Db an tét nghiép Truong DH DL Hai Phong

LOI CAM ON

Trwéc hét em xin bay té 10ng biét on sdu sdc nhat téi ¢é gido hwong ddn
Tién si Ho Thi Huwong Thom da tdn tinh giip d&, hwéng dan em rdt nhiéu trong suot
qué trinh tim hiéu nghién cizu va hoan thanh bao céo tot nghiép.

Em xin chan thanh cam on cac thay ¢é trong bé mdn tin hoc — trueng DHDL
Hai Phong ciing nhw cdc thdy cé trong truong da trang bi cho em nhiing kién thic
co ban can thiét @é em c6 thé hoan thanh béo céo.

Xin giti 161 cam on dén ban bé nhitng nguoi luén bén em da dong vién va tao
diéu kién thugn loi cho em, tan tinh givip d& chi bao em nhitng gi em con thiéu s6t
trong quéa trinh 1am béo céo tét nghiép.

Cudi cung em xin bay té 16ng biét on sdu sac téi nhitng nguwoi than trong gia
dinh da gianh cho em sw quan tdm dac biét va luén dong vién em.

Vi thoi gian ¢6 han, trinh dé hiéu biét cia ban than con nhiéu han ché. Cho
nén trong do &n khdng tranh khéi nhaiing thiéu sét, em rat mong nhdn dwoc sw dong
gop y kién cua tat ca cac thay cé gido ciing nhw cdc ban bé dé dé an cia em duoc
hoan thién hon.

Em xin chan thanh cdm on!
Hdi phong, ngay... thang...nam 2013

Sinh vién thuc hién

Vii Huy Tung
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LOI MO PAU

Cudc cach mang thdng tin ky thuat sé di dem lai nhitng thay d6i sau sic
trong x& hoi va trong cudc séng cua ching ta. Nhirng thuan lgi ma thong tin ky
thuat s6 mang lai ciing sinh ra nhing thach thirc va co hdi méi cho qua trinh doi
méi. Voi viéc st dung mang internet toan cau dé thong tin, lién lac ngay cang ting
trong moi linh vuc chinh tri, quan sy, quéc phong, kinh té, thuong mai... Van dé
duoc dit ra d6 1 su an toan cua di liu. Mot céng nghé phan nao giai quyét duoc
van dé trén 1a gidu tin mat, no cho phép giau théng tin mat vao trong cac ngudn
thong tin khac, 1am an di su ton tai cua théng mat. Trong d6 &n nay em xin trinh bay
mét ky thuat gidu tin d6 1a “K§¥ thuat gidu tin dwa trén sy twong quan ciia mién
khong gian anh”, gém cac chuong sau:

Chuong 1. Tong quan vé k¥ thuat gidu tin: Khai niém gidu tin, muc dich

ctia gidu tin, cAu trac anh bitmap, danh gia chat lugng anh bang PSNR.

Chuwong 2. Ky thuit giau tin dya trén sy twong quan cia mién khong
gian anh: Gigi thiéu vé ky thuat giau tin thuan nghich dya trén sy tuong quan cta
mién khong gian anh, trinh bay mot s6 k¥ thuat giau tin thuan nghich, dua ra thuat
toan.

Chwong 3. Cai dit thir nghiém: Trinh bay mét sé giao dién cua chuong
trinh va thir nghiém k§ thuat giau tin dya trén su twong quan caa mién khdng gian

anh, dua ra nhan xét danh gia.
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Chuwong 1. TONG QUAN VE KY THUAT GIAU TIN
1.1 TONG QUAN VE KY THUAT GIAU TIN
1. 1. I So lwoc vé gidu tin

Véi hai muc dich 1a bao mat cho nhiing dit li¢u dugc giéu trong ddi tuong
mang va bao dam an toan cho chinh cac ddi twong chtra dir liéu gidu trong d6 (bao
vé ban quyén) nén ky thuat gidu théng tin duoc phat trién thanh hai linh vuc voi
nhirng yéu ciu va tinh chit khac nhau d6 1a gidu thong tin bi mat va thiy van sb.

1. 1. 2 Pinh nghia kj thudt gidu tin

Gidu thong tin 12 mot k¥ thuat nhung (gidu) mot luong thong tin s6 nao do
vao trong mot ddi tuwong dit liéu sé khac (gidu thong tin chi mang tinh quy udc
khong phai 1 mot hanh dong cu thé).

1. 1. 3 Yéu cdu thiét yéu déi véi mét hé thong gidu tin

C6 3 yéu cau thiét yéu doi voi mot hé thong giau tin:

e Tinh v6 hinh: 1a mot trong 3 yéu cau ciia bat ki 1 hé gidu tin nao.

e Tinh bén viing: 1a yéu cau thr 2 cia mot hé giau tin. Tinh bén
virng 1a n6i dén kha nang chiu dugc cac thao tac bién do6i nao do

trén phuong ti€n nhiing va cac cudc tan cong c6 chu dich.

e Kha ning nhing: 13 yéu cu thir 3 cia mot hé gidu tin. Kha ning
nhung chinh 13 s6 luong thong tin nhung dwoc nhung trong

phuong tién chtra.
1. 1. 4 Phin logi gidu tin
C6 thé phan loai ky thuat gidu tin 1am hai huéng:
> Giau tin mat (Steganography).

> Thuy van s6 (Watermarking).
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Giau thong tin

Giu tin bi mat Thuy van sb

(Steganography) (Watermarking

Hinh 1. 1. Hai linh vuc chinh cua ky thugt gidu thdng tin
< Gidu tin mdt (Steganography)
- Kha ning khong thé nhan biét (impercetibility).
- Kha ning chira dugc nhiéu théng tin(capacity).
- Kha ning khong thé do tim.

Kha niang khong thé nhan biét duoc, ¢6 nghia 14 v6i nguoi quan sat bang mét
thuong khdng thé phat hién dugc anh c6 chira thong tin an trong d6. Pay 1a mot tinh
chat cuc ky quan trong ddi véi ky thuat steganography.

Kha ning chtra dugc nhiéu thong tin cling 13 mot tinh chat quan trong dbi voi
ki thuat steganography. Tinh chat capacity c6 nghia 13 luong thdng tin can nhing
cang nhiéu cang tét nhung khong dugc vi pham tinh chat khéc cua ky thuat
steganography.

Cubi cung tinh chat khdng thé do tim dugc hiéu ¢ day 1a kha niang chéng lai
viéc xac dinh anh d6 c6 hay khdng c6 thong tin an bang cac ky thuat théng ké toan
hoc thong thuong

Tinh chat nay cing vai tinh chat “khong thé nhan biét duoc” va do dai thdng
diép can gidu déng mot vai trd quan trong va can thiét trong ky thuat
steganography.

Ngoai ra, tbc d6 gidu ciing duoc tinh dén mac du né khong phai 1a tinh chat
can co.
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% Thiy van sé (Watermarking).

Do y&u cau bao vé ban quyén, xac thyc... nén giu tin thuy van c6 yéu cau
khac véi giau tin bi mat. yéu vau dau tién 1a cac dau hiéu thay van phai da bén viing
treéc nhitng tan céng vo tinh hay ¢ ¥ g& bo nd. Thém vao d6 cac dau hiéu thay van
phai c6 anh huong téi thiéu (vé mat cam nhan) ddi voi cac phuong tién chia. vay
c4c thdng tin can giau s& cang nho cang tét.

Phan biét gidu tin mat va thay van cé thé mé ta tom luoc trong bang sau:

Bdng 1. 1. So sanh gidu tin mdt va gidu tin thiy van sé

Giau thdng tin mat Thity van sé

Muc tiéu | Tang hinh céc phién lién lac dé | Cha yéu phuc vu cho myc dich bao
bao mat thong tin vé ban quyeén

Dung trong céc lién lac xac dinh | Chu yéu ding trong cac hoat dong
XUt ban

Céch thuc | Khong lam thay d6i phuong tién | CO thé thay doi nho vé cam nhan
hién chua tdi phuong tién chira

Yéu cau Giau dugc nhiéu thdng tin nhat | Chi can nhing it dir liéu

Khong can quan tam toi do bén | Du liéu nhing can phai manh

cua phuong tién chira bam bao trudc cac phuong phap

Khong thé quan sat dwoc viéc | nén di liéu

nhing thong tin Dit ligu nhing c6 thé nhan thiy

Khong kiém tra duoc néu khong | hay khong nhan thiy

co khoa thich hop Khong kiém tra duoc néu khong

c6 khoa thich hop

1. 1. 5. M6 hinh giéu théng tin co béin

Thanh phan co ban cua ky thuat gidu théng tin bao gém : thuat toan giau tin
va bo giai ma thong tin(tinh dén ca khoa mat).
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Thuat toan giu tin duoc dung dé giau théng tin vao mot phuong tién chira
bang céach sir dung mot khoa bi mat duoc ding chung boi nguoi ma va nguoi giai
m4, viéc giai ma thong tin chi co thé thuc hién duoc khi co khod. Bo giai ma thuc
hién qua trinh giai ma trén phuong tién chira da chira dit liéu va tra lai thong diép an
trong do

< Luwgc d6 chung cho qué trinh giau tin

Thong tin giau

\_/—\ \/—\ Phan phdi

Phuong tién chtra o Phuong tién
(audio, anh, | —> Bﬁinhuf}g chira di duoc [——>
video) thong tin gidu tin

\/—\ \f\

Hinh 1. 2. Lirgc dé chung cho qué trinh gidu tin

Thong tin can gidu tuy theo muc dich cta ngudi st dung, né cé thé 1a thong
tin mat (voi cac tin bi mat) hay cac logo, hinh anh ban quyén.

Phuong tién chira: cac file anh, text, audio... 1a méi trudng dé nhung tin.

B6 nhiing thong tin: 1 nhitng chwong trinh thyc hién viéc gidu tin

Pau ra: 1a cic phuong tién chira di c6 tin gidu trong d6

Téch thong tin tr cac phurong tién chira dién ra theo quy trinh nguoc lai véi
dau ra 1a cac thong tin da dugc gidu vao phuwong tién chira. Phuong tién chira sau

khi tach 14y thong tin c6 thé duoc sir dung, quan 1y theo nhitng yéu cau khac nhau.
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< Luwoc d6 chung cho qué trinh tach théng tin

Khéa giau tin

) )

Phuong tién Phuong ti¢n
chira da duoc B¢ tach chira(audio, anh,  |——~
T thong tin video)
giau tin

-

Thong tin gidu  ——

Hinh 1. 3. Lwrgc do chung cho qué trinh tach thong tin

-

Hinh 1. 3 chi ra cic cong viéc giai ma thong tin da gidu. Sau khi nhan duogc
d6i twong phirong tién chira cb gidu thong tin, qua trinh giai ma duoc thuc hién
thong qua mot b giai ma twong Gng vai bd nhung thong tin cung véi khoa ctia qua
trinh nhing. Két qua thu duoc gom phuong tién chira gbc va thong tin da giau.
Budc tiép theo thong tin da gidu s& dugc xir Iy kiém dinh so sanh voi thong tin ban

dau.
1. 1. 6 Méi trwong gidu tin

Dt liéu da phuong tién 1a dang dir li¢u da dang, phong pht hién dang ton tai
trong moi linh vuc Umg dung cua cong ngh¢ thong tin. Chinh vi vy, dir li¢u da
phuong tién ciing duoc sir dung lam phuong tién chira trong qua trinh gidu tin. Dé
lya chon dir li¢u lam phuong tién chira can phai tim hiéu 3 vé cdu trac cia loai dit
liéu d6. Mot sd dir liéu da phuong tién thuong dugc st dung lam moi truong dé
gidu tin nhu: text, audio, video, anh,...

% Gidu thong tin trong dnh sé (Data Hiding in Image)

Giau thong tin trong anh sé 1a mot phan cua khai niém giau théng tin vai viéc si
dung anh sé 1am phuong tién chaa. Hién nay, giau théng tin trong anh la mot
phuong phap chiém ti 1¢ 16n nhat trong cac chuong trinh ng dung. Cac phan mém
hé théng gidu tin trong da phwong tién bai luong thong tin duogc trao dbi trong hinh
anh 1a rat 16n va hon nita giau théng tin trong anh ciing déng vai trd hét suc quan
trong trong hau hét cac tng dung bao vé an toan thong tin nhu: xac thuc thong tin,
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xéac dinh lam thay d6i thdng tin, bao vé ban quyén tac gia, diéu khién truy cap, giau
thong tin mat.... Chinh vi thé ma van dé nay da nhan duoc sy quan tam rat 16n cua
c4c ca nhan, t6 chuc, truong dai hoc va vién nghién ciu trén thé gioi.

Ngay nay, khi anh sé di duoc sir dung kha phd bién, thi giau thong tin trong anh
d3 dem lai nhiéu @ng dung quan trong trén cac linh vuc caa doi séng x& hoi. Vi du
nhu d6i Vi cac nude phat trién, chir ky tay da duoc s6 hoa va luu trir st dung nhu
1a hd so ca nhan cua cac dich vu ngan hang va tai chinh. N6 duoc dung dé xac thuc
trong cac thé tin dung cua nguoi tiéu dung.

Trong mét s6 tng dung vé nhan dién thé ching minh, thé can cudéc, ho chiéu...,
nguoi ta co thé gidu thong tin trén cac anh thé dé xac dinh thong tin thuc.

Mot dic diém cua gidu thdng tin trong anh d6 1a thong tin dwgc giau mot cach
“v6 hinh”. N6 nhu 14 cach thirc truyén thdng tin mat cho nhau ma ngudi khac khong
thé biét dugc, boi sau khi giau thdng tin thi chat lugng anh gan nhu khong thay doi,
dic biét d6i vai anh mau hay anh xam.

% Gidu tin trong audio

Giau thong tin trong audio mang nhitng dic diém riéng khac véi giau thdng tin
trong cac ddi tugng da phuong tién khac. Mot trong nhiing yéu cau co ban cia giau
thong tin 12 dam bao tinh chat “4n” cua thong tin dwoc gidu dong thoi khong lam
anh huong dén chat lwong cua dir lidu. Ky thuat gidu théng tin trong anh phu thudc
vao hé théng thi giac cua con ngudi - HVS (Human Vision System), con ki thuat
gidu théng tin trong audio lai phu thudc vao hé thdng thinh giac - HAS (Human
Auditory system). Mot van dé phiic tap ¢ day 1a hé théng thinh giac ciia con nguoi
nghe duoc cac tin hiéu & cac dai tan rong va cong suat 16n nén sé gay khé khan doi
Vé6i cac phuong phap giau tin trong audio. Nhung that may 1a thinh giac con ngudi
lai kém trong viéc phat hién su khac biét cac dai tan va cong suat, co nghia 1a cac
am thanh to, cao tan c6 thé che gidu duoc cac &m thanh nho & tan sé thip mot céch
dé dang. Cac mé hinh phén tich tam 1y da chi ra diém yéu trén va théng tin nay s&
gilp ich cho viéc chon céc audio thich hop cho viéc giau tin. Van dé kho khan tht
hai ddi véi giau thong tin trong audio 12 kénh truyén tin. Kénh truyén hay bang
thong cham s& anh hudng dén chéat luong thong tin sau khi giau. Vi du dé nhing
mot doan phan mém java applet vao mot doan audio (16 bit, 44. 100hz) c6 chiéu dai
binh thuong thi cic phuong phap théng thudng ciing can it nhat téc d6 duong
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truyén 12 20bps. Gidu thong tin trong audio doi hoi yéu cau rat cao vé tinh dong bo
va tinh an toan cua thong tin. Cac phuong phap gidu thong tin cho audio déu loi
dung diém yéu trong hé thdng thinh giac caa con nguoi.

< Giu thdng tin trong video

Ciing nhu gidu thdng tin trong anh hay trong audio, giau thong tin trong video da
dugc quan tam va phét trién manh mé cho nhiéu ¢ng dung nhu diéu khién truy cap
thong tin, xac thuc théng tin va bao vé ban quyén tac gia, vi du nhu trong, cac hé
thdng chuong trinh tivi phai tra tién. Cac k¥ thuat gidu tin trong video ciing duoc
phat trién manh mé va theo hai khuynh huéng la thuy van sé va giau di liu. Mot
phuong phéap gidu tin trong video dugc dua ra boi COX la phuong phap phan b
déu. Y tudng co ban cia phuong phap nay 1a phan phdi théng tin gidu dan trai theo
tan s6 cua dir liéu goc. Nhiéu nha nghién ctru da dung nhirng ham sé cosin riéng va
cac hé sb truyén song riéng dé giau thong tin. Trong cac thuat toan khoi nguon thi
thuong chi cé cac ky thuat cho phép giau cac anh vao trong video, nhung thoi gian
gan day cac k¥ thuat méi da cho phép gidu ca &m thanh va hinh anh vao trong
video.

< Giu thong tin trong vin ban dang text

Gidu tin trong vin ban dang text kho thuc hién hon do c6 it cac thong tin du
thira, dé 1am duoc diéu nay nguoi ta phai khéo 1éo khai thic cac du thira ti nhién
cua ngon nglr. Mot cach khac 1a tan dung céc dinh dang van ban (ma hoda thong tin
vao khoang cach giira cac tir hay cac dong vin ban) => K§ thuat gidu tin dang duoc
ap dung cho nhiéu loai ddi twong chtr khong riéng dir lidu da phwong tién nhu anh,
audio, video.

1. 1. 7 Mt s6 dic diém ciia viéc gidu tin trén dnh
1.1.7. 1 Tinh vé hinh ciia théng tin

Khai niém nay dwa trén dic diém cta hé thong thi gidc ctia con ngudi. Thdng
tin nhung 1a khong tri giac duge néu mot ngudi vai thi gidc binh thudong khong phan
biét dugc anh méi trudng va anh két qua (tic 1a khong phan biét dugc anh trugc va
sau khi gidu thong tin). Trong khi gidu thong tin mat (Steganography) yéu cau tinh
v hinh ciia théng tin & mirc do cao thi gidu thong tin theo kiéu danh dau — thily van

(watermarking) lai chi yéu ciu & mot cap d6 nhit dinh. Chang han nhu ngudi ta ap
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dung gidu thong tin theo kiéu danh ddu — thay van (watermarking) cho viéc gin mot

biéu tugng mo vao mot chuong trinh truyén hinh dé bao v¢ ban quyén.

1.1.7. 2 Ty I¢ gidu tin

Luong thong tin dau so véi kich thuée anh méi trudng ciing 1a mot van dé
can quan tdm trong mot thuat toan dau tin. RS rang 1a c6 thé chi gidu 1 bit thong tin
vao mdi anh ma khong can lo lang vé d6 nhidu ciia 4nh nhung nhu vay s& rat kém
hiéu quéa khi ma thong tin gidu c6 kich thude bang kb. Cac thuit toan déu cb ging
dat dugc muc dich lam thé ndo gidu duoc nhiéu thong tin nhat ma khong giy ra

nhidu dang ké.
1.1.7. 3 Tinh bdo mat

Thuéat toan nhing tin dugc coi la c6 tinh bao mat néu thong tin dugc nhung
khong bi tim ra khi bi tin cong mot cach ¢ chu dich trén co so ¢6 hiéu biét day du
vé thuat toan nhing tin va c6 b giai ma (trir khoa bi mat), hon nita con c6 dugc anh
c6 mang thong tin (anh két qua). Pay 1a mot yéu cau rat quan trong ddi véi anh
image hiding.

1. 1. 7. 4 Anh méi truwong doi véi qud trinh gidi ma

Yéu cau cudi cung 1a thuat toan phai cho phép lay lai duoc nhiing thong tin
d3 gidu trong anh ma khong c6 anh gbc. Diéu nay 13 mot thudn loi khi anh moi
truong 14 duy nhat nhung lai 1am gi6i han kha niang Gmg dung cuia k¥ thuat gidu tin.
1.2. MOT SO ANH PINH DANG BITMAP PHO BIEN
1. 2. 1 Ciu trisc anh Bitmap

Anh BMP (Bitmap) dugc phat trién béi Microsoft Corporation, duoc luu trit
dudi dang doc lap thiét bi cho phép Windows hién thi dir liéu khong phu thudc vao
khung chi dinh mau trén bat ki phén cing nao. Tén file mé rong mac dinh cua mot
file anh Bitmap 13 <. BMP”. Anh BMP duoc sir dung trén Microsoft Windows va céc
ung dung chay trén Windows tir version 3. 0 tro 1én.
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MGdi file anh Bitmap gém 3 phan nhu bang 1. 2:

Bdng 1. 2. Cdu tric anh BitMap

Bitmap Header (54 byte)

Color Palette

Bitmap Data

1.2.1. 1. Bitmap Header

Thanh phan bitcount (Bang 1. 2) cua cdu trac Bitmap Header cho biét sb bit
danh cho mdi diém anh va sd luong mau 16n nhét ctia anh. Bitcount c6 thé nhan cac
gia tri sau:

o 1: Bitmap 1a anh den trang, mdi bit biéu dién 1 diém anh. Néu bit mang
gia tri “0” thi diém anh 1a diém den, néu bit mang gia tri “1” thi diém anh
1a diém tring.

o 4:Bitmap la anh 16 mau, mdi diém anh duoc biéu dién bang 4 bit.

o 8:Bitmap la anh 256 mau, mdi diém anh dugc biéu dién bang 8 bit.

o 16: Bitmap 1a anh High Color, mdi ddy 2 byte lién tiép trong Bitmap biéu
dién cuong d6 twong ddi cia mau do, xanh 14 cdy va xanh lo (RGB) cua
diém anh.

o 24: Bitmap 1a anh True Color, mdi diy 3 byte lién tiép trong Bitmap biéu
dién cuong d6 twong ddi cia mau do, xanh 14 cdy va xanh lo (RGB) cua
diém anh.

Thanh phan Color Used cta ciu trac Bitmap Header xac dinh sé lvong mau

cua Palete thuc su dugc sir dung dé hién thi Bitmap. Néu thanh phan nay duoc dat

la 0, Bitmap st dung s6 mau 16n nhat twong tng voi gia tri cua bitcount.
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Bdng 1. 3. Thong tin vé Bitmap Header

Byte thir 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 vung di liéu Offset cua byte bat dau vung dix liéu

15-18 | Sé byte cho vung théng tin | 4 byte

19-22 | Chiéu rong anh BMP Tinh bang pixel

23-26 | Chiéu cao anh BMP Tinh bang pixel

27-28 | S6 Planes mau Cédinh a1

29-30 | Sé bit cho 1 pixel (bitcount) | C6 thé 1a: 1, 4, 8, 16, 24 tuy theo loai
anh

31-34 | Kiéu nén dit liéu 0: Khdng nén
1: Nén runlength 8bits/pixel
2: Nén runlength 4bits/pixel

35-38 | Kich thudc anh Tinh bang byte

39-42 | B phan giai ngang Tinh bang pixel / metter

43-46 | Do phan giai doc Tinh bang pixel / metter

47-50 | S6 mau st dung trong anh

51-54 | S6 mau duoc st dung khi

hién thi anh (Color Used)

Vi Huy Tung — CT1301

Trang 17



Db an tét nghiép Truong DH DL Hai Phong

1.2.1. 2. Palette mau

Bang mau cta anh. Chi nhitng anh nho hon hodc bang 8 bit méi c6 bang

mau.
Bdang 1. 4. Bang mau cia anh BITMAP
Pja chi (Offset) Tén Y nghia
0 RgbBlue Gia tri cho mau xanh blue
1 RgbGreen Gia tri cho mau xanh Green
2 RgbRed Gia tri cho mau do
3 RgbReserved Du trix

1. 2. 1. 3 Bitmap data

Phan ndy nam ngay sau phan Palete mau ciia anh BMP. Pay 1a phan chira
gia tri mau cia diém anh trong anh BMP. Céac dong anh duoc luu tir dudi 1én trén,
cic diém anh duge luu trit tir trai sang phai. Gia tri cua mdi diém anh 13 mot chi sd

tré tGi phan tir mau twong ng trong Palete mau.

1. 2. 2 Céiu trisc anh PNG
1. 2. 2. I Lich sik va phat trién

DPong co thuc déy cho vi¢c tao ra dinh dang PNG bat dau vao khoang dau
nam 1995, sau khi Unisys cong bd ho s& 4p dung bang sang ché vao thuit toan nén
dir liéu LZW- duogc st dung trong dinh dang GIF. Thuat toan dugc bao vé boi béng
cong nhan doc quyén sang tao & My va tit ca cac nudc trén thé gigi. Tuy nhién,
cling da c6 mot s6 van dé véi dinh dang GIF khi can c6 mot sb thay d6i nhét dinh
trén hinh anh, gi¢i han ctia n6 1a 256 mau trong thoi diém may tinh c¢6 kha ning
hién thi nhiéu hon 256 mau dang tré nén phd bién. Mic du dinh dang GIF c6 thé thé
hién cac hinh anh dong, song PNG van dugc quyét dinh 1a dinh dang hinh anh don
(chi c6 mot hinh duy nhat). Mot nguoi "anh em" ciia n6 1a MNG da dugc tao ra dé
giai quyét van dé anh dong. PNG lai ting thém su phd bién ctia n6 vao thang 8 nim
1999, sau khi hang Unisys huy bo gidy phép cua ho dbi véi cac 1ap trinh vién phan

mém mién phi, va phi thuong mai.
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- Phién ban 1. 0 cua diac t& PNG dugc phat hanh vao ngay 1 thang 7
nim 1996, va sau d6 xuit hién véi tu cach RFC 2083. N¢ duge to
chire W3C khuyén nghi vao ngay 1 thang 10 ndm 1996.

- Phién ban 1. 1, voi mot s thay doi nhé va thém vao 3 thanh phan

moi, duge phat hanh vao ngay 31 thang 12 nam 1998.

- Phién ban 1. 2, thém vao mot thanh phan mé rong, dugc phat hanh

vao ngay 11 thang 8 nam 1999.

- PNG gio day 1a mot chuan qubc té (ISO/IEC 15948:2003), va ciing
duoc cong bd nhu mot khuyén nghi cia W3C vao ngay 10 thang 11
nam 2003. Phién ban hién tai ctia PNG chi khéc chut it so véi phién

ban 1. 2 va khong c6 thém thanh phan mdi nao.
1. 2. 2. 2 Thong tin ky thudt
a. Phan ddu cua tdp tin

Mot tap tin PNG bao gdm 8-byte ki hiéu (89 50 4E 47 0D 0A 1A) duoc viét
trong hé thong c6 co s6 16, chira cac chit "PNG" va hai dau xudng dong, & giita 13
sap xép theo sd luong cuia cac thanh phan, mdi thanh phan déu chira thong tin vé
hinh anh. Ciu tric dua trén cac thanh phan duoc thiét ké cho phép dinh dang PNG
c6 thé twong thich vai cac phién ban cii khi str dung.

hY

b. Cdc "thanh phan" trong tdap tin

PNG I cdu triic nhu mdt chudi cac thanh phan, mdi thanh phan chua kich
thudc, kiéu, dir liéu, va ma stra 16i CRC ngay trong no.

Chudi duoc gan tén bang 4 chir cai phan biét chit hoa chit thuong. Su phan
biét nay gitip bo giai ma phat hién ban chat ciia chudi khi né khong nhan dang duoc.

Vi chir cai dau, viét hoa thé hién chudi nay 1a thiét yéu, néu khong thi it can
thiét hon (ancillary). Chudi thiét yéu chira thong tin can thiét dé doc dugc tép va

néu bod gidi ma khong nhan dang duoc chudi thiét yéu, viéc doc tép phai dugc huy.
c. Thanh phan co ban

Mot bo giai ma (decoder) phai ¢ thé thong dich dé doc va hién thi mot tép
PNG.

« IHDR phai 14 thanh phan dau tién, né chira dung header
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* PLTE chutra dung bang mau (danh sach cac mau)

« IDAT chira dung anh. Anh nay c6 thé duoc chia nhé chira trong nhiéu
phan IDAT. Diéu nay lam ting kich c¢& cua tép 1én mot it nhung né 1am cho viéc
phat sinh anh PNG mugt hon (streaming manner).

« IEND danh dau diém két thic cta anh.

1. 3. PHUONG PHAP PANH GIA CHAT LUQNG ANH SAU KHI GIAU TIN
Dé danh gia chit luong cua buc anh (hay khung anh video) & dau ra cia bd
ma hod, ngudi ta thuong s dung hai tham sd: Sai s6 binh phuong trung binh —
MSE (Mean Square Error) va phuong phap dé xuét véi hé so ty 18 tin hiéu / tin hiéu
nhiéu PSNR (Peak Signal to Noise Ratio).
MSE gitta anh gdc va anh khéi phuc duoc tinh nhu sau:

MSE = mi zz (Xij_ yij)2

i=1 j=1
O day:
X; biéu thi gia tri diém anh gbc
y; bicu thi gia tri diém 4nh da dugc bién doi
m va n lan luot 13 chiéu rong va chiéu cao cua anh.

PSNR, don vi: deciben (dB), thuong dugc st dung trong nghién ctru xur ly
hinh anh:
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Chuong 2. KY THUAT GIAU TIN THUAN NGHICH TRONG ANH
2. 1. KHAI NIEM GIAU TIN THUAN NGHICH

2.1. 1. Khadi niém

Theo dic tinh tach tin can luu trit hay khong luu trit Vit mang tin ma ngudi ta
phan k§ thuat gidu tin ra 1am 2 loai:

e Ky thuat giau khdng thuan nghich: La ky thuat giau sau khi tach théng
diép khong thé khoi phuc lai anh gbc. Nhitng k§ thuat nay phuc vu trao
d6i thdng tin mat. Nguoi ta c6 thé huy vat mang tin khi can thiét ma
khong can luu tri.

e Ky thuat giau thuan nghich: La k¥ thuat giau sau khi tach thong diép c6
thé khéi phuc lai anh géc. Nhitng ki thuat nay phuc vu trong mét sé linh
vuc nhu: y hoc, quan sy, nghién ciru ning luong hoic hé thdng thong tin
vé tinh, ...

2. 1. 2. Mgt 56 ky thudt gidu thudn nghich dién hinh

Nam 1999, Honsinger va cac cong sy dé xuat ky thuat giau thuan nghich dau
tién [1], mo ra mot huéng méi trong linh vuc giau tin. Tiép d6 mot loat cac ki thuat
giau tin thuan nghich khac dugc cong bd. Sau day giéi thiéu so luge mot s6 ky thuat
giau tiéu biéu.

K¥ thuat mé rong sai phan DE (Difference Expansion) do Tian dua ra [3],
day 1a k¥ giau tin dya trén mo rong hé sé sai phan cua diém anh, dix liéu anh duoc
tinh sai phan theo biéu thac Di=I; —lix; (I; 12 gié tri pixel cua anh), thong tin dwoc
giau trén LSB cta cac hé sb sai phan sau khi dugc mo rong. Sau do6 tac gia dé xuat
tiép phwong phap md rong trén cac hé so6 wavelet dé giau tin. Pén nam 2008,
Shaowei Weng va cac dong nghiép dua ra k¥ thuat DE cai tién bang cach thém vao
ham nén — gidn trong qué trinh giau tin sir dung DE nham giam nhiu xay ra (theo
danh gia bang PSNR) cua ky thuat giau thuan nghich DE.

Nam 2003, Ni va cong sy dé& xuat ky thuat gidu thuan nghich dya trén dich
chuyén biéu d6 tan suat goi 1a NSAS [2]. Tiép d6 mot loat cac ki thuat giau thuan
nghich dga phuong phéap nay ra doi.
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2. 1. 2. I Phwong phdp gidu NSAS.

Gi6i thiéu: Ky thuat histogram duoc Ni va cong sy dé xuat nam 2006. So
v6i nghién ciu cua Titan duge d& xuit 2003 ki thuat Ni va cong su phi hop voi
cong viéc doi hoi chat lwong hinh anh [2].

Y twéng: Bé xuat cua Ni véi cong su nhing dir liéu bang cach dich chuyén
cac biéu db tan suat. Phuong phap nay lan dau tién xay dung mot biéu do anh cua
anh gbc dé c6 dugc mot diém cuc dai va mot diém cuc tiéu sau d6 cac dir lidu
nhang bang céch di chuyén céc biéu do tan suét dua vao diém cic dai va diém cuc
tiéu nay.

Thuat todn nhung.

PAu vao: Mot anh cip xam C, mot chudi thong diép M.

Pau ra: Anh gidu tin S.

Buéc 1: Quét tat ca cac anh va xay dung biéu d6 tan s6 Hy(x), x € |0, 255] .
Trong histogram, gia tri mau xam cao nhat duoc Ki hiéu 1a a, gia tri mau xam thap
nhat duoc ki hiéu 1a b. Hy(b) = 0, thi b duoc goi 1a mot diém cuc tiéu. Dé don gian,
giaswta<h.

Buwéc 2: Quét anh mot lan nira va ghi lai cac gié tri diém anh bang b va dat
ching vao ban d6 L. Sau d6, thay d6i biéu d6 tan sé Hy(x), x € |0,255| sang bén
phai mot don vi dé tréng cot tan suét tai vi tri co gié tri a+1.

Buréc 3: Trich mét bit dit liéu tir dir liéu bi mat S. Quét tat ca céc anh 1 lan
nita. Néu quét gié tri cac diém anh va cac bit dit liéu nhing 1a 1, thi dat gia tri diém
anh 1a a+1. Néu bit dit liéu duoc nhing 12 0, thi khong thay d6i cac diém anh duoc
quét.

Buéc 4: 13p lai budc 3 cho dén khi dix liéu S duoc nhing hoan toan.

Thuat toan tach tin.
PAiu vao: Anh Giau tin S.

Pau ra: Anh khoi khuc va chudi thong diép M.
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Buéc 1: Quét tat ca cac anh theo thir ty nhu trong giai doan nhing. Néu quét
duoc gid tri a, thi tach bit 0 khoi a. Néu quét duogc gia tri a+1 thi tach bit 1 ra khoi a.

Buéc 2: Quét tat ca ca anh 1 1an nita va dich chuyén Hy(x), x € |0, 255 sang

trai 1 don vi.
Bueéc 3: thiét 1ap cac gia tri cac gia tri ghi duoc trong ban d6 L 1a b.

2. 1. 2. 2. Thugt toan cdi tién NSAS.

Gioi thiéu: Thuat toan NSAS duoc J. H. Hwang, J. W. Kim, and J. U. Choi
cai tién va dé& xuat nam 2010[3].

Y twéng: Thay vi dich chuyén tat ca cac diém anh gitra diém cuc dai va
diém cuec tiéu trudc khi nhing, ta két hop su dich chuyén va cac qua trinh nhing voi
nhau dé chi ra s6 luong diém anh dich chuyén cho kich thudc dir liéu nhiing nhat
dinh. Vi vay khdng c6 thém khoang tréng giita cac diém anh dé dich chuyén so voi
phuong phap Ni va cong su (2006)

Thuét todn nhung tin.
PAau vao: Mot anh cdp xam C, chudi thong diép M.

Pau ra: Anh gidu tin S.

Buwéc 1: Quét tat ca cac anh va xay dung biéu d6 tan suit Hy(x), x €
|0, 255]. Trong histogram, c6 diém cuc dai a, diém cuc tiéu b. Khdng mat tinh khai
quat, giastra<h.

Buéc 2: Thiét 1ap k = 0. Gia tri k duoc sir dung dé cho biét sb bit dit liéu
nhang.

Buwéc 3: Quét tat ca cac anh mot lan nira. Néu quét dugc gia tri diém anh
bang 1, trich 1 bit dit liéu tir S, thiét 1ap k = k +1 va tiép tuc budc 4 dé nhing dir liéu
S, néu khong, thuc hién budc 5.

Buéc 4: Néu bit dix liéu 1a 1, thi thiét l1ap gia tri diém anh quét duoc 1a a+1,
néu khong c6 thay ddi gi cho nhitng diém anh nay, quay lai budc 3 tiép tuc qué trinh
nhung.

Buéc 5: Néu tat ca cac gia tri diém anh quét duoc nam trong khoang (a, b),
thi cong cac gia tri diém anh d6 thém 1. Ghi lai vi tri cac diém anh c6 gié tri diém
anh bang b.
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Thuat toan tach tin.

Pau vao: Anh giau tin S.

Piu ra: Anh khoi phuc va chudi théng diép M.

Buwéc 1: Thiét 1ap k = 0.

Buéc 2: Quét tat ca cac anh theo thir tu nhu trong qua trinh nhung. Néu quét
duoc gia tri 12 a, thi dat k = k+1 va tach bit 0 khoi a. Néu quét duoc gié trj la a+1,
thi k = a+1 va tach bit 1 ra khoi a. Néu gi4 tri quét nam trong khoang (a, b) thi cac
gia tri diém anh quét duoc trir di 1. Néu vi tri cac diém anh duoc ghi trong ban d6 L,
thi thiét 1ap gia tri cac diém anh quét duogc la b.

Buéc 3: Lap lai bude 2 cho dén khi k = |S|

So sanh phuong phap NSAS va NSAS cai tién dé thdy dugc su hiéu qua cua
phuong phap céi tién NSAS. Mot anh mau xam 8 bit: Baboon kich thuéc 512x512
duogc lya chon dé thi nghiém, dung PSNR dé danh gia.
2. 1. 2. 3 Phwong phdp gidu tin trén mién bién doi Wavelet

Gi6i thiéu : Thuat toan Difference dugc Jun Tian dé xuat vao nam 2002[4].

Y twdng : Tach wavelet dugc céc dai LL, LH. Dit liéu giau trén dai LH. Lay
2 diém anh gan nhau lay gia tri trung binh caa 2 diém anh nay, tinh hiéu 2 diém anh
va lan luot nhang dix liéu.
Thuit toan giau tin.

Pau vao: Anh str dung dé giau tin, thdng tin can giau.

Piu ra: Anh da giau tin.

Buge 1: Pat C; = {cyd™ " 1a khéi tht j kich thuée n x n 4y tir LH (hodc
HL, LL) bing con cua mién bién doi IWT (ctia anh dau vao). Goi Cj, = {c,|p <
Cp,<2B} va Cim={Cn | - 2B < cy<- B} 1a hai tdp hop con cua C; véi B ¢ day 1a mot
tham sé diéu khién.

Buéc 2: Chon mot khéi C; chua dugc xir ly.

Buéc 3: Néu | Cjp| # @ thi sau d6 trir di tir mdi hé s6 C;, va danh dau mot 14

cd dé stra doi hé sb.
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Buéc 4: Néu | Cj | # O thi sau d6 cong vao mdi hé s6 Cj, va danh dau mot
|4 co dé stra doi hé sb.

Buéc 5: Giau ting bit thong tin R bang cach chon cac hé sb ¢; € C;véi 0 < ¢
< B (hoic - B< ¢;< 0) nhan ¢; véi 2 dé c6 duoc ¢, va thém mot thong tin can giau R
vao ¢, theo bicu thuc (6+R).

Buwéc 6: Lap lai tir bude 1 cho dén khi giau hét cac bit théng tin.
Thuat toan téch tin.

PAiu vao: Anh c6 gidu tin, thong s6 kiém soat p va co.

Piu ra: Thong tin duoc giau trong anh, anh géc.

Buéc 1: Nhap mot D;1a khoi j tha m bat ki ctia kich thuée n x n duoc lay tir
cac bang con LL, (HL), LH cua mién bién ddi IWT.

Budc 2: Cho D)={d, | - 2B <d, < 2P} v6i D,< D;.

Buéc 3: Thong tin da gidu duoc lay ra bang phép mod (d,, -2).

Buéc 4: Cac hé s6 IWT d, ban dau (cia anh goc) mét bit dit lieu ¢o thé duoc
phuc hdi bang cach thuc hién hay d;=|d,/ 2] néu d,> 0 hoic d, =|(d,/2)- 0. 5| néu
d,<0.

Buéc 5: Cac hé s6 IWT ban dau c6 thé duoc phuc hdi bang cach cong (hoic
trr) B dén d, néu d> 0 (hodc d,<0), trong khi 14 c& cua d, da duge danh dau.

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

2. 2 Ky thuit gidu tin dwa trén sw twong quan ciia mién khong gian anh
2. 2.1 Gidi thiéu va y twong chinh.

Giéi thiéu: Thuat toan dugc K. S. Kim, M. J. Lee, H. Y. Lee, and H. K. Lee
dé xuat vao nam 2009 [5].

Y twéng: Str dung mién khong gian anh nhu mot mau. Téch ra thanh cac
mau con (ndi dung duoc tach ra gidng nhu anh ban dau duoc thu nho, xem hinh (2.
1). Sau d6 chon mot mau con lam trong tdm. Tinh sai phan ctia cdc mau con véi
mau lam tam dugc cac hé sé sai phan. Chon mot khoang hé sé [-L, L] dé giau tin.
Chi tiét giau tin va tach tin xem hinh duéi day.
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2.2.2 Phwong phdp liy méu

LAy mau l1a qué trinh lya chon don vi (vi du: diém anh, hé s6) tir mot hinh
anh. Gia str rang mot anh c6 kich ¢ N x M diém anh ky hiéu 1a | (x, y), trong d6 x
=0,., M-1vay=0,., N-1. Hai yéu t6 ldy mau Au va Av, ta c6 phuong phap lay
mau theo hang va cot theo phuong trinh (2. 1):

Sk(i, J)=1 (1 - Av + floor(-). j. Au + ((k-1)modAu)) 2.1)

Trong d6 i=0, ...M/Av-1, j=0, ..., N/Au-1, va k=1, ..., Aux Av, néu N/Au
hodc M/Av khong phai 1a mot gia tri s6 nguyén, chiing ta thay doi kich thudc cua tat
ca cac anh mau.

Vi du néu M=N=512 va Au = Av = 3, kich thuéc ctia anh miu duoc dit & s6
nguyén gan nhat nho hon hodc bang sé: [512/3] = 170 trong ca hai chiéu rong va
chiéu cao.

Original image / Sub-sampled images

v y
-
v &/
>
g2 A
\ ¢
21
X
VS
N
I
p
S

—> Sub-sampling —»

-
-——

>
.\,j'.

Hinh 2. 1. Vi du minh hoa tdch mdu con
2. 2. 3 Thugt toan gidu tin
Pau vao: Mot anh cap xam S, mot chudi nhi phan M.
Pau ra: Anh gidu tin I.

Buéc 1: Tao ra c&c mau anh S, theo phwong trinh (2. 1) tir anh ban dau S st
dung hai yéu t6 1ay mau (Au, Av).

Buéc 2: Xac dinh mot tham chiéu phu Sger dé toi da héa su twong quan
khong gian giira ca&c mau anh. Lua chon Sy tir cac phuong trinh (2. 2). Vi dy, khi
Au = Av = 3, Sg dugc xac dinh & tham chiéu. N6 dugc dinh nghia:
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SRef= (Round (Az—u — 1)) X Av + Round(Az—V) (2.2)

Buéc 3 : Tao ra anh khéc biét sai phan giita mau Sger Va anh mau khac ky

hiéu Sy, ta dugc:

DRef—Des(kl'kZ) = SRef(kl'kZ) - SDes(kli kz) (23)
Trong d6 : 0< k; <M/Av - 1,0< k, < N/Au— 1.

Buwéc 4 : trudc khi 1am rdng mot hé sé cot hé s H caa biéu dd tan suit sai
phan theo muic nhiing L, véi H = -255, ..., 255. Phu thugc vao mic do gidu s& chon
L sao cho phu hop vi L anh hudng dén chat lugng anh va kha ning mang thong tin.
Dé dat duoc diéu nay cac hé sd sai phan am va khéng am bén ngoai mién lya chon
giau tin (tac 1a ngoai [-L, L]s& bi dich sang trai va sang phai). Khi d6 chi nhiing
diém anh trong cac mau anh con bi thay doi. cac gia tri hé sb sai phan Hg duoc tinh

toan nhu sau:

_(H+L+1 nuH>L+1
HS_{H—L—l nunH<-L-1 (2:4)

Diéu nay c6 nghia:
D,Ref—Des (klx kz):SRef(kli kz) - S’Des (k1: kz) (25)
Véi :

SDeS(kllkZ) - (L + 1) nu H 2 L + 1

Spes(ki, k) + (L+1)nuH < —-L—1 (2.6)

S'pes(k1,k2) = {

Buéc 5 : Nhing tin w(n) bang céach thay doi Hg, véi w(n) € {0, 1}. Cac hé sd
sai phan D' duoc quét. Khi mot diém anh véi gia tri sai phan bang -L hozc + L thi
w(n) duoc nhdng. Qua trinh nay duoc lap di 13p lai cho dén khi c6 khong c6 diém
anh véi gia tri sai phan bang +L. Cac budc nhung dugc thuc hién cho dén khi L <O0.
Tuong tu nhu vay, chlng ta chi sira cac diém anh trong mau con. Nhung thong tin

¢ thé tinh toan nhu sau:

D”Ref—Des(kll kz):SRef(kb kz) - S”Des (kll kz) (27)

Trong do :
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S'pes(ki, ky) + (L+ 1) nuD’ = —-Lw(n) =1

S pes (K1, ky) = S'pes(ki, k) = (L+1) nuD' =L, wh) =1
es e S'pes(kq, k) + L nuD' =—-Lw(n) =0
S'pes(k1,k2) — L nuD'=Lw(n) =0

(2.8)

Déi véi: L>0

. S pes(kq, k) — 1 nuD'=0,w(n) =1
$"pes (K k2)= {5, 2 1 2

S’Des(klpkz) nuD’ = O,W(n) =0 (29)

Déi véi: L=0

Buwéc 6 : Cubi cung, co duoc I, anh da giu tin théng qua phép nghich dao
l4y mau ttr mau con Sges VA CAC MAU cON S"pes bi chinh sta.

Marked Image /, Sub-sampling Images

R — Sub-sampling —

‘ Determine

Create difference
reference sublmage

histogram
6000 6000 6000
5000 5000 5000
4000 4000 | 4000
3000 3000 3lﬂl} Hg
)0 2000 2000 > Fxtract image M
1000 1000 1000
0 0 0
-100-50 0 50 100 -100-50 0 50 100 -100-50 0 50 100
Hsy H's; Hsa
6000 ‘ 6000
o o
2000 2000 Recovered Image /
2000 2000
1000 1000
o 0 ]
Shift difference -100-50 0 50 100 -100-50 0 30 100
— histrogram back —> H, H, —
6000
5000
4000
3000
2000
1000
0

-100-30 0 30 100
Hy

Hinh 2. 2. So' d6 qué trinh gidu tin
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2. 2. 3 Thudt toan tach tin
Pau vao: Anh GiAu tin I.
PAu ra: Anh khéi khuc va chudi nhi phan M.

Buwéc 1 : Tur hai yéu té 1dy mau ((Au, Av) va mac nhing L tir LSB cua cac
diém anh duoc lya chon bang céch sir dung khoa bi mat.

Buwoéc 2 : Tao ra phu mau con theo phuong trinh (2. 1). Tur anh I duoc st
dung cé4c yéu té 1dy mau & budc 1.

Buéc 3 : Xac dinh tham chiéu phu S, tir phuong trinh (2. 2)

Bugc 4 : Tinh sai phan caa anh gitra S,.r va S,. Theo (2. 10).

Sref—w(li kz): Sref(klr kz) - Sw(klr kz) (210)
Trong d6 : 0< k; <M/Av -1,0< k, <N/Au -1,andw =1, ..., Au X Av, w+Ref.

Buéc 5 : Tach cac thong diép giau w (n) tir sai phan anh. Qua trinh tach tin 1a
nghich dao cua qué trinh giau tin. Str dung mot bién L' dugc dat gia tri 1a 0, sai phan
anh D duoc quét. Khi mot diém anh véi gia tri sai phan bang 1 thi bit 1 duogc lay ra.
Néu cac diém anh véi gia tri sai phan bang 0 thi bit 0 duoc lay ra. Qua trinh nay
duoc lap di 1ap lai cho dén khi khong c6 diém anh véi gié tri sai phan bang 0 va 1.
Sau d6, L' tang Ién 1, c4c gia tri sai phan dugc quét mot 1an nira, va thong diép dugc
tach ra bang cach sir dung quy tic sau day:

W(n) = { 0 nuD = 2L'hoc — 2L/
1 néuD = 2L’ + 1 hoic— 2L — 1

(2.11)
Qua trinh quét va giai nén nay duoc thyc hién cho dén khi L "> L.

Buéc 6: Hay bo céc tin da gidu w (n) tir nhitng sai phan.

D'Rer-w(K1, K2)= Sper(k1, k2) — S'w(ky, kz) (2.12)
Trong do :

SW(kll kz) + 1 néu D(kl, kz) =1

2.1
Sw(ky, ky)  nguoc lai (2. 13)

s’ (KL, kz):{

Voi L’ =0,
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Swky, k) + L nu D(k,, k,) = 2L/
, _ ) Swky, k) + (L"+1) nuD(kyky) =21 +1
5wl k2) = Sw(ky, kp) =L nu D(kq, kp) = —2L (214)

SW(kl' kz) - (L, + 1) nu D(kl, kz) == _ZL’ -1

Voi 1< I < L.
Buéc 7: Chuyén céc biéu d6 Hs cua anh sai khac dé duoc sai phan biéu ¢ H

ban dau nhu sau:
Hy —L—1nuHg > 2L +2
H{Hs +L+1nuHg <—-2L-2 (2.15)

Hay :

S Ref-w (K1, k2)= Sger(ky, kz) - S'wi(ky, ko) (2.16)

Trong do :
! A >
5 (kl,kz):{S,W(kl’kZ) +(L+1) néu Hy > 2142 2.17)
S'wkyi, k) = (L+ 1)néuHy < —2L—2

Buéc 8 : Cudi clng, ta duoc anh ban dau théng qua bién doi nghich dao tach

MAU tir S,of VA S
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Marked Image /,, Sub-sampling Images

. Sub-sampling B
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reference sublmage histogram
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Hinh 2. 3. So' @6 qué trinh tach tin
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2.3 Vi du minh hoa

e DAu vao:
> Anh c6 kich c¢& 6x6 :

167 | 167 | 168 | 153 | 154 | 158
165 | 165 | 167 | 153 | 152 | 154
166 | 163 | 168 | 154 | 155 | 156
167 | 163 | 168 | 166 | 166 | 160
165 | 165 | 166 | 165 | 160 | 162
165 | 163 | 168 | 161 | 163 | 159

> Thong tin can giau la chudi M = ‘TU’
e Paura:
> Anh duoc giau tin
e Cac budc thyuc hién:
Giau tin dwa trén sw twong quan ciia mién khéng gian anh
Budéc 1 : Chia anh thanh cac khéi nho véi Au = Au = 2 ta duoc 4 khdi mau

con sau .
167 | 168 | 154 167 | 153 | 166 165 | 167 | 152 165 | 153 | 154
166 | 168 | 155 163 | 154 | 156 167 | 168 | 167 163 | 167 | 160
165 | 166 | 160 165 | 165 | 162 165 | 168 | 163 163 | 161 | 159

Buoc 2: Chon S, theo cong thuc (2. 2) ta duoC Sier=1

Buéc 3: Ta duoc cac mau sai phan sau:

0 | 15 | -12 2 1 2 2 15 0
3114 | -1 -1 0 |-12 3 1 -5
0 1 -2 0| -2 | -3 2 5 1

Buéc 4: Dich chuyén céc hé sb sai phan co gié tri khong duoc phu mau ¢
budc 3. Véi L=2
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0 18 | -15 2 | 1| 2 2|18 | O
6|17 | -1 -11 0 | -15 6| 1 | -8
0|1 | -2 0 -2 -6 2| 8 1

Buéc 5: Giau tin: chuyén thong diép “TU” sang chudi nhi phan ta duoc:
“TU”=0111010001110101

Va cac hé s sau khi gidu tin:

0|18 | -15 5|1 2| 4 4118 [0
6|17 | -2 3| 0 | -15 6| 2 | -8
1)1 -4 1|5 -6 5| 8 3

Buéc 6: S6 bit thong diép da gidu 1a : 16 bit va két qua anh sau khi giau tin:

167 | 167 | 168 | 150 | 154 | 159
162 | 163 | 166 ] 150 | 150 | 154
166 | 160 | 168 | 151 | 155 | 157
169 | 160 | 168 ] 166 | 170 | 163
165 | 164 | 166 | 164 | 160 | 164
164 | 160 | 171158 | 166 | 157

Tach tin :
Buréc 1: Chia anh thanh cac khdi nho véi Au = Au = 2 ta dugc 4 khdi mau
con sau :

167 | 168 | 154 | | 167 | 150 | 169 162 | 166 | 149 163 | 150 | 154

166 | 168 | 155 | | 160 | 151 | 157 169 | 168 | 170 160 | 165 | 163

165 | 166 | 160 | | 164 | 164 | 164 164 | 171 | 166 160 | 158 | 157

Buoc 2: Chon Sy theo cong thirc (2. 2) ta duoC Sy =1.

Buréc 3: Ta duoc cAc mau sai phan sau:
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Buréc 4: Nhap s bit thong diép da giau : 16 bit.

0|18 | -15 5| 2 18 | 0
6|17 | -2 -3 10 |-15 3 | -8
1] 2 -4 1(-5] -6 8 | 3

Buéc 5: Trich xuat cac thong diép an w (n) tir mdi hinh anh khéc biét ta dwgc

chudi nhi phan :

MM=“0111010001110101"
Buéc 6: Chuyén chudi nhi phan ki tu ta dugc thong diép da giau
“0111010001110101” =

‘GTU”

Buéc 7: Két qua nhan duoc 1a thong diép da gidu “TU” va anh khdi phuc :
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CHUONG 3: CAI PAT VA THU NGHIEM

3. 1. Moi trudng cai dat
- Ngbn ngir cai dat: Ngbn ngir 1ap trinh Matlab phién ban 7. 7
- Moi truong soan thao: Matlab phién ban 7. 7
- Moi trueong chay chuong trinh: Méi truong giao dién Matlab phién ban 7. 7
- Cau hinh ti thiéu dé cai dat Matlap:
+ Intel hoac AMD x86 processor supporting SSE2
+ Windows XP SP2 x64, SP3, 7, 8 ...
+ Dung luong 6 cung tir 16 GB téi 32GB, bo nhd RAM t6i thiéu 1GB

O chuong 3 chiing ta s& cai dat va thir nghiém chuong trinh voi 1 bai toan giau

tin trong anh cap xam 8 bit nhu sau:
Pau vao:
- Anh cip xam 8 bit S c6 kich thudc MxN.
- Chudi thong diép can giau.
Pau ra:
- Anh cip xam 8 bit I d3 duoc giau tin.
Chire niing giau tin:

- Ky thuat giau tin thuan ngich bang cach thay doi nho trén mién tan suat sai
phan giita cac anh chia nho cua anh ban dau. Ky thuat nay khai thac sy trong quan
gitta diém anh vai lang giéng cia né dé tang chat luong anh va kha ning giau tin.
Tur két qua thuc nghiém tac gia cua cac k§ thuat chi ra hiéu qua caa k¥ thuat bang
dd do PSNR c6 gia tri cao.

- Giau vao chudi ki ty: do ngudoi diing nhap vao tir ban phim.

- Gidu vao tép vin ban: Chon mét tép van ban dinh dang *. txt dé gidu vao
anh.

Chire nang tach tin:
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- Téch tin trén bang k¥ thuat giau tin thuan nghich trén mién tan suat sai
phan giira cAc mau con caa anh da duoc giau tir trudc.

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

3. 2. 1. Giao dién chwong trinh chinh

ru giaodienchuongtrinh “ E”@

giau tin tachtin PSNR N

GIAU TIN DUA TREN SU TUONG QUAN CUA
MIEN KHONG GIAN ANH

Sinh Vién Thuc Hién: Vi Huy Tung
Ldp: CT1301 - MSV: 1351010022

Gido Vién Hudng Din: HSé Thi Huong Thom

Hinh 3. 1. Giao di¢n chuong trinh chinh

Piy 1a giao dién chinh cua chuong trinh, tir day ta s& goi dén cac giao dién
khéc thdng qua menu.

Tir menu chon “GIAU TIN” s& goi dén giao dién:
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3. 2. 2. Giao dién chivc niing gidu tin
.—u giaodien_giautin EI'E'@-‘
CHUGONG TRINH GIAU TIN

— Bdu Vie

Nhap anh gdc ‘ Nhip dnh ‘
Nhip thdng diép 1 ‘ Nhap tif file ‘
Bdu Ra

Nhﬁp tég anh da 1 Luu dnh gidu tin

A =1V a2
Thyc hién gidu tin ‘

— hnh Géc — Anh Gi&u Tin

Hinh 3. 2. Giao dién chitc ndng gidu tin
Tir giao dién chinh ciia chuong trinh ching ta chon anh can giau tin bang
cach nhan vao nat “NHAP ANH”. Khi d6 chwong trinh s& ma ra hop thoai duyét

anh.
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P

-'Mo'i;chon anh
Lookin: [ Ji anhchuan _'_' (] EF "

Recent Places

Desktop

Libraries

airplane

house lena peEppers sailboat

m

-

File name: Ibaboon L‘ QOpen |
Files of type: | {"jpa. bmp, *png) L] Cancel l

7

Hinh 3. 3. Hgp thogi chon dnh cdp xam 8 bit can gidu tin

Ching ta s& chon anh cip xam 8 bit bat ki dé thuc hién giau tin vao anh do.
Sau khi chon anh xong, ta nhap thong diép vao tir ban phim hoac tir 1 tép *. txt bt

Ki bang cach kich vao nat “NHAP THONG DIEP” dé giau tin.
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-'Mo-i;';:hon-anﬁ

Look in: Ju anhchuan

L b*-’—‘

~
Recent Places

-x
Desktop

ﬁbmﬂes

airplane

house

File name:

Files of type:

lena

v e EekEr

m

elaine

zailboat

pEppers

Ibaboon

Open

| ipg. bmp. *png)

Cancel l

7

Hinh 3. 4. Hgp thogi chon théng diép can giau

Chung ta can chon noi sé& luu anh két qua sau khi da giau tin vao bang cach

chon “LUU ANH GIAU TIN’

> tir giao dién.
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B Moi chon anh o |
Savein: I Jy anhkg
i &
¥
Recent Places
|
Desktop s
Libraries
A
- =
Computer
Network
fdfdfd gfgfgfg house ketqua
File name: Ianhketqua ongl LI Save I
Save as type: | {*jpg. "omp, “pna) L] Cancel l
7

Hinh 3. 5. Hgp thogi cho biét tén dnh sau khi da gidu tin

Sau khi d4 lira chon xong dau vao va dau ra cho chuong trinh, ching ta chon
nat “THUC HIEN GIAU TIN”. Chuong trinh s& thuc hién va dua ra két qua anh da
gidu tin va do dai thong diép qua 1 thong béo ngay trén giao dién cua chuong trinh.

(B Ket que =] = =

& ['a giau #ong 408 bit thong tin vao anh

Hinh 3. 6. Thong béao két qua giau tin
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’n giaodien_giautin E“Elﬁ
CHUGNG TRINH GIAU TIN

— Bdu Vio
[ hﬁ [ an h gﬁ:fc D:\hoc tapidoaniatiabichuongtrinhdoar ‘ Mhd p dnh ‘
- 3 giau tin dua tren su tuong guan -
Nhip théng digp mien khong gian anh ‘ Nha p I file ‘
Biu Ra
Mhip tén Anh da D-thac £ _ e
P L tap\doaniatlab\chuongtrinhdoana Luu dnh glﬁh tin
Fldl - rhlkrianbbkatea nnn 3
Thic hign gidu tin Thodt

— Anh G&c — Arh Gidu Tin

A

Hinh 3. 7. Giao dién sau khi giau tin

Sau khi hoan thanh moi viéc kich nat “THOAT” dé thoét khoi chuong trinh
giau tin.
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n giaodien_giautin EI@
CHUGONG TRINH GIAU TIN

— Bdu Vio
Nhip anh géc D:thoe tap\doanMatiab\chuongtrinhcoar ‘ Nh4 p 4nh ‘
- 3 giau tin dua tren su tuong guan -
Nhap théng digp mien khong gian anh ‘ Nhaip tf file ‘
Bdu Ra
Nhip tén dnh di B:¥hoc - _ e
P o tap\doanMatiabichuongtrinhdoania Luu dnh g|£u tin
Fldl - rhlkrianbbkatea nnn 3
Thiic hign gidu tin Thodt
— Anh Géc — Anh Gidu Tin

Hinh 3. 8. Giao dién két thiic chwong trinh gidu tin
3. 2. 3. Giao dié¢n chirc nang tach tin

Tir menu cua giao dién chinh chon “TACH TIN” sé& goi dén giao dién:
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u giaodien_tachtin = .

GIAO DIEN TACH TIN

— Bdu Vio
Tén anh gidu tin ‘ ‘
Chon dnh
B¢ dai thdng digp
— Bdu Ra
Théng digp khéi ) ‘ bmthdngditp ‘
phyc
Tén dnh khdi phuc ‘ Liu 2nh ‘

Thuyc higntdch tin ‘ ‘ Thodt ‘

— Anh gidu tin — Anh tdch tin

Hinh 3. 9. Giao di¢n chuc nang tach tin

Tir giao dién chinh ciia chuong trinh ching ta chon anh can giau tin bang
cach nhan vao nit “CHON ANH”. Khi d6 chuong trinh s& mé ra hop thoai duyét
anh.
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e )
.Mon chon anh X

Look in: | Jy anhkg

m

e 123 321

anhketqua fdfdfd

-

File name: Ianhketqua L] QOpen I
Files of type: I {*ijpg, dmp, “pna) LI Cancel I
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Hinh 3. 10. Hép thoai chon dnh cap xam 8 bit can tach tin
Ching ta s& chon anh cip xam 8 bit da gidu tin & trén dé thuc hién tach tin
trong anh d6. Sau khi chon anh can tach xong ta s& nhap tir ban phim do dai thdng
diép da hién ¢ bén giau tin.
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u giaodien_tachtin = .

GIAO DIEN TACH TIN

— Bdu Vaeo
Tén anh gidu tin . ‘ ‘
D \hoc tapdoaniatlab\chuongtrinhdoan's Chon 2nh
Eid dai théng dis
. g digp o
— Bdu Ra
Théng digp khai ‘ Luu théng digp ‘
phyc
Tén dnh khdi phuc ‘ Luiu 4k ‘
Thuyc higntdch tin ‘ ‘ Thodt ‘

— Anh gidu tin. — Anh tdch tin

Hinh 3. 11. Giao dién chitc nang nhdp do dai théng diép gidu tin tir ban phim

Ching ta can chon noi s& luu thong diép két qua sau khi d3 tach tin vao bang
cach chon “LUU THONG DIEP” tir giao dién.
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u Cho biet ten theng diep can luu @
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= aaa 11/13/2013 745 P Text Docw
N [ abedl 11/14/20139:34 AM  Text Docuy
Desktop |_|thengdiepky 1112/201310:20 ... Text Docw
— | thengdiepkgl 11/12/201310:50 ... Text Docw
__‘__LJ || vuhuytung 11/12/201310:54 ... Text Docw
Libraries | |xe 11/12/201311:13 .. Text Decu
i
A
Computer
“w
Metwarlk
1| 1] b
File name: |ketquathu:ungdiep.t-.'t ﬂ | Save |
Save as type: | {* ) ﬂ Cancel

Hinh 3. 12. Hép thoai cho biét tén théng diép sau khi da tach tin

Chuing ta can chon noi s& luu anh két qua sau khi d3 tach tin vao bang céch
chon “LUU ANH KHOI PHUC” tur giao dign.
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L -
-
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File name: Ianhdakhonphuc.png Ll | Save I
Save as type: | {*ijpg. bmp, “pna) _vJ Cancel |
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Hinh 3. 13. Hgp thogi cho biét tén dnh sau khi da tach tin

Sau khi d4 lira chon xong dau vao va dau ra cho chuong trinh, ching ta chon
nat “THUC HIEN TACH TIN”. Chuong trinh s& dua ra canh béo va két qua anh da
tach tin va thong diép ngay trén giao dién ctia chuong trinh.

’- Ket qua @Iﬂl[é]

[ra thuc hien #ong. Tach duoc 408 bit va luu vao tep D:hhoc
tap'doankd atlabhchuongtinhdoan anhk hoiphuchsfafff et Khoi phuc anh goc
[ wao D:5hoc taphdoant atlabhchuongtrinhdoantanhkgtfdididididfdgdg. png

Hinh 3. 14. Théng bao két qud da tdch tin
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n giaodien_tachtin = .

GIAO DIEN TACH TIN

— Bdu Vio
Tén anh gidu tin _ ‘ ‘
D:hoc tapidoanMatiabichuongtrinhdoan’s Chon dnh
Bé dai thing dié
’ 8 P 403
— Bdu Ra
- . . Drthoc -
Thé ng di & P khdi tapidoaniatiabichuongtrinhdoantha Luu théng digp
phu C nndienkaikatrathnnndisn vt 3
Tén dnh khdi Ph'u_l - D hoc tapdoanMatiakichuongtrinhdoanis ‘ Luu dnh ‘
Thic hién tdch tin Thodt

— hnh gigu tin-

Hinh 3. 15. Giao dién sau khi tach tin

Sau khi hoan thanh moi viéc kich nat “THOAT” dé thoéat khoi chuong trinh
giau tin.
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n giaodien_tachtin = .

GIAO DIEN TACH TIN

— Bdu Vio
Tén anh gidu tin _ ‘ ‘
D:hoc tapidoanMatiabichuongtrinhdoan’s Chon dnh
Bé dai thing dié
’ 8 P 403
— Bdu Ra
- . . Drthoc -
Thé ng di & P khdi tapidoaniatiabichuongtrinhdoantha Luu théng digp
phu C nndienkaikatrathnnndisn vt 3
Tén dnh khdi Ph'u_l - D hoc tapdoanMatiakichuongtrinhdoanis ‘ Luu dnh ‘
Thic hién tdch tin Thodt

— hnh gigu tin-

Hinh 3. 16. Giao dién két thiic chwong trinh tach tin
3. 2. 4. Giao dién chirc nang danh gia PSNR

Tir menu cua giao dién chinh chon “PSNR” s& goi dén giao dién:
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B DANH GIA PSNR

— Bdu vie

Cho hié't tén dnh gic

Cho hiét tén dnh mang tin

Banh gia ] l Khdi tao

Mo 2

—Bdu ra

K€t qud danh gid

DANH GIA KY THUAT GIAU TIN BANG PHUGNG PHAP DANH GIA PNSR

— Anh hign thi

=75 ==

— Anh géc

— Anh mang tin

Hinh 3. 17. Giao dién chuizc ndng gidu tin

Tir giao dién chinh cua chuong trinh ching ta chon anh can kiém tra bang

céch nhan vao nat “MO 17, Khi d6 chuong trinh s& ma ra hop thoai duyét anh.
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Hinh 3. 18. Hép thogi chon dnh nh; phan can kiém tra

Tir giao dién chinh caa chuong trinh ching ta chon anh can kiém tra bang

cach nhan vao nat “MO 2”. Khi d6 chuong trinh s& ma ra hop thoai duyét anh.
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B Chon Anh 2 Can Kiem Tra

Look in: | ) anhkq

m

anhketqua fdfdfd gfgfgfg house
File name: Ianhketqua L_I QOpen
Files of type: I Allfile *.%) _v_I Cancel I
Z

Hinh 3. 19. Hép thogi chon dnh nh; phan can kiém tra

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

— Bdu vie

Cho hiét tén dnh mang tin

 Danhgia | l Khdi tao l

Cho hi€t tén dnh Sﬁﬂ D:\hoc tapidoanhiatiab\chuongtrinhcoan\anhc Mo 1

D:'hoc tapidoaniatiab\chuongtrinhdoan\anhk Mo 2

o

—Bdu ra

K€t qud danh gid

39.5045 dB

DANH GIA KY THUAT GIAU TIN BANG PHUGNG PHAP DANH GIA PNSR

— Anh hign thi

o & =]

— Anh géc

— Anh mang tin

Hinh 3. 20. Giao di¢n danh gia PSNR

Thoét khoi chwong trinh danh gia PSNR bang céch nhan vao niit “THOAT”

trén giao dién chuong trinh.
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B DANH GIA PSNR [ @ |

DANH GIA KY THUAT GIAU TIN BANG PHUGNG PHAP DANH GIA PNSR

— Bdu vie — Anh hign thi

— Anh géc
Cho hi€t tén dnh Sﬁﬂ D:\hoc tapidoanhiatiab\chuongtrinhcoan\anhc Mo 1

Cho hiét tén dnh ti
o n dnh mang tin D:hoc tap\doaniatlab\chuongtrinhdoanianhk Mo 2

o

Banh gia ] l Khdi tao l

— Anh mang tin

—Bdu ra

K€t qud danh gid
39.3048 dB

Hinh 3. 21. Giao dién thodt chwong trinh danh gia PSNR
3. 3. Két qua thire nghiém va nhan xét
3. 3. 1. Két qud thwe nghigm

Thuc nghiém nay s& dua ra kha niang gidu tin khi sir dung k¥ thuat giau tin
thuan ngich bang cach thay doi nho trén mién tan suat sai phan giira cac anh chia
nhé cua anh ban dau.

Truong hop 1. Gidu it thong diép: chudi gom 12 ki tu.
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S ermer o Notepaa e e )
Eile Edit Format Miews Help

WL HWy Turng| -

Hinh 3. 22. Chudi théng diép can gidu it ki tu

Thuc hién bang thuat toan gidu thong tin dya vao su twong quan cia mién
khong gian anh véi thong diép c6 do dai 12 bit (Hinh 3. 21) ta dwoc tap anh da giau
tin (Hinh 3. 23).

——

anh5.png

anh3.png

o~

anhl10.png

anhl6.png anhl7.png anhl8.png anhl1%.png ‘ anh20.png

Hinh 3. 23 Anh truée khi gidu tin
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ketquab.png ketquaZ.png ketqual.png

ketquall.png ketqual2.png ketqual3.png ketquald.png ketqual5.png

N

r"

7

ketqualb.png ketqual7.png ketqual8.png ketqual9.png ketqua2l.png
Hinh 3. 24. Anh sau khi gidu tin

Thuyc hién danh gia PSNR giira tap anh ban dau voi tap anh da gidu tin bang
thuat todn giau tin dua trén su twong quan caa mién khong gian anh ta duoc két qua
theo Bang 3. 1
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Bdng 3. 1. Két qud ddnh gid PSNR.

Tén anh(kich c& anh) Danh gia PSNR(dB)
anhl. png(768x512) 39.8107 dB
anh2. png(768x512) 38.7137dB
anh3. png(768x512) 40. 4223 dB
anh4. png(768x512) 39. 5546 dB
anh5. png(768x512) 41.1143dB
anh6. png(768x512) 39. 3451 dB
anh7. png(768x512) 40. 5367 dB
anh8. png(512x512) 36. 3578 dB
anh9. png(512x512) 35. 9858 dB
anh10. png(512x512) 36. 5632 dB
anh11. png(512x512) 37.9843 dB
anh12. png(512x512) 36. 7635 dB
anh13. png(512x512) 36.4764 dB
anh14. png(512x512) 37.8464 dB
anh15. png(512x512) 35. 9544 dB
anh16. png(512x512) 37.4654 dB
anh17. png(512x512) 36. 4464 dB
anh18. png(512x512) 36. 5843 dB
anh19. png(512x512) 37.4885dB
anh20. png(512x512) 35.4218 dB
Gia tri trung binh 37 8418 dB
Trudng hep 2. Gidu nhiéu thong diép
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mj thongdiep.tst - Motepad El@
File Edit Format Yiew Help

Picture a mailbox sitting on the street. when light hits the mailbox -
and bounces back into your eyes, wyou see the mailbox. when radio waves
hit the mailbox and bounce back to your radar detector, you detect th
e mailbox. Eleftheriades and selwvanyagam’s system wraps the mailbox in
a layer of tiny antennas that radiate a field away from the box, canc
elling out amy waves that would bounce back. In this way, the mailbox
becames undetectable to radar.Their experimental demonstration effect
ively cloaked a metal cylinder from radio waves using one layer of Too
p antennas. The s¥stew can be scaled up to cloak larger objects usin
more loops, and Eleftheriades says the loops could become printed an
flat, Tike a blanket or skin. currently the antenna loops must be manu
ally attuned to the electromagnetic frequency they need to cancel, but
in future they could function both as sensors and active antennas, ad
justing to different waves in real time, much Tike the technology behi
nd noise-cancelling headphones.work on developing a functional invisib
ility cloak began around 2008, but early systems were necessaril
e and c1unkr -- if wyou wanted to cloak a car, for example, in practice
you would have to completely envelop the vehicle in many layers of me
tamaterials in order to effectively "shield" it from electromagnetic r
adiation. The sheer size and inflexibility of the approach makes it im
practical for real-world uses. Earlier attempts to make thin cloaks we
re not adaptive and active, and could work only for specific small obj
ects. -

4 T I

m

Hinh 3. 25. Chudi théng diép can gidu nhiéu ki tu

Thuc hién bang thuat toan giau thong tin dwa vao su tuong quan cia mién
khong gian anh véi thong diép c6 do dai 12 bit (Hinh 3. 24) ta duoc tap anh di giau
tin (Hinh 3. 26).
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anh3.png

anhl6.png anhl7.png anhl8.png anhl19.png anh20.png

Hinh 3. 26. Anh #ruéc khi gidu tin
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Hinh 3. 27. Anh sau khi gidu tin

nhieuthengdiep5.
png

nhieuthengdiepl0
png

nhieuthongdiep20
.png

Thuyc hién danh gia PSNR giita tap anh ban dau voi tap anh da gidu tin bang

thuat todn gidu tin dua trén su twong quan cua mién khong gian anh ta duoc két qua

theo Bang 3. 2.
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Bdng 3. 2. Két qud ddnh gid PSNR.

Tén anh(kich c& anh) Danh gia PSNR(dB)
anhl. png(768x512) 65. 4455 dB
anh2. png(768x512) 65. 5456 dB
anh3. png(768x512) 64. 4337 dB
anh4. png(768x512) 63. 4434 dB
anh5. png(768x512) 66. 1143 dB
anh6. png(768x512) 64. 3451 dB
anh7. png(768x512) 65. 5357 dB
anh8. png(512x512) 60. 3578 dB
anh9. png(512x512) 61. 9858 dB
anh10. png(512x512) 60. 6562 dB
anh11. png(512x512) 61. 9523 dB
anh12. png(512x512) 59.3365dB
anh13. png(512x512) 62. 4364 dB
anh14. png(512x512) 60. 4334 dB
anh15. png(512x512) 61. 4544 dB
anh16. png(512x512) 62. 3254 dB
anh17. png(512x512) 63. 4354 dB
anh18. png(512x512) 61.4343dB
anh19. png(512x512) 63. 4685 dB
anh20. png(512x512) 61. 4458 dB
Gia tri trung binh 62. 7793 dB

Truong hep 3. Panh gia PSNR gitta anh gbc va anh géc khoi phuc duoc tir anh da
giau tin (trong phan tach tin).
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anhll.png anhl2.png

anhlé.png anhl7.png anhl8.png anhl8.png ‘_ anh20.png

Hinh 3. 28. Anh gdc

L::_l/__ P>

tachtinG.png tachtin@.png
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tachtinl6.png tachtinl7.png tachtinl8.png tachtinl9.png tachtin20.png

Hinh 3. 29. Anh tach tin

Thuc hién danh gia PSNR gitta tap anh ban dau voi tap anh da tach tin bang
thuat todn gidu tin dua trén su twong quan cua mién khong gian anh ta duoc két qua
theo Bang 3. 2.
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Bdng 3. 3. Két qud ddnh gid PSNR.

Tén anh(kich c& anh) Danh gia PSNR(dB)
anhl. png(768x512) 81.3163dB
anh2. png(768x512) 81. 5456 dB
anh3. png(768x512) 82.4337dB
anh4. png(768x512) 83. 4434 dB
anh5. png(768x512) 82.1143dB
anh6. png(768x512) 81.3451 dB
anh7. png(768x512) 82.5357 dB
anh8. png(512x512) 79.3578 dB
anh9. png(512x512) 79.9858 dB
anh10. png(512x512) 78.6562 dB
anh11. png(512x512) 78.3253 dB
anh12. png(512x512) 79.3365dB
anh13. png(512x512) 80. 4634 dB
anh14. png(512x512) 78.4334 dB
anh15. png(512x512) 79.4564 dB
anh16. png(512x512) 79. 3554 dB
anh17. png(512x512) 78.4434 dB
anh18. png(512x512) 79.4443 dB
anh19. png(512x512) 78.4685 dB
anh20. png(512x512) 80. 4458 dB
Gia tri trung binh 80. 2453 dB
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3. 3. 2. Nhan xét

Véi két qua thir nghiém thu dwoc, du chudi thong diép nho hay Ién quan séat
bang mat thudng déu khong thé phan biét dugc anh da gidu tin hay chwa gidu tin, ¢
truong hop gidu chudi thong diép nhoé gia tri PSNR trung binh dat duoc rét 1a cao
xap xi 37. 8418 dB. Con ¢ trudng hop gidu chudi thong diép 16n gia tri PSNR trung
binh & mirc d6 kha la cao xap xi 62. 7793 dB. C6 thé thiy phuong phap giau tin
trong anh nay cho 1 két qua va chét luong hét sicc cao. Nhung sau khi da c¢6 lugng
thong tin dwoc gidu vao trong anh gbc, n6 s& dé lai du nhiéu, du it. Nhitng dau vét
khac véi anh goc ban dau co thé thdy ¢ bang 3. 3 khi danh gia PSNR gitta anh géc
va anh khdi phuc nhan duoc két qua xap xi 80. 2453 dB va khdng 1 anh nao dat 100
dB dé giéng y hét anh gbc ban dau.

Két qua thar nghiém trong bang 3. 1, 3. 2 cho thay kha nang giau tin cua moi
anh khéc nhau 1a khac nhau. Nhitng anh c6 ciing kich ¢& kha nang giau cua nhiing
anh d6 nam trong 1 khoang gia tri va xap xi bang nhau. Piéu d6 chung to kha niang
giau tin phu thudc vao gia tri diém anh cuaa anh.

Thoi gian xu ly giu tin phu thudc 16n vao dit lidu dau vao nhu kich thudc
anh géc, thong diép giau Ién hay nho.

Qua thir nghiém nhan thay k¥ thuat giau tin dya trén sy twong quan ctiia mién
khong gian anh c6 nhimg wu nhuoc diém sau:

- Uu diém:

+ Kha nang bao mat cao do d6 dai thong diép do nguoi nhan va ngudi gui
biét véi nhau. Phai dung do dai d6 méi co thé lay dugc thong tin.

+ Do nhiéu nho, dat chat lugng kha cao khi giau lwong bit nho va chap nhan
dugc khi gidu lugng bit 16n.

- Nhuoc diém:

+ Sau khi d4 c6 luong thong tin duoc gidu vao trong anh géc, nd s& dé lai du
nhiéu, du it nhitng dau vét khac vai anh gdc ban dau.
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KET LUAN

K3 thuat gidu thong tin trong anh 1a huéng nghién ctu chinh caa thuat toan
giau thdng tin hién nay va da dat duoc nhiing két qua kha quan. Do an di trinh bay
mot s khai niém lién quan dén ky thuat gidu tin thuan nghich, ciing nhu trinh bay
k¥ thuat gidu tin dya trén sy twong quan cia mién khong gian anh.

Véi ky thuat gidu tin dwa trén sy twong quan cua mién khéng gian anh cho
anh chét luong cao trén anh cap xam 8 bit thi tinh vo hinh cuaa thdng tin sau khi giau
duge dam bao. Vé mit ly thuyét thi sau khi di c6 luong thong tin dugc gidu vao
trong anh gdc, nd s& dé lai du nhiéu, du it nhitng ddu vét khac véi anh gbc ban dau.
Dung phuong phap danh gia PSNR dé danh gia chat luong anh trudc va sau khi
gidu tin két qua dat duoc 1a rat cao néu gidu luong bit nho, va chip nhan duoc néu
gidu lugng bit 16n. Nhu vay k¥ thuat giau tin dya trén su twong quan cta mién
khong gian anh da cho nhitng két qua hét st tich cyc.

Tuy nhién, giau tin mat 1a vin dé phac tap, cong voi kha ning va kinh
nghiém con han ché nén em con gap mot s6 khé khan trong viéc tim hiéu nghién
ctru cac ky thuat gidu tin thuan nghich.

Vi vay em rat mong nhan duogc su dong gop v kién quy bau cua cac thay co

gio ciing nhu ban bé dé b4o cdo cua em duoc hoan thién hon.

Em xin chan thanh cam on!
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