Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

MUC LUC
| 56) (6] 1 27N 6 TP 2
CHUONGI KHAI QUAT VE XU LY ANH VA GHEP ANH ......c.ccceoovuvnnnn.. 4
1.1. TONG quan v& Xir 1Y NN .......oo.oovoviveiceceeeeeeeeee e 4
1.1.1 Gidi thidu chung v& XU 1Y AN .....o.veeeeeceeeeeeeeee e 4
1.1.2 Anh va bieu diBn ANN......c.oveveeeeerciceeceece et 7
1.1.3 ANN XA 1ottt 10
1.1.4 Bién d01 AN ..ooeveveeeceeeee ettt 12
1.2. Ghép anh va dnh Panorama..................c.ccooooiiiiin 13
1.2.1. K§ thuat ghép anh ......coooiiiiiii e 13
1.2.2 ANN PANOTAIMA ..ottt s sttt 19
Chwong 2: GHEP ANH DUA TREN KY THUAT NAN CHINH HINH

& (0T 26
2.1 Mot 56 vAN d€ €A DAL LOAN ..........ovoceeceeececeseceee s 26
2.1.1 Xac dinh cac cap diEm dAC tIUNE .....v.veeeeeeeeeeeeeeee e, 26
2.1.2 Xac dinh anh cAn NAN CHINN «...c.ceeeeeeeeeeeeeeeeeeeeeee ettt 26
2.2 Nin chinh hinh dang bwire Anh.............coocovvvevriieieieeeece e 27
2.2.1 So db thuét toan ghép anh dua trén nan chinh hinh hoC ...ovvvvvvvvveeeeeeeeeeen, 27
2.2.2 Xay dung thuat toan nin chinh dya vao céc cap diém dic trung ....cccoeeeeeenns 27
2.2.3 Bién d6i hinh dang btrc anh duya trén ham bién d6i ham f...... ....cccovevvvvennee. 29
2.3. Ghép anh sau khi nan chinh .........cccoociiiiiiiii e 30
Chuwong 3: CHUONG TRINH THU NGHIEM...........ccccocoovvivvieienrenrenienenned 32
3.1. Gi61 thi€u chuong trinh ... 32
3.2. Céc chlrc nang cua chuong trinh..........c.ccoiiiiiiii e 32
KET LUAN <ottt ettt ettt ettt s e es et st esee s e ee et s e enaseneseaens 38
TAI LIEU THAM KHAO ..o oottt ee e ee e e s s 40
1505 L6 510 OO 41




Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

LOI NOI PAU

Ngay nay, Viét Nam dang budc vao hoi nhap véi nén kinh té cua thé gidi,
mét diéu dit ra 1a: Lam sao dé quang ba hinh anh Viét Nam nhiéu hon nita véi
ban bé qudc t&? Lam sao dé nhimng hinh anh dit me phai séng dong, moi me,
quyén rii chir khong 1ap lai nhimg cam xtc don diéu? Tir 1au rdi cac nhiép anh
gia d4 danh tron su tim toi va dam mé ctia minh dé vuot qua nhitng cau hoi d6
v6i mong mubn duge gop mot phan vao viéc "tiép thi" hinh anh Viét Nam. Tt
ca ho déu mong mudn rang thong qua nhimg birc anh d6 ngudi xem co thé 1lam
mot chuyén “du lich 40” tir Bac chi Nam qua nhimg danh lam thing canh néi
tiéng nhu Van Miéu (Ha Noi), Sim Son (Thanh Hoéa), Cra Lo (Nghé An), My
Son (Quang Nam), ling Khai Pinh (Hué), hé Xuan Huong (Pa Lat), TP.HCM...
Piéu thyc sy mdi mé va thi vi 1a nhing thing canh nay khong phai duoc gidi
thiéu bang nhitng hinh anh don chiéu ma duoc gidi thiéu bang khong gian “gia”
da chiéu that séng dong khién ngudi xem c6 cam giac khong khéac gi dimg trude

canh that.

Tuy nhién dé c6 nhiing birc anh nhu thé that khong phai don gian. Khi

chup anh, d6 rong cua dng kinh khong dii dé tao nén nhiing buic anh d6, boi vay

ghép anh dé tao nén nhirng buc anh dep 13 mot phuong phép rat hay.
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Hinh 1 Anh dwgc ghép tir 14 tim khéc nhau

Ghép anh con c6 rat nhiéu tng dung trong thuc té nhu trong nganh kién
tric, xay dung ban dd dia 1y...v.v..

Song viéc ghép cac thanh phan cua cic dbi twong lai véi nhau dé thu dugc
cac anh tuong tmg hoan thién hon 1a mét cong viéc kho khan rat nhiéu khi phai
lam thu cong, mit khac cac anh khi thu nhan dé ghép thuong bi 1éch hay bién
dang di mot khoang nao déy. Yéu cau dit ra can xac dinh khoang sai 1éch vé
thong tin giira cac phan anh dinh ghép, sau d6 hiéu chinh d6 sai léch va cubi
cung la ghép chung lai. Nghién ctu k¥ thudt ghép dnh con mo ra cho ching ta
mot hudng phat trién méi trong twong lai d6 1a xay dung k¥ thuat gia 1ap 3D.

Xuat phat tir van dé nay, do an cta em l1a “Mot s6 nodi dung vé anh

panorama va ky thut ghép anh
Do 4n cia em gdm céac phan sau
Chwong 1: KHAI QUAT VE XU LY ANH VA GHEP ANH
Chuong nay trinh bay tong quan vé bd mén xur 1y anh, phuong phap ghép
anh va mot sb noi dung vé anh panorama.
Chwong 2: GHEP ANH DUA TREN KY THUAT NAN CHINH HINH HQOC
Chuong nay gidi thiéu vé thuat toan ghép anh dya trén k§ thuat nan chinh
hinh hoc véi cac tap diém dic trung dau vao.

Chuwong 3: CHUGNG TRINH THU NGHIEM
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Chuwong 1: KHAI QUAT VE XU LY ANH VA GHEP ANH

1.1. Khai quat vé xir Iy anh
1.1.1 Gi6i thiéu chung vé xir Iy anh

Xt 1y anh 1a mot mon khoa hoc twong ddi méi mé so voi nhiéu nganh
khoa hoc khac, nhit 1a trén quy mé coéng nghiép, d6 13 mot trong nhitng mang
quan trong nhat trong k¥ thuét thi gidc may tinh, 13 tién dé cho nhiéu nghién ctru
thudc linh vuc nay. Hai nhiém vu co ban cua qua trinh xtr Iy anh 1a nang cao
chat luong thong tin hinh anh va xtr 1y s liéu cung cap cho cac qua trinh khac
trong d6 c6 viéc ing dung thi gidc vao diéu khién.

D3 c6 rat nhiéu cong trinh nghién ctu tai nhiéu qubc gia tir nim 1920 dén
nay vé xtr Iy anh da gop phan thic day tién bo trong linh vuc ndy 16n manh

khong ngimg [GS. TS. Nguyén Kim Sach].

Qua trinh xir Iy 4nh bat dau tir viéc thu nhan anh nguon (tir cac thiét bi thu
nhan anh dang s6 hodc twong tu) gui dén may tinh. Anh c6 thé thu nhan qua
camera. Thuong anh thu nhan qua camera 13 tin hiéu tuong tu (loai camera 6ng
kiéu CCIR), nhung ciing c6 thé 1a tin hiéu s6 hoa (loai CCD — Charge Coupled
Device). Anh ciing c6 thé thu nhan tir vé tinh qua cac b cam Gng (sensor), hay
anh, tranh dugc quét trén scanner.

Tiép theo 1a qua trinh s6 hoa. Qua trinh sé hoa (Digitalizer) dé bién dbi tin
hiéu twong tu sang tin hiéu roi rac (Idy mau) va sé hoa bang luong héa, trude khi
chuyén sang giai doan xir 1y, phan tich hay luu trit lai.

Qua trinh phén tich anh thuc chit bao gdm nhiéu cong doan nho. Trudc
hét 1 cong viéc ting cuong anh dé nang cao chat luong anh. Do nhiing nguyén
nhan khac nhau: c6 thé do chét lugng thiét bi thu nhan anh, do ngudn sang hay
do nhiéu, anh co thé bi suy bién. Do viy can phai ting cudng va khoi phuc lai

anh dé 1am no6i bat mot s6 dic tinh chinh cia anh, hay lam cho anh gan giéng

i



Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

v6i trang thai gbc — trang thai truée khi anh bi bién dang. Giai doan tiép theo 1a

phat hién cac dac tinh nhu bién, phan vung anh, trich chon cac dac tinh, v.v....

Cudi cung, tuy theo muc dich ctua Uing dung, s€ 1a giai doan nhan dang,

phan 16p hay cac quyét dinh khac. Cac giai doan chinh ctia qua trinh xir Iy anh

¢6 thé mo ta nhu hinh 1.1

CAMERA

Thu nhan

——>  anh [

SENSOR

1

S héa

Phéan tich

anh

Nhan dang

v

Hé Q Pinh

Hinh 1.1 Cdc giai doan chinh trong xw ly danh
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Véi cac giai doan trén, mot hé thong xur 1y anh (cdu trac phan cing theo

chtic ning) bao gdm céc thanh phan tdi thiéu nhu trong hinh 1.2

Man hinh dd
hoa

A 4

g Camera » BO xu ly tuwong tu » B0 nhd anh
— Bo xtt Iy
May chu > anh s6

A 4

A 4 A 4 S
- o May in
Man hinh Ban phim

Hinh 1.2 Céu triic phén cieng theo chirc ning ciia hé théng xiv ly anh.

Pbi voi mot hé thong xir Iy anh thu nhan qua camera — camera nhu 1 con
mat cta hé théng. Cé6 2 loai camera: camera éng loai CCIR va camera CCD.
Loai camera mg v6i chuan CCIR quét anh véi tan sd 1/25 va mdi anh gdm cd
625 dong. Loai CCD gdm céc photo di6t va 1am tuwong ing mot cudng do sang
tai mot diém anh Gmg v4i mot phan tir anh (pixel). Nhu vay, anh 1 tap hop céac
diém anh. Sb pixel tao nén mot anh goi 1a d§ phan giai (resolution).

B0 xtr 1y tuong tu(analog processor) thuc hién céc chirc nang sau:

- Chon camera thich hop néu h¢ thong c6 nhiéu camera.

- Chon man hinh hién thj tin hiéu.
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- Thu nhan tin hiéu video thu nhan bdi bo sb hoa (digitalizer). Thuc hién
ldy mau va ma hoéa.

- Tién xt 1y anh khi thu nhan: Dung k¥ thuat bang tra(Look Up Table-
LUT).

Bo xir Iy anh s gdm nhiéu bd xu 1y chuyén dung nhu: xur 1y loc, trich
chon duong bao, nhi phan hoa anh. Cac bo xir Iy nay lam viéc voi tbe do 1/25
giay.

May chu: dong vai trd diéu khién cac thanh phan miéu ta & trén.

B nhd ngoai: Dit liéu anh ciing nhu cac kiéu dir lidu khac, dé co thé
chuyén giao cho cac qua trinh khac, né can dugc luu trir. Bé c6 mot udc luong,
x¢€t thi du sau: mdt anh den tréng ¢d 512 x 512 voi 256 mitc xam chiém 256K
bytes. V&i mot anh mau cung kich thuéc dung lugng s& ting gap 3 lan.

1.1.2 Anh va biéu dién dnh

Anh trong thyc té 1a mot anh lién tuc ca vé khong gian va gia tri do sang.
Pé c6 thé xir 1y 4nh bang mdy tinh thi can thiét phai tién hanh s6 hoa anh. Qua
trinh s6 hoa bién ddi cac tin hiéu lién tuc sang tin hiéu roi rac thong qua qué
trinh 14y mau (roi rac hoa vé khong gian) va luong tir héa cac thanh phan gid tri
ma vé nguyén tic bang mét thuong khong thé phan biét duoc hai diém lién ké
nhau. Cac diém nhu vay duoc goi 1a cac pixel (Picture Element) hay cac phan tir
anh hodc diém anh. O day can phan biét khai niém pixel hay dé cap dén trong
cac hé théng d6 hoa may tinh. Pé tranh nham 13n ta goi khai niém pixel nay 1a
pixel thiét bi. Khai niém pixel thiét bi ¢ thé xém xét nhu sau: khi ta quan sat
man hinh (trong ché d6 @6 hoa), man hinh khong lién tuc ma gém cac diém nho,

goi 1a pixel. Mdi pixel gom mot tap toa do (x, y) va mau.

Nhu vdy mdi anh 1a tp hop cac diém anh. Khi dugc sé héa né thuong

dugc biéu dién boi mang 2 chiéu I(n,p): n 12 dong va p 1a cot.
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V¢ mat todn hoc c6 thé xem anh 1a mdt ham hai bién f(x,y) voi x, y 1a céac
bién toa do. Gia tri s6 ¢ diém (x,y) tuong ung vdi gia tri xam hoac dd sdng cua
anh (x la cac cdt con y la cac hang). Gié tri cua ham anh f(x,y) dugc han ché

trong pham vi ctia cac s nguyén duong.
0< f(x,y) < fmax,
Vo1 anh den tréng muc xam cta anh c6 thé duge biéu dién bdi mot sd nhu
Sau.

f =k ch(z)ssw (A)dA

A=0

Trong d6 Sgw(4) 1a dic tinh phd cua cam bién dugc sir dung va k 14 hé b
ty 1€ xich. Vi sy cdm nhan dd sang co tam quan trong hang dau ddi véi anh den
tring nén Sgw(4) duoc chon gidng nhu 13 hiéu suit sang twong ddi. Vi f biéu

dién cong suat trén don vi dién tich, nén no6 bao gi¢ cling khong am va hitu han.

0< f < fmax

Trong d06 frax 12 gid tri 16n nhat ma f dat duwoc. Trong xu 1y anh, f dugc
chia thang sao cho né nam trong mot pham vi thuan lgi nao do.

Thong thuong ddi v6i anh xam, gia tri fra 12 255 ( 2°=256) boi vi mdi
phan tir anh duoc ma hoa bi mot byte. Khi quan tdm dén anh mau ta c6 thé mo
ta mau qua ba ham sb: thanh phan mau dé qua R(x,y), thanh phan mau luc qua
G(x,y) va thanh phan mau lam qua B(x,y). Bo ba gia tri R, G, va B nhan duoc tir:

R=k ?c(z)sR(z)dz

A=0

G=k O]'c(i)SG (A)dA

A=0

B =k O]c(i)SB(i)di

A=0
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O d6 Sg(4),S(4) va Sg(4) theo thi tu 1a nhimg dic tinh pho cla cac cam

bién (bd loc) do, luc va lam. R, G, B cling khong am va hitu han.

Anh c6 thé duoc biéu dién theo mot trong hai mé hinh: mé hinh Vector

hoac mo hinh Raster.

Mo hinh Vector: Ngoai muc dich tiét kiém khéng gian luu trir, d& dang
hién thi va in 4n, cac anh biéu dién theo mé hinh vector con cé uu diém cho
phép dé dang lwa chon, sao chép, di chuyén, tim kiém...Theo nhitng yéu ciu nay
thi k¥ thuat biéu dién vector t6 ra uu viét hon. Trong mé hinh ndy, ngudi ta sir
dung huéng vector ciia cac diém anh 1an can dé ma hoa va tai tao lai hinh anh
ban dau. Cac anh vector dugc thu nhén truc tiép tir cac thiét bi sd héa nhu
Digitalize hoidc duoc chuyén doi tir cac anh Raster thong qua cac chuwong trinh

vector hoa.

Mo hinh Raster: 1a mo6 hinh biéu dién anh thong dung nhat hién nay. Anh
duoc biéu dién dudi dang ma tran cac diém anh. Tuy theo nhu cau thuc t& ma
mdi diém anh c6 thé duoc biéu dién béi mét hay nhiéu bit. M6 hinh Raster thuén
loi cho viéc thu nhan, hién thi va in 4n. Cac anh dugc sir dung trong pham vi ctia
dé tai nay ciing 1a cac anh duoc biéu dién theo mé hinh Raster.

Khi xtr Iy cac anh Raster chung ta c6 thé quan tdm dén mdi quan hé trong
viing 1an cén cua cac diém anh. Cac diém anh co6 thé xép hang trén mot ludi

(raster) hinh vudng, luéi hinh luc giac hodc theo mot cach hoan toan ngau nhién

v6i nhau.
[ JNON ] [ JNON ]
o000 [ ]
8 lang giéng 4 lang giéng

Hinh 1.3 Quan hé trong ving lan cdn giia cdc diém danh.
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Céch sip xép theo hinh vudng 1a duoc quan tim dén nhiéu nhét va c6 hai
loai: diém 4 lang giéng (4 lién k&) hodc 8 lang giéng (8 lién ké). Voi diém 4 lang
giéng, mot diém anh I(i, j) s& c6 diém ké can theo 2 hudng i va j; trong khi d6
v6i diém 8 lang giéng, diém anh I(i, j) s& c6 4 diém ké can theo 2 hudng i, j va 4

diém ké can theo hudng chéo 45° (Hinh 1.3).

1.1.3 Anh xam

Anh xdm 13 anh chi c6 cac mau sic d6 xam. Thuc chat mau xam 1a mau co
cac thanh phan R,G,B trong hé théng mau RGB c6 cung cudng do. Tuong Ung
voi mdi diém anh s& c6 mot mic xdm xac dinh. Anh ¢6 nhiéu mic xam duoc
goi 1a anh da cép xam, anh chi c6 hai mirc xam 0 va 1 dugce goi 1a anh nhi phan.

Mike xam 13 két qua sy mi hoa twong tng mot cuong do sang cua mdi
diém anh v6i mot gid tri s6 - két qua ciia qua trinh luong tir hda. Cach ma hoa
kinh dién thuong dung 16, 32 hay 64 mtrc. M hoa 256 murc 1a phd dung nhit vi
Iy do k¥ thuat. Vi 2°=256 (0..255) nén véi 256 mirc mdi pixel s& dugc md hoa
boi 8 bit.

Lo d6 mire xam (Histogram) hay con goi 1a luge d6 xam ctia mot anh 1a

mot ham cung cap tan suat xuat hién cia moi murc xam (Grey level ).

Lugc d6 xam cua mot anh s6 c¢6 cic mirc xam trong khoang [0, L-1] 14
mot ham rdi rac p(r)=ny/n. Trong d6 ny 12 s6 pixel ¢ mic xam thir r, n 1 tong
s6 pixel ctia anh va k =1,2,3.....,L-1. Do d6 p(r) cho modt x4p xi xac suat xay ra
mirc xam ry . V& ham nay véi tat ca cac gia tri cua K s& biéu dién khai quat su
xuat hién cac mirc xam ciia mot anh. Chiing ta ciing c¢6 thé thé hién lugce d6 murc
xam cua anh thong qua tan suét xuat hién moi mirc xam qua hé toa do vuong gbc
Oxy. Trong d6, truc hoanh biéu dién sé muc xam tir 0 dén N (s bit cua anh

xam). Truc tung bi€u dién so pixel cia moé1 mirc xam.

Theo dinh nghia cua lugc dd xam, viéc xdy dung no la kha don gian.

Thuat toan xay dung luoc d6 xam co thé dugc mé ta nhu sau:

10
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Bit dau

H la bang chira lwoc d6 xdm ( la véc to c¢é N phan tir)
Khéi tao bang: Dit tit ca cac phan tir ctia bang bang 0
Tao bang: Véi mdi diém anh I(x,y) tinh H[I(x,y)]= H[I(x,y)]+1

Tinh gia tri max cta bang H. Sau d6 hién bang trong khoang tir 0 dén

Max.

Két thic

Hinh 1.4 Vi du vé lwgc do xdm

Lugc do xam cung cép rat nhiéu thong tin vé phan bé mirc xam ctia anh.
Theo thudt ngir cua xtr Iy anh goi 1a tinh dong cta anh. Tinh dong cho phép phan
tich trong khoang nao d6 phan bb phan 16n cac mirc xAm ctia anh: anh rat xam
hay rat ¢dm. Néu anh sang, luoc do xam nam bén phai (mtc xam cao), con anh
dam thi luoc d6 xam nam bén trai (muc xam thap).

Tir luoc d6 xam ta co thé suy dién ra cac tinh chat quan trong cta anh
nhu gia tr1 xam trung binh hodc d0 tdn man. Qua cach tdc dong Ién diém anh, su
phan bd cua biéu d6 cot duge thay ddi theo muc dich. Dyva véo luge dd xam
chung ta c6 thé xac dinh dugc ngudng thich hop cho qua trinh phan doan hozc

tinh dugc cac dai luong dac trung ciia mdt anh.

11
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Trong hau hét qua trinh xtr Iy anh, chiing ta cha yéu chi quan tam dén cau
tric ctia anh va bé qua anh hudng ciia yéu té mau sic. Do d6 budc chuyén tir
anh mau thanh anh x4m 12 mot cong doan phd bién trong cac qua trinh xtr Iy anh
vi n6 1am tang toc d6 xir 1y 1a giam murc d6 phire tap cua cac thudt toan trén anh.

Chung ta c6 cong thic chuyén cac thong sb gia tri mau cta mot pixel
thanh murc xam tuong img nhu sau:

G=0a.Cr+B.Cs+0.Cp

Trong d6 cac gia tri Cg,Cgva Cg lan luot 1a cac mirc d0 mau do, xanh 1a
va xanh bién cta pixel mau. Cac hé s6 o, B, va & 1a cac gia tri thay doi tuy thudc
h¢é mau.

1.1.4 Bién doi 4nh

Thuat ngit bién d6i anh thuong duoc dung dé noi téi mot 16p cac ma tran
don vi va cac k¥ thuat dung dé bién d6i anh. Ciing nhu céc tin hi¢u mot chiéu
duoc biéu dién béi moc chudi cac ham co sd, anh cling co thé duoc biéu dién
dudi mot chudi roi ric cac ma tran co so goi la anh co sé. Phuong trinh anh co
s& ¢o dang:

A% =aa

Vi g, 1a cot thur k cua ma tran A. A 1a ma tran don vi. C6 nghia la
AA*T=1. C4c A*, duoc dinh nghia & trén véi k, 1=0, 1, 2..., N-1 14 anh co sé. C6
nhiéu loai bién doi duoc dung nhu :

- Bién ddi Fourier, Sin, Cosin, Hadamard....
- Tich Kronecker.
- Bién d6i KL(Krhumen loeve).

Do phai xr Iy nhiéu thong tin, cac phép toan nhan va cong trong khai trién

1a qua 16n. Do vay cac phép bién ddi trén nhim 1am giam tht nguyén cta anh dé

viéc xu ly & nh dugc hi€u qua hon.

12
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1.2 Ghép anh va anh Panorama
1.2.1. Ky thuat ghép anh
Thudt toan ghép dnh dwa trén ky thudt morphing

Morphing 1a mot k¥ thuét xir Iy anh duoc st dung dé thay d6i tir mot anh
nay sang anh khac. Y tuéng d6 1a dua ra mot chudi nhiing anh trung gian, nhiing
anh trung gian ndy lan luot theo thtr ty déu co nhitng thay ddi nhé so voi anh
trude nd. Phuong phap don gian nhét cta viéc chuyén mot anh nay sang mot anh
khac 14 tron hinh anh chéo nhau gitta chung. Piéu nay khong 1am anh hudng
nhiéu dén viéc dua ra sy thay doi thuc té. Voi phuong phap nay, su chuyén doi
s& khong cho két qua t6t néu giira 2 anh khong c6 cung hinh dang xép xi.

Vi du:

Hinh 1.5 Vi du vé sit dung ky thudt morphing trong ghép dnh

13
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Sau day la mot thuat toan don gian dé thyuc hién viéc tron 2 anh véi nhau:
Gia sur ta s& thyc hién viéc bién doi anh tir mot hinh duge biéu dién bai tap diém
{Ai}. Hinh dugc chuyén t6i (hinh dich) dwgc thé hién boi tap diém {Bi}.
Trong qua trinh bién d6i tir A->B s& di qua hinh trung gian dugc thé hién bai tap
diém {Pi}. Céch tinh Pi:

P[i]x=(1-t) * A[i].x + t * B[i].X;

Plily=(1-t)*A[i].y + t * B[i].y;

Trong d6, t 1a 6 bién doi giita cac hinh (0 < t< 1); Dé thyc hién viéc bién
d6i hinh, ta chi viéc thuc hién cac phép tinh toa do trén dé tinh r cac hinh trung
gian Pi. Cht y rang {Ai} va {Bi} phai c6 cling s6 diém.

Nhu vay dé ghép 2 anh voi nhau, trude hét ta chon ving can ghép. Tiép
dén ta thuc hién tron 2 ving anh twong ddng voi nhau theo ki thuat morphing.
Thudt todn ghép dnh dwa trén ky thudt nin chinh hoc

Trong thuc té khi thu nhan anh ddi voi cac dbi twong co kich thude 16n,
nguoi ta thuong phai tién hanh thu nhan tirng phan. Viéc thu nhan ting phan sé
gay ra sy bién dang hinh hoc ciia di d6i tugng. Hon nira, goc do anh sang khi
nhan anh & céc vi tri khac nhau sé€ cho ta hiéu tng anh sang thu nhan trén anh la
khac nhau. Thyc té ta van thay bia cac quyén sach cd thé hién 2 hinh anh ghép
chup & cac lan 1an khac nhau sé& ¢ sic mau khac nhau. Trong hinh 1.6 1a minh
hoa vé sy bién dang hinh cua cac anh caa cung mot ddi twong véi goc do chup

khac nhau.
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Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

Hinh 1.6 Sw bién dang hinh hec giia 2 danh

Viéc khic phuc sai léch vé hinh dang, thuong do nguyén nhan béi céc
thiét bi dién ta va quang hoc. Bé khic phuc ngudi ta thuong sir dung cac ky

thuat nin chinh, thong qua cac phép chiéu boi cac diém diéu khién.

Dé giai quyét van dé nay ta dua trén 2 tap diém diéu khién P(P;) va
P’(P%). Tur 2 tap diém diéu khién nay xay dung mot ham anh xa tir tap P sang
tap P’

f:€ 3> f(R)

P, e v T(P) o
Vi dieu kién khoang cach tir diém P; toi diem 7 dat den min. Tuc la:
L 2 .

Y [P=f(P)|" — min

i=1

Véi didu kién nay ta xay dung duoc ham f. Dwa vao ham T ta tién hanh
nan chinh mot trong 2 btc anh sao cho phd hop véi anh con lai. Sau d6 tién
hanh ghép 2 anh sau khi duoc nan chinh.

Thudt toan ghép dnh dera vao kyj thudt nidn chinh hinh hoc buéc co ban

Sau:

Buéc 1: Xay dung céc cap diém dic trung.
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Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

Gieo n diém dic trung P 1én anh Second dé xac dinh ving anh
ghép,sau d6 gieo n diém dic trung P’ 1én anh Primary.Cac diém dic trung nam
trén cac vi tri can ghép cua 2 d6i twong anh. Mdi diém dic trung Pi trong anh
Primary image tuong Gng véi diém dic trung p’;

P= {p1,p2,,--,pn}
P’={p’Lp2..p "}

Budc 2: Xay dung thuat toan nan chinh dua vao cac cap diém dic trung

Nan chinh anh second Image dua trén cac cap diém dic trung, moi
cip diém dic trung gom cd: mot diém thudc anh Primary image va mot diém
thudc anh Second image. Cac diém khong phai diém dic trung s& duoc anh xa
dira vao cac diém dic trung.

Tir cac cap diém dic trung (pip ) v6i 0<i<n, xay dyng duoc ham anh
Xa f thda man:
SR =1 (R ->min
i=1 <i>

Gia sir f c¢6 bién doi tuyén tinh f(X,y)=(a:x+by+cy,ax+hy+c,), tir biéu
thirc <i> ta c6 thé tinh duoc cac hé sé ay, by .1, @y, by, Co.

Sau d6 1an luot thuc hién &nh xa mot diém anh M(x,y) thudc anh Primary
thanh diém f(M) bang cach gan gia tri mau caa M cho f(M). Nhu vay tir mot
anh second qua phép anh xa ham f s€ thu dugc anh méi tuwong thich véi anh
second.

Buac 3: Thuat toan ghép anh

Thuat todn ghép dwa vao cac diém dic trung
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Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

1 (Top

[Bottom)

Hinh 1.7 Cdc diém diéu khién

Ban dau chia tap cac diém dic trung ra thanh hai ving, phan cach nhau

boi hai diém Top va Bottom.

Véi mot diém M(x,y) thuoc ving anh <I> xac dinh dugc 2 diém dic
trung (i ,Pi+1) 530 €hO Yi<y<yis;, xac dinh diém duoc mot diém I(x; , y;) 1a giao

diém caa doan thang di qua M va song song véi truc OX véi doan thang pipi.1.

Fi

Fi+1

Hinh 1.8Xdc dinh 2 diém dic trung
Khi d6 so sach gia tri hoanh do caa M va I, néu x<x; thi M thugc ving anh
1, nguoc lai M thudc vung anh 2.
Truong hop ¢6 cip diém dic trung thudc ving anh 2 thi duyét nguoc lai.
Quét cac diém M thudc anh dich, néu M thudc anh 1 thi gan gia tri mau
cua anh 1 cho M, nguoc lai gan gia tri mau cua anh 2 cho M. Qua trinh lap lai

khi duyét hét cac diém anh thudc anh dich ta s& thu duoc anh dich.
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Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

K§ thuat nay sé€ dugc phan tich rd hon trong chuong sau.

Mgt ky thudt ndn chinh hinh hoc don gidn cho 2 dnh bj xoay tinh tién
va kich thwet anh bi co hay no'ra:

Trich chon 2 tap diém dic trung, mdi tap diém dic trung chi gom 2 diém.

2 diém trén mdi anh s& tao thanh 1 vecto trong khong gian 2 chiéu. Tur d6 ta s&

xac dinh dugc goc quay cua vecto(ﬁl) S0 Vi vecto(ﬁz ), cling nhu la xac dinh
dugc goc xoay cua anh (o). Tir d6 ta tién hanh xoay anh theo goc a. Nhu vay ta
da giai quyét dugc truong hop anh bi xoay tinh tién:

Ta c6 cach tinh diém anh I’(x’, y’) méi cua diém anh 1(x, y) qua phép

quay goc o
X' = x% cos(a) - y xsin(a)
y' = yxcos(a) + xx sin(o)

Pé xoay mot bic anh ta lan luot xoay timg diém anh, sau d6 gan gia tri

mau theo timg diém anh twong ung.

Tuy nhién trong qué trinh quay anh, toa d6 ching ta lay c6 gié tri nguyén
vi vay khong tranh khoi viéc anh bi mat théng tin, tac 12 c6 mot sé diém anh bi
mat di tr& thanh nhitng diém trang (hién tuong 15). Dé giai quyét van dé nay
ching ta sir dung mot phwong phap nhu sau : Tir mot diém cua anh két qua, suy
nguoc lai tir anh goc dé lay gia tri mau can thiét. Vi phuong phap nay tat ca cac
diém trén anh két qua déu duogc gan gia tri mau ciia mot diém tuong ung (hay it
nhét ciing 1a diém 1an can cta diém d6) & anh gdc vi vy s& khong c6 hién tuong
‘16’ nhu trén.

X = x'%Xcos(a) + y’ X sin(a)

y = y’'Xcos(a) - x'% sin(a)

Sau khi xoay anh, dua vao 2 vecto ching ta tinh dugc do co gian ctia anh

nay so voi anh khac: d:‘ﬁl‘ I :
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Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

Néu d<0 : tién hanh gidn anh.

Néu d>0: tién hanh co anh.

Ta c6 cong thirc don gian cho viéc co (gidn ) anh nhu sau:

Goi wla ty 18 co (gian) theo chiéu rong ctia anh 2 so voi anh 1.

hlaty1é co (gian) theo chiéu cao ctia anh 2 so véi anh 1.

Toa d6 méi cua diém I(i,j) ctia anh 1 duge tinh theo cong thirc sau:

17 =(int)(i +w);

i’ = (it + h);
1.2.2 Anh panorama
Khdai niém

Thuat ngit panorama xuat hién trudc khi co6 ching ta c6 may anh
panorama. Nguyén gbc cua tir panorama dugc xac dinh 13 do hoa si ngudi
Ireland - Robert Baker dung dé mé ta nhiing buic tranh dién rong ¢ Edinburgh
(Ptc). Nhiing birc tranh panorama ndy timg duoc trién 1dm tai London vao nim

1792. Bé mit cta nhitng burc tranh dang panorama dugc cudn trong mot dng

hinh tru va ngudi ta kéo ra tur tir dé burc tranh duge dan hién thi.

Nam 1881, hoa si ngudi Ha Lan Hendrik Willem Mesdag da tao nén
truong phai Panorama Mesdag v6i nhitng éng hinh tru cudn cac b tranh toan
canh véi kich ¢& khong 16, cao 14m va dai co thé tir 40 -120 m. Thé ky XIX, co
hai buc tranh panorama dugc coi 1a 10n nhat nhi thoi ky nay, d6 1 tranh mé ta
tran chién tai Atlanta véi chiéu cao gr:fm 13m, dai 110m. Birc tranh duoc xac dinh

16n nhat 1a & Wroclaw (Ba Lan) voi kich ¢& 15m x 120m.

Thé r6i, v6i su phat trién ctia khoa hoc cong nghé, ngudi ta dd sang tao ra
may anh panorama.

Néu may anh thudng chi c¢6 thé chup anh v6i mot goc 90 d6 thi may

panorama co thé chup véi mot goec 175 do, 180 dd hoac 360 do. Trudc mot
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Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

khéng gian rong 16n, may anh thudng bat luc trong viéc ghi lai hinh anh ¢ 1 goc

rong, nhung may panorama lai phat huy dugc tac dung cua no.

May panorama thirong duoc chup bang film phim dwong ban( con goi 1a
film Slide). Chup xong ban c6 thé xem phim 13 biét duoc anh s& duoc in ra nhu
thé nao.

Chinh vi gbc anh ciia panorama rong nén may khong cé 6ng kinh dai nhu
may thuong. Ong kinh cia may panorama hinh vong cung. Khi chup 6ng kinh s&
quét tur trdi sang phdi , nén chiing ta phai st dung chan may khi str dung.

Anh chyp panorama s& cho chung ta nhiig tim anh véi goc rong ly
tuéng. Hiéu quéa nhat 1a ¢ thé loai anh Phong canh va Kién tric.

Anh panorama la anh dwoc ghép tir nhitng dnh sé chup timg phan cia
mét phong canh (nhitng anh ndy c¢é phan géi nhaw)lai thanh mét dnh toan canh

hoan chinh.

Ta c6 thé hiéu mét cach don gian Panorama 13 ché do chup anh kho rong
bang cach chup nhiéu tdm anh 4:3 lién tiép, voi thong tin cua tAm anh trudc
duoc thé hién mot phﬁn trong tdm anh sau, nham hd trg nguoi dung. Sau do6 véi
su tro gitip ctia phan mém xir 1y anh thi ta s& c6 duoc 1 tim anh kho rong.

Hay n61 mgt cach téng quat panorama la mot cach nhin rdng cua mot vat
chat trong khong gian. N6 cho phép biéu thi mot gdc nhin rong cua cac bic
tranh, ban v& do hoa, ngh¢ thuat nhiép anh, phim hodc video, hay mo6 hinh 3
chiéu.

Ta hay xem vi duy sau:
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Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

Hinh1.9 Panorama

Pay 1a mot buc anh duoc ghép tir 14 buc anh khac nhau. Mdi birc anh
duoc chup & mdi goc do khac nhau.

C6 4 kiéu anh panorama

1 - anh phang flat).

Nhuoc diém 1a khong giéng that néu 1am anh goc rong. Cai anh chup 360
d6 ma trai thang ra thi khéng tudng tuong ra chup & vi tri ndo, canh ra sao. Vi
du: con dudng thang tip, nhin vao nhu dudng conic

2- anh tru (cylinder):

Chup mdt vong 360 do dé tao ra panorama (tam goi 1a pano360), dan no
vao mat hinh try. Gia st con mét & truc hinh tru, nhin vao anh dan 1én mat hinh

try giéng ta dimg va xoay mot vong ngam canh.
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3- anh cau (sphere):

Anh dugc phu 1én khap qua cau tron, tuyét voi ludn, khi xem gidng ban
dung ¢ tdm diém nhin khip xung quanh, 18n troi, va ca xudng chan nita chi.
Anh cau co thé khong phu kin mat cAu. Ban tao mot pano360, sau déy dan theo
giao ctia hinh ciu va mit cat qua tdm (nhu dan 1én dudng xich dao ¥). Nhin qua
tudng giéng kiéu 2, nhung thuc ra khac, vi duong sinh mat tru théng, con mat
cau cong. Dac biét néu anh cao, hay chup multi-row, sphere xem s€ that hon

cylinder.
4- anh hop (cube):

Anh dugc trai 1én mot hinh hop. Nhin c6 vé méo md so vdi anh cau.
Nhung thich hop vi du cho: dién ta lai ding giita phong, ngam mot cin phong
hinh hop.

Mit phang chiéu khi ghép anh: Hoi xua ta ndi cac anh bién thanh cac
manh 6p 1én mit cau cho d& hinh dung. Thyc té thi cac anh bién thanh cac manh
6p 1én mit phing chiéu. Anh nay bién 1én mit phang chiéu s& nam d6i xung
quanh gbc O. Vi cac anh chong 1én nhau nhu mot mang ludi nén Yaw/Pitch/Roll

cua cac anh khac duoc xac dinh.
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T ———

Hinh 1.10 Miit phang chiéu khi ghép anh (minh hoa) va Miit phang
chiéu khi thé hién anh.

Mit phang chiéu khi thé hién anh: Xac dinh vi tri xong rdi, ghép cac anh lai
c6 anh panorama. Tom lai, tiy phép chiéu va kich thuéc anh panorama, phan
mém khon khéo chon mot mat phéng chiéu nao d6 dé thé hién anh.Mat phéng
chiéu khi chiéu anh: La mat phang chiéu cho ra san pham cudi cung. C6 anh trén
mat phéng chiéu khi thé hién anh roi, ban chon phép chiéu tuy thich, chon mat
phang chiéu tuy thich dé ra san phdm. Cho ngan gon, goi mit phang chiéu khi
chiéu anh (thé hién anh) 1a MAT PHANG 2 (MAT PHANG 1) va hé lat/lon tng
voiné 1a HE 2 (HE 1).

Céc budc trong ghép anh panorama

Co s ly thuyét

Nhu chung ta di biét hinh anh ma chiing ta nhin thay trong thé gi6i thuc
13 hinh anh 3 chiéu. Hién nay cac thiét bi thu nhan anh tir thé gi6i thuc déu cho

hinh anh duéi dang 2 chiéu.
Mot s6 khai niém:
Nodal point: Mdi btrc anh twong tmg véi mot phan cua mit cau cd tim tai

nodal point. Xét hai birc anh ¢ cing nodal point. Hai birc anh tng véi hai phan
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khac nhau cua cung mdt mat cau. Néu mot diém xuat hién trong ca hai buc anh
thi né tuong tng véi cung mot diém trén mat cau. Khi dé néu bién 2 bic anh
thanh 2 miéng 6p 1én mat cau thi n6 s€ chong 1€n nhau tai nhitng di€ém xuat hién

trén ca 2 anh, vay la vura khit.

Hinh 1.11 Vi du vé nodal point

VD: may anh véi nodal point ¢d dinh tai O. Anh 1 chup AB, anh 2 chup
CD. AB ting 4°’B’va CD ung C’D’. CB la doan chung ctia 2 vat thi C’D’ ciing la
doan chung cua 4’B’va C’D’.(hinh 1.11)

Parallax: Nodal point nam ¢ 2 vi tri khac nhau thi c6 hai hinh cau khac
nhau. S& c6 nhimng diém cia thé giéi 3D nam trén mit cau nay ma khong nam
trén mat cau kia va nguoc lai. Co nhitng dbi tuong nam trén ca 2 mit cau nhung
dang hinh hoc cta ching trén 2 mat cau lai khac nhau. bay 1a hién tuong

parallax.
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A D

Hinh 1.12 Mo ta hién twong parallax

VD: AB khéng xuat hién trén mit cau tdm O, CD khong xuét hién trén
mat cau tim O;. BC cung xuét hién trén 2 mit cau nhung dang hinh hoc cta
B1C1 va B2C2 khac nhau.(hinh 1.12)

Tir ddy ta théy viéc tao anh panorama chung quy c6 bén buéc:

- Bién ddi hinh hoc: Bién cac birc anh thanh cac miéng twong tng trén
mit cau dé ta c6 thé chong khit chiing 1én nhau.(Str dung cac phép bién d6i khac
nhau dé bién doi hinh dang cac birc anh sao cho co thé chong khit ching 1én
nhau).

- Cac thuit toan so mau tim cic diém gidng nhau dé chong khit cac buc
anh (tim control point).

- Tron (blending): Dan cac manh lai sao cho su chuyén d6i mau sic va
anh sang & cac mdi ghép phu hop véi nhau (néu mau sic gitta cac anh khong
pht hop thi c¢6 thé sir dung cac phuong phap thay d6i mic xam sao cho phu
hop).

- Pua ra san pham: Chiéu burc anh tir mit cAu sang mat phang theo cac

cach khac nhau (nhu lam ban d0) thi duoc cac btrc anh panorama khac nhau.
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Chwong 2: GHEP ANH DUA TREN KY THUAT NAN CHINH HiNH
HOQC

2.1 Mt s6 van dé ciia bai toan
2.1.1 Xdc dinh cic cip diém diic trung

Tir hai anh dau vao ta xac dinh tap cac diém diéu khién tuong tng trén
mdi vi tri can ghép bang cach danh ddu chung lai.Ta goi cic diém nay 1a cac
diém dic trung , ching chia ra 1am hai tap diém dic trung

P={ P{,P,,...,P,} dugc xac dinh trén anh thu nhat.

P’={P’,P’,,....P’} dugc xac dinh trén anh thir hai.

anh 1 anh 2

Hinh 2.1 Vi du vé hai tgp diém dic trung

2.1.2 X4c dinh anh cin nin chinh

Dua trén cac diém dic trung ta xac dinh dugc do bién dang cua mot trong
hai anh so véi anh con lai, anh nay bi bién dang theo nhiéu chiéu huéng khac
nhau: Co thé bi tinh tién, co, gian, méo mod... theo mot ty 1¢ nao do. Cong viéc
can 1am 14 can bién ddi va hiéu chinh sao cho khic phuc duoc do bién dang nay
dén muc tbi thiéu. Do su bién dang ndy xay ra & mot trong hai anh nén c6 thé

chon anh thr nhat 1am anh bi bién dang va thuc hién nin chinh qua anh nay.

26



Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

2.2 Nin chinh hinh dang btrc anh
Muc dich ctia qua trinh nin chinh 13 chuyén d6i cac anh quét dang & toa
d6 hang cot cua cac pixel vé toa do tric dia (toa do thuc - hé toa do dia 1y hodc

toa d6 phang.

2.2.1 So d0 thuit toan ghép anh dua trén nin chinh hinh hoc

<
)l

Hinh 2.2 So dé thudn todn ghép anh dwa trén nin chinh hinh hoc
Nhuw ta d dé cdp dén ¢ chwong 1, dé nim chinh hinh dang ciia dnh, chiing ta
str dung cdc diém diéu khién dé xay dung ham f.
2.2.2 X4y dung thuit toan nin chinh dwa vao céc cip diém dic trung
Nan chinh anh tha hai dya trén céc cip diém dic trung, mdi cap diém

dic trung gdm c6: mot diém thuoc anh tha nhat va mot diém thudc anh thi hai.
Cac diém khdng phai diém dic trung s& duoc anh xa dua vao cac diém dac
trung.

Tir hai tap diém diéu khién nay xay dung mot ham  anh xa mot diém ™
thanh diém " qua ham f. Ham f c6 dang:

f:€ 3> f(P) (2.1)
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Sao cho thoa méan khoang céach t diém R dén diém (P 1a nho nhé. Hay
2 [P~ ()| — min
i=1 (2.2)

Dé giai quyét bai toan nay gia sir anh thu nhan bi xoay tinh tién ta c6 phép

bién d6i tuyén tinh bac nhat:

f(x,y)=(a,x+by+c,,a,x+b,y+c,) 2.3)

Pt
Z”Pil_ f (P|)||2 = Z klxi +b1Yi +C1 - Xi' E"‘ ﬁzxz +b2y2 +C2 - y| z_
= i=l i=1
pé © — min

9 _, Z(ax +hy, +¢,—Xx)x =0
i=1

oa,
9 _y D (ax +by, +¢, —x)y, =0
abl i=1

o0¢ n
—=0 2 =
o, (ax +by +c,—x)=0

< i=1 - i=1 ! i=1 - (24)

Mz = ng)’iz _(an:yi)2

M, :ni(xli yi)_ix'iiyi
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N1 = n_Zn:Xiz _(Zn:xi)z

N, :nZ;;(Xiyi)_Zn:XiZn:yi

i=1 i=1

N, = n_zn:(xix'i )—Zn:xizn:x'i

i=1 i=1
Giai h¢ phuong trinh (2.4) voi cac bién sb ay, by, ¢, ta duogc :

_ M3N2 _Mst
MlNZ _Mle

1

b = N3M1_N1M3
' MlNZ_MZNl

lei - alzxi - blz Yi
c, = i=1 i=1 i=1
n

Tinh toan twong tu ta tim duoc a, ,b,,c; .
Xéc dinh duoc ham két qua f.
2.2.3. Bién d6i hinh dang birc dnh dya trén ham bién déi f
Sau khi xac dinh dugc ham f ,thuc hién phép anh xa voi mdi diém anh
1(i,j) xac duoc mot diém anh I'(i°,j°) & anh dich qua ham f
{j': jxa +ixb +c,
I'= jxa, +ixb,+c

2 (2.5)

Gan gia tri mau cua diém anh I(i,j) cho I’(i’,j’). Lan luot thuc hién phép
anh xa voi cac diém anh con lai thudc anh thir nhat ta sé thu duoc anh méi tuong
ung .

Vi du:
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Hinh 2.3 Ghép dnh sau khi nin chinh

2.3 .Ghép anh sau khi nén chinh

Phan chung (phﬁn giao nhau) dugc xac dinh dua trén mét hinh chir nhat
bao cac diém dic trung boi cac diém left, top, right va bottom. Chia phan chung

ra 1am 2 phan I va IT dugc xéac dinh boi hai diém top va bottom.

1 CTogl

sCriphty

B ottowen)

Hinh 2.4 Xdc dinh phin chung ciia hai anh
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Véi mot diém M(x,y) thudc vang anh (I) xac dinh dugc 2 diém dic trung
(Pi,Pi+1) Sa0 cho Yi< Y< Vis1 , xac dinh duge mot diém I(x;y;) 1a giao diém cua

doan thing di qua M va song song véi truc OX v&i doan thang PiPi.1.

-\
<

Pi+l

Hinh 2.5 Tim diém chung

Khi do6 so sach gia tri hoanh d¢ cia M va I, néu x < x; thi M thudc anh 1,
nguoc lai M thudc anh 2.

Trudng hop c6 cip diém dic trung thude ving anh 2 thi duyét nguoc lai.

Duyét cac diém M thudc anh dich, néu M thudc anh 1 thi gan gia tri mau
cua anh 1 cho M, nguoc lai gan gia tri mau cua anh 2 cho M. Qua trinh Iap lai
khi duyét hét cac diém anh thudc phan chung nhau ctia 2 anh.Ta s& thu dugc anh

ghép nhu mong mudn.
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3.1. Gi6i thiéu chwong trinh

Chwong 3: CHUONG TRINH THU NGHIEM

Chuong trinh ung dung k¥ thudt ghép anh minh hoa cho cac két qua

nghién ctru ctia dé tai, n6 dugc cai dit bang ngdn ngit Visual C++ 6.0 va chay

trén moi trudng Window. Pau vao cua chuong trinh 13 céc file anh pex dinh

dang 256 mau.

Bl SMimage - [anh1.1]
View Window Help Ghepanh Nan Chinh

SPI File Edit

The firstimage

The second image

JReady

NUM

thtr nhét va anh thir 2 dé lam viéc.

3.2. Cac chirc nang cua chuwong trinh

Cac nhom chirec nang chinh:

Hinh 3.1 Giao dién chwong trinh chinh

-Nhom chirc niang File gom cac chirc ning :

a.M¢ file (Open ...):Nhom chiic niang nay gém hai chirc ning :mo& anh

b.Dong file :Pong céc file anh dang lam viéc .




Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

c.Luu file : Luu file anh két qua sau khi xur 1y.
-Nhém chirc ghép danh gdm cac chirc ning :
a.Kich hoat diém diéu khién :tao cac diém diéu khién trén cac vi tri can

ghép trén 2 anh
b. Ghép anh theo phuong phap don gian
. Ghép anh theo phuong phap theo ngudng
e.Chong anh.

-Nhom chirec nang nan chinh ¢6 : Nan chinh hinh hoc

MOT SO KET QUA MINH HOA TRONG PHAN MEM SMImage

33



1

Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

B8 sMimage - [3.1]

I S ¢
2| § . a

SMI File  Frlit Wiew  Windnw  Help Ghepanh  MNan Chinh

bl L5
AR A by

NIEFE VS A_J“,i

______

S5

Ready

e

MNUM
Hinh 3.2 Chéng dnh
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SMimage - [3.1]
SMI File  Edib View  Widuw  Help  Gliep anli Nan Chinh =

......

The second image

e o
y T g,
(FRS S =NE T
TR

s 7T

I LIAAAALLG

R i e~

i iAkhdddE
L bk

The result image

| £

Ready UM

Hinh 3.3 Ndn chinh hinh hoc
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SMimage - [4.1]

Hinh3.4 Ghép danh don giin
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SMImage -[1.1] [:]
- 08 X

S File Edit View Window Help Ghepanh Man Chinh

The first image

(<€

The result imaae

[+

MNUM

Hinh 3.5 Ghép theo nguing
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KET LUAN

Ngay nay voi téc do phat trién ctia nganh coéng nghiép giai tri, dic biét 1a
su phat trién manh mé& ciia nghé nhiép anh, cac nhiép anh gia luén mong mudn
qua tdm anh cta minh dé quang ba vé dat nudc hay phong canh cua mot dia
diém dep nao ddy. Véi cong nghé ngdy nay, dd co rat nhiéu loai may anh cho

phép chup anh toan canh ra doi va ciing c6 rat nhiéu phan mém ghép anh chuyén

1
A0

nghiép. Song n6 doi hoi nhiép anh gia phai c6 “tay nghé” tot: Khi chup anh truc
cia may anh trén than may phai ¢6 dinh, c6 nghia 1a nguoi chup s& phai tu xoay
xung quanh may anh dé chup cac goc khac nhau; Cac thong sé ki thuat tir tiéu
cu F, téc d6 chup...phai gidng nhau trong tit ca cac kiéu anh chup; Néu dung
6ng kinh géc qua rong sé gay ra 16i méo mo hinh anh; Anh chyp thuong 1 trong
cung mot thoi gian dé khong bi sai 1éch 16n vé do sang cuia anh thi méi tao ra
dugc nhitng birc anh ung y.

Nghién ciru k¥ thuat ghép anh mé ra hudng phat trién mdi trong cong
ngh¢ thu nhan anh, viéc thu nhan anh cua cac ddi tuong co kich thudc 16n
thuong dugce thuc hién boi nhiéu phﬁn, cong vige tiép theo sau khi thu nhan anh
1a can ghép cac phan anh nay lai voi nhau dé thu dugc anh két qua. Mat khac cac
anh khi thu nhan thudng bi bién dang khong giéng nhau do rat nhiéu nguyén
nhan: Do goc d6 thu nhan khéac nhau, thoi gian thu nhan khac nhau, thiét bi thu
nhan khong tot. Bdo cédo nghién ciru mot sd ky thuat ghép anh: Ky thuat
morphing, k¥ thuat nan chinh hinh hoc va bién d6i mirc xam s& giai quyét duoc
nhing sai léch nhiing thong tin bién dang cua anh. Pac biét bao céo tap trung

nghién ctru siu vao phuong phap ghép anh dya trén k¥ thuat nan chinh hinh hoc.
K¥ thuat nan chinh hinh bao gdm céc phan chinh sau:

- Nin chinh hinh hoc.
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- Chong anh.
- Ghép anh.

Hai k¥ thuat déu dugc cai dat trong phan mém merIMAGE.

Mic du d4 c6 nhitng két quachua t6t ddi véi muc tiéu dé tai dit ra. Nhung
do han ché vé mat thoi gian thyc hién dé tai va dé tai tuong dbi rong nén con
nhiéu khia canh ma dé tai chua thuc hién duge. Vi thé huong phat trién tiép theo
ctia dé tai con rat ma, ¢ thé néu ra mot s6 van dé 16n nhu sau:

Tim hiéu mot s6 phuong phap ghép anh trén nhiing phan tuong ng cia
cac ddi tuong khac nhau dua trén k¥ thuat nan chinh hinh hoc va bién d6i muc
Xam.

Tim hiéu phuong phap ghép anh ty dong dua trén phuong phap morphing
va phuong phép nén chinh hinh hoc.
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Tai liéu tham Kkhao
Tiéng viét

[1] Bai gidng Xir Iy danh, DS Ning Toan, Vién cong nghé thong tin Qudc Gia

[2] Nhdp mén Xir Iy anh s6, Lwong Manh B4 - Nguyén Thanh Thuy, 1999

[3] Xiz Iy anh — (Trich dich) Two-dimensional SIGNAL and IMAGE
PROCESSING, jae s.lim , dich gia Nguyén Vin Ngo, hiéu dinh Nguyén Viét Kinh.

Tai li¢u online

[8] http://www.taybacgroup.com.vn/Default.aspx?g=posts&t=165&p=6
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PHU LUC

Phu luc A - PHAN CODE CHIiNH CUA CHUONG TRINH

Ghep anh don gian

fipWinlmage *normalMerge(fipWinlmage *anhl,fipWinlmage *anh2,int scale)
{

int wl=anhl->getWidth();

int h1=anh1->getHeight();

int w2=anh2->getWidth();

int h2=anh2->getHeight();

int w=wl+w2;

int h=(h1>=h2)?h1:h2;

bool c=(h1>=h2)?true:false;

long k;

SCALE *color;
color=Hesomau(anhl,anh2);

SCALE *colorl=new SCALE;

SCALE *color2=new SCALE;
colorl=CalculatePer(scale,color,true);
color2=CalculatePer(scale,color,false);
anhl=HieuChinhMauOp(anhl,color2,true);
anh2=HieuChinhMauOp(anh2,colorl,false);
if(anh1->getBitsPerPixel()!=8&&anh2->getBitsPerPixel()!=8)
{

fipWinlmage *hDIB=new fipWinlmage(FIT_BITMAP,w,h,anh1-
>getBitsPerPixel());

BYTE *pLinel=anhl->accessPixels();
BYTE *pLine2=anh2->accessPixels();
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BYTE *pLine=hDIB->accessPixels();
intij;
if('c)
{
for(i=0;i<wl;i++)
for(j=0;j<hl;j++)

setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl));
for(i=wl;i<w;i++)
for(j=0;j<h2;j++)
{
k=i-w1;

setColor(pLine,i,j,w,h,&getColor(pLine2,k,j,w2,h2));
¥

else

for(i=0;i<w1l;i++)
for(j=0;j<hl;j++)

setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl));
for(i=wl;i<w;i++)
for( j=0;j<h2;j++)
{

k=i-w1l;

setColor(pLine,i,j,w,h,&getColor(pLine2,k,j,w2,h2));
¥
¥
return hDIB;

}
return NULL;
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Ghep anh theo nguwong

fipWinlmage *mergelmg(fipWinlmage *anh1,fipWinlmage
*anh2,std::vector<POINT> p1,std::vector<POINT> p2,int scale)

{
inti,j;
POINT Left, Top,Right,Bottom;
POINT Left2,Top2,Right2,Bottom2;
intt,lrb;
intil;
long L=1000,T=1000,R=0,B=0;
for(11=0;i1<(int)pl.size();il++){

if(pL.at(i1).x<L){ L=p1.at(i1).x;Left=pL.at(i1);I=i1;
: if(p1.at(il).y<T){ T=pl.at(il).y;Top=pl.at(i1);t=il;

: if(p1.at(il).x>R){ R=pl.at(il).x;Right=pl.at(il); r=il;
: if(pL.at(il).y>B)}{
B=pl.at(il).y;Bottom=plat(il); b=il; }
}

L=10000;T=10000;R=0;B=0;
for(11=0;i1<(int)p2.size();il++){
if(p2.at(il).x<L){L=p2.at(il).x;Left2=p2.at(il1);}
if(p2.at(il).y<T){T=p2.at(il).y;Top2=p2.at(il); }
if(p2.at(il).x>R){
R=p2.at(i1).x;Right2=p2.at(il); }

if(p2.at(il).y>B){
B=p2.at(i1).y;Bottom2=p2.at(i1); }
}
long dl=pl.at(0).y-p2.at(0).y;
int wl=anh1->getWidth();
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int h1=anhl->getHeight();
int w2=anh2->getWidth();
int h2=anh2->getHeight();
int maxh=Max(h1,h2);

int w=w1l+w2+10-Right2.x+Right.x;

int h=maxh+abs(dl);

if(anh1->getBitsPerPixel()!=anh2->getBitsPerPixel())
return NULL;

SCALE *color;

color=Hesomau(anhl,anh2);

SCALE *colorl=new SCALE;

SCALE *color2=new SCALE;

colorl=CalculatePer(scale,color,true);

color2=CalculatePer(scale,color,false);

anh1l=HieuChinhMauOp(anhl,color2,true);

anh2=HieuChinhMauOp(anh2,colorl,false);

fipWinlmage *hDIB=new fipWinlmage(FIT_BITMAP,w,h,anh1-
>getBitsPerPixel());

BYTE *pLine=hDIB->accessPixels();
BYTE *pLinel=anhl->accessPixels();
BYTE *pLine2=anh2->accessPixels();
if(dl<0)
{
for(1=0;i<=Left.x;i++)
for(j=0;j<hl;j++)
setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl1));
for(i=Left.x;i<=Right.x;i++)
for(j=h1-Top.y;j<=h1;j++)
setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl1));
for(i=Left.x;i<=Right.x;i++)
for(j=0;j<=h1-Bottom.y;j++)
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setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl));
int dem=t;
while(dem+1<b+1)
{
for(i=Left.x;i<=Right.x;i++)
for(j=hl-pl.at(dem+1).y;j<=h1-pl.at(dem).y;j++)
if(timvung(pl.at(dem),pl.at(dem+1),i,h1-j))

setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl));
dem++;
by
for(i=(Right2.x-w1-10);i<w2;i++)
for(j=0;j<=h2;j++)
setColor(pLine,(i-Right2.x+w1+10+Right.x),(j-
dl),w,h,&getColor(pLine2,i,j,w2,h2));
dem=t;
while(dem<b)
{
for(i=Left.x;i<=Right.x;i++)
for(j=h2-pl.at(dem+1).y;j<=h2-pl.at(dem).y;j++)
iIf('timvung(pl.at(dem),pl.at(dem+1),i,h2-}))

setColor(pLine,i,j,w,h,&getColor(pLine2,(i+Right2.x-w1-10-
Right.x),j+dl,w2,h2));

dem++;

dem=0;
while(dem<=t)
{
for(i=Left.x;i<=Right.x;i++)
for(j=h1-pl.at(dem).y;j<=h1l-pl.at(dem+1).y;j++)
If('timvung(pl.at(dem),pl.at(dem+1),i,h1-}))
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setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl));
dem++;
by
dem=b;
while(dem<(int)pl.size()-1)
{
for(i=Left.x;i<=Right.x;i++)
for(j=h1l-pl.at(dem).y;j<=hl-pl.at(dem+1).y;j++)
iIf('timvung(pl.at(dem),pl.at(dem+1),i,h1-}))

setColor(pLine,i,j,w,h,&getColor(pLinel,i,j,wl,hl));
dem++;

else

for( i=0;i<=Left.x;i++)
for(j=0;j<hl;j++)

setColor(pLine,i,j+dl,w,h,&getColor(pLinel,i,j,wl,hl));
for(i=Left.x;i<=Right.x;i++)
for(j=h1-Top.y;j<=h1;j++)

setColor(pLine,i,j+dl,w,h,&getColor(pLinel,i,j,wl,hl));
for(i=Left.x;i<=Right.x;i++)
for(j=0;j<=h1-Bottom.y;j++)

setColor(pLine,i,j+dl,w,h,&getColor(pLinel,i,j,wl,hl));
int dem=t;
while(dem+1<b+1)
{
for(i=Left.x;i<=Right.x;i++)
for(j=(h1-pl.at(dem+1).y);j<=(h1l-pl.at(dem).y);j++)

46



Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

if(timvung(pl.at(dem),pl.at(dem+1),i,h1-)))

setColor(pLine,i,j+dl,w,h,&getColor(pLinel,i,j,wl,hl));
dem++;

for(i=(Right2.x-w1-10);i<=w2;i++)
for(j=0;j<=h2;j++)
setColor(pLine,(i-
Right2.x+w1+10+Right.x),j,w,h,&getColor(pLine2,i,j,w2,h2));
dem=t;
while(dem<b)
{
for(i=Left.x;i<=Right.x;i++)
for(j=h2-pl.at(dem+1).y;j<=h2-pl.at(dem).y;j++)
iIf('timvung(pl.at(dem),pl.at(dem+1),i,h2-}))

setColor(pLine,i,j+h-
h1,w,h,&getColor(pLine2,i+Right2.x-w1-10-Right.x,j+dl,w2,h2));

dem++;
}
dem=0;
while(dem<=t)
{
for(i=Left.x;i<=Right.x;i++)
for(j=h1-pl.at(dem).y;j<=hl-pl.at(dem+1).y;j++)
if('timvung(pl.at(dem),pl.at(dem+1),i,h1-}))

setColor(pLine,i,j+dl,w,h,&getColor(pLinel,i,j,wl,hl));
dem++;
¥
dem=Db;
while(dem<(int)pl.size()-1)
{
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for(i=Left.x;i<=Right.x;i++)
for(j=hl-pl.at(dem).y;j<=h1l-pl.at(dem+1).y;j++)
iIf('timvung(pl.at(dem),pl.at(dem+1),i,h1-}))

setColor(pLine,i,j+dl,w,h,&getColor(pLinel,i,j,wl,hl));
dem++;

}
return hDIB;

Niin chinh hinh hoc

fipWinlmage *SampleResolved(fipWinlmage *anhl,fipWinlmage
*anh2,std::vector<POINT> p1,std::vector<POINT> p2)

{
int wl=anhl->getWidth();
int h1=anhl->getHeight();
int w2=anh2->getWidth();
int h2=anh2->getHeight();

intu,v;

float al,bl,c1,a2,b2,c2;
int1,j,X,y,xy,x1,y1,x2,y2,yyl xx1,xyl,yx1;

long X1,X2,X3,Y1,Y2,Y3,N1,N2,N3,M1,M2,M3;
int count=(int)pl.size();

int left1=10000,top1=10000,right1=0,bottom1=0;
int left2=10000,top2=10000,right2=0,bottom2=0;
std::vector<POINT>::iterator iter;
for(iter=p1.begin();iter!=pl.end();iter++)

{
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if((*iter).x<leftl)leftl=(*iter).x;
if((*iter).y<topl) topl=(*iter).y;
if((*iter).x>rightl)rightl=(*iter).x;
if((*iter).y>bottom1)bottoml=(*iter).y;

by

for(iter=p2.begin();iter!=p2.end();iter++)

{
if((*iter).x<left2)left2=(*iter).x;
if((*iter).y<top2) top2=(*iter).y;
if((*iter).x>right2)right2=(*iter).x;
if((*iter).y>bottom2)bottom2=(*iter).y;

¥

/[chuan hoa khoi diem dieu khien thu 2
std::vector<POINT> np;
std::vector<POINT>::iterator iterl;
for(iterl=p2.begin();iterl!=p2.end();iterl++)

{
POINT pt;
pt.x=(*iterl).x-left2+leftl;
pt.y=(*iterl).y;
np.push_back(pt);

}

i1=0;

IIx=tong (xi)

x=p1[0].x;

while(i<count-1){
i++;
x+=pl.at(i).x;

}

i=0;

IIx2=tong(xi binh phuong)
x2=pow(pl.at(0).x,2);
while(i<count-1){
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I++;
x2+=pow(p1.at(i).x,2);
}
1=0;
lly=tong (yi)
y=pl.at(0).y;
while(i<count-1){
I++;
y+=pl.at(i).y;
}
iI=0;
/ly2=tong (binhphuong(yi))
y2=(long)pow(pl.at(0).y,2);
while(i<count-1){
i++;
y2+=(long)pow(pl.at(i).y,2);
}
i=0;
/Ixy=tong (xi*yi)
xy=p1l.at(0).x*pl.at(0).y;
while(i<count-1){
i++;
xy+=pl.at(i).x*pL.at(i).y;
}
i=0;
IIx1=tong(x'i)
x1=np.at(0).x;
while(i<count-1){
i++;
x1+=np.at(i).x;
}
1=0;
/ly1=tong(y'i)

50



Mot so6 ndi dung vé anh panorama va ky thuat ghép anh

yl=np.at(0).y;
while(i<count-1){
i++;

yl+=np.at(i).y;

1=0;
Ilyy'=tong(y'i*yi)
yyl=np.at(0).y*pl.at(0).y;
while(i<count-1){
++;
yyl+=np.at(i).y*pl.at(i).y;
¥
1=0;
IIxyl=tong (Xi*y'i)
xyl=pl.at(0).x*np.at(0).y;
while(i<count-1){
i++;
xyl+=pl.at(i).x*np.at(i).y;
by
i1=0;
IIxx1=tong (Xi*X'i)
xx1=pl.at(0).x*np.at(0).x;
while(i<count-1){
i++;
xx1+=pl.at(i).x*np.at(i).X;
¥
i=0;
Ilyx1=tong(X'i*yi)
yx1=np.at(0).x*pl.at(0).y;
while(i<count-1){
i++;

yx1+=np.at(i).x*pl.at(i).y;
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}

X1=(count*xy-x*y);

X2=(count*y2-pow(y,2));

X3=count*yyl-y*y1,

Y 1=(count*x2-pow(x,2));

Y 2=(count*xy-x*y);

Y 3=(count*xyl-y1*x);
a2=((float)(X3*Y2-X2*Y3)/(float)(X1*Y2-X2*Y1));
b2=((float)(Y3*X1-Y1*X3)/(float)(X1*Y2-Y1*X2));
c2=((float)(y1l-a2*x-b2*y)/(float)count);

M1=(count*xy-x*y);
M2=(count*y2-pow(y,2));
M3=(count*yx1-y*x1);
N1=(count*x2-pow(Xx,2));
N2=(count*xy-x*y);
N3=(count*xx1-x1*x);
al=((float)(M3*N2-M2*N3)/(float)(M1*N2-M2*N1));
b1=((float)(N3*M1-N1*M3)/(float)(M1*N2-N1*M2));
cl=((float)(x1-al*x-b1*y)/(float)count);
//xay dung cac diem dau mut moi
int left=10000,top=10000,right=-10000,bottom=-10000;
POINT peak[4];
peak[0].x=c1;peak[0].y=c2;
peak[1].x=al*w2+cl;peak[1].y=a2*w2+cC2;
peak[2].x=b1*h2+cl;peak[2].y=b2*h2+cC2;
peak[3].x=al*w2+b1*h2+cl;peak[3].y=a2*w2+b2*h2+c2;
for(i=0;i<4;i++)
{
if(peak[i].x<left)left =peak[i].x;
if(peak]i].y<top) top =peak]i].y;
if(peak]i].x>right)right=peak[i].x;
if(peak]i].y>bottom)bottom=peak[i].y;
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by
int w=right-left;
int h=bottom-top;

fipWinlmage *hDIB=new fipWinlmage(FIT_BITMAP,w,h,anh1-
>getBitsPerPixel());

BYTE *pLine=hDIB->accessPixels();
BYTE *pLinel=anhl->accessPixels();
BYTE *pLine2=anh2->accessPixels();

for(i=0;i<w2;i++)
for(j=0;j<h2;j++)

{
u=i*al+j*bl+cl;
v=i*a2+j*b2+c2;
setColor(pLine,u,v,w,h,&getColor(pLine2,i,j,w2,h2));
¥
return hDIB;
}
Chong dnh

fipWinlmage *ThresMerge(fipWinlmage *anh1,fipWinlmage *anh2,double
thres)

{
int w=anh1->getWidth()>=anh2->getWidth()?anh1->getWidth():anh2-
>getWidth();

int h=anh1->getHeight()>=anh2->getHeight()?anh1->getHeight():anh2-
>getHeight();

fipWinlmage *m_result=new fipWinlmage(FIT_BITMAP,w,h,anh1-
>getBitsPerPixel());

anhl->rescale(w,h,FILTER_BICUBIC);,
anh2->rescale(w,h,FILTER_BICUBIC);
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BYTE *pLine=m_result->accessPixels();
BYTE *pLinel=anhl->accessPixels();
BYTE *pLine2=anh2->accessPixels();
intij;

for(i=0;i<w;i++)
for(j=0;j<h;j++)
{
RGBQUAD rgb;

rgb.rgbRed=(BYTE)(getColor(pLinel,i,j,w,h).rgbRed*thres+(1-
thres)*getColor(pLine2,i,j,w,h).rgbRed);

rgb.rgbGreen=(BYTE)(getColor(pLinel,i,j,w,h).rgbGreen*thres+(1-
thres)*getColor(pLine2,i,j,w,h).rgbGreen);

rgb.rgbBlue=(BYTE)(getColor(pLinel,i,j,w,h).rgbBlue*thres+(1-
thres)*getColor(pLine2,i,j,w,h).rgbBlue);

setColor(pLine,i,j,w,h,&rgb);
}

return m_result;
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Phu luc B: TIM HIEU VE CAC DANG ANH

1. Dinh dang anh IMG

Anh IMG 1a anh den tring, phan dau cua anh IMG c6 16 byte chua céac
thong tin sau:

6 byte dau: dung dé danh ddu dinh dang anh. Gia tri ciia 6 byte nay viét
dudi dang Hexa: 0x0001 0x0008 0x0001

2 byte tiép theo: chita do dai mau tin. D6 1a d dai cua day cac byte ké lién
nhau ma day nay sé duoc 1ap lai mot s6 1an nao do. S6 lan 13p nay s€ duogc luu
trong byte dém. Nhiéu day gidng nhau duoc luu trong mot byte.

4 byte tiép: mb ta kich ¢ pixel.

2 byte tiép: sb pixel trén mot dong anh.

2 byte cudi: sd dong anh trong anh.

Anh IMG duoc nén theo timg dong, mdi dong bao gdm céc goi (pack). Cac
dong giong nhau ciling dugc nén thanh mot géi. Co 4 loai goi sau:

Loai 1: Goi cac dong gidng nhau.

Quy cach géi tin nay nhu sau: 0x00 0x00 0xFF Count. Ba byte dau tién cho
biét sO cac day giong nhau, byte cudi cho biét s6 cac dong giong nhau.

Loai 2: G6i cac ddy giéng nhau.

Quy cach goi tin nay nhu sau: 0x00 Count. Byte thir hai cho biét s6 cac day
giong nhau dugc nén trong goi. Do dai cuia day ghi & dau tép.

Loai 3: Diy cac Pixel khong giéng nhau, khong 13p lai va khong nén dugc.

Quy cach goi tin nay nhu sau: 0x80 Count. Byte thtr hai cho biét d6 dai day
cac pixel khong giong nhau khong nén dugc.

Loai 4: Day cac Pixel giéng nhau.

Tuy theo céc bit cao cia byte dau tién duoc bat hay tit. Néu bit cao
duoc bat
(gia tr1 1) thi day la g6i nén cac byte chi gom bit 0, so cac byte dugc nén dugce
tinh boi 7 bit thap con lai. Néu bit cao tat (gia tri 0) thi day la goi nén cac byte
gom toan bit 1. SO cac byte dugc nén dugc tinh boi 7 bit con lai.
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Céc goi tin cua file IMG phong phi nhu vay la do anh IMG la anh den
tang, do vay chi cdm 1 bit cho 1 pixel thay vi 4 hoidc 8 nhu di néi & trén. Toan
bd anh chi c6 nhitng diém sang va tdi twong tng voi gia tri 1 hodc 0. Ty 1& nén
ctia kiéu dinh dang nay 1a kha cao.

2. Pinh dang anh PCX

Dinh dang anh PCX 1a mot trong nhiing dinh dang anh cd dién. N6 st dung
phuong phap ma hoa loat dai RLE (Run — Length — Encoded) dé nén dit liéu
anh. Qua trinh nén va gidi nén dugc thuc hi¢n trén tung dong anh. Thuc té,
phuong phap giai nén PCX kém hiéu qua hon so véi kiéu IMG. Tép PCX gom 3
phan: dau tép (header), dir liéu anh (Image data) va bang mau mé rong.

Header cta tép PCX c6 kich thuéc ¢6 dinh gom 128 byte va dugc phan bd
nhu sau:

1 byte: chi ra kiéu dinh dang.Néu 1a PCX/PCC thi n6 luén c6 gia tri 1a 0Ah.
1 byte: chi ra version st dung dé nén anh, co thé co cac gia tri sau:

0: version 2.5.

2: version 2.8 v41 bang mau.

3: version 2.8 hay 3.0 khong c6 bang mau.

5: version 3.0 c6 bang mau.

1 byte: chi ra phuong phap ma hoa. Néu 1a 0 thi mi hod theo phuong phap
BYTE PACKED, nguoc lai 1a phuong phéap RLE.

1 byte: S6 bit cho mot diém anh plane.

1 word: toa do goc trai cia anh. Voi kiéu PCX né co gia tri 1a (0,0), con
PCC thi khéac (0,0).

1 word: toa do goc phai dudi.

1 word: kich thudc bé rong va bé cao ctia anh.

1 word: s6 diém anh.

1 word: d§ phan gidi man hinh.

1 word.

48 byte: chia no thanh 16 nhom, mdi nhom 3 byte. Mdi nhém nay chira
thong tin vé mot thanh ghi mau. Nhu vy ta c6 16 thanh ghi mau.

1 byte: khong dung dén va ludn dit 1a 0.
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1 byte: s6 bit plane ma anh st dung. Vi anh 16 mau, gia tri nay 1a 4, voi
anh 256 mau (1pixel/8bits) thi sb bit plane lai 1a 1.

1 byte: s6 bytes cho mot dong quét anh.

1 word: kiéu bang mau.

58 byte: khong dung.

Tom lai, dinh dang anh PCX thuong dugc dung dé Iuu trit 4nh vi thao tac
don gian, cho phép nén va giai nén nhanh. Tuy nhién, vi cau tric ctia nd cb dinh,
nén trong mot sé trudng hop lam tang kich thude luu trir. Va ciing vi nhugc
diém nay ma mot sb ung dung lai st dung mot kiéu dinh dang khac mém déo
hon: dinh dang TIFF (Targed Image File Format) s€ mo ta dudi day.

3. Pinh dang anh TIFF

Kiéu dinh dang TIFF doc thiét ké dé lam nhe bét cac van dé lién quan dén
viéc mé rong tép anh cd dinh. Vé cdu tric, né ciing gdbm 3 phan chinh:

Phan Header(IFH): c6 trong tat ca cac tép TIFF va gom 8 byte:

1 word: chi ra kiéu tao tép trén may tinh PC hay may Macintosh. Hai loai
nay khac nhau réat 16n ¢ tht tu cac byte luu trit trong cac sé dai 2 hay 4 byte.
Néu truong nay c6 gia tri 13 4D4Dh thi d6 14 anh cho may Macintosh, néu 13
4949h 1a cia may PC.

1 word: version. tir ndy ludn co gia tri 13 42. C6 thé coi d6 1a dic trung cua
file TIFF vi n6 khong thay doi.

2 word: gia tri Offset theo byte tinh tir dau t6i cau tric IFD 1a cau tric thu
hai cta file. Thir tw cac byte ¢ ddy phu thudc vao dau hiéu trudng dau tién.

Phan thtr 2(IFD): N6 khong & ngay sau cau tric IFH ma vi tri ciia no dugc
xac dinhbéi truong Offset trong dau tép. co thé c6 mot hay nhiéu IFD cing ton
tai trong file.

Mot IFD bao gom:

2 byte: chtra cac DE ( Directory Entry).

12 byte 1a cac DE xép lién tiép, mdi DE chiém 12 byte.

4 byte: chira Offset tro t6i IFD tiép theo. Néu day la IFD cudi cung thi
trudong nay co gia tri 0.
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Phan thir 3: cac DE: cac DE c6 do dai c¢6 dinh gdm 12 byte va chia lam 4
phan:

2 byte: chira d4u hiéu ma tép anh da duoc xay dung.

2 byte: kiéu dir liéu cta tham sb anh. C6 5 kiéu tham s co ban:
1: BYTE (1 byte)

2: ASCII (1 byte)

3: SHORT (2 byte).

4: LONG (4 byte)

5: RATIONAL (8 byte)

4 byte: truong d6 dai chua s lugng chi muc cua kiéu dir liéu da chi ra. No
khong phai 1a tong s6 byte can thiét dé luu trir. Dé c6 s6 liéu nay ta can nhan sd
chi muc véi ki€u dir liéu da dung.

4 byte: @6 1a Offset ti diém bét dau dir liéu lién quan téi dau hiéu, tic 1a
lién quan véi DE khong phai luu tri vat 1y cing véi ndé nam ¢ mdt vi tri nao do
trong file.

Dit liéu chtra trong tép thuong dugc to chtc thanh cic nhém dong (cot)
quét cua dir ligu anh. Cach td chirc nay lam gidm bd nhd can thiét cho viéc doc
tép. Viéc gidi nén duogc thuc hién theo 4 kiéu khac nhau duoc luu trit trong byte
dau hiéu nén.
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