Bé dn tot nghiép

MUC LUC
IMUGC LUC ..ottt bbbttt b e b e bttt e et e nbeenne e ne e 1
LOT CAM ON ..ottt 3
LOINOI DAU .....ccoovvvrnnrrinns SO OSSOSO OO 4
CHUONG I TONG QUAN VE XU LY ANH......ocoooeviisiiieiisieeeeeses s, 6
1.1 TONG QUAN V& XU 1Y NN ...eocvoceeeeeseeeeeeeeeee ettt se st 6
1.2 Cac qua trinh XU LY nh ...oooiii 6
1.3. Anh va Dieu di€n ANN.......ovoriieciceeee et 8
1.4. Pham vi Gng dung ctia XU I§ nh.......cccoooiiiiiiiiiiiee e 11
1.5. Cac loai tép co ban trong X Iy anh ........ccoviiiiiiiiieccc e, 11
1.5.1. File Anh IMG ...oooiiiiiiiiic e 12
I1.5.2 File Anh PCX ..oiiiiiiiiic it 13
1.5.2.1 Ky thudt nén anh PCX.......cooiiiiiiiiii e 14
1.5.2.2 Gidi nén anh PCX.....ooiiiiiiiiiiiic e 17
1.5.3 Pinh dang anh TIFF ..o 17
1.5.4 Pinh dang 4nh GIF(Graphics Interchanger Format)...........ccccocovevvveniennnn 19
1.5.5 File anh BMP (BITMARP)......cccoiiiiiieiie et 22
1.5.5.1. Khéi niém vé anh den tring, anh mau, anh c4p X4M. ......coccvvvvrrrrrrrnnnn, 22
1.5.5.2. CAU tric 4nh BMP ....ccoooouiioiriiscecese st essssssnees 24
1.6. CAU IC AN PNG ..ottt 26
1.7 Su can thiét phat hién d6 dich chuyén cta phiéu diéu tra so v6i phiéu mau. ........ 27
CHUONG IL.....ooiiiiiic s 29
CAC KY THUAT PHAT HIEN PO DICH CHUYEN PHIEU DPIEU TRA VA BAI
TOAN UNG DUNG .ottt ettt ee ettt ettt s e eseseee e et eeenetes e 29
2.1 Céac dinh nghia co ban v& HiStOZIAM ............cvvveeereieseseeeeeeeeeseeeseees e, 29
2.1.1 Dinh nghia histogram 12 gi? ........cccciiiiiiii e 29
2.2 Cac ky thuat phat hién do dich chuyén VAN DAN ... 33
2.2.1 K¥ thuat so sdnh theo histogram ............cccccevviiiiiiiie i 33
2.2.2 Phuong phap danh gia d6 dich chuyén cau trac van ban theo mau........... 35
2.2.2.1 QUAN NE Qg v.vvverereriieiiieiie it ee e st e st e see et nr et enreenne s 35
2.2.2.2 Panh gia d6 dich chuyén clia VAN DAN..........cccvveeeieeeeeeeeeeeee e 35
2.2.3 Phat hién d6 dich chuyén ctia anh mau so voi anh can nhan dang dua theo
hudng tiép can trir GEM ANN.........co.ovveeeeieeeeeeeee et 38
2.3 Phét biéu va phan tich bai toan tmg dung, lya chon giai phap s 1y .........cc....... 39
2.3.1 Phat biéu bai toan va phan tich ai toan...........cceveveeveveeeiieeeeeeeesseeiens 39
2.3.2 Phuong Phap XU LY ...cooeeiiiiiiiiieeesie s 41
2.3.2.1 Hiéu chinh d¢ dich chuyén cua vin ban so voi van ban gdc theo
HISTOGEAM .ttt 41
2.4 Budc dau cai dat bai toan va nhan dang phiéu dilu tra. .........ccccevevvevevesveisieens 45

Khoa CNTT-Truwong DADL Hai Phong 1



Bé dn tot nghiép

2.4.1 HOC fOrmM ANN MAU.....cvoeieiieeeeeeeeeeeeeee ettt e et et enen e 46

2.4.2 Nhan dang bai tOAN.........eeeiiiiiiiiiiie e 46
CHUONG TIL...cvovaveiareensseessessse sttt 47
KET QUA CHUONG TRINH VA HUONG NANG CAO.........oooooveeeeeroereeecerrne. 47
3.1 CAI DAT CHUONG TRINH ....coovvuriiiiiiirineninsiississsiesssssssesssessesssssees 47
32 KET QUA oottt ettt et e et ee et ee et en et ee et st en s ee e en e 47
3.3 Y NGHIA UNG DUNG: w..oovvvrrrierierineriesiisenens SRRSO 50
3.4 KET LUAN VA HUONG PHAT TRIEN CUA DE TAL ...ocoovvoiieeeeeeeeeeeeenns 50
PHU LUC ..ttt ettt ettt ettt ettt eeaee et e s e s et et et et et et e et ene et enees e, 51
TAL LIEU THAM KHAO . ..ooeeeoeeeeeeeeeeeeeeeeee ettt ettt en s en s eenes e 56

Khoa CNTT-Truwong DADL Hai Phong 2



Bé dn tot nghiép

LOI CAM ON
Trudc tién em xin gdi 101 cam on sdu sic dén Thay Ngé Qudc Tao va cac thiy co
gido bd mon nghanh cong nghé thong tin da tao moi diéu kién vé co s vit chit va
tinh than giup do huéng dan em trong trong thoi gian 1am d6 an tbt nghiép.
Em xin cam on cac thay gido, cd gido Khoa Cong Nghé Thong Tin Trudng Dai hoc
Dan Lap Hai Phong da trang bi kién thirc cho em nhiing kién thirc can thiét va bo ich
dé hoan thanh d 4n nay.

Do thoi gian va kién thirc con han ché nén d6 an khong tranh khéi nhiing sai sot. Em
mong nhan dugc su dong gop bo sung cua thay co gido va céac ban.

Cubi cung xin chan thanh cam on tat ca cac ban da dong gop ¥ kién va ho trg em
trong qua trinh thyc hién thanh d6 an nay.

Hai Phong , Thang 7-2010

Nguyén Tién Manh
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LOI NOI DAU

Ngay nay véi sy phat trién nhu vil bao cta cong nghé thong tin. N6 da dem lai nhiing
tmg dung to 16n trong nhiéu linh vuc khac nhau. Céng nghé thong tin di tro thanh
nganh céng nghiép miii nhon ctia nhiéu nudc trén thé gidi. Sy ton tai va phat trién cia
mot doanh nghiép, co quan, t6 chirc nha nude...Khong thé thiéu sy tro giup cta may
tinh.

Trong viéc quan 1y, thu nhan va xu 1y thong tin v6i khdi luong ngdy cang 16n, nhiéu
lic v6i nhitng phan mém thu cong khong dem lai hiéu qua mong muén, tén nhiéu
cong strc va thot gian.

Nham dem lai sy nhanh chéng va chinh xac, do tén cong stc cua con ngudi. Trong
nhing thap nién gan ddy nhiéu nha nghién ctru di phat trién manh mé bai toan nhap
li¢u tu dong.

Nhép li¢u tu dong 1a viéc nap thong tin vao may khong thong qua nhiing tac dong thu
cong cua con nguoi.

Tuy nhién trong thuc té dé cai mot hé nhap li€u tu dong cu thé gap kha nhiéu khé
khan.

pé phﬁn nao khac phuc cac nhuoc diém trén. D6 an tién hanh nghién ctru mot s6 thuat
toan hi€u chinh nhitng nhugc di€m cua nhap licu tw dong, va budc dau cai dat tha
nghiém bai toan nhip li¢u twr dong(nhan dang phi€u diéu tra).

Céu trtc luan van gém 3 chuong:
Chuong I: Tong quan vé xir 1y anh

Trong chuong nay luan vin nghién ciru phan tong quan cua xu ly anh, pham vi ing
dung cua xtr ly anh, cac t€p trong xu ly anh va sy can thiét su phat hién d6 dich
chuyén ctia phiéu diéu tra so voi phiéu mau

Chuong II: Nghién ciru cac k¥ thuat phat hién d6 dich chuyén cia phiéu diéu
tra va bai toan ung dung

Trong chuong nay nghién ctru cac thuét toan nham giai quyét cac kho khan da dugc
néu trong chuong I. O day dua ra cac phuong phap xac dinh d6 dich chuyén trang
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van ban va sau d6 chon phuong phap so sanh Histogram dé di sau nghién ctru va cai
dat thir nghiém chuong trinh.

Chuong III: Cai dit chuong trinh va hudng ning cao.
Chuong cudi ciing nay do an dwa ra két qua chuong trinh va huéng nang cao cua luan.

Do thoi gian va kién thirc con han ché nén luan van khong tranh khéi nhirng sai sot
mong cac thay co6 giao va cac ban dong gop y kién.

Hai Phong, Thang 7/2010
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CHUONG |
TONG QUAN VE XU LY ANH

1.1 Téng quan vé xir Iy dnh

Xt 1y anh (XLA) 1a d6i twong nghién ctru cua linh vuc thi gidc may, 1a qua
trinh bién d6i tr mot anh ban dau sang mot anh mdi voi cac dic tinh va tudn theo
mudn cta ngudi sir dung. Xir Iy anh c6 thé gdm qua trinh phén tich, phan 16p cac dbi
tuong, lam tang chat lugng, phan doan va tach canh, gdn nhan cho vung hay qua trinh
bién dich cac thong tin hinh anh cua anh.

Ciling nhu xu ly dir liéu béng do hoa, xir Iy anh sb6 1a mét linh vuc cua tin hoc
tmg dung. Xt 1y dir liéu bang d6 hoa dé cap dén nhiing anh nhan tao, cac anh nay
duoc xem xét nhu 1a mot céu trac dir lidu va duge tao bai cac chuong trinh. Xt Iy anh
s6 bao gdm cac phuong phap va ky thuat bién doi, dé truyén tai hoic mi hoa cac anh
tu nhién. Muc dich ciia xir 1y anh gom:

e Bién doi anh lam ting chét luong anh.
e Tu dong nhan dang anh, doan nhan anh, danh gia cac ndi dung cua anh.

Nhan biét va danh gia cac no1 dung cua anh la sy phan tich mot hinh anh thanh nhiing
phan co 'y nghia dé phén biét ddi tuong nay voi d6i tugng khac, dua vao do ta co thé
mo ta cdu tric cua hinh anh ban dau. C6 thé liét ké mot sé phuong phap nhan dang co
ban nhu nhan dang anh ctia cac doi tuong trén anh, tach canh, phan doan hinh anh,...
K¥ thuat nay duoc dung nhiéu trong y hoc (xtr 1y té bao, nhiém sic thé), nhan dang
chit trong van ban.

1.2 Cac qua trinh xu ly anh

....................................................................................................................................................................

Thu nhan Tign = | Phin | Tach cac IThén dang
anh ly doan | dac tink | wh glat thmh

b
b
b
b

Hinh 1.1 Céc giai doan chinh trong xtr 1y anh
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Thu nhan anh: Pay 1a cong doan diu tién mang tinh quyét dinh d6i véi qua
trinh XLA. Anh dau vao s& duogc thu nhan qua cac thiét bi nhu camera, sensor, may
scanner,v.v... va sau do cac tin hiu nay s¢ duoc s6 hoa. Viéc lya chon cac thiét bi thu
nhan anh s& phu thudc vao dic tinh cta cac ddi twong can xir Iy. Cac thong sé quan
trong & budc nay la d§ phan giai, chat luong mau, dung luong bd nhé va tde do thu
nhan anh cua céc thiét bi.

Tién xu ly: O budc nay, anh s& dugc cai thién vé do twong phan, khir nhiéu,
khtr bong, khir do 1€ch,v.v... v&1 muc dich 1am cho chat luong anh tr¢ Ién tdt hon nita,
chuan bi cho cac budc xir 1y phtc tap hon vé sau trong qua trinh XLA. Qua trinh nay
thuong duoc thuc hién béi cac bo loc.

Phan doan 4nh: phan doan anh la budc then chdt trong XLA. Giai doan nay
phan tich anh thanh nhiing thanh phan c6 cung tinh chat nao d6 dua theo bién hay cac
vung lién thong. Tiéu chuan dé x4c dinh cac ving lién thong co thé 1a cing mau, cling
muc xam v.v... Muc dich cia phan doan anh la dé c6 mot miéu ta téng hop vé nhiéu
phan tir khac nhau cdu tao 1én anh tho. Vi luong thong tin chira trong anh rat 10n,
trong khi da s6 cac ing dung ching ta chi can trich mot vai dic trung nao do, do vay
can c6 mdt qua trinh dé giam luong thong tin khong 16 d6. Qua trinh ndy bao gdbm
phan ving anh va trich chon dic tinh chi yéu.

Tach céac dic tinh: Két qua ctia bude phan doan anh thuong duoc cho dudi dang
dir liéu diém anh tho, trong d6 ham chira bién ciia mot ving anh, hodc tap hop tat ca
cac diém anh thudc vé chinh ving anh d6. Trong ca hai truong hop, sy chuyén dbi di
liéu tho nay thanh mot dang thich hop hon cho viéc xtr 1y trong may tinh 1a rat can
thiét. Pé chuyén d6i chiing, cau hoi dau tién can phai tra 11 13 nén biéu dién mot ving
anh dudi dang bién hay dudi dang mot ving hoan chinh gém tat ca nhiing diém anh
thudc vé nod. Biéu dién dang bién cho mot viing phut hop véi nhiing ing dung chi quan
tam chu yéu dén cac dic trung hinh dang bén ngoai cua ddi tuong, vi du nhu cac goc
canh va diém uén trén bién chang han. Biéu dién dang ving lai thich hop cho nhiing
ung dung khai thac cac tinh chit bén trong cua ddi tuong, vi du nhu van anh hoac cAu

triic xwong cia né. Su chon lya cach biéu dién thich hop cho mot ving anh chi méi 1a
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mot phan trong viéc chuyén doi dir liéu anh tho sang mot dang thich hop hon cho céac
xtr Iy vé sau. Ching ta con phai dwa ra mot phuong phap mé ta dir lidu da duoc
chuyén d6i d6 sao cho nhiing tinh chit can quan tim dén s& duoc lam ndi bat 1én,
thuan ti¢n cho viéc xu ly chung.

Nhén dang va giai thich: Pay 1a budc cubi cing trong qua trinh XLA. Nhan
dang anh co thé duogc nhin nhan mot cach don gian la viéc gan nhan cho cac ddi
tuong trong anh. Vi du dbi voi nhan dang chix viét, cac ddi tuong trong anh can nhan
dang 14 cdc miu chi, ta can tach riéng cic mau chit d6 ra va tim cach gan dung cac ky
tyr ctia bang chir cai twong ung cho cic mau chit thu duge trong anh. Giai thich 1a
cong doan gan nghia cho mot tap cac dbi tuong da dugc nhan biét.

Chung ta ciing c6 thé thdy rang, khong phai bat ky mot ung dung XLA nio ciing
bat budc phai tuan theo tat ca cac budce xtr Iy da néu & trén, vi du nhu cic ung dung
chinh stra anh nghé thuat chi dimg lai & budc tién xur ly. Mot cach tong quét thi nhiing
chtic nang xir Iy bao gdm ca nhan dang va giai thich thuong chi c6 mat trong hé thong
phan tich anh tu dong hodc ban ty dong, dugc dung dé rat trich ra nhirng thong tin
quan trong tur anh, vi du nhu cac itmg dung nhan dang ky tu quang hoc, nhan dang chix

viét tay v.v...

1.3. Anh va biéu dién danh

Anh trong thuc té 1a mot anh lién tuc ca vé khong gian va gia tri d6 sang. Dé c6
thé xir Iy anh bang mdy tinh thi can thiét phai tién hanh sd hoa anh. Qua trinh s hoa
bién ddi cac tin hiéu lién tuc sang tin hiéu roi rac thong qua qua trinh 1dy mau (rdi rac
hoa vé khong gian) va luong tir hoa cac thanh phan gia tri ma vé nguyén tac bang mat
thuong khong thé phan biét duoc hai diém lién ké nhau. Cac diém nhu vay duoc goi
1a cac pixel (Picture Element) hay cic phan tir anh hodc diém anh. O dy can phan
biét khai niém pixel hay dé cap dén trong cac hé thong d6 hoa mdy tinh. Pé tranh

nham 13n ta goi khai niém pixel nay 1a pixel thiét bi. Khai niém pixel thiét bi c6 thé
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xém xét nhu sau: khi ta quan sat man hinh (trong ché do dd hoa), man hinh khong lién
tuc ma gdm céac diém nho, goi 1a pixel. Mdi pixel gdm mdt tap toa do (x, y) va mau.

Nhu vdy mdi anh 13 tdp hop cac diém anh. Khi duoc s hoa n6 thudng dugce
biéu dién bdi mang 2 chiéu I(n,p): n 1a dong va p 1a cot.

V& mit toan hoc ¢6 thé xem anh 1a mot ham hai bién f(x,y) voi x, y la cac bién
toa d0. Gia tri s6 ¢ diém (x.y) tuong Gng voi gia tri xam hodc do sang cua anh (x 1a
cac cot con y la cac hang). Gia tri cia ham anh f(x,y) duoc han ché trong pham vi cta
cac sb6 nguyén duong.

0< f(xy) < fmax

Vi anh den trang mirc xam cua anh c6 thé dugc bi€u dién béi mot s6 nhu sau:

f=k Tc(z)ssw (A)da

Trong d6 Sew(4) la dic tinh phé ctia cam bién duoc sir dung va k 1a hé ) ty 1€
xich. Vi sy cam nhan do sang c6 tam quan trong hang dau ddi voi anh den tring nén
Sew(4) dugc chon gidong nhu 13 hiéu suét sang twong doi. Vi f biéu dién cong suit trén

don vi di¢n tich, nén no6 bao gid cling khong am va hiru han.
OS f Sfmax

Trong d6 frax 12 gié tri 16n nhat ma f dat dugc. Trong xir Iy anh, f duoc chia
thang sao cho n6 nam trong mot pham vi thuan lgi nao do.

Thong thuong dbi v6i anh xam, gia tri foay 1a 255 ( 2°=256) boi vi mdi phan tir
anh duoc ma hoa boi mot byte. Khi quan tim dén anh mau ta c6 thé mo ta mau qua ba
ham sb: thanh phan mau do qua R(x,y), thanh phan mau lyc qua G(x,y) va thanh phan
mau lam qua B(x,y). B ba gia tri R, G, va B nhan duoc tir:

R=k Tc(z)sR (A)dA
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G =k [c(2)Ss (1)dA
A=0

B=k Tc(z)sB (A)dA

=0

O 46 Sr(4),Sc(4) va Sg(4) theo thit tir 13 nhimg dic tinh phd cta cac cam bién
(b4 loc) do, luc va lam. R, G, B cling khong am va htru han.

Anh ¢6 thé duge biéu dién theo mot trong hai mo6 hinh: mé hinh Vector hodc
mo hinh Raster.

Mo hinh Vector: Ngoai muc dich tiét kiém khong gian luu trit, d& dang hién thi
va in 4n, cac anh biéu dién theo mé hinh vector con ¢ wu diém cho phép dé dang lya
chon, sao chép, di chuyén, tim kiém...Theo nhimg yéu cau nay thi k¥ thuat biéu dién
vector to ra uu vi¢t hon. Trong mo6 hinh nay, nguoi ta sit dung hudng vector cua cac
diém anh 1an cn dé ma hoa va tai tao lai hinh anh ban dau. Cac anh vector duoc thu
nhén truc tiép tir cac thiét bi s6 hoa nhu Digitalize hodc duoc chuyén doi tir cac anh

Raster thdng qua cac chuong trinh vector hoa.

Mo hinh Raster: 1a mé 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 bdi mot hay nhiéu bit. M6 hinh Raster thuan loi cho viéc thu
nhan, hién thi va in an. Cac anh duoc str dung trong pham vi cta dé tai nay ciing 1a

cac anh duoc biéu dién theo mé hinh Raster.

Khi x1r Iy cac anh Raster chung ta c6 thé quan tim dén moéi quan h¢ trong vung
lan cén cta cac diém anh. Cac di€m anh c6 thé xép hang trén mdt ludi (raster) hinh

vudng, ludi hinh lyc giac hodc theo mot cach hoan toan ngau nhién véi nhau.
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voo. .
L e I L e I
se e .
8 ling giéng 4 ling giéng

Hinh 1.2 Quan h¢ trong ving lan cén giita cdc diém anh.

Céch sip xép theo hinh vudng 12 duoc quan tim dén nhiéu nhét va co hai loai:
diém 4 lang giéng (4 lién ké) hodc 8 lang giéng (8 lién ké). Vi diém 4 lang giéng,
mot diém anh I(i, j) s& ¢ diém ké can theo 2 hudng i va j; trong khi d6 véi 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° (Xem hinh 1.2)

1.4. Pham vi ung dung cua xu [y anh

Xtr 1y 4nh da dem lai nhiéu tng dung trong nhiéu linh vuc khac nhau: y hoc, khoa
hoc hinh hinh sy, khi tugng thuy van, quan 1y, ...
Quan ly 1a 1a mdt trong nhiing ng dung quan trong cua xir Iy anh. Cung véi sy bung
nd cua kinh té thi truong. Khdi lugng quan 1y cang 16n, nhu quan 1y ho so, quan 1y
phiéu diéu tra trong cong tac théng ké, cac cau héi tric nghié¢m. Pé thuc hién céc
cong viéc trén mot cach chinh x4c, nhanh chéng va hi¢u qua. Xu 1y anh va nhan dang
da nghién clru va phat trién manh mé bai toan nhap li¢u tu dong.
1.5. Cac loai tép co ban trong xir ly dnh

Anh thu dyoc sau qua trinh s6 hoa c6 nhiéu loai khac nhau phu thuoc vao k¥

thuat s6 hoa anh va cac anh thu nhan dugc c6 thé luu trit trén tép dé dung cho viéc xur

Iy cac budc tiép theo. Sau ddy 1a mot sb loai tép co ban va thong dung nhat hién nay.
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1.5.1. File anh IMG
Anh IMG 1a anh den trang, phan dau file IMG c6 16 bytes chita cac thong tin

can thiét:

+ 6 bytes dau ding dé danh dau nhan dang file IMG. Gi4 tri ctia 6 bytes dau nay viét
dudi dang hexa: 0x0001 0x0008 0x0001.

+ 2 bytes chtra d dai cac mau tin. Do 1a d6 dai cua mot day cac bytes lip lai mot )
1an nao d6, s 1an 1ap nay s& dugc luu trong mot file dém. Nhiéu diy gidng nhau duoc
luu trong mot bytes. D6 chinh 14 cach luu trit nén

+ 4 bytes tiép theo m6 ta kich ¢ cua pixel

+ 2 bytes tiép mo ta so pixel trén mot dong

+2 bytes cudi cho biét s6 dong trong anh
Cac dong giébng nhau duoc nén thanh mot pack. Co 4 loai pack sau:

e Loai 1: G6i cac dong giong nhau.Quy cach goi tin nay 0x00 0x00 OxFF Count. 3
bytes dau cho biét s6 cac ddy gidng nhau ,bytes cudi cho biét s6 cac dong giéng nhau.

e Loai 2: Goi cac ddy giéng nhau. Quy cach géi nay 0x00 Count. Bytes thtr hai cho
s6 cac diy giéng nhau duoc nén trong goi. PO dai cir diy duoc ghi dau file.

e Loai 3:Diy cac pixel khong gidng nhau, khong lap lai va khong nén duge. Quy
cach nhu sau: 0x80 Count. Bytes thir hai cho biét do dai diy cac pixel khong gidng
nhau, khong nén duoc.

e Loai 4:Diy cac pixel gidng nhau. Tuy theo céac bit cao cta bytes dau duoc bat hay
tat, néu bit cao dugc bat(gia tri 1) thi day 13 goi nén cac bytes chi gom bit 0, s6 céc
bytes duoc nén dugce tinh boi 7 bit thap con lai. Néu bit cao tit (gia tri 0) thi day 1a goi
nén cac bytes toan bit 1. S cac bytes dugc nén duoc tinh boi 7 bit thap con lai.

Céc céu file IMG phong phu nhu vay 14 do anh IMG 1a anh den tring nén chi can 1 bit
cho mot pixel thay vi 4 hodc 8 bit nhu da néi ¢ trén toan bo anh chi c6 diém sang hodc

t6i twong mg véi 1 hodc 0. TV 1¢ nén cua file nay 1a kha cao.
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1.5.2 File anh PCX
binh dang anh PCX la mot trong nhiing dinh dang anh c¢6 dién nhat. N6 sur
dung phuong phap ma loat dai RLE (Run-Length-Encoded) dé nén dir liéu anh. Qua
trinh nén va giai nén dugc thyc hién trén timg dong anh. Thuc té, phuong phéap giai
nén PCX kém hiéu qua hon so véi kiéu IMG. Tép PCX gdém 3 phan: dau tép (header),
dir li¢uanh (image data) va bang mau mo rong.
Header cua tép PCX c6 kich thudc ¢b dinh gdm 128 byte va duge phan bd nhu sau:
+ 1 byte : chi ra kiéu dinh dang. Néu 1a kiéu PCX/PCC nd ludn co gia tri 1a
OANh.
+ 1 byte: chi ra version str dung dé nén anh, c6 thé cé céc gia tri sau:
- 0: version 2.5.
- 2: version 2.8 v&i 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 mi hoa. Néu 1 0 thi mi hoa theo phwong phap
BYTE PACKED, néu khong 1a phuong phap RLE.
+ 1 byte: s bit cho mot diém anh plane.
+ 1 word: toa d6 gbc trai trén cua anh. Véi kiéu PCX né ¢6 gid tri 1a (0,0); con
PCC thi khac (0,0).
+ 1 word: toa d gbdc phai dudi.
+ 1 word: kich thudc bé rong va bé cao anh.
+ 1 word: s6 diém anh.
+ 1 word: d§ phan giai man hinh.
+ 1 word.
+ 48 byte: chia thanh 16 nhom, mdi nhém 3 byte. Mdi nhoém nay chira thong tin
vé mot thanh ghi mau. Nhu vy ta c6 16 thanh ghi mau.

+ 1 byte: khong dung dén va ludn dat 13 0.
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+1 byte: s bit plane ma anh sir dung. Vi anh 16 mau, gia tri ndy 13 4, voi anh
256 mau (1 pixel/8 bit) thi sb bit plane lai 1a 1.

+ 1 byte: s bytes cho mot dong quét anh.

+ 1 word: kiéu bang mau.

+ 58 byte: khéng dung.

Toém lai, dinh dang anh PCX thudng dugc dung dé luu trir anh vi thao tac don
gian, cho phép nén va giai nén nhanh. Tuy nhién vi cu tric ciia né ¢b dinh, nén trong
mot s6 truong hop né 1am tang kich thude luu trit. Va cling vi nhuge diém nay ma
mét sb ung dung lai st dung mot kiéu dinh dang khac mém déo hon: dinh dang TIFF

(Targed Image File Format) s€ mo ta duoi day.

Header 128 bytes

Dt ligu anh nén

Bang min ma rong

Hinh 1.3 Cau triic tép anh dang PCX.

1.5.2.1 Ky thudt nén anh PCX

a) Kiéu nén: Thong tin vé gia tri diém xam cho mdi diém anh PCX dugc luu trix
theo kiéu nén, khi dugc luu trir theo kiu nén céc file phai tuan theo quy luat nhat
dinh: 12 mot ma tran hai chiéu dé luu trit thong tin lién quan vé cac gia tri mirc xam.
K¥ thuat diung dé nén anh PCX 14 k¥ thuat Run Length Encode (RLE), phan tir thong

tin can nén la 1 bytes.
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b) Ty s6 nén: Trong k¥ thuat nén anh nguoi ta quan tdm nhiéu dén ty s6 nén. Ty s6
nén cua anh dugc tinh boi ty sd giita kich thude luu trir anh sau khi nén trén kich
thudc can thiét dé luu trir anh khong nén. Gia tri cta ty sb nay phu thudc vao mdi file
anh, anh pex c6 thé 1a 1,4 hodc 8 bits, néu xét yéu td ndy anh hudng dén ty sé nén ta
thay:

e Anh 1 bits (hay anh nhi phan) thi mot bytes luu trir 8 bits kha ning xuét hién
mdi mirc xam 13 16n (50% cho mdi murc x4m) 1am cho tan xuét lap bits 1a 16n,
yéu t6 ndy lam ting kha ning nén. Nhung phai it nhat 3 bytes lién tiép gidng
nhau trong mot dong quét thi méi c6 hiéu qua cho viée nén tirc 13 tan xuét lip &
day khong phai cho timg pixel ma 1a ca géi 8 pixel cung lap gidng nhau, yéu t6
nay lam giam kha ning nén. Vay viéc nén anh nhi phéan chi c6 y nghia doi voi
anh c6 nén, con d6i voi mot s6 anh nhj phan khac viée nén khong ¢ y nghia co
khi can lam tang thém kich thudc cua anh.

e Anh 4 bits (hay 16 mau) tuong tng vdi 4 bits ma hoa mot pixel, anh nay co 2
pixel dugc chira trong mot bytes. Kha nang xuat hién cho mdi mic mau la 1/16.
Yéu t6 nay lam giam di kha nang nén so véi anh nhi phan. Can c6 it nhat 3
bytes lién tiép gibng nhau cing trong mot dong quét thi méi co hiéu qua nén,
tan sb lap pixel ¢ day 1a lip goi gom hai pixel, yéu t6 nay 1am ting kha ning
nén hon so v&i anh nhi phan.

e Anh 8 bits (hay anh 256 mau) tuong mg véi 8 bits hay 1 bytes md hoa mot
pixel. Kha nang xuét hién cho mdi mtrc mau 1a 1/256, yéu t6 nay lam giam kha
nang nén so v4i anh nhi phan va anh 4 bits. chi can it nhat 3 bytes (hay 3 pixel)
lién tiép giébng nhau ma cung nam trong mot dong quét thi ¢o hiéu qua nén.
Nhu vay ddi v&i mdi anh Pex 1,4,8 bits mau thi mdi loai déu c6 cac yéu tang

hodc giam kha ning nén. néu anh nao str dung nén hodc chi ding mot s6 mic mau
nhat dinh trong bang mau thi ¢6 kha ning nén cao.
¢) Dau hiéu nén trong file trong anh PCX: Cau tric nén trong mot dong anh bao

gom hai bytes, bytes dau 1a dau hi¢u nén va so6 bytes dugc nén, bytes ti€p theo chira
Khoa CNTT-Truwong DADL Hai Phong 15




Bé dn tot nghiép
chi s6 mau cua cac bytes do. Bytes dung lam dau hiéu nén 1a mot bytes dac biét nod

dugc chia 1am hai phan nhu hinh vé sau:

phan co dinh — c x| x| x| x| x |[=——phin ghi 20 dé
vhan ¢o dinh v xlxlx|x]|x bhan ghi 26 dem

Hinh 1.4 Céu triic ciia bytes dau hiéu

Phan c¢6 dinh 1a COh (1100 0000b), c6 2 bits cao nhat 1a 1, s6 bits thap hon con
lai (g0m 6 bits) dung dé chi s bytes giéng nhau lién tiép. Nhu vay mdi cau tric chi

c6 thé ghi duoc tdi da 1 63 bytes gidng nhau.

Proc mét dong anh vao mang mét chidu p
t=0

(ot 55 bytes cho méi dong quét 14 Bytes

v

@i]ﬂ’[tﬁﬂ ]

and (tH<Bytes)

Writeln(Coh+i),
Write(p[t]);
L=1+1;

t=t+1, < Write(C1h)

¥

Hinh 1.5 So do gidi thudt nén mét dong anh cho file PCX
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1.5.2.2 Giai nén anh PCX
Qua trinh nén dugc tién hanh theo ting dong nhu sau:
+ Thir ty dAu tién trong file anh PCX 1a dong dau tién cua anh.
+ Viéc nén file anh PCX phai bat dau tir dong dau tién cta anh.
+ Két thiic khi tat ca cac dong déu duoc nén.

+ M&i mot dong nén phai tuan theo ciing mot gidi thuat nén cia file PCX.

1.5.3 Pinh dang anh TIFF
Kiéu dinh dang TIFF dugc thiét ké dé 1am nhe bdt 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 Macintosh. Hai loai
nay khac nhau rat 16n & thr tu cac byte luu trit trong cac sd dai 2 hay 4 byte. Néu
truong ndy c6 gia tri 1a 4D4Dh thi d6 14 anh cho may Macintosh; néu 1a 4949h 1a cua
may PC.

+ 1 word: version. Tir nay luén co gia tri 1a 42. C6 thé coi d6 1a dic
trung cua file TIFF vi no khong thay doi.
+2 word: gia tri Offset theo byte tinh tr dau file toi cdu trac IFD(Image File
Directory) 1a cdu trGic thu hai cua file. Thi tu cac byte & ddy phu thudc vao dau hiéu
truong dau tién.

- Phan tht 2 (IFD): N6 khong & ngay sau cau trac IFH ma vi tri cta n6 duoc
xéac dinh boi truong Offset trong dau tép. Co thé 6 mot hay nhicu IFD cing

ton tai trong file (néu file c6 nhiéu hon 1 anh).

Mot IFD gom:
+ 2 byte: chtra cac DE (Directory Entry).
+ 12 byte 1a cac DE xép lién tiép. Mdi DE chiém 12 byte.
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+ 4 byte : chtra Offset tro toi IFD tiép theo. Néu day 1a IFD cubi cung thi
truong nay co gia tri 1a 0.

- C4u trac phan dit liéu tha 3: cac DE.

Cac DE c6 d6 dai cd dinh gdm 12 byte va chia 1am 4 phan:

+ 2 byte: Chi ra ddu hiéu ma tép anh da duoc xay dung.

+ 2 byte: kiéu dit liéu ctia tham s6 anh. C6 5 kiéu tham s6 co ban:

a) 1: BYTE (1 byte).

b) 2: ASCII (1 byte).

c) 3: SHORT (2 byte).

d) 4: LONG (4 byte).

e) 5: RATIONAL (8 byte).

+ 4 byte: truong do dai (bd dém) chira sé luong chi myc cua kiéu dix
liéu da chi ra . N6 khong phai 1a tong s6 byte can thiét dé luu trit. Dé c6 s liu nay
ta can nhan s6 chi muc véi kiéu dit liéu da dung.

+ 4 byte: d6 1a Offset téi diém bat dau dir liéu thuc lién quan t6i ddu
hiéu, tacla dit liéu lién quan voi DE khong phai luu trit vat 1y ciing véi né nam &
mot vi tri nao do trong file.

Dit liéu chta trong tép thuong duoc t6 chirc thanh cic nhom dong (cot)
quét cua dir liéu anh. Céach t6 chirc nay lam giam b nhd can thiét cho viéc doc
tép. Viéc giai nén duoc thuc hién theo bon kiéu khac nhau duge luu trie trong byte
dau hi¢u nén.

Nhu d3 noi & trén, file anh TIFF 1a dung dé giai quyét van dé kho mé rong cia
file PCX. Tuy nhién, véi cing mot anh thi viéc dung file PCX chiém it khong gian

nhd hon.
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1.5.4 Binh dang anh GIF(Graphics Interchanger Format)

Céch luu trr kieu PCX c6 g1 vé khong gian luu trt: véi anh den trang kich
thude tép ¢ thé nho hon ban gdc tir 5 dén7 1an. Véi anh 16 mau, kich thudc anh nho
hon anh gbc 2-3 1an, c6 trudng hop c6 thé x4p xi anh gdc. Tuy nhién, v6i anh 256
mau thi n6 boc 16 1d kha ning nén rat kém. Diéu nay c6 thé 1y giai nhu sau: khi sb
mau tang 1€n, céac loat dai xudt hién it hon va vi thé, luu trir theo kiéu PCX khong con
1gi nita. Hon nita, néu ta mudn lwu trir nhiéu doi tuong trén mdt t€p anh nhu kiéu dinh
dang TIFF, doi hdi c6 mot dinh dang khac thich hop.

Pinh dang anh GIF do hiang ComputServer Incorporated (M§) dé xuét lan dau
tién vao nam 1990. Véi ding dang GIF, nhitng vudng mac ma cac dinh dang khac gip
phai khi s6 mau trong anh ting 1én khong con nita. Khi sé mau cang tang thi uu thé
ctiia dinh dang GIF cang ndi troi. Nhitng vu thé ndy cé duoc 13 do GIF tiép can cac
thuat toan nén LZW(Lempel-Ziv-Welch). Ban chit ctia k§ thuat nén LZW 1a dua vao
sy 1ap lai cua mot nhom diém chu khong phai loat dai giéng nhau. Do vay, dir lieu
cang 1on thi su lap lai cang nhiéu. Dang anh GIF cho chét luong cao, do phan giai d6
hoa ciing dat cao, cho phép hién thi trén hau hét cac phan cimg dd hoa.

Pinh dang tong quat ctia anh GIF nhu sau:
(1 Chir ky cta anh

] B md ta hién thi

] Ban d6 mau tong thé

] MO ta mot ddi twong ctia anh

- D4u phan cach

- BO mo ta anh

- Ban dd mau cuc bd

- Dit li€u anh
Phan mé ta nay lip n 1an néu anh chtra n d6i tuong.

] Phan dau cudi anh GIF(terminator)
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GIF nots
GIF Header (7 byviz)
Global Palettz

Header Image (10 bvie)

Paletz of Imge 1(nfu cd)

Data of Ilmage 1

"kt ty lien ket

"' GIF tenminator

- Chtr ky ctia anh GIF c¢6 gia tri 1a GIF87a. N6 gom 6 ky tu, 3 ki tw dau chi ra
kiéu dinh dang, 3 ky tu sau chi ra version cua anh.

- B6 hinh hién thi: chtira mé ta cac thong s6 cho toan bd anh GIF:

+ D0 rong hinh raster theo pixel: 2 byte;

+ D0 cao hinh raster theo pixel: 2 byte;

+ Céac thong tin vé ban dd mau, hinh hién thi,...
+ Thong tin mau nén: 1 byte;

+ Phan chua dung: 1 byte.

- Ban d6 mau tong thé: mo ta bo mau tdi wu doi hoi khi bit M = 1. Khi bé mau
téng thé duoc thé hién, nd s& xéac lap ngay bo mo ta hinh hién thi. S6 lugng thuc thé
ban do mau lay theo bo mo ta hinh hién thi & trén va bang 2 ™, véi m 1a luong bit trén
mot pixel khi mdi thyuc thé chira dung 3 byte (biéu dién cuong d6 mau cta ba mau co

ban Red-Green-Blue). Cau trac ciia khdi ndy nhu sau:
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Bit Thit thu byte Mo ta
mau Red 1| gid tri mau do theo index 0
mau Green 2 | gid i mau xanh luc theo index 0
mau Blue 3 | zid i mau xanh lo theo index 0
mau Red 4 | zid i man 46 theo index 1
mau Green 3 | gid i man %anh lyc theo index1
man Blue 6 | zid i miu xanh 1o theo index 0

- BO mo ta anh: dinh nghia vi tri thuc té va phﬁn mo rong cua anh trong pham

vi khong gian anh d3 c6 trong phan mo ta hinh hién thi. Néu anh biéu dién theo anh

xa ban d6 mau cuc bo thi co dinh nh\ghia phai dugc thiét 1ap. Mdi bo md ta anh dugc

chi ra boi ky tu két ndi anh. Ky tu nay chi duoc dung khi dinh dang GIF ¢6 tir 2 anh

trd 1én. Ky tu nay co gia tri Ox2c (ky tu dau phay). Khi ky tu nay dugc doc qua, bo

mo ta anh s€ duoc kich hoat. BO mo ta anh gém 10 byte va c6 c4u trac nhu sau:

Cac bit

Thii thu Mo ta
byvte

00101 100

1| K¥ oy lidn kétanh (%)

cdn trdi anh

I~
r

.3 | Pixel bat d4u anh tinh ar wdi hinh hién thi

can dinh trén 4,5 | Pixel cudi anh bat d4u tinh tir dinh twrén hinh hign thi
dé rdng anh 6.7 | chidu réng anh tinh theo pixal

d¢ cao anh 2.9 | chifu cao anh thh theo pixel

MIO00pixel 10 | Khi bit M =0 : sit dung ban 4é man téng thé

M=1: =t dung ban d4é mau cuc bd

I1=0 :dinh dang anh theo thit or lién e
I=1 :dinh dang anh theo thit o xen k&
pixel +1: 28 bit/pixel cia anh niy.
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- Ban d4 mau cuc bd: ban dd mau cuc b chi duge chon khi bit M cua byte thtr 10 la
1. Khi ban dd mau duge chon, ban dd mau s& chiéu theo bo mé ta anh ma léy vao cho
dung. Tai phan cubi anh, ban d6 mau s& lay lai phan xac 1ap sau bd mo ta hinh hién
thi. Luu ¥ 13 trudng “pixel “ ctia byte thir 10 chi dugc dung khi ban ¢6 mau duoc chi
dinh. Céc tham s6 nay khong nhitng chi cho biét kich thudc anh theo pixel ma con chi
ra sO thuc thé ban d6 mau cta no.

- Dit liéu anh: chudi cac gia tri c6 tht ty cta cac pixel mau tao nén anh. Cac
pixel dugc xép lién tuc trén mot dong anh, tir tréi qua phai. Cac dong anh duoc viét tir
trén xubng dudi.

- Phan két thuc anh: cung cép tinh déng bo cho dau cudi cua anh GIF. Cudi ca
anh s€ xac dinh bdi ki tu «“;” (0x3b).

Pinh dang GIF c6 rat nhiéu uu diém va di duoc cong nhan 1a chuan dé luu trix
anh mau thuc té (chuan ISO 10918-1). N6 duoc moi trinh duyét Web (Web Browser)
hd trg véi nhiéu ung dung hién dai. Cing véi nd ¢6 chuan JPEG (Joint Photograph
Expert Group). GIF dung cho cac anh d6 hoa (Graphic), con JPEG dung cho anh chup
(Photographic).

1.5.5 File anh BMP (BITMAP)

1.5.5.1. Khadi niem vé anh den trang, anh mau, anh cdp xam.

> Anh den trang.

Do 1a nhiing birc anh ma mdi diém anh chi 1a nhing diém den hoic tréng, duoc
quy dinh bang mot bit. Néu bit mang gia tri 1a 0 thi diém anh 1a diém den, con néu
mang gia tri 1a 1 thi diém anh 1a diém trang. Do d6 dé biéu dién mot diém anh den
tréng ta co thé dung mot ma tran nhi phan, 1a ma trin ma moi phﬁn tir chi nhan mot

trong hai gié tri 1a 0 hoac 1.

> Anh mau
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Qua trinh gidu tin vao anh mau ciing twong tu nhu v6i anh den trang nhung trudc
hét ta phai chon tir moi diém anh ra bit c6 trong $6 thép nhat (LSB) dé tao thanh mot
anh nhi phan goi 1a anh tht cip. Str dung anh thir cip ndy nhu anh méi truong dé gidu

tin, sau khi bién d6i anh thir c4p ta tra né lai anh ban dau dé thu dugc anh két qua.
> Anh da cdp xdm

D61 véi danh da cap xam bang mau cua no6 da co6 san, tirc 1a nhitng cdp mau trong
bang mau c6 chi s6 chénh I¢ch cang it thi cang giong nhau. Vi vay doi véi anh da cap
xam bit LSB ctia moi diém anh 1a bit cu6i cung cia moi diém anh.

Qua trinh tach bit LSB cua anh da cap xam va thay do61 cac bit nay bang thuat
toan giau tin trong anh den trang s€ lam chi s6 cua di€ém mau bi thay doi tang hodc
gidm 1 don vi, do d6 diém anh md&i s€ c6 do sang to61 ciia 6 mau lién trudc hoac lién
sau 0 mau cua diém anh cti. Bang mat thuong rat kho c6 thé nhan thay sy thay doi vé
do sang to1 nay.

» Anh nho hon hodc bang 8 mau

Nhitng anh thudc loai ndy gdbm c6 16 mau (4 bit mau) va anh 256 mau (8 bit
mau). Khac v4i anh mau, anh x4m véi s6 bit nho hon hoidc bang 8 bit khong phai ludn

ludn dugce sap x€p mau bang mau.

Nhitng mau ¢ lién ké nhau trong bang mau cé thé rat khac nhau chang han nhu

mau den vo1 mau trang van cé thé dugc xép canh nhau.

Vi vay vi¢c xac dinh bit LSB cua anh loai nay rat khé. Néu ta chi lam nhu ddi
v6i anh xam, tirc 1a van 1ay bit cudi cing ctia mdi diém anh dé tao thanh anh thir cap
thi mdi thay d6i 0 -> 1 hodc 1 ->0 trén anh thir cip c6 thé lam cho anh mau cua diém
anh cii va moi tuong duong tng thay ddi rat nhiéu du chi s mau ctia ching ciing ting
hodc giam 1 ma thoi.

> Anh hightcolor (16 bit mau)
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Anh 16 bit mau thuc té chi str dung 15 bit cho mdi diém anh trong d6 5 bit biéu
dién cuong do twong ddi ctia mau do, 5 bit biéu dién cuong do twong dbi cuia mau
xanh lam, 5 bit biéu dién cuong do tuong ddi cia mau xanh lo. Con lai mot bit khong
dung dén 1a bit cao nhit cta byte thir hai trong mdi cap thir hai byte biéu dién mot
diém anh, d6 chinh 1 bit LSB cta anh 16 bit mau. Viéc thay doi gia tri cia nhimg bit

nay s& khong hé anh hudng ti mau sic cia timg diém anh trong moi trudng.
> Anh true color (24 bit mau)

Anh true color st dung 3 byte cho mdi diém anh, mdi byte biéu dién mot thanh
phan trong cdu trac RGB. Trong mdi byte cac bit cudi ciing cia mdi byte trong phan

dir 1icu anh 1a cac bit LSB cua anh true color.

Pé tang lugng thong tin gidu dugce vao anh moi trudng, tir mdi byte cua anh true
color ra s& lay nhiéu hon mét bit dé tao thanh anh thir cap. Thong thuong ciing chi
nén lay nhiéu nhat 4 bit cudi cung ctia mdi byte dé anh két qua khong bi nhiéu dang
ké, khi d6 luong thong tin t6i da c6 thé gidu trong anh ciling ting 1én gap bén lan so
v6i luong thong tin t6i da gidu duoc trong anh d6 néu chi ldy 1 bit cudi cung ¢ ting

byte.

1.5.5.2. Cdu triic anh BMP

Pé thyuc hién viéc gidu tin trong anh, trude hét ta phai nghién ctru ciu tric cua
anh va c6 kha nang xur Iy dugc anh ttc 13 phai s6 hoa anh. Qua trinh s hoé cac dang
anh khac nhau va khong nhu nhau. Co nhiéu loai anh d3 duoc chuin hoa nhu: JPEG,

PCX, BMP... Sau day 1a ciu trac anh * BMP.

MGdi file &nh BMP gdm 3 phan:
v BitmapHeader (54 byte)

v Palette mau (bang mau)

v BitmapData (thong tin anh)

Cau truc cu thé cua anh:
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- Palette mau (bang mau): bang mau ctia anh, chi nhitng anh 16n hon hoic bang 8
bit mau mai c6 Palette mau.

- BitmapData (thong tin anh): phan nay nam ngay sau phan palette mau cua anh
BMP. Pay la phan chira gia tri mau ciia diém anh trong anh BMP, cac dong anh dugc
luu tir dudi 1én trén, cac diém anh duoc luu tir trai sang phai. Gia tri cia moi diém anh

1a mot chi sd trd téi phan tir mau twong tmg cua palette mau.

BitmapHeader (54 byte)

Byte Pat tén Y nghia Giatri
1-2 B IThén dang file ‘BMP hay 19778
i-6 File Size Eich thwéc File Eigu Long trong turbo C
7-10 | Eeserved Danh riéng Mang giatri 0
11-14 | OffzetBEit Byte bat ddu wing div | Offset coa byte bat dan

ligu ving dir ligu
15-18 | Isize =6 byte cho wing info 40 byte
19— 22 | Width Chigu réng cia anh BMFE | Tinh bang pixel
23—26 | Height Chifu cae cia anh BMP | Tinh bidng pixel
27— 28 | Planes =0 planes mau Co dinh la 1
29 -30 | bitCount =0 bit cho mét pixel Cé the 1a 1,4,6,16,24
31-34 Compression Eigu nén dit ligu 0: Ehéng nén
1. Mén runlength
dhitsfpizel
2. Mén runlength
dhitapizel
35 -38 | Imagesize Eich thwée anh Tinh bang byte
39—42 | XpelsPerMeter | D% phin gial ngang Tinh bdng pizelimetr
43— 46 | YpelsPerMeter | D% phin giai doc Tinh bing pizelimety
47 —50 | ColorsUsed 35 mau sy dung trong
anh
51-54 | ColorsImportant | 28 mau dwoc sir dung khi
hién anh

- Thanh phéan BitCount ciia cdu tric BitmapHeader cho biét s6 bit danh cho mdi
diém anh va s luong mau 16n nhét ctia anh. BitCount c6 thé nhan céc gia tri sau:

1: Bitmap 1a anh den tring, mdi bit biéu dién 1 diém anh. Néu bit mang gié trj 0
thi diém anh 1 den, bit mang gia tri 1 diém anh 1a diém tring.

4: Bitmap 14 anh 16 mau, mdi diém anh duoc biéu dién bai 4 bit.

8: Bitmap 13 anh 256 mau, mdi diém anh biéu dién boi 1 byte.
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16: Bitmap 1a anh highcolor, mdi day 2 byte lién tiép trong bitmap biéu dién
cuong do tuong dbi cua mau do, xanh 14 cdy, xanh lo cia mot diém anh.

24: Bitmap 1a anh true color (2% mau), mdi diy 3 byte lién tiép trong bitmap biéu
dién cuong d6 twong dbi cia mau do, xanh 14 cdy, xanh lo (RGB) ctia mot diém anh.

- Thanh phan ColorUsed cua céu tric BitmapHeader xac dinh sb luong mau cua
palette mau thuc sy duogc str dung dé hién thi bitmap. Néu thanh ph?ln nay duoc dat la

0, bitmap str dung sé mau 16n nhat trong ing véi gia tri ctia BitCount.

1.6. Cau triic anh PNG

La mot dang hinh anh str dung phuong phap nén dir liéu méi — khong lam mat di
dir liéu géc. PNG dugc tao ra nham cai thién va thay thé dinh dang anh GIF v61 mot
dinh dang hinh anh khong doi hoi phai co gidy phép sang ché str dung. PNG duoc hd
tro boi thu vién tham chiéu libpng, mot thu vién nén doc 1ap bao gém cac ham cua C
dé quan 1y cac hinh anh PNG.

Nhiing tap tin PNG thudng c6 phan mo rong 1a PNG va da dugc gan kiéu chuan
MIME la image/png.

Mot tap tin PNG bao gom 8 — byte ki hiéu (89 50 4E 47 0D 0A 1A) duoc viét
trong hé thdng c6 co s 16, chira cac chit “PNG” va 2 dau xudng dong, & gitta 13 xép
theo s6 lugng cla cac thanh phan, mdi thanh phan déu chta thong tin vé hinh anh.
CAu trac dya trén cac thanh phan dugc thiét ké cho phép dinh dang PNG c6 thé tuong
thich v&i cac phién ban cii khi str dung. Cac “thanh phan” trong tap tin.

PNG la cdu tric nhu mot chudi cac thanh phan, mdi thanh phan chira kich thudc,
kiéu, dit liéu, va m sira 16 CRC ngay trong né.

Chudi duoc gan tén bang 4 chit cai phan biét chir hoa chir thudng. Su phan biét
nay giup bo giai ma phat hién ban chat ctiia chudi khi n6 khong nhan dang duoc.

V6i chir cai dau, viét hoa thé hién chudi nay 1a thiét yéu, néu khong thi it can
thiét hon ancillary. Chudi thiét yéu chtra thong tin can thiét dé doc dugc tép va néu bd

gidi ma khong nhan dang dugc chudi thiét yéu,viéc doc té€p phai dugc huy.
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Vé co ban, dinh dang PNG dem lai cho ta nhiing wu thé vuot troi hon so véi cac
dinh dang pho thong khac hién nay nhu JPG, GIF, BMP...Nhiing wu thé to rd stc
manh hon khi dugc sir dung trong méi truong dd hoa web.

v' Giam thiéu dung luong: Trong tat ca cac dinh dang anh phd thong hién nay
thi hinh anh PNG c6 thé coi 1a dung lugng nho nhat. Diéu ndy rat quan trong khi st
dung PNG trong moi truong web.

v P06 siu ciia mau: Anh PNG hd trg dén true color 48bit mau. Trong khi do
anh gif chi & mirc 256 mau.

1.7 Sw cdn thiét phat hién dé dich chuyén cia phiéu diéu tra so véi phiéu
mau.

Trong cac cudc khao sat thi truong, diéu tra x3 hoi, cac ky thi tric nghiém...
trén gidy, viéc xtr Iy cac phiéu két qua va hoan chinh béo cao thong ké 1a nhiitng cong
viéc tiéu tén kha nhiéu thoi gian va nhan coéng. Lam thé nao dé bét duoc ganh ning
nay, déng thoi han ché su can thiép cua con nguoi dé dam bao duogc dd chinh xac,
tinh khach quan va nhanh chéng cua viéc diéu tra hay chAm diém? Chinh vi vay cac
phan mém nhép va xtr ly dit lidu tu dong s& gitip con ngudi ¢6 thé xir ly nhanh, chinh
xac va d& tén thoi gian .Cac phiéu diéu tra, bai thi... chita cac 6 danh dau trong hinh
chit nhét, hinh tron hodc hinh e-lip... duoc quét bing may quét (scanner) va luu dudi
dang file anh (6 hau hét cac dinh dang théng thuong nhu TIF, GIF, PCX, BMP,
JPG...) nhiéu trang, tuong Gng mdi trang la mot phiéu. Anh duoc nhan dang va xir ly,
két qua xtr Iy dugc thé hién dudi dang CSDL nhu DBF (Foxpro), XLS (Excel), MDB
(Microsoft Access), TXT (dang text file)... nhung trong thuc té viéc scan cic phiéu
diéu tra thudng xay céc sai sot nhu anh bi nhiéu, bi nghiéng mot goc nao do, hay anh
bi dich chuyén Ban than viéc in phiéu, gidy in, mdy photocopy, may quét... déu an
chtra cdc nguyén nhan k¥ thuét khién anh thu dugc tir cac phiéu khac nhau c6 d6 1éch
(vi du: nghiéng), d6 dich chuyén (dich 1én hodc dich xudng) khic nhau ma ta can loai

bo.
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bé loai bé nhitng kho khan nay thi viéc dich chuyén anh da scan cho chuan voi
anh mau la rat can thiét. N6 gitip tdng d¢ chuan xac khi cham cdac bai thi chac nghiém

hoac trong cac phicu dicu tra.
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CHUONG II
CAC KY THUAT PHAT HIEN PO DICH CHUYEN PHIEU

PIEU TRA VA BAI TOAN UNG DUNG

2.1 Cdc dinh nghia co ban vé Histogram

2.1.1 Dinh nghia histogram la gi?

Luogc d6 mtc xam (histogram) ctia mot anh, tir nay vé sau ta qui udc goi 1a lirge
d6 xdm, 1a mot ham cung cap tan suat xuat hién ctia mdi mirc xam (grey level).

Luogc dd xam duge biéu dién trong mot hé toa do vuodng goc x,y. Trong hé toa
doé nay, truc hoanh biéu dién sb mic xam tir 0 dén N, N 13 s6 muc xam (256 mtc
trong truong hop ching ta xét). Truc tung biéu dién sd diém anh cho mdt mirc xam
(s6 diém anh c6 cing mirc xam). Ciing c6 thé biéu dién khac mét chut: truc tung 13 ty

1€ s06 diém anh c6 cung mirc xam trén tong s6 di€ém anh.

So diém anh So diém anh
~ A
Mirc xam Mirc xam
a) anh dam b) anh nhat

Hinh 2.1 Lwgc dd x4m ciia anh
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Figure 2. Histogram of the Object in Figure 1

Hinh 2.2: M6t vi du vé biéu do tan suat histogram

Histogram cung cp cho nhiing thong co ban, nhu d6 sang va do tuong phan (contrast)
ctia anh. P tuong phan dic trung cho su thay d6i d6 sang ctia ddi tugng so véi nén. C6 thé
noi, d§ twong phan la do ndi cua diém anh hay vung anh so v&i nén. Ta c6 mot vai nhan xét
vé histogram:

+ NX1. Histogram t6t c6 hinh ngon nui véi do cao ting dan tir trai, cao nhat & gitta va

thip nhit & bén phai. Piéu d6 chung t6 s lwong diém anh nhiéu nhét 13 & d6 sang trung
binh. (Xem Hinh 2.3).

0 222
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Hinh 2.3: Histogram tot

+ NX2. Anh qua t6i: histogram bi nghiéng vé bén trai, c6 mot cai cot gan nhu thang
dung séat trdi (Xem Hinh 2.4).

= =

Hinh 2.4: Histogram cua anh qua toi

+ NX3. Anh qué sang: histogram bi nghiéng vé bén phai, c6 mot céi cot gan nhu
thang dung sat phai (Xem Hinh 2.5).
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Hinh 2.5: Histogram cua anh qué sang

+ NX4. Anh qua twong phan: c6 hai cai cot nam & 2 dau trai phai ( Xem Hinh 2.6)

Hinh 2.6: Histogram cua anh qua tuong phan

+ NX5. Anh kém tuong phan: dai mau bj don vao gitta, hai dau khéng c6 gi. (Xem
Hinh 2.7)
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0 255

e e

Hinh 2.7: Histogram cta anh kém tuong phan

Tir luge d6 xam ta c6 thé suy dién ra céc tinh chat quan trong ctia anh nhu gia tri xam
trung binh hodc dg tan man. Qua céach tac dong lén diém anh, sy phan bd cta biéu do cot
dugc thay ddi theo muc dich. Dua vao luge dd x4m ching ta co thé xac dinh duogc ngudng
thich hop cho qua trinh phan doan hodc tinh dugc cac dai lwgng dac trung cia mot anh.

2.2 Cdc ky thudt phat hién do dich chuyén Van ban

2.2.1 Ky thudt so sdnh theo histogram

Viéc danh gia d6 dich chuyén ciia van ban so voi van ban miu s& duoc tién
hanh thong qua viéc xay dung Histogram ngang va doc cua 2 van ban. Pay cling 1a
mot huong tiép can dua trén ky thuat do do tuong tu, xét vi tri tuong ddi gifta cac
vung thay ddi. Po dich chuyén ctia van ban so v&i mau sé dugc danh gia dya trén sy
tuong déng cua Histogram van ban so voi Histogram ciia vin ban mau tuong tmg.

Phuong phéap nay dugc trinh bay nhu sau:

Gia stir Histogram doc ctia anh mau va anh can can nhan dang nhu sau:
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. hiy .

(a) ()

(c)
Hinh 2.8 M6 hinh Histogram doc ctia 4anh mau va 4nh can nhan dang
(a) anh mAu, (b) anh can nhan dang, (c) histogram ctia anh mau va anh can
nhan dang dugc vé chong 1én nhau.

Pau tién ta v& mo hinh Histogram doc ctia vin ban mau va vin ban can nhan
dang, sau d6 ta chong 2 Histogram ctia 2 van ban 1én cung 1 truc toa do. Chung ta
nhan thay néu 2 histogram ctia 2 van ban tring nhau thi anh miu va anh can nhan
dang khong c6 su sai I¢ch, nhung nguoc lai néu ta théy 2 Histogram cua 2 van ban ma
1éch nhau thi van ban mau va vin ban can nhan dang di c6 su dich chuyén trong qua

trinh quét anh.
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2.2.2 Phuong phap danh gia d6 dich chuyén ciu trac van ban theo mau

2.2.2.1 Quan hé Qg
+Dinh nghia : [Lién két Qe]

Cho trudc ngudng 0, hai ddi tuong anh U, V < 3 hoic I duoc goi 1a lién két
theo O va ki hiéu Qu(U,V) néu ton tai diy cac ddi tugng anh Xy, Xs,... X, sao cho:
(i) U=X
(i) V=X,
(i) h(Xi, Xis1) < 0 Vi, 1<i <n-1
+Quan hé lién két Q, 12 mot quan hé twong duong.

2.2.2.2 Banh gid 5 dich chuyén ciia véin ban

Viéc danh gia do dich chuyén cta van ban so voi van ban mau s& dugc tién hanh
thong qua viéc xay dung ludi tya cdc ving chit nhat co ban ctia mau va danh gia do
léch ctia ving so véi ludi. Po dich chuyén cta vin ban so voi mau sé duoc danh gia
dua trén su tuong déng cla ca vin ban va mau so voi ludi trong Gng.

Viéc xdy dung ludi tya cac vung hinh chitr nhat tim dugc trong van ban thong
qua viéc chon ngudng 6 dwa vao biéu d6 tan xuat hay cic ving vin ban chit nhat
trong mau. Ludi la tap cac toa do ngang doc, hinh 2.9 thé hién vi du minh hoa viéc
xay dung ludi tir tap cac hinh chir nhat.

Hinh 2.9: Xay dung ludi tua cac hinh chir nhat

D0 dich chuyén cia mot vung cx so voi O ludi Mgig(i,)) duge tinh bdi
cong thtc:

. I1Néuc, "M ., (i,j) =D
Intersec(C,,M,,(1,])) = { K Gr.ld( ),
0 Néu ngugc lai
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va do dich chuyén cia mdt vung ¢y so vo1 ludi Mgig duoce xac dinh boi tong do
dich chuyén cta vung so voi cac 6 cua cua ludi Mgyig:

Segments(c,, M| ZZIntersec Cs Mg, (i J)|

i=1 j=1

Goi tip hop cac ving nam trong ludi ma c6 do dich chuyén khéc 0 Ia Cu..,
ta co:

Cy.., = | c,|Segments(c,,Mg;q) > 0

Khi @6, do dich chuyén cua van ban so véi 6 ludi (i,)) dugc xac dinh boi cong
thuee:

N ()= Intersec| €., Mg, (i, J | |
(N) Z (nersec{ Mg ( J))XSegmentS(Ck,MGnd)j

¢k Cmgrig

va do dich chuyén cua van ban so véi luéi dugce xac dinh la tong do dich chuyén
cua van ban so voi tfmg 0 cﬁa ludi la:

N Yy NG

i=1 j=1
D6 dich chuyén cta vin ban so v6i mau dugc danh gia bang ty sd gitra tong do
dich chuyén cua cac ving trong van ban va mau dbi véi L tung 0 cua ludi két hop giita
hai lu6i dugce xay dung tur cac vung cta van ban va mau trén tong s6 ving cua vin
ban va miu:

N MGgig (I’ D B NvMGGrid (I, J)‘

n.+n

C C

Trong do6:
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MG.,- 1a Tudi két hop tir hai ludi duge xay dung tir cac hinh chit nhat ving cua
van ban va mau

n.,n; -1a s0 vung cua van ban va sé vung cia mau

N.. GD.N - 1a d§ dich chuyén cta van ban va mau so véi 6 ludi (i,))
MGg;ig MGg;ig ot

*Vi du minh hoa d4nh gi4 d§ dich chuyén viin ban so v6i miu.

Cau trac van ban, cau tric mau va ludi tua hinh chir nhat xay dung tuong ung

Inl T

Ludi tya hinh chir nhat twong ting

: § ¥ ll.l.l...l..:}l-l-l.lil
' . (TR RERTRTTRNANNNERY - éiii%iiliiliiii{:iliiliiillil-:}-------ii

Ludi xay dung két hop tir cac ludi twa ving chit nhat vin ban va mau

EEEEEEEENEEEEEEEEEEEESN
[ ]
[ ]
[ ]

IIII}IIII}IIII}IIIIIII
snsnhsnnnbhannnbhannnnnsn
EEEEEEEENEEEEEEEEEEEESN

[ ]
[ ]
[ ]
S assnssnnnhannnhnnnnns

ssssssnnnnnnnnnrannnnnnn s nnnnhnnnnnnnnnlnns
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Khi @6, gia tri d6 dich chuyén ctia van ban va mau so véi cac 6 ludi dugc tinh

theo cong thirc N, (-9 la:

.iii?iiiilillliq:iiilill : P ——— T

. o ¢ 0 i@ s s 14 0 /85 1/8

E IIIIIII .I""E' """""""" I:I lllllllllllllllllll IIIIIEIIIIIIIIII
14z 1A 0 fus: s 147 14 o |weld o s
I -eeREEEEREE TERTERE TRE A M R S |
14y 14 0 1/8: 148 0 0 s 0 /8 178

: Tmmmmmnpene I:JIIIIIIIII :----:- IIIIIIIIII I:I IIIIIII IIIII:IIIIIIIII!
s0: 0 ;o0 |uBr LB S T BT Y
1f2§ 142 o :0: 0 : 0 /3 13 T3 0

va do do, do dich chuyén cta van ban so vd1 mau dugc tinh theo cong thire 1a:

*k
8:4 1/4+1/2+1/6+2/3:i:0,3125
4+4 16

2.2.3 Phat hién do dich chuyén ctia anh mau so véi anh can nhén dang dya
theo huong tiep can true diem anbh..

Gia st chung ta c6 anh dang RGB 24 bit, va dugc chuyén sang anh 256 cdp xam
. Chung ta goi anh hién thoi 1a Ic, anh can nhan dang la Ip. Anh Igc, Igp cung la anh
xam 256 mau, dugc chuyén nhu sau:

//Anh ban dau

Colorl=(l.(i,j).Red + I.(i,j).Green + I.(i,j).Blue)/3;
Ig.(i,j).Blue= Colorl,;

I9.(i,j).Green= Colorl;

Ig.(i,j).Red= Colorl,;

//Anh cén nhan dang

Colorl,=(lc(i,j).Red + I(i,j).Green + I(i,j).Blue)/3;
19,(i,j).Red= Colorl,;

19,(i,j).Green= Colorl,;

19,(i.J).Blue= Colorl,;
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Tiép theo, Igc, Igp duge trir theo ting diém anh, va duoc so sanh véi ngudng.
Neéu gia tr1 tuyét do1 nho hon gia tr1 ngudng thi coi 1a di€ém giong nhau, nguoc lai coi
1a khac nhau. Tuc 1a, tai vi tri 1,:

if(abs(Colorl,- Colorl)<IThreshold) //gibng nhau

¢ Iwb(i,j).Red=0;
Iwb(i,}).Green=0;
Iwb(i,}).Blue=0;

} else //khé&c nhau

{
Iwb(i,j).Red=255;
Iwb(i,)).Green=255;
Iwb(i,}).Blue=255;

¥

Iwb 1a anh den trang thé hién vung khac nhau giira 2 anh, nhitng diém khéac nhau
s€ c6 mau trang, ngugc lai c6 mau den.

2.3 Phat biéu va phan tich bai todn g dung, lira chon gidi phdp sir Iy

2.3.1 Phat biéu bai todn va phan tich bai toan
Bay gid ching ta tién hanh phan tich mot bai toan cu thé. Bai toan nhan dang |,

hiéu chinh d6 dich chuyén céc phiéu tuyén sinh dai hoc don gian sau:

TUYEN SINH BDAI HOC

HO VA TEN: NGUYEN VAN A
NGAY SINH: 20/6/1983
QUE QUAN: TP HUE

& TOT NGHIEP TRUNG HOC
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DPOAN

NGOAINGU

|Z ANH PHAP NGA

Hinh 2.10 Mt phiéu tuyén sinh don gian.

Pé nhan dang phiéu diéu tra mai trude tién ta phai hoc mau. Dbi véi bai toan
don gian nay dé nhan biét mot hoc sinh nao d6 ¢ cac thude tinh nhu d3 vao doan, hay
ngoai ngir thuéc Anh, Phap...,Co thé tién hanh céc budc sau:
+Pbi voi mdi 6D ta luu cac toa do trai trén va phai dudi vao mdt file van ban
filel.DBF.

Déi van ban trén thi filel. DBF s& ¢6 ndi dung nhu sau:

rect1(top,left,down,bottom)

rect2(top,left,down,bottom)

rect3(top,left,down,bottom)

rect4(top,left,down,bottom)

rect5(top, left,down,bottom)
Sau d6 tién hanh phan tich tép filel.DBF, ctr mdi 6 recti(top,left,down,bottom) ta tinh
dién tich cta 6 d6. Dién tich ¢ day 1a s6 pixel c6 trén duong bién va bén trong nd. Sau
do6 luu ching vao file2.DBF c6 ndi1 dung nhu sau:

rectl(top,left,down,bottom,area)

rect2(top,left,down,bottom,area)

rect3(top,left,down,bottom,area)

rect4(top,left,down,bottom,area)

rect5(top,left,down,bottom,area)
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Véi mdi phiéu mai bat ky (dugc luu dudi dang file anh), ta doc va 13y né ra cé
cau tric nhu file2.DBF va luu no vio trong file KQ.DBF.

Tiép theo dé xem mot 6 nao d6 duoc danh diu hay khong, ta dung phuong phap so
sanh dién tich. Néu c6 danh diu thi dién tich cta 6 trong buc anh can nhan dang s¢€
16n hon 6 twong tng trong birc anh mau mdt ngudng O (6 du 16n).

larea;(KQ)-areai(file2) | <=6 khong danh diu, trong truong hop nguoc lai thi danh
dau.

Tuy nhién trong thyuc té khi birc anh duoc quét vao do nhiéu yéu td khach quan
nén birc anh can nhan dang bi l1éch so voi anh mau, khoang cach tir 1& trén va trai dén
birc anh ciing bi 1éch di so v61 anh mau.

Piéu nay lam cho qué trinh nhan dang bi sai. Pé khac phuc nhugc diém nay
phai diéu chinh anh can nhan dang sao cho ¢ cau trac giéng v4i anh mau. Trong qua
trinh nhan dang(Chang han ddi vdi bai toan tuyén sinh) budc dau tién can phai tach
dugc toa do ctia cac 6 vudng nam lan 16n trong vin ban. Pay 13 nhiing khau quan
trong trong nhap li¢u ty dong, No quyét dinh su chinh x4c cua bai toan nhap licu tu

dong.

2.3.2 Phuong phap xu ly

2.3.2.1 Hiéu chinh do dich chuyén cua van ban so voi van ban géc theo
Histogram

Trong bai toan nhap liéu tu dong viéc hi¢u chinh dg dich chuyén ctia anh can
nhan dang so v6i anh gdc 1a mot bude quan trong ¢ anh huong dén két qua qua trinh
nhan dang. Dé hiéu chinh d6 dich chuyén nay thong thudng ding phuong phap
Histogram.

Histogram theo chiéu ngang hay doc ctia mot btrc anh 13 tong s6 cac pixel den trén
mot hang ngang hay doc cua birc anh.Vay ta c6 histogram ngang va histogram doc
cua mot bue anh. Doi voi mot dong anh ma histogram ngang bang 0 thi do la dong
trang (dong gom cac diém khong thudc ky tu).

H(N)=#{(1,Y),1(1,Y)=0}.

Day chinh la histogram ngang cua dong i.
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Gia st chung ta 1am viéc véi anh den tring (anh 1 bits).Goi Buf 1a mang chia bo dém
anh
- Tha tuc Getpl() dung dé tra lai gia tri ciia mot pixel tai vi tri x, trong hang anh y.
int Getpl(int x,int y,usnigend char * Buf[])
{
if (Buffy][x] & (0x01<<(7-x%8)
return 1;
else

return O;

by
- Thu tuc His_H() dung dé tinh luge d6 x4m ngang (Histogram ngang) bat dau tir cot
Sart_x dén cot End_x.
Int His_H(int y,int Sart_x,int End_x,unsigned Char * Buf[] )
{
int h,j;
h=0;
for(j=Sart_x;j<=End_x;j++)
h+=Getpl(j,y,*Buf);
return h;

}
Tha tuc His_ V() dung dé tinh luge d6 xam doc tai cot x bat dau tir Sart y dén End .
Int His_V(int x, int Sart_y,int End_y,Unsigned char *Buf[ ])
{
intv,i;
for(i=Sart_y,i<= End_y;i++)
v+=Getpl(x,i,*Buf);
return v;

¥
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D¢ hiéu chinh offset (1€ trén va trai ) ciia btrc 4nh can nhan dang so véi anh ~ mau.

IHM

(@) (b)
Hinh 2.11 (a) 1a anh miu (b) 13 dnh can nhin dang.

Do an dua ra hai phuong phap sau:
+Pl han thit nhif:

Trude tién tim khoang cach hm,vm cia anh mau (1& trén va 1& trai). Pé tim

dugc khoang cach nay ta lan luot tinh H(io) va V(jo) tir trén xudng dudi va tir tréi qua
phai tai dong i va cot j dau tién ma H(i) >0 ,V(j)> 6 (6 du 16n) thi dimg lac d6 i=igva
j=jo chinh 1a hm va vm. Buéc tiép theo ciing thuc hién twong tu ddi voi anh can nhan
dang ta tim dugc h va v tuong ung.
Sau do ta so sanh sy chénh léch gitta hai cdp hm va h,vm va v dé tinh tién nhing
dong den cta anh 1én hay xudng mot khoang cach (duogc tinh theo don vi pixel) |hm-
h|.Va tinh tién cac cot den ctia anh sang trai hay phai mot khoang [vm-v).

Phuong phap ndy c6 wu diém 1a thoi gian thuc hién kha nhanh tuy nhién no

thuc sy chinh x4c khi anh mau va anh can nhan dang phai roi vao truong hop kha ly
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tuong 12 anh mau va anh can nhan dang khong c6 nhiéu. Trong trudng hop nguoc lai
két qua thuong khong dugc nhu y mudn.

Trong thuc té d6i khi anh mau va anh can nhan dang thuong bi nhiéu khi quét vao, va
c6 nhitng trudng hop anh mau khong bi nhidu nhung anh can nhan dang lai bi nhiéu
hay trong truong hop nguoc lai.

Dé khic phuc nhugc diém trén ta tiép tuc nghiéng ctru phuong phéap thi hai.

+ Phuong phap thir hai:

Gia su Histogram doc ctia anh mau va anh can nhan dang nhu sau:

h(i)
,+ h(i) R

@ " ®) i
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(©)
Hinh 2.12 Mé hinh Histogram ciia dnh méu va dnh cin nhin dang.(a) dnh méau
,(b) anh cdin nhgn dang ,(c) Histogram ciia dnh mdu va dnh can nhin dang dwoc

vé chong lén nhau.

Ta tim vi tri k & anh mau va vi tri 1 & d&nh can nhan dang sau cho:

Hmax
> (h1(k+t)-h2(1+t))* —>min (1)
t=1
Trong d6 Hmax 1a mot uéc luong du 16m. h1(i) 13 histogram doc ctia anh mau h2(i) 1a

histogram ctia anh can nhin dang. Thong thudng ta cd dinh mot di sé va tim d6i s6
con lai. Chang han ta ¢6 dinh k=0,va tim vi tri theo cong thic (1).Tai vi tri | chinh 1a
cot dau tién cua buc anh sau khi diéu chinh 1& phia trai.

Tuong tu dé hiéu chinh 18 trén cua anh ta cling tién hanh cic budc nhu hiéu chinh 18
trai nhung thay vi stir dung histogram ngang ta lai sir dung histogram doc.

2.4 Bude dau cai dat bai todn va nhén dang phiéu diéu tra.

Sau khi d3 tién hanh nghién ctru céc thuat toan trg giap cho nhap li¢u tu dong,
mic du dé tién hanh mot bai toan nhap liéu ty dong can phai co cac bude tién xur Iy
phtc tap khac nhu khir nhiéu, 1am tron bién, ting d6 tuong phan...Tuy nhién viéc tién
hanh nghién ciru cac budc tién xir Iy d6 doi hoi mot lwong thoi gian khong nho,Va dé
lam quen vo1 bai todn nhap liéu tu dong luan van da cai mot bai todn nhan dang don
gian( nhan dang cac phiéu diéu tra hay tric nghiém...). Bai toan chi dung lai & muc
tham khao tham khao va c6 y nghia dong vién cho vi¢c cai dat mot bai hé nhap li¢u tu
dong sau nay, chtr do chinh xac thi chua cao (do bo qua cac khau tién xir 1y). Dé cai
bai toan luan van st dung thuit toan ddi sanh dién tich. Bai toan nay co6 hai budc.

Buéc thir nhét 13 hoc form anh mau va bude tha hai 13 nhan dang.
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2.4.1 Hoc form anh mau

Hoc form & ddy (d6i voi bai toan nhan dang cac phiéu diéu tra ) 13 tach cac toa do trai
trén va phai dudi cua tat ca cac 6 vudng hodc 6 chit nhat nam xen ké trong vin banva
tinh dién tich cta cac 6 d6. Dién tich & ddy 1a tong tit ca cac pixel den nam trén bién
ctia cac 6 (luu ¥ rang thong thudng cac 6 mau 1a cac 6 ma khong co cac pixel den nim
& trong bién ). Va sau d6 luu céc toa do va dién tich ctia cdc 6 trong anh mau vao mot

file van ban (DBF).

2.4.2 Nhan dang bai toan

Sau khi tién hanh budc thit nhat. Pé nhan dang mot bic anh ta tién hanh léy toa do
cua cac 6 vuong da luu trong file van ban ¢ budc 1. Va sau do tinh dién tich cia 6
vuong ndy trong birc anh can nhan dang (luu ¥ rang do buic anh can nhan dang va anh
mau da dugc detecting offset va detecting skew trudc khi tién hanh nhan dang nén toa
d6 cac 6 vudng tuong tng 1a giéng nhau). Tiép theo 13 so sanh dién tich cia hai 6
tuong tmg nam ¢ anh mau va anh can nhan dang co hai kha nang xay ra:

1) Kha ning thir nhat dién tich ctia 6 nam & anh can nhan dang 16n hon anh mau
mot ngudng 0 thi 6 d6 c6 danh dau.

2) Kha ning tha hai 1a nguoc lai cta truong hop thir nhét thi 6 d6 khong danh
dau.

Két qua mot 6 nao d6 co danh dau hay khong déu duoc luu vao trong file vin

ban theo cau trac nhu sau:

Record htren  ctren hduoi cduoi dien_tich  danh_dau
1 x11 yl1 x12 y12 sl co
2 x21 y21 X22 y2?2 s2 khong
3 x31 y31 x32 y32 s3 khong
[ Xil yil Xi2 yi2 Si co
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CHUONG III
KET QUA CHUONG TRINH VA HUONG NANG CAO
3.1 CAI PAT CHUONG TRINH

Chuong trinh dugc viét bang ngdén ngit Visual C™ trén méi truong Window. Chuong
trinh bao gém cac chirc ning:
+ Ty dong hi¢u chinh d¢ dich chuyén ciia anh mAu va anh cin nhan dang.

Giao dién chuong trinh:

pex Mguyen Tien Manh DHDL Hai Phong - [Pcx1]

pex file Quayanh Anh Mdang CuaSo  Giup do
D|=|d| 5= S
3.2 KET QUA

+ Phét hién va diéu chinh d¢ dich chuyén vin ban: Vi chtic ning nay chuong
trinh d dem lai két qua kha chinh xac d6i véi van ban.

+Anh cua van ban goc:
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P fle Quyprh dch Ndwyg CnSs G

Dl@E ' |1=) 8|2

Addendum to Using PC Paintbrush IV PiL
Gallery Plus

How To Use This Page

Neady

+ Tinh Histogram cta van ban goc:

Addendum to Using PC Paintbrush IV Ph
Gallery Plus

How To Use This Page

Tt batopTe cus buc wh
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+ Anh cta vin ban can nhan dang (b1 léch so vo1 anh géc):

25 Nguyen Tien Manh DHIX Hai Phoeg - [HPROT - Copy,PCX]

rexlle Qunmarh A Ndyyg CeSo Guod

Clwd |1 &

Addendum to Using PC Paintbrush IV Plu
_ allarv Dlnie

head,

[Satanday, Setua

Va két qua chuong trinh sau khi hiéu chinh ty dong :

Addendum to Using PC Paintbrush IV Plu
Gallery Plus

How To Use This Page

L dorsg oo chinh bn ardy
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+ Anh sau khi dwoce hiéu chinh @ dich chuyén da dwoc dua vé ding vi tri so voi
anh goc.

+ Piéu chinh offset cta trang anh: Vi chitc ning nay chuong trinh da dem lai
két qua tuong d6i chinh xac, Tuy nhién véi phuong phap da dé ra trong luan van doi

hoi mot khoi lugng tinh toan 16n vi vay thoi gian thuc hién chuong trinh kha lau.

3.3 Y NGHIA UNG DUNG:
Két qua cua vi¢c nhap liéu ty dong phu thudc rat nhiéu vao qua trinh tién X 1y: nhu
hiéu chinh do dich chuyén, hiéu chinh goc nghiéng, khtr nhiéu,lam tron bién lam dﬁy
bién, x04 gai...Tuy nhién véi cac chirc ning & trén d3 phan nao trg gitp cho nhap liéu
tu dong dugc chinh xac hon, ngoai ra vi¢c phat hién va tuy dong hi¢u chinh dd dich
chuyén cta trang vin ban con 1a cong cu cho nhiéu chirc ning xir 1y anh khac nhu
nhan dang chit viét tay, chit viét in...
3.4 KET LUAN VA HUONG PHAT TRIEN CUA DE TAI

Do 4n di tién hanh nghién cru dugc cac van dé sau:

+ Nghién ctru cac van dé, phuong phap phat hién do dich chuyén trang vin ban
s0 v&i van ban goc.

+ Piéu chinh offset anh can nhan dang so voi anh gdc.
Véi nhitng k¥ thuat trén da phﬁn nao trg giap cho hé nhap liéu dugc nhanh chéng va
chinh xac hon.
Tuy nhién trong khuon khd d6 4n do thoi gian va kién thirc con han ché nén viéc
nghién ctru chi dung lai & murc co ban. Bai toan nhap li€u tu dong 1a mot bai toan 16n,
né bao gdm nhiéu phan ma dd 4n chi ap dung va xtr Iy mot phan nhé trong bai toan
nay. Vi vay huéng phat trién ciia dé tai gdm cac huéng nhu sau:

+ Phat hién va hi¢u chinh géc nghiéng cua van ban.

+ Tach cac ddi twong nam bat ky trong van ban.

+ Khir nhiéu, lam tron bién 1am day bién, x6a gai....
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Day 1a bai toan phuc tap li€n quan dén nhép li¢u ty dong, hién nay loai bai toan kiéu

ndy da va dang duoc nghién ctru bai nhiéu tac gid. N6 van dang 1a bai toan mo.

PHU LUC

Trong phén nay luan van s€ dua ra mdt sb thu tuc da st dung trong dd an:
+ Poc va hién thi mot anh PCX.

Con cac thu tuc khac nhu phat hién d§ do dich chuyén trang van ban, diéu chinh
offset trang van ban da duoc dé cap kha chi tiét trong cac chuong trudce cia do an:

HDIB WINAPI ReadPCXFile(LPCSTR fName)
{
#ifdef _WIN32
HFILE hf = _lopen(fName, OF_READ);
#else // 16 bit
HFILE hf = _lopen(fName, READ);
#endif// _WIN32
if ('hf) return NULL,;
::SetCursor(::LoadCursor(NULL, IDC_WAIT));
HDIB hDIB = ::ReadPCXFile(hf);
_Iclose(hf);
::SetCursor(::LoadCursor(NULL, IDC_ARROW));
return hDIB;

}
HDIB WINAPI ReadPCXFile(HFILE hf)

{
PCXHEADER pcx;

if (::ReadPCXHeader(hf, &pcx)) return NULL;

// make a new bitmap header

BITMAPINFOHEADER bmi;

::InitBitmapInfoHeader(&bmi, (DWORD)(pcx.window.xmax-
pcx.window.xmin+1),

(DWORD)(pcx.window.ymax-

pcx.window.ymin+1), pcx.bitsperpixel);

// Locate the memory

HDIB hDIB = ::GlobalAlloc(GMEM_MOVEABLE,
(DWORD)sizeof(BITMAPINFOHEADER) +
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(DWORD)::PaletteSize((LPSTR)&bmi) +

bmi.biSizelmage);

if ('"hDIB) return NULL; // Fail

LPBITMAPINFOHEADER pDIB =
(LPBITMAPINFOHEADER)::GlobalLock(hDIB);

*pDIB = bmi; // Put the header

// Calculate number of byte per line

DWORD wBytes = (WORD)WIDTHBYTES(pDIB->biWidth*pDIB-
>biBitCount);

I/ Get DIB line 0

HBYTE pLine = (HBYTE)::FindDIBBIits((LPSTR)pDIB)) + wBytes*(pDIB-
>pbiHeight-1);

WORD sizeBuff = 10240, // 10 KB

index = 10, cr =0, tmp = 0;

HGLOBAL hBuffers = ::GlobalAlloc(GMEM_MOVEABLE, sizeBuff+64);

HBYTE pBuffers = (HBYTE)::GlobalLock(hBuffers);

// Decode

for (int1=0; i < (int)pDIB->biHeight; i++)

{

DWORD total = 0;
while (total < pcx.bytesperline)

if (index >= cr) // Buffers
{
If ((tmp > 0)&&(index == cr)) pBuffers[0]=pBuffers[index];
else tmp = 0;
index = 0;
#ifdef _WIN32
cr = _lIread(hf, (LPVOID)(pBuffers+tmp), sizeBuff);
#else // 16 bit
cr = _Iread(hf, (void _huge*)(pBuffers+tmp), sizeBuff);
#endif// _WIN32
if ("tmp) {tmp =1, cr--;}
by
static BYTE b;
if ((b = pBuffers[index++]) >= 0xC0) // Get first byte
{
b &= 0x3F;
if (total < wBytes)
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#ifdef _WIN32
memset((void*)(pLine+total), pBuffers[index++],
min((int)b, (int)(wBytes-total)));
#else // 16 bit
_fmemset((void __ far*)(pLine+total),
pBuffers[index++], min((int)b, (int)(wBytes-total)));
#endif// _WIN32
total += (WORD)Db;
by
else if (total < wBytes) pLine[total++] = b;
else total++;
by
pLine -= (LONG)wBYtes;
¥
LPRGBQUAD IpRGB = (LPRGBQUAD)(pDIB + 1);
if (pDIB->biBitCount == 1) // Create the Look Up Table

{
Black

IPRGBJ0].rgbRed = IpRGBJ[0].rghGreen = IpRGBJ[0].rghBlue = 0; //

IPRGBJ1].rgbRed = IpRGB[1].rgbGreen = IpRGB[1].rgbBlue = 255; //
White
IpPRGB[0].rgbReserved = IpRGB[1].rgbReserved = 0;
} else // 8 bit image, read LUT from file
{
#ifdef WIN32
_llseek(hf, -768, FILE_END);
_lread(hf, (LPVOID)pBuffers, 768); // Read
#else // 16 bit
_llseek(hf, -768, 2); /[FILE_END
_lread(hf, (void _huge*)pBuffers, 768); // Read
#endif// _WIN32
for (i = 0; 1 < 256; i++) // Convert to RGBQUAD
{
IpPRGBJi].rgbRed = pBuffers[i*3];
IPRGBJi].rgbGreen = pBuffers[i*3+1];
IPRGBJi].rgbBlue = pBuffers[i*3+2];
IPRGBJi].rgbReserved = 0;
¥
¥
::GlobalUnlock(hDIB);
::GlobalUnlock(hBuffers);
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::GlobalFree(hBuffers);
return hDIB;

BOOL WINAPI ReadPCXHeader(HFILE hf, LPPCXHEADER pcxh)
{
// Read the file's header
#ifdef _WIN32
if (_lread(hf, (LPVVOID)pcxh, 128) 1= 128) return FALSE;
#else // 16 bit
if (_Iread(hf, (void _huge*)pcxh, 128) 1= 128) return FALSE;
#endif// _WIN32
if ( pcxh->manufacture !'= 0x0A ) // Check manufacture of the PCX file
return FALSE;
// Only work with B/W and 8 bit image
if ((pcxh->bitsperpixel*pcxh->nplanes 1= 1) &&
(pcxh->bitsperpixel*pcxh->nplanes 1= 8))
return FALSE;
if (pcxh->encoding !'= 1) // Unknow how to decode
return FALSE;
return TRUE;

VOID WINAPI CreatePCXHeader(LPPCXHEADER pcxh,
LPBITMAPINFOHEADER IpDIB)

{
pcxh->manufacture = Ox0A; // Signature
pcxh->version = (IpDIB->biBitCount == 1) ? 2 : 5; // PCX version
pcxh->encoding = 0x01; // Run length
pcxh->bitsperpixel = (char)IpDIB->biBitCount;

pcxh->window.xmin
pcxh->window.ymin
pcxh->window.xmax
pcxh->window.ymax

0;
0;

(int)lpDIB->biWidth -1;
(int)lpDIB->biHeight-1;
(

pcxh->hres WORD)IpDIB->biXPelsPerMeter;
pcxh->vres = (WORD)IpDIB->biYPelsPerMeter;
pcxh->reserved = 0x00;

pcxh->nplanes =1;

pcxh->bytesperline = (WORD)WIDTHBYTES(IpDIB-

>biBitCount*IpDIB->biWidth);
pcxh->palette_info= 1;
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for (inti = 0; i <58; i++) pcxh->filler[i] = 0;
if (IpDIB->biBitCount == 1)
{ / create LUT
pcxh->colormap[0] = pcxh->colormap([1] = pcxh->colormap[2] = 0;
pcxh->colormap[3] = pcxh->colormap[4] = pcxh->colormap[5] = O;

DWORD WINAPI CompressLine(HBYTE pDes, HBYTE pSource, DWORD Bytes)
{
DWORD j =0, iw=0;
while (] < Bytes)
{
BYTE Count = 1;
BYTE item = pSourcelj];
while ((j < Bytes-1) && (item == pSource[j+1]) && (Count < OxFF-

{

0xC0-1))

JtH+;
Count++;

¥
if ((Count > 1)||(item >= 0xCO0))

{
pDes[iw++] = Count + 0xCO;
pDes[iw++] = item;
by
else pDes[iw++] = item;
JtH+;
¥

return iw;
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