BO GIAO DUC VA BPAO TAO
TRUONG PAI HOC DAN LAP HAI PHONG

IS0 9001 : 2008

120 800t:2000

PO AN TOT NGHIEP

NGANH CONG NGHE THONG TIN



BO GIAO DUC VA PAO TAO

TRUONG DPAI HOC DAN LAP HAI PHONG

TEN PE TAI PO AN TOT NGHIEP

KY THUAT GIAU TIN THUAN NGHICH SU DUNG THUAT TOAN
MAXMIN

PO AN TOT NGHIEP BPAI HOC HE CHINH QUY

Nganh: Cong nghé Thong tin

HAI PHONG - 2013




NHIEM VU THIET KE TOT NGHIEP

Sinh vién: Cao Lé Huan.

Ma SV: 121494,

Lép: CT1201.

Nganh: Cong nghé Thong tin

Tén dé tai: KY THUAT GIAU TIN THUAN NGHICH SU DUNG THUAT
TOAN MAXMIN



NHIEM VU PE TAI

1. Noi dung va cac yéu cau can giai quyéet trong nhi¢m vu de tai tot nghi¢p

a. Noi dung

Tong quan vé giau tin trong anh so,
Thuat toan giau tin Maxmin

Tim hiéu k¥ thuat gidu thuat nghich trén mién dir liéu anh sir

dung thuat toan Maxmin

Cai dat, tht nghiém chuong trinh

b. Cac y€u cau can giai quyet

a) Ly thuyét

Hi€u dugc cau trac co ban cua anh Bitmap, mgt s6 khai niém co
ban vé xu ly anh.
Nam dugc tong quan vé k¥ thuat giau tin trong anh.

Hiéu va nam ro k¥ thuat gidu anh mau trong anh.

b) Thuc nghiém (chuong trinh)

Cai dat duoc k¥ thuat gidu bang Matlab, thir nghiém trén mot
tap anh dé c6 thé danh gia do truc quan cua anh sau khi gidu tin
bang PSNR, tir d6 dua ra nhan xét vé k¥ thuat gidu ap dung cho
tap anh thir nghiém.

2. Céc s liéu can thiét dé thiét ké, tinh toan.
- Tap anh dé thir nghiém.



Db an tét nghiép Truong DH DL Hai Phong

CAN BQ HUONG DAN PE TAI TOT NGHIEP
Ngudi hwéng din thir nhit:
Ho va tén: H6 Thi Huong Thom
Hoc ham, hoc vi: Tién Si
Co quan cong tac: Truong Pai Hoc Dan Lap Hai Phong
Noi dung huéng dan:
Nguwoi huwéng din thi hai:

Ho va tén:
HOC ......................... ham’hoc ................ .
CO ......................... q uan ......................... Céng ........ .
S

D¢ tai tot nghiép dugc giao ngay thang ndm 2013
Yéu cau phai hoan thanh truéc ngay thang nam 2013

ba nhan nhiém vu: B.T.T.N ba nhan nhiém vu: B.T.T.N
Sinh vién Can b huéng dan B.T.T.N
TS. H6 Thi Huong Thom
Hdai Phong, ngay ............ thang......... nam 2013
HIEU TRUONG

GS.TS.NGUT Trin Hivu Nghi

Cao Lé Huan - CT1201 5



Db an tét nghiép Truong DH DL Hai Phong

PHAN NHAN XET TOM TAT CUA CAN BQO HUONG DAN

1. Tinh than thai d cua sinh vién trong qua trinh lam dé tai tot nghiép:

2. Panh gia chat luong cua dé tai tét nghiép (so v&i nodi dung yéu cau da
dé ra trong nhiém vu dé tai tot nghiép)

3. Cho diém ctia can bd huéng dan:
( biém ghi bang s6 va chir )

Ngay.......thang......... nam 2013
Can bo huéng dan chinh
( Ky, ghi ro ho tén )
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PHAN NHAN XET PANH GIA CUA CAN BQ CHAM PHAN BIEN PE TAI
TOT NGHIEP

1. Panh gia chét lwong dé tai tot nghiép (vé cac mit nhw co s6 1y ludn, thuyét
minh chwong trinh, gia trj thue te, ...)

Cho diém ciia can bd phan bién
( Biém ghi bang s6 va chit )

Ngay.......thang......... nam 2013
Céan by cham phan bién
( Ky, ghi ro ho tén )
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LOI CAM ON

Trudc hét em xin bay té 10ng biét on sdu sdc nhat téi ¢é gido huéng dan Tién
si Ho Thi Huwong Thom da tén tinh givip d& em rdt nhiéu trong suét qué trinh tim
hiéu nghién cizu va hoan thanh bao céo tat nghiép.

Em xin chan thanh cam on cdc thay ¢6 trong bé mén tin hoc — trirong DHDL
Hai Phong ciing nhw cdc thay cé trong trwong da trang bi cho em nhiing kién thirc
co ban can thiét @é em cé thé hoan thanh béo céo.

Xin guri 161 cdm on dén ban bé nhitng nguoi lubn bén em da déng vién va tqo
diéu kién thudn loi cho em, tan tinh givip d& chi bdo em nhing gi em con thiéu sét
trong qua trinh 1am béo céo tét nghiép.

Cudi cuing em xin bay té long 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 c6 han, trinh dg hiéu biét cia ban than con nhiéu han ché. Cho
nén trong do an khong tranh khai nhing thiéu sot, em rdat mong nhdn dioc sw dong
gop y kién cua tat ca cac thay cé gido ciing nhir cdc ban bé dé dé an cua em dioc
hoan thién hon.

Em xin chan thanh cam on!

Hai phong, ngay... thang...nam 2013
Sinh vién thyc hién
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DANH MUC HINH

Hinh 1. 1. Hai linh vuc chinh caa k§ thuét giau thong tin
Hinh 1. 2. Lugc db chung cho qué trinh gidu tin
Hinh 1. 3. Lugc db chung cho qué trinh tach théng tin.
Hinh 2. 1. Cu triic ctia viéc diéu chinh diém anh
Hinh 2. 2. Lugc db gidu tin bao toan nho nhat

Hinh 2.3. Lugc d6 tach tin bao toan nhé nhat

Hinh 2.4. Luoc d6 giau tin bao toan 16n nhat

Hinh 2.5. Lugc d6 tach tin bao toan 16n nhét

Hinh 3.1. Giao di¢n chuong trinh chinh

Hinh 3.2. Giao dién giau tin bang thuat toan Min.
Hinh 3.3. Chon anh gi4u tin

Hinh 3.4. Noi luu anh da nhing thong tin

Hinh 3.5. Noi luu khoéa giai ma

Hinh 3.6. Giau xong tin

Hinh 3.7. Giao dién tach tin Min

Hinh 3.8. Mg anh can tach thong tin

Hinh 3.9. Nap file khéa dé tach tin

Hinh 3.10. Noi luu anh da tach tin

Hinh 3.11. Tach xong tin

Hinh 3.12. Giao dién kiém tra d6 twong dong cua anh
Hinh 3.13. Mé anh s6 1

Hinh 3.14. Mé anh s6 2

Hinh 3.15. Kiém tra xong d6 twong dong caa anh
Hinh 3.16. Chudi thong diép can giau

Hinh 3.17. Anh trudc khi giau tin (TH1, MAX)
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Hinh 3.18. Anh sau khi gidu tin (TH1, MAX)

Hinh 3.19. Chudi thong diép 12000 ky ty can gidu

Hinh 3.20. Anh sau khi giu tin (TH2, MAX)

Hinh 3.21. Anh trudc khi gidu tin (TH1, MIN)

Hinh 3.22. Anh sau khi gidu tin (TH1, MIN)

Hinh 3.23. Anh sau khi gi4u tin (TH2, MIN)

Hinh 3.24. Panh gia PSNR anh trudc khi gidu tin va sau khi tach tin
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DANH MUC BANG

Bang 1.1. Cu tric anh BitMap.

Bang 1.2. Thong tin vé Bitmap Header.
Bang 1.3. Bang mau cia anh BITMAP.
Bang 3.1. Bang danh gia PSNR (TH1, MAX)
Bang 3.2. Bang danh gia PSNR (TH2, MAX)
Bang 3.3. Bang danh gia PSNR (TH1, MIN)
Bang 3.4. Bang danh gia PSNR (TH2, MIN)
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LOI MO PAU

Cudc cach mang thdng tin ky thuat sb di dem lai nhitng thay d6i sau sic
trong x& hoi va trong cudc séng cua ching ta. Nhirng thuan lgi ma thong tin k§
thuat s6 mang lai ciing sinh ra nhitng thach thirc va co hdi méi cho qué trinh doi
méi. Vi 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... Véan dé
duoc dit ra d6 1a sy an toan cua dit liéu. Mot cdng nghé phan nao giai quyét duoc
van dé trén 13 gidu tin mat, n6 cho phép giau thong 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 k¥ thuat gidu tin d6 1a “K§ thuat giau tin thuan nghich sit dung thuét toan
MAXMIN”, gdm cac chuong sau:

Chuong 1. Tong quan vé ky thuit 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 gidu tin thuin nghich trong anh: Gidi thiéu vé k¥
thuat gidu tin thuan nghich st dung thuat toan MAXMIN, trinh bay mot sé k¥ thuat
giéu tin thuan nghich, dua ra thuat toan.

Chuwong 3. Cai dit thir nghiém: Trinh bay mot sé giao dién cua chuwong
trinh va thir nghiém k§ thuat gidu tin thuan nghich st dung thuat toan MAXMIN,
dua ra nhan xét danh gia.
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Chwong 1. TONG QUAN VE KY THUAT GIAU TIN

1.1 TONG QUAN VE KY THUAT GIAU TIN
1.1.1 Pinh nghia ky thugt gidu tin

Gidu thong tin 13 mot k§ thudt nhung (gidu) mot luong thong tin s6 nao do
vao trong mdt ddi tuwong dit liéu sb khac (gidu thong tin chi mang tinh quy udc
khong phai 1a mot hanh dong cu thé).

1.1.2 Phan loai gidu tin
C6 thé phan loai ky thuat gidu tin 1am hai huéng:
% Giau tin mat (Steganography).

% Thuay van sé (Watermarking).

Giu thong tin
|

Gidu tin bi mat Thuy van s6
(Steganography) (Watermarking)

Hinh 1.1. Hai linh viee chinh cua ky thudt gidu théng tin

K§ thuat gidu thong tin bi mat (Steganography): véi muc dich dam bao an
toan va bao mat thong tin tap trung vao cac k¥ thuat gidu tin dé c6 thé gidu duoc
nhiéu thong tin nhat. Thong tin mat duoc gidu mot cach vo hinh trong mot d6i
tuong khéac sao cho nguoi khéac kho phat hién dugc.

Ky thuat gidu thong tin theo kiéu danh dau — thuy van (watermarking) véi
muc dich dé bao vé ban quyén chinh ddi twong dung dé chira thong tin, thuong tap
trung dam bao mot sb cac yéu cau nhu dam bao tinh bén viing... Day 1a tmg dung
co ban nhat cia k¥ thuat thuy van so.

1.1.3 M6 hinh ky thugt gidu thong tin co béin

Gi4u thong tin vao phuong tién chira va tach 1ay thong tin 1a 2 qua trinh trai

nguoc nhau va ¢ thé mé ta qua so dd cta hé thong nhu Hinh 1.2:
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Db an tét nghiép

Truong DH DL Hai Phong

Phuong tién
chtra (audio, anh,
video)

Thong tin gidu

B6 nhung
théng tin

Khoa

Phuong tién

Phan phéi

chira da dwoc |—— >

giau tin

Hinh 1.2 Luoc d6 chung cho qud trinh gidu tin

Thong tin can gidu tuy theo muc dich ciia ngudi st dung, nd cé thé 1a thong

tin mat (voi cac tin bi mat) hay cac logo, hinh 4nh ban quyén.

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

Bo nhiing thong tin: 1a nhitng chwong trinh thuc hién viéc gidu tin

Dau ra: 1a cac phuong tién chira da c6 tin giau trong do

Téch thong tin tr cac phirong tién chira dién ra theo quy trinh nguoc lai véi

dau ra 1a cac thong tin di duoc gidu vao phwong tién chira. Phirong tién chiva sau

khi tach 14y thong tin c6 thé duoc sir dung, quan 1y theo nhitng yéu cau khac nhau.

1.1.4 M6 hinh ky thudt tach thong tin co bdan

Phuong tién
chira da duoc
giau tin

~

Khoda giiu tin

Bo tach
théng tin

Phuong tién
chtra(audio, anh,
video)

Phan phéi
—— >

Thong tin gidu

Hinh 1.3 Luoc d6 chung cho qud trinh tach théng tin

Hinh 1.3 chi ra cac cong viéc giai mi thong tin da gidu. Sau khi nhan dugc

d6i tuong phuwong tién chira c6 gidu thong tin, qua trinh giai ma duoc thuc hién

thong qua mdt bd gidi ma twong tng vdi bd nhung thong tin cung véi khod cua qué

Cao Lé Huan - CT1201
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Db an tét nghiép Truong DH DL Hai Phong

trinh nhing. Két qua thu duoc gdm phuong tién chira gbc va thong tin di gidu.
Budc tiép theo thong tin d3 gidu s& duoc xir 1y kiém dinh so sanh véi théng tin ban

dau.
1.1.5 Yéu céu thiét yéu déi véi mot hé théng gidu tin
C6 3 yéu cau thiét yéu dbi voi mot hé thdng gidu tin:
e Tinh v6 hinh: 1a mt trong 3 yéu cdu cua bat ki 1 hé gidu tin nao.

e Tinh bén viing: 1a yéu cau thir 2 cia mot hé giau tin. Tinh bén
viing 1a n61 dén kha nang chiu dugc cac thao tac bién doi nao do

trén phuong ti€én nhung va cac cudc tan cong co6 chu dich.

e Kha ning nhing: 13 yéu cau thir 3 cia mot hé gidu tin. Kha ning
nhing chinh 13 sé luong théng tin nhung dwoc nhung trong

phuong tién chira.
1.1.6 Méi triweong gidu tin
a. Gidu tin trong dnh

e Gidu tin trong anh hién dang rat dugc quan tam. N6 dong vai tro
hét stc quan trong trong hau hét cic ung dung bao vé an toan
thong tin nhu: nhan thyc thong tin, xac dinh xuyén tac thong tin,

bdo v¢ ban quyén tac gia...

e Mot dic diém cia gidu thong tin trong anh nita d6 1a thong tin
duoc giéu mot cach vo hinh, né nhu la cach truyén thong tin mat
cho nhau ma ngudi khac khong thé biét dugc boi sau khi gidu
thong tin chat luong anh gan nhu khong thay d6i dic biét d6i véi

anh mau hay anh xam.
b. Gidu tin trong audio

e Khac véi ky thuat gidu thong tin trong anh: phu thudc vao hé
thdng thi giac cta con ngudi — HSV (Human Vision System), k¥
thuat gidu thong tin trong audio lai phu thudc vao hé théng thinh
giac HAS (Human Auditory System). Béi vi tai con ngudi rat kém
trong viéc phat hién sy khac biét giita cic giai tAn va cong suét, c6
nghia la cdc am thanh to, cao tan c6 thé che giéu di duoc cac am

thanh nho, thip mot cach dé& dang.
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Db an tét nghiép Truong DH DL Hai Phong

e Yéu cau co ban va quan trong nhét cta gidu tin trong audio 1a dam
béo tinh chit 4n cua thong tin duoc gidu dong thoi khong 1am anh

huong dén chat lugng cua dir ligu.
c. Gidu tin trong video

e Ciing giébng nhu gidu thong tin trong anh hay trong audio, gidu tin
trong video ciing dugc quan tim va dwgc phat trién manh mé cho
nhiéu Gng dung nhu diéu khién truy cap thong tin, xac thuc thong
tin, ban quyén tac gia. ..

e Mot phuong phap gidu tin trong video dugc dua ra boi Cox la
phuong phap phan bd déu. Y tuéng co ban cua phuwong phap la
phan phdi thong tin gidu dan trai theo tan sd cua dir liéu gdc.

d. Gidu théng tin trong van ban dang text

e Gilu tin trong van ban dang text kho thuc hién hon do c¢6 it cac
thong tin du thira, dé 1am duoc diéu nay nguoi ta phai khéo 1éo
khai thac cac du thtra ty nhién cia ngdn ngir. Mot cach khac 1a tan
dung cac dinh dang van ban (ma hoa thong tin vao khoang cach
gilta cac tir hay cac dong vin ban) => K§ thuat gidu tin dang duoc
ap dung cho nhiéu loai d6i twong chir khong riéng dir liéu da
phuong tién nhu anh, audio, video.

1.1.7 Mt sé diic diém ciia viéc gidu tin trén anh
1.1.7.1 Tinh vé hinh cuia thong tin

Khai niém nay dua trén dac diém cta hé théng thi gidc cua con ngudi. Thong
tin nhing 1a khong tri gidc dugc néu mot ngudi voi thi giac binh thuong khong phan
biét dugc anh méi trudng va anh két qua (tie 1a khong phan biét duge anh trugc va
sau khi giau 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 diu — thily van
(watermarking) lai chi yéu ciu & mot cap do nhat dinh. Chang han nhu nguoi ta ap
dung giau thong tin theo kiéu danh dau — thay van (watermarking) cho viéc gan mot

biéu twong md vao mot chuong trinh truyén hinh dé bao vé ban quyén.

1.1.7.2 Khd nangnhung tin
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Db an tét nghiép Truong DH DL Hai Phong

Luong thong tin gidu so voi kich thude anh méi trudng cling 1a mot van dé
can quan tim trong mot thuit toan gidu tin. RS rang 1a c6 thé chi gidu 1 bit thong tin
vao mdi anh ma khéng can lo ling vé d6 nhidu cia anh nhung nhu vay s& rat kém
hiéu qua khi ma thong tin gidu co6 kich thudc bang Kb. Cac thuat toan déu cb ging
dat duoc muc dich 1am thé nao gidu dugc nhiéu théng tin nhit ma khong gy ra

nhidu dang ké.
1.1.7.3 Tinh bdo mdt

Thuét todn nhiing tin duoc coi 14 ¢ tinh bao mat néu thong tin duoc nhing
khong bi tim ra khi bi tdn cong mot cach co chua dich trén co s ¢6 hiéu biét day di
vé thuét toan nhdng tin va ¢6 bd gidi ma (trir khoa bi mat), hon nita con c6 dugc anh
cd mang thong tin (anh két qua). Pay 1a mot yéu cau rat quan trong dbi véi anh
image hiding.
1.1.7.4 Anh méi trwong doi véi qud trinh gidi ma

Yéu cau cudi cung 13 thut toan phai cho phép lay lai duoc nhitng thong tin
d3 gidu trong anh ma khong c6 anh gbc. Piéu nay 1a mot thudn loi khi anh moi
truong 14 duy nhat nhung lai 1am gi6i han kha ning Gmg dung ciia k¥ thuat giau tin.
1.2. MOT SO ANH PINH DANG BITMAP PHO BIEN
1.2.1 Cau triic znh Bitmap

Anh BMP (Bitmap) dugc phat trién béi Microsoft Corporation, duoc luu triv
dué6i dang doc lap thiét bi cho phép Windows hién thi dit liéu khong phu thudc vao
khung chi dinh mau trén bat ki phﬁn cing nao. Tén file mé rong mac dinh cua mot
file anh Bitmap 1a “.BMP”. Anh BMP dugc sir dung trén Microsoft Windows va céc
ung dung chay trén Windows ttr version 3.0 tr¢ 1én.

M3i file anh Bitmap gém 3 phan nhu bang 1.1:

Bing 1.1 Cdu triic anh BitMap

Bitmap Header (54 byte)

Color Palette

Bitmap Data
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Db an tét nghiép Truong DH DL Hai Phong

1.2.1.1 Bitmap Header

Thanh phan bitcount (Bang 1.2) cta ciu tric Bitmap Header cho biét s bit
danh cho mdi diém anh va sb luong mau 16n nhét cta anh. Bitcount c6 thé nhén cac
gia tri sau:

o 1: Bitmap 14 4anh den tring, mdi bit biéu dién 1 diém anh. Néu bit mang
gia tri “0” thi diém anh 1 diém den, néu bit mang gia tri “1” thi diém anh
1a diém tring.

o 4:Bitmap 1 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 cudng @6 tuong ddi ctia mau do, xanh 14 cdy va xanh lo (RGB) cia
diém anh.

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

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

cua Palete thuc sy dugc st dung dé hién thi Bitmap.Néu thanh phﬁn nay duoc dat 1a
0, Bitmap str dung sb mau 16n nhit twong tng véi gid tri caa bitcount.

Bing 1.2 Thong tin vé Bitmap Header

Byte thir | Y nghia Gia tri

1-2 Nhan dang file ‘BM’ hay 19778

3-6 Kich thudc file Kiéu long trong Turbo C
7-10 Dy triv Thuong mang gid tri 0

11-14 Byte bit ddu ving dit liéu | Offset cua byte bat dau vung dit liéu

15-18 S6 byte cho vung thong tin | 4 byte

19-22 Chiéu rong anh BMP Tinh bang pixel

23-26 Chiéu cao anh BMP Tinh bang pixel
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27-28 S6 Planes mau Co dinh 13 1
29-30 S4 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 thuéc anh Tinh bing byte
39-42 D0 phan gidi 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 duoc st dung khi
hién thi anh (Color Used)

1.2.1.2 Palette mau

Bang mau ciia anh. Chi nhitng anh nhé hon hodc bang 8 bit méi co bang

mau.
Bdng 1.3 Bang mau cua anh BITMAP
DPia 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 trit

1.2.1.3 Bitmap data

Phan nay nam ngay sau phan Palete mau cua anh BMP. Day 1a phan chua

gia tri mau cta diém anh trong anh BMP. Céac dong anh duogc luu tir dudi 1én trén,

cac diém anh dugc luu trir tur trai sang phai. Gia tri cia moi diém anh 1a mét chi s6

tré t6i phan tir mau twong ng trong Palete mau.
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1.2.2 CAu triic inh PNG
1.2.2.1 Lich st va phdt trién

Pong 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 li¢u LZW- duoc st dung trong dinh dang GIF. Thuat toan dugc bao vé boi béng
cong nhan ddc quyén sang tao & My va tit ca cac nude trén thé gisi. Tuy nhién,
cling da c6 mot s6 van dé voi dinh dang GIF khi can c¢6 mot sd thay ddi nhat dinh
trén hinh 4nh, gi¢i han ctia n6 1a 256 mau trong thoi diém may tinh c6 kha niang
hién thi nhiéu hon 256 mau dang tr¢ nén phé bién. Mic du dinh dang GIF co thé thé
hién céac hinh anh dong, song PNG van duoc quyét dinh 1a dinh dang hinh anh don
(chi c6 mot hinh duy nhét). Mot nguoi "anh em" cta né 18 MNG da dugc tao ra dé
giai quyét van dé anh dong. PNG lai ting thém sy pho bién ctia nd vao thang 8 nim
1999, sau khi hdng Unisys huy bo gidy phép ctia ho ddi voi cac lap trinh vién phan
mém mién phi, va phi thwong mai.

- Phién ban 1.0 ctua dac ta PNG dugc phat hanh vao ngay 1 thang 7 nam
1996, va sau d6 xuét hién voi tu cach RFC 2083. N6 dugce to chirc
W3C khuyén nghi vao ngay 1 thang 10 nim 1996.
- Phién ban 1.1, v6i mot sb thay d6i nho va thém vao 3 thanh phan méi,
duoc phat hanh vao ngay 31 thang 12 nam 1998.
- Phién ban 1.2, thém vao mot thanh phan mo rong, dugc phat hanh vao
ngay 11 thang 8 nam 1999.
- PNG gio day 12 mot chuan qubc t& (ISO/IEC 15948:2003), va ciing
dugc cong bd nhu mot khuyén nghi cia W3C vao ngay 10 thang 11
nam 2003. Phién ban hién tai cia PNG chi khac chut it so vo1 phién
ban 1.2 va khong c6 thém thanh phin méi nao.
1.2.2.2 Théng tin ky thudt
a. Phan ddu ciia tdp tin

Mot tap tin PNG bao gdom 8-byte ki hiéu (89 50 4E 47 0D 0A 1A) duoc viét
trong hé théng c6 co s6 16, chira cac chir "PNG" va hai dau xudng dong, & giita 1a
sap xép theo s6 luong cia cac thanh phan, mdi thanh phan déu chua thong tin vé
hinh anh. Ciu tric dua trén cac thanh phan dugc thiét ké cho phép dinh dang PNG
c6 thé tuong thich véi cac phién ban cii khi st dung.

b. Cdc "thanh phan" trong tdp tin
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PNG 14 céu triic nhu mot chudi cac thanh phan, mdi thanh phan chira kich
thudc, kiéu, dir liéu, va ma stra 161 CRC ngay trong né.
Chudi duoc gan tén bang 4 chir cai phan biét chit hoa chit thuong. Su phan
biét nay gitip bd giai ma phat hién ban chat ciia chudi khi n6 khong nhan dang duoc.
Véi chit cai dau, viét hoa thé hién chudi nay 1a thiét yéu, néu khong thi it can
thiét hon (ancillary).Chudi thiét yéu chira théng tin can thiét dé doc duoc tép va néu
bo giai ma khong nhan dang dugc chudi thiét yéu, viéc doc tép phai dugc huy.
c. Thanh phan co ban
Mot bo giai mé (decoder) phai c6 thé théng dich dé doc va hién thi mot tép
PNG.
« IHDR phai la thanh phan dau tién, né chira dung header
* PLTE chtra dung bang mau (danh sach cac mau)
« IDAT chira dyng dnh. Anh nay c6 thé dugc chia nho chira trong nhiéu
phan IDAT. Diéu nay 1am ting kich ¢ cua tép 1én mot it nhung né 1am cho viée
phat sinh anh PNG mugt hon (streaming manner).

« IEND danh d4u diém két thuc cua anh.

1.3. PHUONG PHAP PANH GIA CHAT LUQNG ANH SAU KHI GIAU TIN

Dé danh gia chit luong cta buc anh (hay khung anh video) & dau ra cta bo
mi hoa, ngudi ta thudng sir dung hai tham sb: Sai s6 binh phuwong trung binh —
MSE (Mean Square Error) va phuong phap dé xuét véi hé s ty 18 tin hiéu / tin hiéu
nhiéu PSNR (Peak Signal to Noise Ratio).

MSE gitta anh gdc va anh khoi phuc duoc tinh nhu sau:

MSE :mi ZZ(Xij_yij)z

i=1 j=1
O day:
X; biéu thi gia tri diém anh gbc
Yj biéu thi gié tri diém anh da duoc bién doi
m va n lan luot 14 chiéu rong va chiéu cao cta anh.

PSNR, don vi: deciben (dB), thuong dugc str dung trong nghién ctru xur ly
hinh anh:
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255° )
MSE

PSNR = 10*log10(

Thong thuong, néu PSNR > 35dB thi hé thong mit nguoi gan nhu khong
phan biét duoc gitta anh gbc va anh khoi phuc. PSNR cang cao thi chét luong anh
khéi phuc cang tét. Khi hai hinh anh giéng hét nhau, MSE sé& bang 0 va PSNR di

dén vo han.
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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. Khai niém
Theo dic tinh tach tin can luu trit hay khong lwu trit vat mang tin ma ngudi

ta phan k§ thuat gidu tin ra 1am 2 loai:

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

e Kjy thuat giau thuan nghich: La k¥ thuat gidu sau khi tach thong diép c6
thé khoi phuc lai anh géc. Nhitng ki thuat nay phuc vu trong mét sé linh
vuce nhu: y hoc, quan sy, nghién ciru ning lugng hoic hé thdng théng tin
V¢ tinh, ...

2.1.2. Mt s6 k¥ thuét gidu thuin nghich dién hinh

Nam 1999, Honsinger va cac cong su dé xuat ky thuat giau thuan nghich dau
tién [2], mo ra mot huéng méi trong linh vuc giau tin. Tiép d6 mot loat cac ky thuat
giau tin thuan nghich khac duoc cong bd. Sau day gidi thidu so luoc mot sé ki 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 cia diém anh, dir liéu anh duoc
tinh sai phan theo biéu thirc Di=I; —li41 (I; 1a gid tri pixel cua anh), thong tin duoc
giu trén LSB cta cac hé sb sai phan sau khi dugc mo rong. Sau do6 tac gia dé xuat
tiép phuong phap ma rong trén cac hé so wavelet dé giau tin [4]. Pén nam 2008,
Shaowei Weng va cac dong nghiép dua ra ky thuat DE cai tién [5] bang cach thém
vao ham nén — gian trong qua trinh giau tin st dung DE nham giam nhidu xay ra
(theo danh gia bang PSNR) cua k¥ thuat giau thuan nghich DE.

Nam 2003, Ni va cong su d& xuat ky thuat gidu thuan nghich dya trén dich
chuyén biéu do tan suat goi 1a NSAS [6]. Tiép d6 mot loat cac ki thuat gidu thuan
nghich dua phuong phap nay ra doi: ky thuat DIH [7] (dich chuyén biéu d6 tan suat
hé s6 sai phan), ki thuat HKC [8] (cai tién k¥ thuat gidu NSAS).
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2.1.1.1 Phwong phdp gidu NSAS.
Thuét todn nhung.

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

Piu 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 13 a, gia tri mau xam thap
nhat duoc ki hiéu 1a b. Hy(b) = 0, thi b dugc goi 1a mot diém cuc tiéu. Dé don gian,
gidstra<b.

Buée 2: Quét anh 1 1an nita va ghi lai cac gia tri diém anh = b va dat ching
vao ban d6 L. Sau d6, thay ddi biéu dd tan s Hy(X), x € |0,255| sang bén phai mot
don vi dé tréng cOt tAn sudt tai vi tri co gia tri a+1.

Buée 3: Trich mot bit dir liéu tir dit liéu bi mat S. Quét tit ca cac anh 1 lan
nira. Néu quét gia tri cic diém anh va cac bit dir liéu nhung 1a 1, thi dat gia tri diém
anh 1 a+1. Néu bit dit liéu duoc nhung 13 0, thi khong thay ddi cac diém anh duoc
quet.

Bude 4: 1ap lai budce 3 cho dén khi dix liéu S duoc nhung hoan toan.

Thuat toan tach.

Piu vao: Anh Gidu tin S,

Piu ra: Anh khoi khuc va chudi thong diép M.

Buée 1: Quét tat ca cac anh theo th ty nhu trong giai doan nhung. Néu quét
duogc gia tri a, thi tach bit 0 khoi a. Néu quét dugce gid tri a+1 thi tach bit 1 ra khoi a.

Buée 2: Quét tat ca ca anh 1 1an nita va dich chuyén Hy(X), x € |0, 255| sang
trai 1 don vi.

Bu6e 3: thiét 1ap cac gia tri cac gia tri ghi duoc trong ban 6 L 13 b.
2.1.1.2. Thudt toan cdi tién NSAS.

Thuat toan nhung tin.

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

Piu ra: Anh gidu tin S.

Buée 1: Quét tat ca cac anh va xdy dung biéu do tan suat Hy(X), x € |0,255] .
Trong histogram, c6 diém cuc dai a, diém cuc tiéu b. Khong mat tinh khéi quét, gia
sota<b.
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Buée 2: Thiét 1ap k = 0. Gia trj k duoc sit dung dé cho biét sé bit dir liéu
nhung.

Buée 3: Quét tat ca cac anh 1 1an nita. Néu quét duoc gia tri diém anh = 1,
trich 1 bit dir liéu tir S, thiét 1ap k = k +1 va tiép tuc budc 4 dé nhang dit liéu S, néu
khong, thuc hién budce 5.

BuGe 4: Néu bit dir liéu 1a 1, thi thiét 1ap gia tri diém anh quét duoc 1a a+1,
néu khong c6 thay d6i gi cho nhitng diém anh nay, quay lai budc 3 tiép tuc qua trinh
nhung.

Buée 5: Néu tat ca cac gia tri diém anh quét dugc nam trong khoang (a, b),
thi cong cac gia tri diém anh d6 thém 1. Ghi lai vi tri cac diém anh c6 gia tri diém
anh bang b.

Thuat toan tach tin.

Piu vao: Anh gidu tin S.

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

Buée 1: Thiét 1ap k = 0.

Buée 2: Quét tat ca cac anh theo thtr ty nhu trong qué trinh nhing. Néu quét
dugc gia tri 1a a, thi dat k = k+1 va tach bit 0 khoi a. Néu quét dugc gia tri la a+1,
thi k = a+1 va tach bit 1 ra khoi a. Néu gi tri quét ndm trong khoang (a, b) thi cac
gia tri diém anh quét dugc trur di 1. Néu vi tri cac diém anh duoc ghi trong ban do L,
thi thiét lap gia tri cac diém anh quét duoc 1a b.

Buée 3: Lap lai buée 2 cho dén khi k =S|
So sanh phuong phap NSAS va NSAS cai tién dé thdy duoc su hiéu qua cia
phuong phéap cai tién NSAS. Mot anh mau xam 8 bit: Baboon kich thude 512x512
duoc lya chon dé thi nghiém, dung PSNR dé danh gia.

2.2. KY THUAT GIAU THUAN NGHICH BANG THUAT TOAN MAXMIN
2.2.1. Giéi thi¢u

Thuat toan MAXMIN do Chingyu YANG dé& xuat nam 2012 [1]. Thuat toan
MAXMIN bao gdm hai phan: Thuat toan gidu tin bang bao toan nho nhat va thuat
toan gidu tin bang bao toan 16n nhit. Phuong phap thuc hién bing cach chia anh

thanh nhiéu khéi nho, trong mdi khdi tinh sai phan dwa vao gia tri 16n nhat, nho
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nhat cua khoi, sau d6 dé tranh vuot ngudng tang gidm gia tri ciia sai phan dya vao

mot gia tri dieu khién cho trude roi chén thong di€p vao cac gia tri sai phan nay.

Thong thudng thuit toan gidu tin bing bao toan nhé nhét thi it hao ton hon
khi nhing mot thong tin bi mat vao mot loat cac hinh dnh. Thuat todn bao toan 16n
nhat thay thé cac thuat toan gidu tin bing bao toan nhé nhat khi thuit toan gidu tin
bang bao toan nho nhat khong c6 kha ning tién hanh khéi phuc lai dir liéu an trén
mot hinh anh nhit dinh. Dé cung cép mot sy luu trit 4n cao hon va khic phuc céc
van dé vuot ngudng, thuat toan MAXMIN da nhing céc bit dit liéu vao mot khdi
khac biét ma chung dugc tao ra bang cach trir ti thiéu (hodc tdi da) cac gia tri pixel
tir cac diém anh con lai ctia khdi. Céac vi du cho thiy rang phuong phap nay khong
chi hoan toan phuc hdi moi truong giéu tin ma con tao ra mot chat lugng nhéan dién
cao cla cac hinh anh duge danh diu. Hon nita, hiéu suit tai trong va PSNR cua
phuong phap nay vuot tréi hon hin so véi cac chuong trinh hién c6. Hon nita,
phuong phap nay c6 kha ning xir Iy céc loai hinh anh khac nhau ma khong cé bat
ky viéc xay ra tran ngudng, nguoc lai mot s6 trong sb nhiing hinh anh d6 con c6 thé
gy kho khan cho nhiéu k¥ thuat hién c6 khéc.

Muyc 2.2.2 trinh bay chi tiét cac budc cua thuat toan giéu tin thuan nghich
dua trén bao toan 16n nhat, nho nht.

2.2.2. Thuat toan
2.2.2.1. Thudt todn gidu tin bing béo toan nhé nhit
Qua trinh gidu tin:
° Pau vao :
> Anh str dung dé gidu tin C
> Thong tin can gidu M

° Daura :
> Anh di gidu tin S
° Cac budc thuc hién :

- Budc 1: Tach anh dau vao C thanh cic khdi p;={pi;}i2g " kich c&
nxn.
- Budc 2: Tinh sai phan cua tirng khéi theo cong thire :

A nxn—1 nxn-1

Pij_, ={pi}ico 0,
Trong d6 6;=Minarg {p;;}72¢"~* la gia tri nhé nhat ciia khéi p;.

Thong diép can gidu M dugc chuyén sang chudi nhi phan {b, }k_,
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- Budc 3: Thyc hién phan chia cac gia tri sai phan cua khéi dé duoc p; j
theo biéu thirc diéu kién sau : Dij = Dij— B néu p < Dij < 2P
Trong d6 B 13 tham s diéu khién.(Theo minh hoa hinh 2.1(a))
Tao 1 ban d6 co danh gidu céc vi tri sai phan da dich chuyén dé c6 thé
khoi phuc anh gdc trong qua trinh tach tin.
Bude 4: Thyc hién gidu tin vao cac §;; theo biéu thirc pj;= p;; X 2
(Bi; € {Pij, Pij}) va chén bit can gidu vao LSB cua py;. (Hodc py; + by
v6i by, 1a bit thong diép can gidu)

- Buéc 5: Khéi phuc lai gia tri pixel ciia anh di giau tin dugc S dua vao

0j va h¢ so sai phan cua khoi.

-2p P
B 2p — ) ———————
——e  —— -
i Pij 0
o i Q™
+p
B
(a) (b)

Hinh 2.1.CAu tric cta viéc diéu chinh diém anh (a) Chuong trinh bao vé

t6i thiéu, (b) chuong trinh bao vé tdi da.

Quéa trinh tach tin:

Dau vao :
> Anh di gidu tin S
Piura :
> Thong tin d gidu M
> Anh gbc C
Cac buoc thuc hién :
- Buéc 1: Tach ma tran diém anh cta S thanh céc khoi Q;={q;;}25"*
kich cO nxn.
- Budc 2: Tinh sai phan cua tirng khéi theo cong thire :

A nXn-—-1 _ nxn—1
Qij;— —{Qij}i=o - 6

Trong d6 6;=Minarg {g;;}72¢""* 1 gi4 tri nho nhat cua khoi p;.
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- Budc 3: Bit thong tin di gidu duoc tach ra tir cac gia tri sai phan thoa
man diéu kién 0 < §; i <2B bang phép toan chia ldy du cua §; ;7 cho
2.

- Budc 4: Gia tri pixel cta anh gbc ban dau duoc khoi phyc bang cong
thirc:

. ’q‘
-

Trong d6 |x] 13 ham 1am tron vé -co.
Tiép theo §; ; dugc cong thém f3 néu cd tuong tng trong khdi bang 1.
- Budc 5: Lap lai cdc budce trén cho dén khi tach hét cac bit da gidu M
2.2.2.2. Thudt todn gidu tin bing bdo toan I6n nhit
Qua trinh gidu tin:
. Péu vio :
> Anh str dung dé gidu tin C
> Thong tin can gidu M
. Paura :
> Anh d3 gidu tin S
° Cac buoc thuc hién :

nxn—1

- Budc 1: Tach anh dau vao C thanh céc khoi p;={p;;}}25"* kich c&
nxn.
- Budc 2: Tinh sai phan cua ting khdi theo cong thirc :

A NXNn—1 _ nxn—1
Pij;_, —{Pij}i=o - 6

Trong d6 6;=Minarg {p;;}72¢""* 1a gi4 tri 16n nhat ctia khoi p;.
Thong diép can gidu M dugc chuyén sang chudi nhi phan {b; }k_,

- Budc 3: Thyc hién phan chia cac gia tri sai phan cua khdi dé duogc p; .
theo biéu thirc diéu kién sau pij = Dij+ B néu -2p < Dij = -B
Trong d6 B 1 tham s diéu khién.(Theo minh hoa hinh 2.1 (b))

Tao 1 ban d6 co danh gidu céc vi tri sai phan da dich chuyén dé c6 thé

khoi phuc anh gdc trong qua trinh tach tin.
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- Budc 4: Thyc hién gidu tin vao cac p; ; theo biéu thuc p; = Dij X 2
(@i € {p:;,Pi}) va chén bit can gidu vao LSB cua pij- (Hodc p;; + by
vé6i by, 1a bit thong diép can gidu)

- Budc 5: Khéi phuc lai gia tri pixel cua anh da gidu tin dugc anh S dua
Va0 6; va hé sd sai phan ctia khéi.

Qua trinh tach tin:
. Déu vao :
> Anh di gidu tin S

) Paura :
> Thong tin da gidu M
> Anh gbc C

° Cac budc thuc hién :

- Budc 1: Tach ma tran diém anh cta S thanh cac khéi Q; =gt
kich c& nxn.
- Budc 2: Tinh sai phan cua ting khoi theo cong thirc :

PN X 1_
Qij = ay}iZe ™ -

Trong d6 6;=Minarg {g;;}723""* 1a gi4 tri 16n nhat ctia khoi p;.
- Budc 3: Bit thong tin di gidu duoc tach ra tir cac gia tri sai phan thoa

man dicu kién -2B< §;; < 0 bang phép toén chia lay du cua §;; cho
2.

- Budc 4: Gia tri pixel cia anh gdc ban dau C dugc khoi phuc bang

A 6I\ij
11_7

Trong d6 |x] 1a ham 1am tron vé -co.

cong thirc

Tiép theo §; ; dugc trir cho B néu cd twong tng trong khdi bang 1.
- Budc 5: Lap lai cac budce trén cho dén khi tach hét céc bit da giéu M.
2.2.3. Lwoc db gidu tin va tach tin.

2.2.3.1. Lwoc dé gidu tin bdo toan nhé nhit.
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Db an tét nghiép

Truong DH DL Hai Phong

Anh gbc C
Thone dién M

v

- Chia anh C thanh cac khéi nhé p;
kich thugc nxn.

- Chuyén thong diép gidu M sang
chudi nhi phan.

P
<«

A 4

- Véi mdi khoi F; thuc hién tinh:
A ynxn—1 nxn—1
Byt_, =1Mut., -6

Vi 6; =Minarg {p;; Y23

v

- Dich chuyén gia tri p;; thanh p;;
néu thoa man diéu kién:

B <D <2Bthip;; =p;; — b

A 4

Khoi phuc pixel
anh sau khi da
gidu tin bang:

pij + 6

Gidu thong tin vao khdi j dusi p;jtheo bicu

thuec:

Dij=Dij X 2+ by

Véi py; € {pi, Dy}

End

Cao Lé Huan - C11201

Dung

Di gidu hét

Sai

tin

Hinh 2.2. Luoc do gidu tin béo todn nhé nhat
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Db an tét nghiép Truong DH DL Hai Phong

2.2.3.2. Lwoc do tdch tin bdo todan nhé nhit.

Anh d3 gidu tin S
v
Chia ma tran pixel anh thanh cac khdi j

{ U}nxn 1

&
<«

A 4

Tinh sai sb cho ting khdi j:
A nxn—-1 _ nxn—1 _
le 0 {qU}

Vé6i 0;=Minarg {q;;}720"""

v

Tach bit da gidu:
bi = mod(ﬁij, 2)

'

Khoi phuc pixel ban dau:
pij = [;j/2] néu 0 < g;; < 28
Hoac:

Dij = §ij ncu nguoc lai

v

pij dugc cong thém B néu co dinh vi 8;; = 1

v

by . Sai
e Da tach hét
thong tin giau

End

A

Hinh 2.3. Lugc dé tach tin bdo toan nhé nhat
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Db an tét nghiép Truong DH DL Hai Phong

2.2.3.3. Lwoc dé gidu tin bdo toan Ién nhit.

Anh gbc C
Thong di¢p M

Chia 4nh C thanh c4c khéi nhé p; kich
thudc nxn.

Chuyén thong diép gidu M sang chudi nhi
phan

Véi mdi khdi F; thuce hién tinh:
A ynXn-—-1 nxn—1
Pul_, =Mul, -6
Vi 6; =Minarg {p;;}}20" "

A

Dich chuyén gia tri p; ; thanh p;; néu thoa
min diéu kién:

=2 <pij<—pthi D =p;; +P
(Dinh vi tri @;; = 1)

v
Khoéi phuc pixel anh Gidu thong tin vao khdi j dudi p;;theo bicu
sau khi da giau tin thire:
bang: Dij=Pij X 2+ by
pij + 6;
Véi py; € {(pi, D))

L K;

Dung

Com o

Hinh 2.4. Luroc do gidu tin bang bdo toan 16n nhdt

Chua

P gidu hét
tin
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Db an tét nghiép Truong DH DL Hai Phong

2.2.3.4. Lwoc dé tich tin béo toan Ién nhit.

Be gin

A

Anh d3 gidu tin S

\ 4

Chia ma tran pixel anh thanh cac khbi j

-1
{a}

>
<
y

A

Tinh sai sb cho ting khdi j:
A nXn-1 _ xXn—1
Qij;—, ={a;}Z0 - 6

Vi 6;=Minarg {q;;}>0

v

Tach bit da gidu:
bi = mod(qij, 2)

'

Khéi phuc pixel ban dau:
pij = [8i;/2] néu-28 < §;; < 0
Hoac:

Dij = §ij ncu nguoc lai

v

pij dugc trir cho B néu co dinh vi @;; = 1

bu .
Eng une P4 tich hét
Al thong tin giau

Sai

Hinh 2.5. Luroc dé tach tin bao toan I6m nhat
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Db an tét nghiép Truong DH DL Hai Phong

2.2.4. Vi du minh hoa.
e Daiu vao:
» Anh c6 kich c& 66 :

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 gidu 1a chudi M = ‘BOM NO’
> Tham s6 diéu khién: p =4
e Paura:
> Anh duoc giau tin
e (Cac budc thuc hién:
= Chwong trinh béo toan nhé nhit:
- Budc 1. Chia anh thanh cac khéi nho 3x3

167 | 167 | 168 153 | 154 | 158 167 | 163 | 168 166 | 166 | 160

165 | 165 | 167 153 [152 | 154 165 | 165 | 166 165 | 160 | 162

166 | 163 | 168 154 | 155 | 156 165 | 163 | 168 161 | 163 | 159

- Budc 2. Tim Min, tinh sai phéan
Chuyén chudi van ban sang nhi phén:
‘BOM NO’=010000100100111101001101001000000100111001001111
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Db an tét nghiép Truong DH DL Hai Phong

4 4 5 1 2 6 4 0 3 7 7 1
2 2 4 1 152 |5 2 2 3 6 1 3
3 163 |5 2 3 4 2 163 |5 2 4 159

of |l &t o2 2o oo 3 {3 B!

2 2 @ 1 152 | 2 2 2 3 1 3

3 163 2 3 @ 2 163 2 159

Buéc 4. Nhan p;; va p;; v6i2 va giau tin bang cach cong thém bit thong tin

vVao ﬁU ta dlI'QC

4 4 1 3 152 |5 4 5 6 4 3 6

6 163 | 3 5 7 0 5 163 | 2 4 9 159

Budc 5. Khoi phuc lai anh, dugc anh da giau tin

164 | 163 | 165 154 | 156 | 157 163 | 164 | 170 165 | 165 | 161

167 | 167 | 164 155 | 152 | 157 167 | 168 | 169 163 | 162 | 165

169 | 163 | 166 157 | 159 | 152 168 | 163 | 165 163 | 168 | 159
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Db an tét nghiép

Truong DH DL Hai Phong

- Budc 1. Chia anh thanh céac khdi nho 3x3 ta duoc 4 khdi.

= Chuwong trinh bio toan l6n nhat.

167 | 167 . 153 [ 154 . 167 | 163 .. 166 | 160
165 |165 | 167 153 | 152 | 154 165 |165 | 166 165 |160 | 162
166 | 163 | 168 154 | 155 | 156 165 |163 | 168 161 |163 | 159
- Budc 2. Tim Max, tinh sai phan
Chuyén chudi van ban sang nhi phan:
‘BOM NO’=010000100100111101001101001000000100111001001111
-1 -1 - -5 -4 - -1 -5 .. 0 -6
3 [3 |1 |[5 [6 |4 |[3 [3 |2 |[[1 [6 |4
2 |5 o 4 |3 |2 |[3 [5 o 5 |3 |7
- Buéc 3. Phan chia p;; cac sai phan s& giau dua vao B
N EHE e |
3 [3 |1 o [ [3 |2 |- [0]
2 o [ [3 [2 |3 0 3
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Db an tét nghiép

Truong DH DL Hai Phong

-  Budc 4. Nhé.n ij Vé. ﬁl}

thong tin

V6i 2 va giau thong tin bang cach trir §;; voi bit

-3 -3 . . O -4
-6 -6 -5 -2 ]
5 -2 1 -1 -7 -4 -6 -3 0 -2 -6 -7
- Budc 5. Khdi phuc lai anh, duoc anh da giau tin
165 | 166 - 156 | 158 - 166 | 165 .. 166 | 162
162 | 162 |166 || 155 [153 |157 |[161 |162 |163 | 164 |162 | 165
163 |166 |167 || 157 |151 |154 |[162 |165 |168 | 164 | 160 | 159
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Db an tét nghiép Truong DH DL Hai Phong

Chuong 3. CAI PAT THU NGHIEM

3.1. MOI TRUONG CAI PAT.

e NgOn ngir cai dat, moi truong soan thao va chay chuong trinh dugc thuc hién
trén ngdn ngt 1ap trinh Matlab 7.12.0.635(R2011a)

e Heé diéu hanh Window 7

3.2. GIAO DIEN CHUONG TRINH.

u Luan van Tot nghiep l = 23|

Giautin - Tachtin  Kiemtra Gioi thieu El

TRUONG DAl HQC DAN LAP HAI PHONG
KHOA CONG NGHE THONG TIN

PO AN TOT NGHIEP

KY THUAT GIAU TIN THUAN NGHICH BANG
THUAT TOAN MAXMIN

Gidng vién hudng din TS, HO THI HUONG THOM
Sinh vién thyc hién: CAO LE HUAN

Ldp: 11201

Hinh 3.1 Giao di¢n chinh cua chuwong trinh
Day la giao dién chinh ciia chuong trinh, tir ddy ta s& goi dén cac giao dién
khac théng qua menu.

Tir menu “Giau tin” chon “Thuat toan Min” s& goi dén giao dién:
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Db an tét nghiép Truong DH DL Hai Phong

rn main_giau_tin_min . (=l ﬂ
CHUGONG TRINH GIAU TIN THUAN NGHICH BANG THUAT TOAN MIN
— Dau vio
0.8
Théng diép:
0.6
04
i
0.2
Thuc hién gidu tin
[] 1 1 1 1 ]
0 0.2 0.4 0.6 0.8 1
Anh géc
—Daura
Tén anh dd nhing tin:
0.8
Khda giai ma:
0.6
04
0.2
[] 1 1 I 1
0 0.2 0.4 0.6 0.8 1
Anh nhing
l Reset l ’ Thodt

Hinh 3.2 Giao dién gidu tin bang thugdt toan Min.

Pay 1a giao dién dung dé giau tin bang thuat toan Min. Bé nhap anh ta kich

vao nat “Nap anh” mot hop thoai s& hién ra dé ta chon anh can giau tin:

Recent Places

File name: |Anh GOC bmp -] open |
Files of type: | " bmp) _I' T J

. Mo anh can nhung THUY VAN o8 o o - . =T . " ﬁ
Lookin: | ), CAOLEHUAN (13.06.2013) ~| cF B2~
o= . data
rhe S R Ak BOC B

Hinh 3.3 Chon dnh gidu tin

Cao Lé Huan - CT1201
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Db an tét nghiép

Truong DH DL Hai Phong

Sau khi chon anh gidu tin s& c6 thong bao “da NAP xong ANH GOC”. Tiép

theo ta nhap thong tin can gidu vao 6 “Thong diép”.

Dén phan gidu tin ta kich vao nat “Thuc hién gidu tin” s& c6 1 hop thoai xuét

hién dé chon noi lvu anh d3 nhung tin:

4\ Chon Noi Luu ANH da NHUNG thong tin T — . | 25 |
Savein: | |, CAOLEHUAN (13.06.2013) | =F B
= | data
che S [#E] Anh GOC.bmp
Recent Places @ w o WHUNG TN, Brmg
Desktop
IJI:-zfari-&a
Computer
A
Metwark
File name: |Pu1h MHUMG TIMN . bmp j Save I
Save as type: | (* bmp) LI EerEs I

Hinh 3.4 Noi luu anh da nhing thong tin

Sau khi lwu anh d nhtng tin s& xuat hién hop thoai dé chon noi luu khoa giai

~

ma:

4\ Chon noi luu KHOA giai ma

Save in: | | CADLEHUAN (13.06.2013)

s . data
""rh"’ ke ot
Recent Places

Desktop

Uﬁraﬁ-&a
Ay
Computer

MNetwork

File name: |key.t:d

Save as type: | (" b}

Save |
Cancel

Hinh 3.5 Noi luu khéa gidgi ma

Cao Lé Huan - CT1201
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Db an tét nghiép Truong DH DL Hai Phong

Dén day sé& co 1 thong bao “da NHUNG xong VAN BAN vao ANH GOC”.

B main_giau_tin_min

CHUGONG TRINH GIAU TIN THUAN NGH|CH BANG THUAT TOAN MIN

A ~
—DPau vao

Téndnhgéc:  (C:\Users\huan\Desktop\CAOLEHUAN (13.C

Théng diép: cao le huan

Thuc hién gidu tin

Anh géc

—Déaura
Tén dnh dd nhing tin:  C:\Users\ huan\ Desktop\CAOLEHUAN (13.06.2013)\An

Khda gidi ma: C:\Users\huan\Desktop\CAOLEHUAN (13.06.2013}\ ke

Anh nhing

m—

Thoat

Hinh 3.6 Gidu xong tin

Cao Lé Huan - CT1201
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Db an tét nghiép Truong DH DL Hai Phong

Quay lai giao dién chinh cta chuong trinh, tir menu “Tach tin” chon “Thuat
toan Min” s& goi dén giao dién :

n main_tach_tin_min T . - —m|n=k g
CHUONG TRINH TACH TIN THUAN NGHICH BANG THUAT TOAN MIN

— BDadu vao

Tén anh did nhing tin: 0.8
Khda gidi md: MNap khda

0.6

0.4

0.2

Thuic hién tdch tin

0 0.2 0.4 0.6 0.8 1

Anh tich
—DAura
Théng digp gidi ma dugc: 03
Tén anh tdch dugc: 06
04
0.2
0

0 0.2 04 06 0.8 1
Anh géc

l Reset ] l Thodt

Hinh 3.7 Giao dién tach tin Min
Kich vao nut “Nap anh” s& xuat hién hop thoai dé mé anh da giu tin:

. |
4\ Mo AMNH can tach thong tin - e e . e ﬁ
Leok in: | ) CADLEHUAN (13.06.2013) ~| cF E-
'_-_.-_ . data
e S [#H] Anh GOC.bmp

File name: |.P«nh Mhung Tin bmp ~ | Open I
Files of type: | = bmp) - Cancel

Hinh 3.8 Mé anh can tach théng tin
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Db an tét nghiép

Sau khi m¢ anh da nhung tin s€ c6 1 thong bao “Da NAP xong ANH can
tach thong tin”. Kich vao nat “Nap khoa” s& mé ra hop thoai dé chon file khoa can

Truong DH DL Hai Phong

tach tin:
<l Map file Khoa de tach tim - e - - 5. " ﬁ
Look in: | , CAQLEHUAM (13.06.2013) vl ¥ Bl
L = . data
o [
Recent Places
Desktop
="
Libraries
P |
Computer
@
Metwork
File name: |key.bct - | Cpen
Files of type: | = et} - Cancel

Hinh 3.9 Nap file khéa dé tach tin

Dén phan tach tin, ta kich vao ndt “Thuyc hién tach tin” s& xuat hién hop thoai

chon noi luu anh da tach tin:

4\ Chon Moi Luu ANH da TACH duoe - . -

S

Save in: | | CAOLEHUAN (13.06.2013)
i < . data
el (% Anh Da Tach Tin.bmp

Recent Flaces

Desktop
=
Libraries
I L

L
Computer
A

Metwark

& Anh GOC. bmp
& Anh Mhung Tinbmp

- « @i

File name: |;'-‘wnh Da Tach Tin bmp

Save as type: | (" bmp)

Save |

Cancel

Hinh 3.10 Noi lvu anh da tach tin

Cao Lé Huan - CT1201
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Db an tét nghiép Truong DH DL Hai Phong

Cudi cung ta nhan duoc thong diép va anh gbc:

n main_tach_tin_min | ——  o— —e

CHUONG TRINH TACH TIN THUAN NGH|CH BANG THUAT TOAN MIN

— Pauvao

Tén dnh da nhing tin: C:\Users\huan\Desktop\CAOLEHU
Khda gidi ma: C:\Users\ huan\Desktop\CAOLEHU/ Nap khda

Thuc hién tdch tin

Anh tich
—PDaura
Théng diép gidi ma dugc: cas Iekian
Tén dnh tdch dugc: C:\Users\ huan\Desktop\CAOLEHUAN (13.06.20°

Hinh 3.11 Tach xong tin
Trong giao dién chinh cua chwong trinh c¢6 phan kiém tra anh truéc va sau
khi giau tin. Trong giao dién chinh kich vao “Kiem tra” s& goi dén giao dién:

B main_kiem_tra_tuong_dong - =] =
‘ . -~ A - -
CHUONG TRINH KIEM TRA PO TUONG DPONG CUA ANH

— Ddu vao

1 1

0.8 0.8

0.6 0.6

04 04

02 02

0 0

0 02 0.4 0.6 0.8 1 o 02 0.4 0.6 0.8 1
Anh sé 1 Anh 562
— Piura
K&t ludn:
Reset ] [ Thoat

Hinh 3.12 Giao dién kiém tra dé tuwong dong cua anh
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Db an tét nghiép Truong DH DL Hai Phong

Chon nit “Nap anh ” dé nhap anh s 1. Xuat hién hop thoai dé chon anh Géc

truéc khi giau tin:

r B
4\ Mo anh can KIEM TRA tuong dong. L. e A e e e ===
Look in: | | CAOLEHUAN (13.06.2013) =] =F Ea-
= . data
e [E2| Anh Da Tach Tin.bmp
Recert Places  cR i GO Bmp ]
— o .
- ] Anh | Itemn type: Bitrmap image
Desk Date medified: 6/6/2013 9:34 PM
L8 Dimensions: 300 x 300
-_' —] Size: BE9 KB
U&aﬁ&s
L™
Computer
"‘:I.a_
Metwarlc
File name: Iﬂnh GOC bmp ;I Open
Files of type: I (".bmp) ;l Cancel |
|

Hinh 3.13 Mg dnh sé 1
Chon nut “Nap anh  dé nhap anh sé 2. Xuat hién hop thoai dé chon anh Ba
Tach Tin:

M 4
A\ Mo anh can KIEM TRA tuong dong . s g - W e ﬁ
Look in: ; CAOLEHUAN (13.06.2013) ;I = ¥ B
e . data
rhe B Anh Da Tach Tin.bmp
Recent Places | Anh GOC.bmp
- & Anh Mhung Tin.bmp
Desktop
‘-_;l:l!lJ
Libraries
A
Computer
=
@
MNetwark
File name: Iﬂnh Da Tach Tinbmp ;I Open
Files of type: I {* bmp} ;I Cancel |
|

Hinh 3.14 M¢ dnh sé 2
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Db an tét nghiép Truong DH DL Hai Phong

Thue hién kiém tra bang cach kich vao nat “Kiém tra”. Két qua dua ra s&
duoc ghi trong 6 két luan:
([ mein_tiem tr=_tuong dong N Y - =)
CHUONG TRINH KIEM TRA PO TUONG DPONG CUA ANH

— Dau vao

Anhs6 1: (C:\Users\huan\Desktop\CAOLEH Anh s6 2: |C:\Users\huan\Desktop\CAOLEH

Anh sé'1 Anh 562

Il —Paura

KE&t ludn:
Hai anh giong nhau

Hinh 3.15 Kiém tra xong dé firong dong cua anh
Mudn Reset hoic Thoat thi kich vao nut “Reset” hodc “Thoat”.

Phan Gidu tin va tach tin cua thuat toan MAX ciing twong tu cac budc nhu
cua thuat todn MIN da dua ra trén day.

3.3. KET QUA THU NGHIEM VA NHAN XET
3.3.1. Két qua thuc nghiém.

Thuc nghiém nay s& dua ra kha ning gidu tin khi sir dung k¥ thuat gidu tin
thuan nghich st dung thuat toan MAXMIN.

» Thuat toan MAX.
Tap anh thir nghiém bao gdm 20 anh PNG cap xam 8 bit (Hinh 3.17).
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Db an tét nghiép Truong DH DL Hai Phong

e THA1. Giu it thong diép

E thongdiep.bet - Nntep...ElElg

File Edit Format View Help |
cao le huan -

Hinh 3.16 Chudi théng diép can gidu

Thuc hién bang thuat toan MAX gidu thong tin c¢6 do dai 11 bit (Hinh 3.16)
ta duoc tap anh da giau tin (Hinh 3.18).

e
e .
5o e i W =0
% \ | : >
13 - ' o :
1.png 2.png 3.png 4.png 5.png 6.png 71.png

15.png 16.png 17.png 18.png 19.png 20.png

Hinh 3.17 Anh truée khi gidu tin (TH1, MAX)
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Db an tét nghiép Truong DH DL Hai Phong

.

I
-

| o 9

»

RN& 3\ g
|. Y/

A \

L\ Fs

nhungl.png nhung2.png nhung3.png nhungd.png nhung5.png nhung6.png nhung7.png

nhung8.png nhungd.png

A
)

nhungl1.png nhungl2.png nhungl3.png nhungl4.png

P

~ - -

nhungl3.png nhungl6.png nhungl7.png nhungl8.png nhungl9.png nhung20.png

Hinh 3.18 Anh sau khi gidu tin (TH1, MAX)

Thuc hién danh gia PSNR giita tap anh ban dau véi tap anh da giau tin bang
thuat todan MAX ta dugc két qua theo Bang 3.1

Bang 3.1 Két qud danh gid PSNR. (TH1, MAX)

Tén anh(kich ¢& anh) Danh gia PSNR(dB)
1.png(512x512) 59.8306 dB
2.png(768x512) 88.0637 dB
3.png(768x512) 76.1539 dB
4.png(768x512) 82.5508 dB
5.png(768x512) 62.9333 dB
6.png(768x512) 87.4495 dB
7.png(768x512) 77.1398 dB
8.png(768x512) 79.6211 dB
9.png(768x512) 82.8714 dB
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Db an tét nghiép Truong DH DL Hai Phong

10.png(768x512) 69.6901 dB
11.png(768x512) 59.6002 dB
12.png(768x512) 85.1008 dB
13.png(768x512) 70.824 dB
14.png(768x512) 81.5633 dB
15.png(768x512) 77.076 dB
16.png(756x504) 63.3296 dB
17.png(756x504) 84.4464 dB
18.png(756x504) 76.5843 dB
19.png(756x504) 58.4885 dB
20.png(756x504) 58.4218 dB
Gia tri trung binh 74.0869 dB
e TH2: Giau nhiéu thong diép.
[ thongdiep.txt - Notepad —— )

File Edit Format View Help

Grace period Before you enter a valid Product Key, you can run the software up .
to 25 times. This 1is ﬁnuwn as the grace period. buring the grace period,

certain features or programs may be enabqed that are not included in the

product you have purchased. after you enter a valid Product Key, you will see
only the programs and features you have purchased.

m

Reduced Functionality mode After the grace period, if wou have not entered a
valid Product Key, t%e software goes into Reduced Functionality mode. In
rReduced Functionality mode, your software behaves similarly to a wviewer. You
cannot save modifications to documents or create new documents, and
functionality might be reduced. Mo existing files or documents are harmed in
rReduced Functionality mode. After you enter your Product Key and activate your
software, you will have full functionality for the programs and features you
purchased. =

Hinh 3.19 Chudi théng diép 12000 ky ti can gidu

Thuc hién bang thuat toan MAX giau thong tin ¢6 d6 dai 12000 bit (Hinh 3.19) ta
duogc tap anh da giau tin (Hinh 3.20).
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Db an tét nghiép Truong DH DL Hai Phong

nhungdpng  nhungbpng  nhungl.png

r ]
h

nhunglZpng  nhungldpng  nhungld,png

nhungldpng  nhunglbpng  nhungl7png  nhungl8png  nhungl9png  nhung2lpng

Hinh 3.20 Anh sau khi gidu tin (TH2, MAX)

Thuc hién danh gia PSNR giita tap anh ban dau véi tap anh da giau tin bang
thuat todan MAX ta dugc két qua theo Bang 3.2

Bang 3.2 Két qua danh gid PSNR (TH2, MAX)

Tén anh(kich c& anh) Panh gid PSNR(dB)
1.png(512x512) 36.8487 dB
2.png(768x512) 61.355 dB
3.png(768x512) 63.8827 dB
4.png(768x512) 60.7468 dB
5.png(768x512) 36.9066 dB
6.png(768x512) 67.7922 dB
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7.png(768x512)

59.6761 dB
8.png(768x512) 593074 dB
9.png(768x512) 06.8237dB
10.png(768x512) 438855 dB
11.png(768x512) 41.5657 dB
12.png(768x512) 66.3429 dB
13.png(768x512) 41.4736 dB
14.png(768x512) 61.5856 dB
15.png(768x512) 61.0713 dB
16.png(756x504) 32.8343 dB
17.png(756x504) 323698 dB
18.png(756x504) 4277248
19.png(756x504) 54,9287 dB
20.png(756x504) 54.6931 dB

Gia tri trung binh 52.4183 dB

» Thuat toan MIN

Tap anh tha nghiém bao gom 19 anh PNG cap xam 8 bit (hinh 3.21).

e THA1. Giu it thong diép

Thuc hién bang thuat toan MIN gidu thong tin c6 d6 dai 11 bit (Hinh 3.16) ta

duogc tap anh da giau tin (Hinh 3.22).
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Lpng

4.png

8.png

9.png

Item type:_PNG image
Dimensions: 512 x 512
Size: 165 KB

14.,png

15.png

16,png

nhunglpng

nhungd.png

nhungb.png

(|

\
=

nhung7png |

nhung8.png nhung9.png nhungl0.png nhungll.png nhﬁnng.png nhungl4.png
nhungl5png | | nhunglb.png | [ nhungl7.png nhungl8.png nhung19.png
Hinh 3.22 4Anh sau khi gidu tin (TH1, MIN)
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Thuc hién danh gia PSNR giira tap anh ban dau véi tap anh da gidu tin bang

thuat todn MIN ta duoc két qua theo Bang 3.3

Bang 3.3 Két qua danh gid PSNR. (TH1, MIN)

Tén anh(kich c& anh) Dinh gia PSNR(dB)
1.png(768x512) 86.6504 dB
2.png(768x512) 74.3503 dB
3.png(768x512) 78.8316 dB
4.png(768x512) 61.6055 dB
5.png(768x512) 87.4495 dB
6.png(768x512) 75.5645 dB
7.png(768x512) 77.1929 dB
8.png(768x512) 79.5746 dB
9.png(756x504) 77.7808 dB
10.png(768x512) 60.2843 dB
11.png(512x512) 57.1208 dB
12.png(512x512) 80.5621 dB
13.png(768x512) 69.3131 dB
14.png(768x512) 78.951 dB
15.png(768x512) 74.3503 dB
16.png(756x504) 65.0133 dB
17.png(756x504) 84.9094 dB
18.png(512x512) 74.4946 dB
19.png(512x512) 57.164 dB

73.7454 dB

Gia tri trung binh
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e TH2: Giu nhiéu thong diép.

Thuc hién bang thuat toan MIN gidu thong tin c6 do dai 12000 bit ta duoc

tap anh da giau tin (Hinh 3.23).

‘ nhungS png

I nhungl Py || nhungZ pg || nhun93 png || nhun94 Py
L

~ nhung8png || nhungdpng || nhunglOpng

nhunglpng || nhunglbpng || nhungl7.png
Hinh 3.23 4nh sau khi gidu tin (TH2, MIN)

L nhungll png |

nhungl8.png |

. nhu:nrng.p'rﬁ” ! n’hilrmng.png ‘ ~ nhungl4.png

L U

|

L Ll

A

Y » ‘
~ nhungl9png

Thuc hién danh gia PSNR giita tap anh ban dau véi tap anh da giau tin bang
thuat toan MIN ta duoc két qua theo Bang 3.4

Bang 3.4 Két qua danh gia PSNR. (TH2, MIN)

Tén anh(kich c& anh) Panh gia PSNR(dB)
1.png(768x512) 57.5173 dB
2.png(768x512) 59.8993 dB
3.png(768x512) 57.3846 dB
4.png(768x512) 35.8257 dB
5.png(768x512) 66.1827 dB
6.png(768x512) 57.1663 dB
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7.png(768x512) 53.5025 dB
8.png(768x512) 62.1364 dB
9.png(768x512) 35.7386 dB
10.png(768x512) 39.5737 dB
11.png(512x512) 39.5558 dB
12.png(512x512) 39.8695 dB
13.png(768x512) 415421 dB
14.png(768x512) 57.7081 dB
15.png(768x512) 59.8993 dB
16.png(756x504) 35.207 dB
17.png(756x504) 33.9323dB
18.png(512x512) 44.9028 dB
19.png(512x512) 42.9537 dB
Gia tri trung binh 48.4472 dB

Sau khi thir nghiém danh gia PSNR cua tap anh trude khi giau tin va anh da
tach tin cua ca 2 thuat toan MAX, MIN déu cho két qua 100 dB.
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-
Bl DAMNH GLA KY THUAT GIAU TIN BANG PHUOMNG PHAP DANH GIA PSNR

— Bdu vao

Cho bigt tén ANMH COC

Cho bigt tén anh MANG TIN

ChUsersthuan\DesktophCAOLEHUAN (20082 Mg Enh

ChUsersthuaniDesktop\CAOQLEHUAN (20.06.3

Ddnh gid |

e

— Bdu ra

K&t qui danh gis

Hai anh la mot!

100 dB

PANH GIA K¥Y THUAT GIAU TIN BANG PHUGONG PHAP DANH GIA PSNR

— Anh hi€n thi

— Anh gdc

— Anh mang ti

Hinh 3.24 Bdnh gid PSNR dnh truréc khi gidu tin va sau khi tach tin
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3.3.2. Nhan xét

Véi két qua thir nghiém thu duoc, néu chudi thong diép nho quan sat bang
mét thuong thi kho c6 thé phan biét duoc anh d3 gidu va chua gidu tin, gia tri PSNR
trung binh dat duoc 1a khé cao khi gidu tin. Nhung néu chudi théng diép 16n gié tri
PSNR lai kha thip. Cu thé ¢ thuat toan MAX, TH1 gi4 tri trung binh Ia 74.0869dB
trong khi d6 TH2 1a 52.4183 dB. Thuat toan MIN, TH1 gi4 tri trung binh & 73.7454
dB trong khi d6 TH2 1a 48.4472 dB.

Thoi gian xt ly gidu tin phu thuoc 16n vao dit lidu dau vao nhu kich thudc
anh gbc, thong diép giau Ion hay nho.

Qua thr nghiém em nhan thdy ky thuat gidu tin si dung thuat toan
MAXMIN c6 nhiing uu, nhuoc diém sau:

v Uu diém:
- Kha nang bao mat cao
- Giu dugc nhiéu thong tin

- Phuong phap nay khdng chi hoan toan phuc héi méi truong giau
tin ma con tao ra mot chat lwong nhan dién cao cua cac hinh anh
duoc danh dau.

- Hiéu suit tai trong va PSNR cuaa phuong phap ndy vuot troi hon
han so voi cac chuong trinh hién ¢

v’ Nhuoc diém:
- Thoi gian xi ly giu tin cham néu dit liéu dau vao I6n.

- Phai dung 2 thuat toan
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KET LUAN

K3 thuat gidu thong tin trong anh 1a hudng nghién ctu chinh cua thuat toan
giau thdng tin hién nay va da dat duoc nhirng két qua kha quan. D6 4n di trinh bay
mot s khai niém lién quan dén k¥ thuat gidu tin thuan nghich, ciing nhu trinh bay
k¥ thuat gidu tin thuan nghich st dung thuat toan MAXMIN.

Thuat toan MAXMIN bao gém hai phan: Thuit toan gidu tin biang bao toan
nho nhit va thuit toan gidu tin bing bao toan 16n nhéat. Thong thuong thuat toan
gidu tin bang bao toan nho nhét thi it hao ton hon khi nhung mot thong tin bi mat
vao mdt loat cac hinh anh. Thuit to4n bao toan 16n nhat thay thé cac thuat toan giéu
tin bang bao toan nho nhat khi thuit toan gidu tin bang bao toan nho nhat khong c6
kha ning tién hanh khoi phuc lai dit liéu an trén mot hinh anh nhét dinh. Dé cung
cép mét su luu trit 4n cao hon va khéc phuc cac van dé vuot ngudng, thuat toan
MAXMIN da nhiing cac bit dir liéu vao mot khdi khéac biét ma ching duoc tao ra
bang cach trir ti thiéu (hodc t6i da) cac gia tri pixel tir cac diém anh con lai cta
khi.

Tuy nhién, gidu tin mat 1a van d& phac tap, cong véi kha nang va kinh
nghiém con han ché nén em con gap mot s khé khin trong viéc tim hiéu nghién
ctru cac ki thuat gidu tin thuan nghich.

Vi vay em rat mong nhan duoc su dong gop ¥ kién quy bau cua cac thay cd
gido ciling nhu ban bé dé b4o cdo cua em duoc hoan thién hon.

Em xin chan thanh cam on!
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