anh, théng tin duoc giau trén LSB cia cac
hé s6 sai phan sau khi dugc ma rong. Sau d6 tac gia dé xuat tiép phuong phap mé rong
trén cac hé s6 wavelet dé giau tin.

Pén nam 2008, Shaowei Weng va cac ddng nghiép dua ra ky thuat DE cai tién
bang cach thém vao ham nén — gi&n trong quéa trinh giau tin st dung DE nham giam
nhiéu xay ra (theo danh gia bang PSNR) cua k§y thuat gidu thuan nghich DE.

Nam 2003, Ni va cong su dé& xuat ky thuat gidu thuan nghich dya trén dich
chuyén biéu d6 tan suat goi 1a NSAS. Tiép d6 mot loat cac ki thuat gidu thuan nghich
dwa phuwong phap nay ra doi: ki thuat DIH (2004) (dich chuyén biéu d6 tan suat hé sé
sai phan), k¥ thuat HKC (cai tién k¥ thuat giau NSAS), k¥ thuat IWH (dua trén dich
chuyén biéu do tan suat hé s wavelet nguyén), k§ thuat RL (2008) la k¥ thuat gidu
thuan nghich cho anh nhi phan dwa trén dich chuyén tan suat cua céc loat den trong
anh.
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Mgt sé ky thudt gidu thu@n nghich khac khdng duwa trén biéu dé tan sudt:

K§ thuat giau MBN: dit liéu can gidu duoc chuyén dbi thanh cac hé s6 nho hon
theo phurong phap phan tich nhén tir thanh da thirc, cac diém anh s& dugc diéu chinh dé
luu trix cac hé sé nay.

K§ thuat giau RCM: dwa trén hiéu chinh LSB cua anh theo ban ¢6 mau twong
phan.

K§ thuat gidu hai pha ngang doc RVH: chudi théng tin gidu M duogc chia
thanh hai chudi con bang nhau M1 va M2, sau d6 duoc gidu lan luot vao hai pha:
- Pha giau ngang thuc hién giau trén cac cot Ié ciia ma tran anh
- Pha giau doc thyc hién giau trén cac hang chan cia ma tran anh
2.2. Ky thuat giau tin thuat nghich trén mién bién déi wavelet

2.2.1. Khai niém mién bién dai song nhé

2.2.1.1. Gi6i thiéu vé séng nho

Bién d6i tin hiéu khong 1am thay doi noi dung thong tin cta tin hiéu. Bién doi
s6ng nho cung cip cach biéu dién thoi gian — tan sb cua tin hiéu. Bién doi nay tao ra
nham khic phuc nhitng han ché cua bién d6i Fourier thoi gian ngin va ciing dugc sir
dung dé phan tich tin hiéu dong. Trong khi d6 STFT cho do phan dai khong d6i ¢ tat
ca cac tan sb. Bién d6i song nho sir dung k¥ thuat da o phan dai bang cach v6i mdi
tan s6 khac nhau né phan tich vdi mot do phan giai khac nhau.

Mobi song 1a mot ham dao dong cua thoi gian hodc khong gian va tudn
hoan. Nguoc lai, song nho 1a song cuc b, ching c¢6 nang lugng tap trung & thoi gian
hoic khong gian va thich hop dé phan tich tin hiéu tam thoi. Trong khi bién d6i fourier
va STFT sir dung song dé phan tich tin hiéu thi bién d6i song nho sir dung séng nho

cua nang lugng hitu han.

A .“ A A r f '-\ ’(. | \I W
N | f“ A | '\l | | I {i’ |

Hinh 2.1. Sy khac nhau gitra song (a) va song nho (b)
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Trong phén tich séng nho, tin hiéu dugc phan tich nhiéu lan véi ham séng nho
va su bién d6i duogc tinh toan véi mdi phén duoc tao ra. V§i tan s cao, bién d6i song
nho cho do phan dai rat tot vé thoi gian va d6 phan dai khéng tot vé tan s6. Voi tan sb
thap, bién d6i song nho cho d6 phan dai tot vé tan s6 va do phan dai khong tot vé thoi
gian.

2.2.1.2. Ly thuyét bién doi song nhé roi rac cho thiy van anh (DWT)

DWT 14 chu dé rat 1on. O day chi tap trung vao nhitng vin dé cia DWT ma cd
lién quan dén van dé ta dang quan tam 1a thuy van.

Hai van dé chung cua tat ca cac thudt toan bién doi sang mién tan sb 1a bién do6i
thuan va bién d6i nguoc.

DWT sir dung dé bién d6i dir liéu mau thanh hé s6 song nho.

IDWT dung dé bién d6i nguoc hé s6 song nhé thanh dit liéu mau goc. O day ta
thao luan vé anh co kich thudc NxN.

- Xt ly phan tach

Xu ly phan tach dugc thé hién trén hinh 2.2. Anh dugc loc thong cao va thong
thap gilta cac dong. Két qua loc cia mdi 1an dugc 1dy mau hai 1an theo thong cao va
thong thap.

Hai tin hiéu con nay tuong Gng vdi thanh phan tin s6 cao va thanh phan tan s6
thap giita cac dong. Mdi tin hiéu con nay mdt 1an nira dugc loc thong cao va thong

thap, nhung 1an nay 1a gitra cac cot.

Rows Columns
L 32 LL
H $2 LE
Input
L +2 HL
H $2
H 2 HH

Hinh 2.2. Budc phan tach ciia anh hai chiéu.
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O budc nay dir lieu gbc duoc phan thanh 4 anh con, mdi anh c6 kich
thudc N/2xN/2 chira thong tin vé cac thanh phan tan s6 khac nhau.

LL HL
Rows Columns

— — LH | HH

Hinh 2.3. Budc phan tach DWT

LL 1a két qua loc thong thap ca dong va cot, chira thanh phan miéu ta tho veé
anh. Do d6 LL con dugc goi 1a xap xi ciia anh. HH 1a két qua loc thong cao theo ca
hang va cot va n6 chira thanh phan tan sb cao cua tin hiéu twong ty. HL va LH 1a két
qua cua loc thong thdp mot chiéu va loc théng cao ¢ chiéu con lai. LH chita thong tin
chi tiét theo chiéu dimg, tuong ing v4i cung ngang. HL bicu dién thong tin chi tiét
theo chiéu ngang tir cung dimg. Tat ca 3 thanh phan con: HL, LH, HH duoc goi la
nhanh con chi tiét vi né bo sung chi tiét tan sd cao cho anh xap xi.

- Xir ly ghép

Xt Iy nguoc thé hién trén hinh 2.4. Thong tin tir 4 anh con dugc ldy mau va loc
nguoc gilra cac cot. Két qua thu dugc mot lan nita dugc léy mau va loc ngugc véi bd
loc nguoc. Két qua cudi cung thu dugc chinh 1a anh gbc. O day khong co sy mat mat

thong tin trong qua trinh phan tach ciing nhu qua trinh ghép dé thu dugc anh gdc.

Columns Rows=
X @ L*
D (=
LH —@— He
C+ Ourput
N )
NZA :

Hinh 2.4. Budc ghép 4 thanh phan anh con
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Vi DWT c6 thé phan tach anh nhiéu 1an. C6 thé tiép tuc phan tach cho dén khi
tin hi€u dugc phan tach toan bo hoac dé nguodi dung tu dong ngét qué trinh phan tach
mot cach thu cong. Véi cac tng dung nén va thiy van, thong thuong qua trinh phéan
tach khong thuc hién qua 5 lan.

Hau hét str dung hai cach phan tach sau:

- Phan tach kiéu hinh chép
- Phan tach kiéu dong goi

Phép bién dbi tan s wavelet rdi rac s& phan tach anh ra thanh nhiéu dai tan sb
goi 1a cac subband. M&i muc wavelet s& duoc tac dong hai 1an: mot 1an duyét theo
chiéu ngang va mot lan duyét theo chiéu doc (thir tw nay khong quan trong bai ban
chat ddi xtmg) va do d6 ta thu dugc bon dai :

1) Horizontally and vertically lowpass (LL)

2) Horizontally lowpass and vertically highpass (LH)
3) Horizontally highpass and vertically lowpass (HL)
4) Horizontally and vertically highpass (HH)

Ll HLg

HLg,
LHg2 HHg2

LHgp 4 HHy,

b)

Hinh 2.5. a) Bién d6i wavelet, b) Cau trdc dai

Ching ta s& ciing xem xét tin hiéu anh dau vao (hoic tin hiéu tile - component
dbi vai anh 16n). Gia st véi su phan tach wavelet mac R-1 twong @ng véi mic phan
giai thtr R, déanh s tir O téi R-1 thi 0 trong tng véi mac phan giai kém nhat (coarsest
resolution) va R-1 twong (ng véi mac phan giai tét nhat (finest resolution). M&i mot
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dai trong mot 1an phan tach s& duoc xac dinh boi hudng (orientation) cua chinh né (vi
du LL, LH, HL, HH) va muc phan giai twong tng cua né (vi du 0,1,....., R-1). Tai
mdi muac phan giai (ngoai trir mic thap nhat), dai LL 1a dai s& bi phan tach nho hon.
Gia du, dai LLg la dai s& bi phan tach thanh cac dai LLg,, HLg,, LHg, va HHg..
Sau d6, tai muc tiép theo dai LLg, s& bi phan tach va c nhu vay. Qua trinh nay sé
lip di 1ap lai cho t6i khi ta thu dwoc dai LL, va két qua hién thi trong hinh 2.5. Néu
khong thuc hién bién d6i (R=0) thi chi c6 duy nhét dai LL,.

2.2.1.3. Ho song nho

C6 mot s6 ham co sé duoce dung lam ho séng nhé cho bién dbi song nho. Vi ho
song nho tao ra tat ca cac ham song nho, nd xac dinh dic trung cia bién doi song nhod
sau khi thuc hién. Do do, chi tiét cua ung dung cu thé nén duoc xem xét ky dé xac
dinh ra ho soéng nho nén sir dung sao cho qua trinh bién d6i song nhé sé& hiéu qua cho

ung dung tuong Ung.

Ham Haar 12 mét trong nhitng ham don gian va 1au doi nhat. Do d6 bat ky thao
luan nao vé séng nho déu bat dau véi ham Haar. Him Daubechies 1a ham pho bién
nhat. N6 thé hién co sé ctia xur 1y tin hiéu song nhé va thuong dung cho cac tng dung
l6m. Hai ham Haar va Daubechies con dugc goi 1a song Maxflat vi dap trng xung cua
chung c6 do det nhéat & tan s6 0 va . Pay 1a dic trung ma nhiéu tng dung mong mubn
dat dugc. Ham Haar, Daubechies, Symlets va Coiflets déu duoc hd tro song nho truc
giao. S6ng nay clng véi song nho Meyer c6 kha xay dung lai ciu tric mot cach hoan

hao. Song Meyer, Morlet va Mexican Hat 12 cac song c6 hinh dang d6i xtng.

2.2.2. Ky thugt gidu tin thugn nghich trén mién bién déi song nhé (wavelet)
cho @nh chdt lireng cao

2.2.2.1. Y tuéng cua ky thudt

Day 1a k¥ thuat gidu tin thuin nghich cho mién bién d6i séng nhoé dua trén bién
d6i hé s6 wavelet. Ban dau, mién khong gian anh sb dugc bién doi sang mién tan sd
wavelet nguyén (the integer wavelet transform - IWT) duoc bon bang tan LL (Low -
Low), LH (Low - High), HL (High - Low), HH (High - High). Sau d6, thong tin mat s¢&
dugc nhing vao cac bang tan LH, HL, HH st dung thay doi hé s6 wavelet.

K¥ thuat gidu tin thuan nghich mién bién d6i song nho dua trén hé s wavelet
la nghién ctru ctia nhom tac gia nguoi Pai Loan: Ching-Yu Yang, Chih-Hung Lin,
Wu-Chih Hu d& xuit nam 2008. Cac tic gia nhing mot doan thong tin vao trong mién
tan sO dua trén viéc diéu chinh hé s6 wavelet. Dau tién, mot hinh anh dau vao duoc

tach ra thanh cac mién bién ddi wavelet. Tiép theo, cac bit dir liéu duoc nhung vao cac
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khoi ¢ bang cao tan cua mién bién d6i Wavelet: LH, HL, HH. Khi nhung vao, cac h¢
s6 Wavelet nam trong khoang (B, 2p) va (-2B, -B) sé dugc dan nhan va cim cd, cac hé
sd nay s& duoc gidu tin. Cudi cling céc bit thong tin duoc chuyén sang hé nhi phan roi
gidu vao cac hé sb cua khdi thudc khoang (B, 2B) va (-2p, -p). Vi B 1a thong sb kiém
soat (khoa).
2.2.2.2. Thudt toan giau tin
% PAu vao:
>  Anh st dung dé gidu tin.
>  Thong tin can giau.
< Pau ra:
>  Anh d3 gidu tin.
Cac bwéc thyc hién:

Buéc 1: Dt G = {cj}" - 1a khéi tha j kich thude n x n ldy tir LH (hoac
HL,LL) bang con ctia mién bién d6i IWT (ctia anh dau vao). Goi Cj, = {C,|B < c,<2B}
Vv Cjn={Cpn | -2B < c<-B} Ia hai tap hop con cta C; véi B & day 1a mot tham so diéu
khién.

Buéc 2: Chon mot khdi C; chua dugc x ly.

Buéc 3: Néu |Cjp| # @ thi sau d6 14y Cj, trir di B va danh dau mot 14 co dé stra
ddi hé sd.

Buéc 4: Néu |Cj | # @ thi sau d6 cong lay Cy, cong di B va danh dau mot 14 co
dé sira di hé sb.

Buéc 5: Giau ting bit thong tin R bang cach chon cac hé s6 ¢; € Cjvé6i 0 < ¢; <
B (hodc -B< c;< 0) nhan ¢; véi 2 dé c6 duoc &, va thém mét thdng tin can giau R vao ¢
theo biéu thirc (6+R).

Buwéc 6: Lap lai tir budc 1 cho dén khi giau hét cac bit théng tin. Gian dd cho
viéc diéu chinh hé s6 gid tri cho trén hai buéc duoc minh hoa trong hinh. 2.6.

g 2p -2 ]

— e — —_— . ———
-7 3
(a) (b)

Hinh 2.6. Gian do cua viéc diéu chinh hé sb. (a) cho cac hé s6 am va (b)
cho cac hé sé duong
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So' do khéi:
Chon mot khéi C;
[ Anh diu vao tur IWT_ (LI__:LH,HL),

thdng tin giau R,
tham sé diéu khién p.

Goi ij:{Cm |'2B SCm<'B}

Cip={ColB < c;<2B} 122
tap con cua C;

Sai

|

Chocie Civ6i0<ci<p (ij)

Lay Cjp trir B,
bung Cjm cong B va
danh dau co dé
stra doi hé sb

hodc — B <¢i<0 (Cjm)

I Pung
Nhén 2

\ 4
Dugc ¢ va ta chon giau tin
thong tin can gidu —

A 4

[ Anh di giau tin ]

Hinh 2.7. So d6 khéi thuat toan giu tin.
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Vi du minh hoea.

< PAu vao:
>  Motkhdi IWT = [7-3-5-2;-1437;-60-16:-20-30].
> Vi cac théng sé khoa : p =3
>  Day dit liéu bit can gidu R: 110110
< Pau ra:
>  Taduogc khéi da giau tin.

Cho Cj:
T1-3]-5]|-2
-1(4 |3 |7
6|0 |-1]| 6
210 [(-3]0

0l0]0]0 0l1]1]0
0 0 0l0|0]|0
olojojo| FLAG  ITolofo0
0l0|0]|0 0l0|1]|0

ij ij
71 3]5] 2 71352
1 7 104 |3 |7
6|0 |-1]|6 6|0 -1]6
210 [ 3]0 200 [ 3]0

Nhan ¢; véi 2 dé dugc ¢ :

CjP ij
T3] 5]2 7 6] -10] -2
1 7 14| 3 |7
5|0 |-1|6 320 -1 |6
200 |30 20| 60

Gi4u chudi 110110:

A EIEIE 7 [6]9]=2

1 7 1 |4 (3|7

G100 |-116 11 (0 | -1 6

2lo -3l 2 |0 |-6|0
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Hé s Wavelet anh da giau tin:

7 |-6|-9|-2
-1 7
11|10 [-1]|6
2|0 |60

2.2.2.3. Thugt toan tach tin
< PAU vao:
> Anh c6 gidu tin.
> Thong sé kiém soat B va co.
< Pau ra:
>  Thong tin dugc giau trong anh.
>  Anh gbc.
Cac bwéc thgc hién:
Buwéc 1: Nhap mot D; 12 khoi j thtr m bat ki ctia kich thude n x n dwoc lay tir cac
bang con LL, (HL), LH cua mién bién ddi IWT.
Buéc 2: Cho D,={d, | -2p <d, < 2B} véi D, D;.
Buéc 3: Thong tin da gidu dugc lay ra bang phép mod (d}, -2).
Buéc 4: Cac hé so IWT d, ban dau (cua anh goc) mét bit dit ligu co thé duoc
phuc héi bing cach thyuc hién hay d,=|d,/ 2] néu d,> 0 hoic d, =|(d,/2) - 0.5 néu d,<0.
Buéc 5: Cac hé s IWT ban dau cd thé duoc phuc hdi bang cach cong (hoic

trir) B dén d, néu d,> 0 (hoic d,<0), trong khi I4 co ciia d) da duge danh dau.

Bwéc 6: Lap lai tir bude 1 cho dén khi tat ca céc bit dit liéu duoc trich ra.
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So db khoi:

Doc trong mot khéi D;

[ Anh da giu tin ]—> bét ki tir mot khdi
IWT. / <

D={d, |- 2B < "d,< 2B} v¢i D,c Dj

A\ 4
Théng tin da gidu duoc |y ra bing phép
mod (d,, -2)

A 4
Céc h¢ s6 d,ban dau (cua anh géc) 1 bit
dir liéu c6 thé dugc phuc hoi bang cach
tinh d,=|d)/ 2| néu d;> 0 hoiic d, = |(d,/2)-
0.5 néu d,<0. Tim ra tap tin d giau.

Cac hé s6 IWT ban dau cd thé dugc phuc
hdi bang cach cong (hoic trir) B dén d
néu d;> 0 (hodc d,<0), trong khi I4 c& cua
d, da dugc danh dau. Tim ra anh géc.

Pa tach

L Chua tach
hét tin

Pa tach

l

[ Tép tin da giau va anh ban dau ]

Hinh 2.8. So d6 khéi thuat toén tach tin
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Vi du minh hoea.
% PAu vao :
> Mot khéi da gidu tin [7-6-9-2:-1977;-110-16;-20 -6 0].
> Vi cac thdng sé khoa : p =3 va co.
< Paura
>  Ta tim duogc khdi ban dau va dir liéu giau.

Cho Dj .
7 -6 -9|-2
-1 7
11|10 | -1 6

2|0 (6|0

Cjp, Cjm va co dé tim chuoi da giau :

ojololo0 o[1[10
0 0 olololo
olololo| TLAG  FTololo
ojolol0 0j0[1|0
ij ij
71 3[5]2 7 6] 92
5] 7 14| 3|7
6|0 |-1]6 310 1|6
20 3]0 20|60

Cip Cim
73[5]2 7 [3[5] 2
1 7 SAFRERE
6|0 |-1]|6 50 |-1]6
20 3]0 20 3]0

713]5]2

114 13 (7

6|0 |-1]|6

20|30

Hé s6 wavelet ban dau
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CHUONG 3: CAI PAT VA THU NGHIEM

3.1. Méi truong cai dat
- Ngbn ngir cai dat: Ngbn ngir 1ap trinh Matlab phién ban 7.7
- Moi truong soan thao: Matlab phién ban 7.7
- Moéi truong chay chuong trinh: Moéi truong giao dién Matlab phién ban 7.7
- Cau hinh toi thiéu dé cai dat Matlap:
+ Intel hoac AMD x86 processor supporting SSE2
+ Windows XP SP2 x64, SP3,7, 8 ...
+ Dung lugng 6 ciing tir 16 GB t6i 32GB, bo nhé RAM t6i thiéu 1GB

O chuong 3 ching ta s& cai dat va thir nghiém chuong trinh vai 1 bai toan giau
tin trong anh cap xam 8 bit nhu sau:

PAau vao:

- Anh cip xam 8 bit C c6 kich thudgc mxn.
- Chudi thong diép can giau.

PAu ra:

- Anh cip xam 8 bit S da duoc giau tin.
Chirc ning giau tin:

- Giau tin dua trén bay k¥ thuat giau tin thuan nghich trén mién bién d6i séng
nho (wavelet) cho anh chét luong cao.

- Giau vao chudi ki tu: do ngudi ding nhap vao tir ban phim.,
- Giau vao tép van ban: Chon mot tép vian ban dinh dang *.txt dé giau vao anh.
Chirc nang tach tin:

- Téch tin trén bang ky thuat gidu tin thuan nghich trén mién bién d6i séng nho
(wavelet) cho anh chét luong cao da duoc gidu tir trudc.

- Tach chudi thong diép da gidu va luu lai dudi dang tap *.txt.
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3.2. Giao dién chwong trinh

3.2.1. Giao dién chwong trinh chinh

-
n trangchu [i‘;_'g

GIAU TIN TACH TIN P;NR g

Y THUAT GTAU TIN THUAN NGHICH TREN MTEN BITEN DPOT
SONG NHO (WAVELET) CHO ANH CHAT LUQNG CAO

Sinh vién thye hién: Nguyén Anh Quyén

Lép: CT1301

MSV: 1351010021

Giao vién hwang din: TS. TT6 Thi TTwong Thom

Hinh 3.1. Giao dién chuong trinh chinh

3.2.2. Giao di¢n chic néing gidu tin

DAL YAO
A
THONG DIEP CAN GIAL -
|
KHOA
i ( BETA (1,2,3,.): ‘
I —DALRA
| NHAP TEN BAN DO DINH I MaP -
i
i
I
THUC HEN ‘ ‘ THOAT
— ANH GOC — ANH DA GIAL TH
ANHWAVELET

L — —

Hinh 3.2. Giao dién chirc ning giau tin
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Tir giao dién chinh cua chuong trinh chiing ta chon anh can giau tin bang céach
nhan vao nit “CHON ANH”. Khi d6 chuong trinh s& mé ra hop thoai duyét anh.

u Moi Chon Anh

Look in: I |, chuong trinh

=
<
Recent Places

anhnenl.jpg anhnen2.jpg anhnen3.jpg

Fie name: ||

Fies of type:

| irg. *bmp. *.png)

Hinh 3.3. Hop thoai chon anh cdp xa4m 8 bit can gidu tin

Chung ta s& chon anh cap xam 8 bit bat ki dé thyc hién gi4u tin vao anh d6. Sau

khi chon anh xong, ta nhap théng diép vao tir ban phim hozc tir 1 file *.txt bat ki bang
cach kich vao nat “CHON THONG DIEP” dé giéu tin.

F B
n Moi Chon Thong Diep ﬂ
Lookcin: | |} chuong tinh | = & E
pee s wavelet
e | Mew Text Document.tet
Recent Places i |thongdiep.bd
Desktop
Libranes
LY
Computer
.
e
Metwork
File name: Ithongdi&p.txt j Open
Files of type: | = bet) ~| Cancel |
L S— ——

Hinh 3.4. Hop thoai chon thong diép can gidu
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Chon 1 khoa diéu khiéu Beta bat ki dé thuc hién gidu tin.

— DAL WAD
ANH DAL A
C:Wsers\HoaXinh'Desktopido anchuong trinhlanh chua giau tin'l.png
Nguyen Anh Quyen -
THONG DIEF CAN GIAL
I CHOM THONG DIEP
W KHOZ
I ( BETA (1,2,3,.) 3 ‘
|
L — DAL R,
(|
MWHAP TEN BAN DO DIH 1 MAP
||
ANH KET QLA LU ANH
I
(|
‘ THUC HIEN ‘ ‘ THOAT
— ANH GOC — AMNH DA GIAL TIN
S ANMHVWAYELET
e -
Y; #
— -

Hinh 3.5. Nhap Beta bat ki vao trong chuong trinh

Chlng ta can chon noi s& Iuu ban d6 dinh vi Map sau khi d giau tin vao bang
cach chon “LUU MAP” tir giao dién.

u Cho Biet Ten Map Can Luu

=2

Save in: | , chuong trinh
L‘D | wavelet
ek T:l map.mat

File name:

Save as type:

T - & ok E-

|map chuong trinh ﬂ Save
| MAT-fles (~.mat) ~| Cancel

Hinh 3.6. Hop thoai cho biét Map dinh vi sau khi di giau tin
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Ching ta can chon noi s& luu anh két qua sau khi da gidu tin vao bang cach
chon “LUU ANH” tir giao dién.

-
u Cho Biet Ten Anh Can Luu

Save in: I ) chuong trinh
L -
&} )
Recent Places !
m
Desktop I~ =
e wavelet
=2
Libranes
p ‘
<
Computer
€A
Network .
anhnenl.jpg
File name:
Save as type:

anhnen2.jpg

anhnen3.jpg

[

| -ipg. “bmp. *.png)

Hinh 3.7. Hop thoai cho biét tén anh sau khi da gidu tin

Sau khi di Iwa chon xong du vao va dau ra cho chuong trinh, chiing ta chon
nut “THUC HIEN”. Chuong trinh sé& thuc hién va dua ra két qua anh da giau tin va do
dai thong diép ngay trén giao dién cua chuong trinh.

r
B gdien_giautin - -

=

CHUONG TRINH GIAU TIN

— DAL WAD.

ANH DAL VAD

THOMG DIEP CAN GlAL -

Nguyen Anh Quyen

C:Wsers\HoaXinh\Desktop\do an'chuang trinhianh chua giau tin\l png

CHOM ANH

CHOM THONG DIEP

KHOA
’7 EETA (1,2,3,.0:

— DAL RA

MHAP TEN BAR DO DINH %1 MAP

ANH KET QLA

— ANH GOC.

C:WUsers\HoaXinh'Desktop\do an\chuong trinh\1 mat

:Wsers\HoaXinh\Desktop\do anlchuang trinh1 png

LUU MAP

LUU ANH

THUC HIEN ‘ ‘ THOAT

AMHWAYELET —

Da giau 128bit thong tin

— ANH D& GLAL TIN.

Hinh 3.8. Giao dién sau khi gidu tin
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Sau khi hoan thanh moi viéc kich nut “THOAT” dé thoat khoi chwong trinh
giau tin.

gdien_giautin { = &J

CHUONG TRINH GIAU TIN

ANH DAL WA
C:WsersiHoaXinh\Desktopido an\chuong trinhianh chua giau tinl png CHOM ANH

Mguyen Anh Quyen -

THONG DIEP CAN GIAL
CHON THONG DIEP

KHOA.
’7 BETA (1,2,3,.): 3 ‘

—DAURA

MNHAP TEN BAN DO DINH %I MAP - C:Wsers'HoaXinh\Desktop'do an\chuong trinhil .mat LU MAP
ANH KET QUA C:Wsers\HoaXinh\Desktopido an\chuong trinhig! png LUU ANH

‘ THUC HIEN ‘ ‘ THOAT

— DAL YAD.

— ARNH GOC. — AMH DA AT —————
ANHWRVELET

Da giau 128bit thong tin

Hinh 3.9. Giao dién két thuc chuong trinh giau tin

3.2.3. Giao di¢n chirc nang tich tin

~
gdien_tachtin l = = 8% |
e CANHCANTACHTIN
ANH CAN TACH TIN - o
D0 Dl THOMG DIEP ©
MAP: CHON TEN MAP
KHO
BETA(1,2,3. )
—ANHKETQUA—
THUG HEN TACH TIN THOAT
— DAL
BMH KHOI PHUC © LU AKH KHOI FHUC
A
THEING DIEP D, GIAL -
LUU THOMG DIER
—

Hinh 3.10. Giao dién chirc ndng tach tin
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Tir giao dién chinh cua chuong trinh chiing ta chon anh can giau tin bang céach
nhan vao nit “CHON ANH”. Khi d6 chuong trinh s& mé ra hop thoai duyét anh.

-
u Moi Chon Anh

Look in: I , chuong trinh
I
-&/
Recent Places l ’
Desktop
e wavelet
=
Libranies
A
Computer
SQ"'.
a
Network ) ;
anhnenl.jpg anhnen2.jpg
File name: f | Open
Fies of type: I {*.jpg. “bmp, *.png) _v_l Cancel |
| - ——

Hinh 3.11. Hop thoai chon anh cap xam 8 bit can tach tin

Chlng ta s& chon anh cap xam 8 bit da giau tin & trén dé thyc hién tach tin trong
anh d6. Sau khi chon anh can tach xong ta s& nhap tir ban phim d6 dai thong diép da
hién & bén giau tin .

,
B gdien_tachtin =]
B 0 — ANH CAN TACHTH————————
AMH CANTACHTIN: |y jser siHoainh Desktopldo anichuong trinhianh giau fin (h2 CHON ANH
DO DAl THONG DIEP : 128
MAP CHON TEN MAP
KHOA,
BETA (1,2,3.):
— ANH KET G,
THUC HIEN TACH TIN THOAT
—DAURA
ANH KHOI PHUC LUU ANH KHOI PHUC
THONG DIEP DA GIAL
LUU THONG DIEP
|

Hinh 3.12. Giao dién chirc ning nhap d6 dai thong diép giau tin tir ban phim
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Chuing ta can chon ban dd dinh vi Map khi gi4u tin da luu vao bang cach nhan
nat “CHON TEN MAP” tir giao dién.

B Moi Chon Map . — [
Lock mn: | ) chuong tinh j |‘j‘ Ed-
=2 Sel |
Desktop [~ : |
L= wavelet map chuong
Libranes
A
Computer
|
T
Metwork
File name: |map chuong tinh. mat ﬂ Open
Files of type: |MAT fles (*.mat) | Cancel
Hinh 3.13. Hop thoai cho biét Map dinh vi sau khi da giau tin
Chon khoa dieu khiéu Beta nhu bén giau tin dé thuc hién tach tin.
ru gdien_tachtin u_I_J':' S ]
CHUONG TRINH TACH TIN
— DAl WAD. —A&NHCAN TACHTIN —e—— ——————
ANH CAN TACH TIN - C:Wsers'\HoaXinh\Desktop\do an\chuong trinh\anh giau tin (N2
DO Dl THONE DIER - 128
I
MAP CWsers'Hoaxinh\Desktop\do an\chuang trinkhivl mat
KHOA,
BETA(1,2,3..0: 3
—AMHKHET QLA —8m— 40—
— DAL RA
AMH KHOIPHUC :
THONG DIEP DA, Glal i

Hinh 3.14. Nhap Beta ban dau vao trong chuong trinh
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Chuing ta can chon noi s& luu anh két qua sau khi dé tach tin vao bang cach
chon “LUU ANH KHOI PHUC” tur giao dién.

-
u Cho Biet Ten Anh Can Luu

Save in: [ , chuong trinh
L -
o, St 4
Recent Places !

- i ’

% |

Desktop . :

e wavelet

="

Libranes

iy W

L
Computer

51‘7

@

Network . v . :
anhnenl.jpg anhnen2.jpg anhnen3.jpg lenaTest.bmp
File name: i =l Save
Save as type: I {*.jpg. *bmp, *.png) _v_l Cancel I
L —— J

Hinh 3.15. Hop thoai cho biét tén anh sau khi d tach tin

Sau khi da lya chon xong dau vao va dau ra cho chwong trinh, chiing ta chon
naut “THUC HIEN TACH TIN”. Chuong trinh sé& thuc hién va dua ra két qua anh da
tach tin va thong diép ngay trén giao dién ctua chuong trinh.

-
B gdien_tachtin = |ris)

CHUONG TRINH TACH TIN

DAL YA — AHH CAN TACH T —————
ANH CANTACHTIN ¢y jsersiHoaXinh\Desktopido anichuang trinkianh giau tin (NA CHON ANH
DO DAl THONG DIEP : 128

MAP C:Wsers'HoaXinhDesktop'do anlchuong trinhi1 mat CHOM TEN MAP
KHOA

’7 BETA(1,2,3..) 3
THUC HIEM TACH TIH THOAT

AMH KHO PHUC C:Wsers'HoaXinh\Desktopldo an\chuong trinhlg! png LUU ANH KHOI PHUC

— DAURA

Hguyen Anh Quyen a
THONG DIEP D& GlaU

LUU THONG DIEP

Hinh 3.16. Giao dién sau khi giau tin
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Luu lai thong diép da tach bang cach 4n nat “LUU THONG DIEP” trén giao
dién.

===

n Moi Luu Thong Diep

Look in: | , chuong trinh j IfF E-
L -
..i"l;,- A

Desltop ————— 1 —
= wavelet Sh.be thong diep daibt  thongdiep.bt

=
Libranes

.
o
M

File name: |thc:-ngdiepcanluu.txt j Open

Files of type:

(*-be) | Cancel

Hinh 3.17. Hop thoai cho biét tén thong diép sau khi d tach tin

Sau khi hoan thanh moi viéc kich nat “THOAT” dé thoat khoi chuong trinh
giau tin.

. ~
n gdien_tachtin El_‘—Jﬂh

DAUVAG — AhH CAN TACH TIN

ANH CANTACHTIN: ey jsersiHoaXinhiDeskopido anichuong trinhianh giau tin (NA CHON ANH

DO DAI THONG DIEP : 128

MAP C:Weers\HoaXinh'\Desktop\do anchuong trinh\ mat
KHOA
’7 BETA (1,2,3..): 3

THUC HIEN TACH TIN THOAT

AMH KHO! PHUCG ; C:WsersHoaXinhDesktopido anichuong trinhlgl png LULN ANH KHOI PHUC

—DAURA

Mguyen Anh Quyen -
THOMG DIEP DA GlaL -

LUU THOMG DIEP

Hinh 3.18. Giao dién két thiic chwong trinh tach tin
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3.2.4. Giao di¢n chirc nang danh gia PSNR
(B oANH G psNR = - .’ -!. ‘ = o |

DANH GIA KY THUAT GIAU TIN BANG PHUDNG PHAF DANH GIA PSNR

— Dau vao — Anh hien thi
— &nh goc
Cho biet ten AHH GOC Mo 1
Cho biet ten anh MANG TIH o 2
Danh gia l l Khai tao ] l Thoat l

— Anh mang tin

—Daur

Ket qua danh gia

Hinh 3.19. Giao dién chirc ning giau tin

Tir giao dién chinh cta chuong trinh ching ta chon anh can kiém tra biang céch
nhan vao ndt “MO 1”. Khi d6 chuong trinh s& ma ra hop thoai duyét anh.

B Chon Anh 1 Can Kiem Tra [
Look in: | | anh chua giau fin j & & B
) R 1.png M/ 16.png
che |®& 2.png |®&17.png
! ¥ /4.png [#/19.png
[#&/5.png [/ 20.png
Deskiop  [m6.png W|21.png
= R/ 7.png [®s)22.png
_»:uJ | /8.png [®23.png
Libanes  [@|9.png [/ 24.png
™ |#10.png B 25.png
o [R&|11.png [R&|26.png
Computer [e/12.png || 27.png
- [R&|13.png [®s|28.png
A mitpng B 29.png
Metwork | 15.png [|30.png
4| 1 | 4
File name: |'l.|::-r|g ﬂ Open
Files of type: |PNG image (* png) | Cancel

Hinh 3.20. Hop thoai chon anh nhi phan can kiém tra
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Tir giao dién chinh cta chuong trinh chiing ta chon anh can kiém tra bang céch
nhan vao nat “MO 2”. Khi d6 chuong trinh s& mé ra hop thoai duyét anh.

r ™
n Chon Anh 2 Can Kiem Tra M
Look in: | | anh giau tin (MAG) j &= T
L._L #1.png {M16.png
S Ra|2.png Ba/17.png
|#|3.png |®a/18.png
! [/ 4.png [®]19.png
|#|5.png || 20.png
Desktop  [m/6.png [®|21.png
- |#|7.png [R&|22.png
u:uJ Ra/8.png (M 23.png
Ll |#|9.png || 24.png
A [#/10.png [Re|25.png
S [alllpng M 26.png
Computer [ M/12.png B 27.png
1 Ra/13.png B 28.png
A Ra|14.png [M29.png
Network |®/15.png |®&|30.png
4| [T | r
File name: |1.png j Open i
Files of type: |F’NG image (*.png) ﬂ Cancel

Hinh 3.21. Hop thoai chon anh nhi phan can kiém tra

Tir giao dién chinh cua chuong trinh ching ta nhan vao nat “DANH GIA”. Khi
d6 chuong trinh s& cho ra két qua danh gia ngay trén giao dién truong trinh.

[ Lol i
=L
B oanv i PSR . R —.
DANH GIA KY THUAT GIAU TIN BANG PHUONG PHAP DANH GIA PSNR
— Dau vao — &nh hien thi
ChobiEhienfus e C:Wsers\HoaXinh'Desktopdo an\chuong trink Mo 1
Cho biet ten anh MAHG TIH  C:\Users\HoaXinh'\Desktopido an\chuong trink Mo 2
Danh gia l I Khoi tao l l Thoat l
— &nh mang tin
o L -
—Daur
Ket qua danh gia 73552908

Hinh 3.22. Giao dién danh gia PSNR
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Thoat khoi chuong trinh danh gia PSNR bang cach nhan vao nut “THOAT”
trén giao dién chuong trinh.

B DANH GIA PSNR TR = |

DANH GIA KY THUAT GIAU TIN BANG PHUONG PHAP DANH GIA PSNR

— Dau vao — &nh hien thi
— Anh gac
Cho biet ten AHH GOC e " — =
L ‘HoaXinh'Desktopid ch trink] a1 -
sers'HoaXinh\Desktopido an\chuong trint Pig Ty
- ~n
Cho biet ten anh MAHG TIH  |C:\Users\HoaXinh'Desktopldo anichuang trint Mo 2
Danh gia I [ Khoi tao | l Thoat |
— Anh mang tin
—Daur:
Ket qua danh gia 73.5529dB

Hinh 3.23. Giao dién thoat chwong trinh danh gia PSNR
3.3. Két qua thwc nghiém va nhan xét
3.3.1. Két qud thuc nghigm

Thuc nghiém nay sé dua ra kha nang giau tin khi sir dung bay k¥ thuat giau tin
thuan nghich trén mién bién doi séng nho (wavelet) cho anh chat lugng cao véi anh
cap xam 8 bit.

Truwong hop 1. Giau it thong diép: chudi gom 16 ki tu.

| thongdiep.txt - Notepad [E=REEE ==
File Edit Format Yiew Help
Nguyen Anh Quyen a
I
r
= = =)

Hinh 3.24. Chudi thong diép can gidu it ki ty
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. . —

27.png 28.png

Hinh 3.26. Tap anh sau khi giau tin
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Panh gia PSNR don vi do la dB:

Bang 3.1. Két qua danh gia PSNR trén anh cap xam 8 bit cua bay ky thuat giau

tin thuan nghich trén mién bién ddi séng nho (wavelet) cho anh chat luong cao.

Tén anh (Kich ¢ anh) Panh gia PSNR (dB)
1.png(512x512) 73.5529 dB
2.png(512x512) 74.8861 dB
3.png(512x512) 74.1703 dB
4.png(512x512) 75.1215dB
5.png(512x512) 74.6129 dB
6.png(512x512) 74.7589 dB
7.png(512x512) 73.6622 dB
8.png(512x512) 73.7818 dB
9.png(512x512) 74.8499 dB

10.png(512 x768) 76.5918 dB
11.png(768x512) 76.0496 dB
12.png(512x768) 76.4578 dB
13.png(768x512) 77.0014 dB
14.png(768x512) 77.5838 dB
15.png(768x512) 77.5257 dB
16.png(768x512) 77.4119 dB
17.png(768x512) 76.5184 dB
18.png(768x512) 75.8554 dB
19.png(768x512) 77.3377 dB
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20.png(768x512)

77.2466 dB

21.png(512x768)

76.6735 dB

22.png(768x512)

75.2348 dB

23.png(768x512)

76.5184 dB

24.png(768x512)

75.797 dB

25.png(768x512)

76.4428 dB

26.png(768x512)

77.4495 dB

27.png(768x512)

75.2009 dB

28.png(768x512)

75.0067 dB

29.png(768x512)

76.4578 dB

30.png(768x512)

78.1002 dB

Gia tri trung binh 75,93 dB

Truong hep 2. Giau nhiéu thong diép: Chudi géom 20000 ki tu.
] tron diep dat.ox - Noreped W o =i |

File Edit Format View Help
BEIJING, April 22— another secret document from the violent crushing of pro-democr .

The document was written from prison in September 1989 by Bao Tong, a top party of
Mr. Bao was an adviser and speechwriter for zhao Ziyang, the Communist Party chief
Mr. Bao's statement, which was kept in a few secret archives, was recently smuggle

The statement appears to corroborate some important details in ' 'The Tiananmen Pap

m

Explaining his own actions in the weeks before his arrest on may 28, 1989, Mr. Bao| ||
Mr. Li remains the No. 2 official in the Communist Party. Though he is expected to
president Jiang Zemin, the party chief -- who was brought in to replace the ousted
But the government's seemingly frantic response to publication of '"The Tiananmen

Mr. 31iang and other leaders have tried to dismiss the collection as largely fabric
The party leaders also oversaw preparation in December of a four-and-a-half-hour v

In another clear sign of lurking dissent, the March issue of the Hong Kong magazin

4 I 2

Hinh 3.27. Chudi thong diép 20000 ky ty can giau
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55.png 56.png 57.png 58.png 59.png 60.png

Hinh 3.28. Tap anh trude khi giau tin

55.png 56.png 57.png 58.png 59.png 60.png

Hinh 3.29. Tap anh sau khi giau tin
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Panh gia PSNR don vi do la dB:

Bang 3.2. Két qua danh gia PSNR trén anh cap xam 8 bit cua bay ky thuat giau

tin thuan nghich trén mién bién ddi séng nho (wavelet) cho anh chat luong cao.

Tén anh (Kich ¢ anh) Panh gia PSNR (dB)
31.png(512x768) 56.6911 dB
32.png(768x504) 55.6859 dB
33.png(768x504) 57.25dB
34.png(768x512) 56.3595 dB
35.png(768x512) 55.8712 dB
36.png(512x768) 55.7156 dB
37.png(512x768) 56.3634 dB
38.png(512x768) 55.9899 dB
39.png(768x512) 54.7333 dB
40.png(768x512) 56.4503 dB
41.png(512x768) 57.293 dB
42.png(512x768) 55.7568 dB
43.png(768x512) 57.4626 dB
44.png(768x512) 54.8569 dB
45.png(768x512) 54.3774 dB
46.png(512x768) 56.9927 dB
47.png(756X504) 57.3594 dB
48.png(756x504) 56.5533 dB
49.png(756x504) 55.3843 dB
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50.png(756x504) 56.5958 dB
51.png(756x504) 55.7915 dB
52.png(756x504) 57.502 dB
53.png(756x504) 55.1358 dB
54.png(756x504) 55.0485 dB
55.png(756x504) 58.7043 dB
56.png(496x756) 55.6384 dB
57.png(756x504) 55.9076 dB
58.png(756x504) 57.1587 dB
59.png(756x504) 57.267 dB
60.png(756x504) 57.1851 dB
Gia tri trung binh 56.29 dB
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Truwong hep 3. Panh gia PSNR gitta anh gbc va anh goc khoi phuc duoc tir anh
da giau tin (trong phan tach tin).

28.png

Hinh 3.31. Tap anh sau khi da tach tin
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Panh gia PSNR don vi do la dB:

Bang 3.3. Két qua danh gia PSNR gitra anh goc va anh gc khéi phuc duoc tir
anh da giau tin (trong phan tach tin) cia k¥ thuat giau tin thuan nghich trén mién bién
d6i s6ng nho (wavelet) cho anh chat lwgng cao.

Tén anh (Kich ¢ anh) Panh gia PSNR (dB)
1.png(512x512) 82.7244 dB
2.png(512x512) 82.2383 dB
3.png(512x512) 84.5469 dB
4.png(512x512) 83.3849 dB
5.png(512x512) 81.8012 dB
6.png(512x512) 84.0448 dB
7.png(512x512) 83.1286 dB
8.png(512x512) 85.0851 dB
9.png(512x512) 85.4142 dB

10.png(512 x768) 85.5038 dB
11.png(768x512) 95.0121 dB
12.png(512x768) 90.6529 dB
13.png(768x512) 85.948 dB
14.png(768x512) 85.1008 dB
15.png(768x512) 84.3458 dB
16.png(768x512) 85.269 dB
17.png(768x512) 86.5952 dB
18.png(768x512) 89.7635 dB
19.png(768x512) 84.9923 dB
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20.png(768x512) 85.269 dB
21.png(512x768) 86.2238 dB
22.png(768x512) 89.7635 dB
23.png(768x512) 88.5141 dB
24.png(768x512) 88.7623 dB
25.png(768x512) 86.6735 dB
26.png(768x512) 84.5347 dB
27.png(768x512) 93.6632 dB
28.png(768x512) 92.9036 dB
29.png(768x512) 87.2647 dB
30.png(768x512) 85.269 dB
Gia tri trung binh 86.48 dB

3.3.2. Nhdn xét

Véi két qua thir nghiém thu dugc, di chudi thong diép nho hay lén quan sat
bang mat thuong déu khdng thé phan biét dugc anh da giau tin hay chua gidu tin, ¢
truong hop giau chudi thong diép nho gia tri PSNR trung binh dat dwoc rat 1a cao xap
xi 75,93 dB. Con ¢ truong hop giau chudi thong diép 16n gia tri PSNR trung binh ¢
muc d6 ciing kha 1a cao xap xi 56,29 dB. C6 thé thay phuong phap giau tin trong anh
nay cho 1 két qua va chat luong hét sirc cao. Nhung sau khi di co lugng thdng tin
duoc gidu vao trong anh géc, nd sé dé lai du nhiéu, du it. Nhitng dau vét khac véi anh
gdc ban dau co thé thay ¢ bang 3.3 khi danh gia PSNR gitta anh goc va anh khéi phuc
chi nhan duogc 1 két qua rat cao xap xi 86,48 dB c6 nhiing anh dat két qua dén 95 dB
nhung khéng 1 anh nao dat 100 dB dé gidng y hét anh goc ban dau.

Két qua thir nghiém trong bang 3.1, 3.2 cho thay kha nang giau tin caa mdi anh
khac nhau 1a khac nhau. Nhiing anh c6 cuing kich ¢& kha nang giau cua nhitng anh dé
nam trong 1 khoang gié tri va xap xi bang nhau. Piéu d6 ching té kha ning giau tin
phu thudc vao gia tri diém anh cua anh. Mot nguyén nhan nira tac dong Ion téi kha
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nang gidu tin d6 1a viéc lya chon khoa Beta. Vi gié tri diém anh cua mdi anh 1a khac
nhau, kha nang gidu caa mdi anh duoc tinh lién quan téi Beta nén khi thay d6i Beta s&
tao nén kha niang giau tin khac nhau.

Thai gian xa ly giau tin phu thudc 16n vao di liéu dau vao nhu kich thude anh
gdc, thong diép giau 16n hay nho. Po an toan cua ky thuat cao, phy thudc vao gia tri
cua khoa Beta.

Qua thir nghiém em nhan thiy ky thuat gidu tin thuan nghich trén mién bién d6i
s6ng nho (wavelet) cho anh chét luong cao cua anh ¢é nhirg vu nhuoc diém sau:

- Uu diém:

+ Kha ning bao mat cao do khoa Beta va ban d¢6 Map do nguoi nhan va nguoi
giri biét voi nhau. Phai dung Beta va ban d6 Map mai c6 thé lay dugc thong tin.

+ Do nhidu nho, dat chat luong kha cao khi giau luong bit nho va chap nhan
dugc khi giau lugng bit 16n.

- Nhuoc diém:

+ Phu thudc vao khoa Beta va ban d6 Map.

+ Khéng co6 budéc tinh toan khoa giau tin Beta dé tang thém d¢ an toan cho dir
liéu.

+ Va sau khi da c6 lugng thong tin dwoc giau vao trong anh géc, nd sé dé lai du
nhiéu, du it nhitng dau vét khéc vai anh goc ban dau.
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KET LUAN

K thuat gidu thdng tin trong anh 1a huéng nghién cau chinh cua thuat toan
giau thong tin hién nay va di dat dugc nhiing két qua kha quan. P46 &n da trinh bay
mét s6 khai niém lién quan dén viéc che giau thong tin trong anh sé ciing nhu trinh
bay k¥ thuat gidu tin trén mién bién ddi wavelet.

Véi bay ky thuat gidu tin thuan nghich trén mién bién d6i séng nho (wavelet)
cho anh chat lwong cao trén anh cap xam 8 bit thi tinh vo hinh cua thong tin sau khi
gidu duoc dam bao, thdng qua viéc s dung mot khoa Beta va mot ban dd6 Map trong
quéa trinh giau va tach thong tin. V& mat Iy thuyét thi sau khi da c6 luong thdng tin
duogc giau vao trong anh gbc, né s& dé lai du nhiéu, du it nhitng dau vét khac véi anh
goc ban dau. Dung phuong phap danh gia PSNR dé danh gia chat luong anh trude va
sau khi giau tin két qua dat duoc 12 rat cao néu giau luong bit nho, va chap nhan duoc
néu giau luong bit 16n. Nhu vay ky bay ky thuat gidu tin thuan nghich trén mién bién
d6i song nho (wavelet) cho anh chat lugng cao da cho nhiing két qua hét sic tich cuc.
Tuy nhién, gidu tin mat 1a van dé phuc tap, cong véi kha ning va kinh nghiém con
han ché nén em con gap mot s6 kho khin trong viéc tim hiéu nghién ctiru cac bay ki
thuat giau tin thuan nghich trén mién bién d6i séng nho (wavelet) cho anh chat luong
cao trén anh cap xam 8 bit.

Vi vay em rat mong nhan duoc sy dong gop y kién quy bau cua cac thay cod
gido ciling nhu ban bé dé bao ciia em dugc hoan thién hon.

Em xin chan thanh cadm on!
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