LOI CAM ON

Em xin bay to 101 cam on sau sic nhit toi PGS.TS. P4 Ning Toan, thay
d3 tan tinh huéng dan va gitip d& em rat nhiéu trong qua trinh lam tot nghiép
dé tim hiéu, nghién ctru dé tai “K§y thuat Pointcare trong ty dong nhan dang
van tay” dugc giao dé em c6 thé hoan thanh tot dé tai tot nghiép ctia minh.

Em xin chan thanh cam on sy day bao cua cac thay co gido khoa CNTT
— Truong DPHDLHP d trang bi cho em nhiing kién thirc co ban dé em c6 thé
hoan thanh tot dé tai tt nghiép.

Tuy c6 nhiéu c¢b ging trong qua trinh 1am dé tai nhung em khong tranh
khoi sai sét. Em rat mong thay co gido chi dan, déng gop cho em nhimg ¥
kién quy bau dé giup em hoan thién hon dé tai ciia minh ciing nhu 14 dé phat
trién mo rong dé tai sau ndy.

Em xin chan thanh cdm on!

Hai Phong ngay thang ndm
Sinh vién
Nguyén Thi Van.
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MO PAU

Cong nghé thong tin da xam nhép vao hau hét cac linh vuc, cic mit cua
doi séng xa hoi voi nhimg tng dung rong rii hd trg cho con ngudi trén nhiéu
linh vyc trong do6 c6 linh vuc an toan an ninh.

Nhiing thanh tyu moi cua cong nghé thong tin trong nhiing thap ky vira
qua d3 va dang tao nén nhimg bién ddi to 16n dbi voi sy phat trién moi mit
ctia doi sdng xa hoi. Su phat trién cta cong nghé théng tin song song voi xu
huéng toan cau hoa da hinh thanh xa hoi thong tin ma & d6 con ngudi co thé
vuot qua ranh gidi vé thoi gian, khong gian, khoang cach dia 1y dé xich lai
gan nhau, cung nhau dong gop va chia sé tri thirc. Ngdy nay, bat cr mot to
chtrc ndo, mdt ca nhan nao véi bat ky mdét mé hinh nao, quy md nao ciing ¢o
nhiing nhu cau vé luu trir va bao mat thong tin.

v' T trude t6i nay, k¥ thuat luu trit théng tin ca nhan va nhan dang ca
nhan chii yéu van dua vao mdt trong hai hodc ca hai phuong phap 1a vat
s& hitu( thé, con diu, chia khoéa ...) va ma ca nhan ( mat khau, ma sb
Pin...). Nhitng phuong phép trén c6 han ché d6 1a co thé bi that lac, bi
mat cip, bi gia mao, bi quén... Pbi véi van tay ctia con nguoi thi c6 thé
khéc phuc dugc nhitng han ché trén.

v/ Hién nay cong nghé nay con rat moi ¢ Viét Nam va n6 dang duoc rat
nhiéu ngudi quan tdm. Ngay nay trén toan thé gidi dang hudng toi
trong tuong lai s& thay thé: thé tin dung, chia khoa ...bang nhan dang
van tay.

v Em nhan théy ré‘mg hién tai va trong tuong lai thi khoa hoc vé nhan
dang dau vén tay s& ngay cang phat trién va dang rat duoc quan tam. Vi
thé né s& dong vai tro rt quan trong va sé dugc ap dung trong rat nhiéu
linh vuc cia doi sdng x4 hoi: trong ngan hang, trong an ninh va trong

giao dich mua ban...
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v' Vi viy em da quyét dinh chon dé tai bao vé khoa luan cia minh 13 « K¥
thuat PointCare trong ty dong nhan dang van tay”.
2.CAu trac cua dd an.
-Dé giai quyét bai toan nay thi muc tiéu va pham vi nghién ctru cia em 12 em

s¢ trinh bay co ban vé:

CHUONG I:KHAI QUAT VE XU LY ANH VA BAI TOAN
NHAN DANG VAN TAY

CHUONG II: KY THUAT POINTCARE TRONG
NHAN DANG VAN TAY

CHUONG III: CHUONG TRiNH THU NGHIEM
PHAN KET LUAN.

TAI LIEU THAM KHAO.
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CHUONG I: KHAI QUAT VE XU LY ANH VA BAI TOAN
NHAN DANG VAN TAY

1.1. Khai quéat vé xir Iy anh .

1.1.1. Xir ly anh 1a gi?

X 1y anh 1a khoa hoc thao tac trén hinh anh. N6 bao trum mot pham vi
rong 16n cac ky thuat hi¢n dang dugc g dung rat nhiéu. Vi du céc ky thuat
lam ndi bat hinh anh, tang d0 sang ctia mot ) duong nét vung anh, phuc hoi
anh.

Qua trinh xir 1y anh duoc coi 1a qua trinh thao tac anh dau vao nham

cho két qua mong mudn.

Hé h tro
quyét dinh
Thu nhén dnh » .
(Camera Tién Trich chon Hau Nhan
' ) Y yr —» o a2 ) L
Sensor, Scaner) xu ly dac diém xu ly dang
\ 4

T
@

Hinh 1.1. Cac giai doan chinh trong qua trinh xtr ly anh.

1.1.2. Cac van dé co ban trong xir Iy anh.

= Pixel ( Picture Element) -Phan tir anh.

Anh trong thuc té 13 mot anh lién tuc vé khong gian va vé gia tri do
sang. Dé c6 thé xur 1y anh bang may tinh thi can phai tién hanh sé héa anh.
Trong qua trinh s6 hoa, nguoi ta bién d6i tin hiéu lién tuc thanh tin hiéu roi
rac thong qua qua trinh 1y mau ( roi rac hoa vé khong gian) va luong hoa
thanh gi4 tri ma vé nguyén tic mat thuong khong phan biét dugc hai diém keé

nhau. Trong qua trinh ndy ngudi ta sit dung khai niém Pixel- phan tir anh.
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Vay mdi anh 1a mot tdp hop cac pixel, mdi pixel gdbm mot cip toa
do(x,y) va gia tri mau. Cap toa do (x,y) tao nén do phan giai( resolution).

Nhu vay, mot anh 1a mdt tap hop cac diém anh. Khi duoc sb héa nod
thuong duoc biéu dién dudi dang mang hai chiéu I(n,p): n dong, p cot. Ta ndi

rang anh gdm n*p Pixel. Ky hiéu I(x,y) dé chi mot Pixel.

= Gray level: Murc xam.
Murc xam 1a két qua ctia sy ma héa twong Gmg mot cuong do sang cua
mdi diém anh véi mot gia tri s6- két qua cia qua trinh luong héa. Cach ma
hoa kinh dién thuong dung 13 16, 32 hay 64 mtc. Ma hoa 256 mirc 1a phd
bién nhét do 1y do ki thuat. vi 2° = 256 (0,1,2...255), nén véi 256 mirc, mdi

pixel s€ dugc ma hoa boi 8 bit.

= Biéu dién 4nh

Trong biéu dién anh nguoi ta thuong dung cac phan tir dic trung cua
anh 1a pixel. Nhin chung c6 thé xem mot ham hai bién chira cac thong tin nhu
biéu didn mét anh. Mdi anh dugc biéu dién bﬁng ma tran diém anh cho ta mét
mo ta logic hay dinh luong cac tinh chat ciia ham nay. Trong biéu dién anh
can cht y dén tinh trung thuc ciia anh hodc cac tiéu chi “thong minh ” dé do
chat luong anh hodc tin hi¢u hiéu qua cua cac ki thuat xu 1y.

Viéc xir 1y anh sb yéu cau cac anh phai dugc mau hoa va lugng tir hoa.
Viéc luong tr hoa anh 1a chuyén ddi tin hiéu tuong tu sang tin hi¢u s6 clia
mot s6 anh da léy mau sang mat s6 hitu han mirc xdm. Anh dugc biéu dién
qua 2 mo hinh : mé hinh Raster va mo hinh vector.

- M0 hinh Raster

+ Pay 1a cach biéu dién anh thong dung nhét hién nay. Anh dugc biéu
dién duéi dang ma tran chéat diém, tuy theo yéu cau thuc té ma mdi diém anh
dugc biéu dién bang mot bit hay nhiéu bit.

+ Anh Raster thuong thu nhan qua cac thiét bi nhu: Camera, Scanner....
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+ Pac di€m ctia mo hinh nay 1a: thuan loi cho viéc thu nhén, hién thi, in

-M® hinh vector
+ Trong mod hinh vector ngudi ta sir dung hudng toé1 cac vector cua

diém anh 1an can dé ma ho4 va tai tao diém anh ban dau.

+ Anh vector thuong thu nhan qua cac thiét bi nhu: Sensor (thiét bi do),
Digitalier (thiét bi s6 hod) hodc dugc chuyén tir Raster sang.

+ Pic diém ctia mo hinh nay la: tiét kiém bo nho, dé dang cho viéc lua
chon, hién thi may in, tim kiém, sao chép, di chuyén. K¥ thuat nay da dap ung
duoc cac yéu cau trén va né vu viét hon han so voi md hinh Raster.

» Khir nhiéu.

Nhiéu dugc xem nhu 13 su dich chuyén nhanh cua tin hiéu trén mot
khoang cach ngan. Xem xét mot cach tuwong duwong trong mién tan so: nhiéu
tuong Umg véi cac thanh phan co tan sb cao trong anh. Do vay nguoi ta nghi
ngay t6i viéc bién doi c6 tinh ti kha niang anh hudng t6i cac phan tir 1an can
bang cach ldy t6 hop cua cac diém lan can nay, hay loc cac thanh phan c6 tan
s6 cao. Tuy theo cach to hop diém dang xét so véi diém lan cin ma nguoi ta

co cac ki thuat lgc. Cé hai k¥ thuat 1a: loc trung binh va loc trung vi.

a. Ky thuat lgc trung binh

Trong k¥ thuat nay anh thu duoc 1 trung binh trong sb cia cac diém
lan can so vo1 mat na

Gia sir diém dang xét 1a I(x,y)

H 1a bo loc(mat na) co6 kich thudc w * w

Téng céac hé sb trong bd loc(ZH;) la k
Khi do:

I = %ZZHij*I(x+i,y+ )

iew jew
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Thuat toan:

+ Cho anh I vao cira s6 loc H (w*w)

+ Moi diém p ta di chuyén ctra s6 loc sao cho tdm cia cira so tring véi
diém ma ta tac dong

+ Thuyc hi¢n tinh I1g theo cong thirc trén

+ Hiéu chinh I, lrg néu |Ip - l1| >0

lp
lpnéu |lp - l1g| < 6

b. Ky thuat lgc trung vi

K¥ thuat nay dua trén co s& ki thuat loc trung binh nhung han ché di
kha nang lam mo anh.

- str dung 1 ctra sO w * w dé di chuyén khap anh, tai timg vi tri
o) <o) < o) < -+ < Tpgeow-)

- Ity chinh 1a diém chinh gitra cta dai.

- Hléu chinh Ip ITV néu |Ip - ITV| > 0

- Gia sir c6 mot day gom n phan tu x[n]

- Gia tr1 trung vi cua ddy dugc dinh nghia nhu sau:

e XB} néun lé

Xty = <

néu n chan

L Xl/ZJLXl/Z_l-
2
Vi du: cho day

X=[1 5 6 2 3] =>Xmv =

N | Ol
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= Nin chinh bién dang
Nin chinh bién dang thuc hi¢n viéc bién d6i hinh hoc gitra hai anh: anh
ngudn va anh dich. Su bién d6i hinh hoc dinh nghia méi quan hé giita cac
diém anh ngudn va diém anh dich. Mdi quan hé nay c6 thé dugc xac dinh
bﬁng cac ham todn hoc duogc ap dung trén toan bd anh hodc chi trén mot vung
anh nao d6. Trong nhiéu trudng hop ngoai viée xac dinh cic ham toan hoc dé
nan chinh anh, con phai xac dinh thém céc dic trung str dung trong qua trinh

nan chinh.

= Nén anh

Nén anh 1a qué trinh lam gidm lugng thong tin du thura trong dir liéu
gbc do d6 lugng thong tin thu duge sau khi nén thuong nhé hon dit liéu gbc
rat nhiéu.

Nén anh duogc phan lam hai loai chinh:

+ Nén mét mat thong tin: dung dé nén tép anh, nén am thanh. Vi du:
RLC, Huffman

+ Nén bao toan thong tin: thuong sir dung dé ma hoa dit liéu hodc nén
cac t¢p chay. Vi du: JPG
1.2. Nhan dang van tay.

1.2.1. Khoa hoc vé diu vén tay.

Nguoi ta biét rang dau van tay cia mdi ngudi 1a doc nhat. Xéc suat hai
ca nhan- tham chi hai anh em sinh déi cung trimg c6 ciing mot bo dau van tay
1a 1/64 ti. Ngay ca cac ngodn trén cing ban tay ciing c6 van khac nhau. Dau
vén tay ciia mdi nguoi 1a khong doi trong sudt cude doi. Nguoi ta co thé phau
thuat thay da ngon tay, nhung chi sau mot thoi gian ddu van tay lai trd nén
nhu ban dau.

DAu van tay duoc khdi tao ¢ thai nhi vao giai doan 6 dén 7 tuan tudi.
PAu tién 16p dém duogc hinh thanh. Kich ¢& va vi tri 16p dém s€ quyét dinh

phan nao hinh dang kiéu van tay. N6i chung, nhiing 16p dém co kich thudc
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nho s€ tao nén nhitng van dang vom, nhiing 16p dém co kich thudc 16n hon s€
tao ra nhitng van hinh méc hodac hinh tron. Néu 16p dém bi 1¢ch thi no s€ tao
ra van tay khong dbi ximg. DAu van tay bat ddu ndi rd khi thai nhi duoc 3
thang tudi.

Khoa hoc vé ddu vén tay duoc Francis Galton khoi xudng vao cubi thé
ky XIX.

Niam 1880 Henry Fault dua ra 1y ludn vé sb luong van tay RC ( Ridge
Count) dé d4nh gia muc d6 phu thudc gen vén tay vao di truyén.

Cac nha bac hoc cho ré“mg dau van tay duoc hinh thanh dudi tac dong
ctia hé thong gen di truyén ma thai nhi duoc thira huong va nhiing tac dong
clia moi truong: su cung cap oxi, su hinh thanh day than kinh...

Nim 1868 nha bac hoc Roberts chi ra rang mdi ngén tay c6 mot moi
truong phat trién vi mé khac nhau ngoai ra ngoén tay cai va tré con chiu thém
mot sd tac dong ctia moi truong riéng. Vi vdy van tay trén mudi dau ngon tay
ctia mdi c4 nhéan 1a khac nhau.

Nam 1968 nha bac hoc Holt d3 chimg minh duoc rang c6 thé du doan
tuong ddi chinh xé4c tong s6 lugng van tay TRC ( Total Ridge Count) va mirc
d6 phu thudc cua ching vao gen di truyén ctiia mdi ngudi. Vi vy c6 thé coi
TRC 14 biéu hién phu tro cta hé théng gen ma con ngudi dugc thira ké.

Viéc str dung déu van tay va van chan cua con ngudi dé nhan dang da
dugc ngudi Trung Qudc lam tir thé ky XIV.

Nguoi ta da bat dau tinh co sir dung déu van tay vio thang 7 nam 1858,
Ngai William Herschen mot quan cai tri nguo1 Anh tai Indian do qua buc xuc
v6i tinh gian tra da bat thuong gia ban x 1a Rajyadhar Konai in dau ban tay
1én mat sau cta to hop dong.

Vao nira thé ky XIX, Richard Edward Henry cua Scotland Yard ( co
quan an ninh cia Anh) da phét trién phuong phap phén loai va nhan dang van
tay. Phuong phap nay duoc Francis Galton cai tién vao nim 1892 va dugc sir

dung dung 1am co s¢ thuc nghiém vaoi do tin cdy cao. Gan nhu d@)ng thoi voi
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hé théng phan loai van tay cua nguoi Anh, Juan Vucetich da tao ra mot hé
théng phan loai khac cho cac nudc dang dung tiéng Tay Ban Nha. Hién nay
InterPol str dung ca hai hé thong néu trén. O My c6 nhiéu hé théng phan loai
va xur ly thong tin van tay. Tuy nhién c6 thé phan loai vén tay theo 3 kiéu
chinh: xody tron, méc va vom. Ngoai ra mdi kiéu con dugc phan theo do
nghiéng: 0, 45,90 va 135 do.

DA4u van tay duoc sur dung trong linh vuc hinh su, trong viéc xac dinh
nhan than cua ca nhan khi truy cap mang hodc mod khoa, mot sé ngan hang da
bat dau thanh toan thé ATM str dung may doc van tay.

1.2.2. Tong quan vé véan tay, mot so phwong phap phén loai vén tay.
1.2.2.1. Tong quan vé vén tay.

Van tay la nhitng duong c6 dang dong chay ¢ trén ngon tay nguoi. NO
13 mot tham s6 sinh hoc bat bién theo tudi tac dic trung cho mdi co thé. Hién
nay viéc str dung cong nghé nhin dang van tay dugc tin cdy hon nhiéu so véi
cac phuong phap nhan dang thong thuong khac nhu chir ky, mit nguoi hay
giong noi.

Thong thuong viéc nhan dang van tay duogc thuc hién mot cach thu
cong boi cac giam dinh vién, tuy nhién viéc 1am nay rat don diéu, thiéu khoa
hoc, mét thoi gian do co so di liéu van tay thuong kha 16n va do d6 khong
thoa man yéu cau cta cac tng dung méi. Vi vay hé AFIS ra doi da tro thanh
mét nhu ciu cép thiét. Hién nay mat s6 nude trén thé gi61 nhu My, Phap, Nhat
da nghién ctru thanh cong hé AFIS cho cong tac hinh su. Mac du da c6 nhiing

tién bo dang ké trong viéc thiét ké cac hé AFIS trong hon 30 nim qua nhung
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do mot sb yéu td nhu thiéu cac thuat toan trich chon dic diém du tin cay, kho
khin trong viéc xac dinh mot cach dinh luong su giéng nhau gitta hai van tay.
Cac hé AFIS hién nay van chua dat duoc tinh ning mong muén. Vi vay
n6 van dang duoc nghién ctru rong rai trén thé gioi.
Téng quan nhting van dé co ban nhét ctia hé AFIS, ciu tric cia mot hé

duoc mo ta nhu sau:

Tram du H¢ AFIS Cég hé Phan hé tir xa
cuoi khac thong
May chu May chi Giao dién véi cac Giao dién véi céc
d6i sanh mi héa HT bén ngoai phan hé tir xa

Quén 1y ludng cong viée

May chu May chu quan Méy chu quén May tram
AFIS Iy CSDL WIP Iy CSDL HT
CSDL CSDL WIP CSDL quén ly
AFIS

So do kién tric ciia mét hé AFIS (hé MetaMorpho)

Van tay thu nhan rat quan trong trong qua trinh xtr Iy. Khi xay dung co
s¢ dir li¢u van tay, hé théng trich ra dic diém cta anh van tay, dua vao phan
loai van tay, ma hoa chung va luu trtr ching vao co s¢ dir li¢u dé phuc vu cho
cac giai doan x1r 1y sau nay; con trong qua trinh nhan dang mot van tay cho
truge, cac dic diém trich chon duoc dung cho phan loai va dbi sanh. Cac dic

di€ém cua anh van tay c6 thé dugc chia lam hai loai chinh:
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a. Dic diém tong thé 13 hudng cua cac dudng van tay tai cac

vung dugc st dung cho qua trinh phan loai.

b. Pac diém cuc bo bao gom diém két thiic va diém ré nhanh,
dugc st dung cho qué trinh doi sanh. Ngoai ra con ké dén
tam va tam phan diém Ia hai loai dac di€ém duoc st dung

trong qua trinh phan loai.
e Y nghia ctia viéc phan loai anh van tay.

v" Phén loai: Céac anh van tay dugc phan loai nham tang tdc d6 tim

kiém trong co s& dif lidu van tay trong qué trinh nhan dang.

v Tim kiém: Théng tin vé loai cta anh vén tay dugc str dung dé thu

hep pham vi tim kiém trong co sé dit liéu.

v' Déi sanh, kiém tra: Viéc ddi sanh anh van tay can nhan dang chi
can duoc tién hanh trén vén tay ( co trong co so dit liéu ) thudc
loai da dugc xéac dinh nho qué trinh phén loai. Pay 1a giai doan
quyét dinh xem hai anh van tay c6 hoan toan giéng nhau hay
khong va dua ra két qua nhan dang, ttrc 13 anh vén tay can nhan
dang tuong tmg v4i van tay cta ca thé nao da duoc luu trit trong
co s& dir liéu.

1.2.2.2. Mot s6 phwong phap phén loai vén tay.

Céc phuong phap phan loai van tay déu dua trén hai dic diém chung
nhat ctia moi van tay, d6 1a tAm va tam phan diém( hay con duoc goi 1a
core va delta). Dya trén cac thong tin vé sb lugng tam phan diém va vi
tri cia ching la xac dinh dugc loai van tay. Van tay dugc phan lam cac
loai: Left( Quai trai), Right( Quai phai), Arch( Cung), Whorl( Xoin),
va Unkown ( khong biét).
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Fig. 1 Left loop Fig. 2 Right loop

Trich chon tdm (core) va tam phan diém (delta) néu s6 lugng
(core, delta) 1a (1,1) (2,2) (1,2) Quai hay cung chdi? Xody hay quai
kép? Quai trai hay quai phai? Cung tron Quai trai Quai phai Cung choi
Xoay Quai kép. Sau ddy em mudn gidi thiéu mot sé phuong phap phan
loai van tay dd dugc nghién ctiru va cong bd, mudn luu ¥ téi phuong

phap trich chon tdm va tam phan diém dugc st dung:

o Phwong phdp phdn loai Henry: Pay 1a phuong phap phan loai c6

dién va phd bién nhat, duoc str dung chii yéu khi nhan dang van

tay mot cach thi cong. Cac tAm va tam phan diém duoc nhan biét

bang mat thudng va van tay dugc phan loai dua trén sd lugng

duong van bi cit boi dudng ndi tAm va tam phan diém.

Céac phuong phap phan loai dua trén cac dic diém tong thé. Viéc
phan loai van tay trong phan 16n cac hé AFIS hién nay déu dua trén cac

dic diém téng thé. Viéc trich chon tAm va tam phan diém c6 thé duoc
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thie hién tryc tiép trén anh van tay theo phwong phap xir Iy anh theo
timg diém, nhung nhuoc diém cua phuong phap nay la tbe do xu 1y
cham. Sau khi tach hudng cac vung s¢ nhan duoc mot anh dinh hudéng

dac trung cho van tay.

o Phwong phdp 2: Mau phan bd huéng chuan dugce dinh nghia 1a

mot miu hai chiéu mo ta phan b cua cac hudng lan xung quanh
mot diém dic trung. Bang nghién ctru thdng ké trén nhiéu van
tay, cac tac gia da dinh nghia dic trung tdm, tam phan diém bang
cac mau phan b hudéng chuan. Viéc trich chon tim va tam phan
diém dugc qui vé viée tim kiém trén anh dinh huéng cac vecto
phan bd hudng co dang giéng v6i miu phan b hudng chuin
bang cac dbi sanh cac miu phan bd hudng tai cac diém co kha
nang 14 dic diém voi cac mAu phan bd hudng chuan. Mau phan

bd huéng chuan dic trung cho tam phan diém.

. Phuwong phdap 3: Huéng cia cac vung dugc luong tir hoa theo 8

hudng trong khoang tir 0° d&én 180°. Cac ving dic diém tim va
tam phan diém dugc dinh vi trén anh dinh hudéng béng cach kiém
tra chi s Pointcare Index trén mot duong cong nho khép kin

xung quanh mdt diém.

-> Sau khi nghién ctru va phén tich vu nhugc diém cua tung

phuong phép em thay phuong phéap 3 c6 nhiéu vu diém nhét.

Thr nhéat : Pay 1a cach tiép can truyén thong nhat dbi véi bai
toan phan loai van tay. Chinh vi vdy, ching c6 thé tiép nhan va dap ung
dugc cac yéu cau, cac quy udc cua khach hang dé co thé dong bo hoa

voi1 dit liéu duogc phan loai thu cong trudce day.
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- Thu hai : Pay ciling 1a mdt phuong phap kha don gian nén em co

thé cai dat vao cac module.

1.2.3. Cac kiéu van tay — ¢é 17 kiéu van tay.

1.3. Két chwong.

Chuong nay da trinh bay khai quét vé xir 1y anh, khoa hoc vé dau van

tay, mot s6 phuong phap phan loai van tay va cac kiéu van tay.

a.

b.

Van xoay.

Van xody dong tam.

Van xoay Oc.

. Van xoay doi.

Van xoay dai.

Van xo4y vo.

. Van xoay mat tron.

. Van moéc doi.

Van moc.
Van modc nguoc.
Van moc xuoi.

Véan moc bep.

. Van song.

. Van song than.

Van séng con.

Van mac lién song.

. Cac van dac biét.

Nhan dang van tay-Nguyén Thi Van
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CHUONG II: KY THUAT POINTCARE TRONG TU PONG NHAN
DANG VAN TAY

2.1.Tién xir Iy anh trwéc khi dwa vao nhin dang van tay.

Cac anh vén tay cta ching ta hau hét 1a cac anh duoc quét tir cac chi
ban gidy. Cac chi ban nay theo thoi gian c6 thé khong chuan( kich thudc, mau
séc). Mit khac chat luong anh rat khac nhau. Vi vay can c6 mot buée chuin
hoéa vé mot mic chudn tot nhat dé co thé khai thac cac thong tin trén anh.
Budc nay goi la thuong hoa ( Normalization).

Hau hét cac phuong phap phéan loai van tay déu sit dung cach mo ta
huéng cua cac duong van tay, nguoi ta thuong goi la Truong hudng
“Orientation Field”. Pé tinh mot hudng cuc bo ngudi ta tinh hudng bién thién
16n nhit ctia mot 17*17. Bude nay goi 1a tinh dinh hudng ( Direction).

Viy & giai doan tién xur Iy anh c6 hai budc 1a: Thuong hoa va Tinh
truong dinh hudng.

Tinh thuong hoa.

Phuong phéap nay do Hong,Wan va Jain dé xuét :

V&1 moi diém anh:

II I'r - - s -y
[‘»1. +J — if I(i,j)>M
N(i, )=
‘ Jl-[]hrf ,"L _
off i'.'.’.l Lﬂ‘!“‘['
where
| M-1N-1
MN = =
=0 =0
and
1 M-1N-1

Vil =—— N NI, i) - M(1)?
MN ~ =

i=0 j=0
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Trong d6 Mo va Vo la cac gia tri mirc xam va do 1éch chuén.

Nhu vay phép thudng hoa thuc chat 1a chuyén ky vong( gid tri trung
binh ) va phuong sai ( d6 1éch chudn ) cua tip hop cac diém trong anh van tay
vé mot ky vong va phuong sai chuan.

Trong bai toan nay ta chon Mo=100, Vo=100.
L R T 2t TR T o :_

Day la anh van tay sau khi thuc hién chirc nang thuong hoa.
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Phép thuong hoa co tic dung lam giam lem cua nhirng vung c6 do
lem khong 16m 1am cho anh 16 hon.
Tinh truwong dinh huwong.

Céc budc dé tinh truong dinh hudng.

- Dung phép loc Sobel dé tinh téc do bién thién tai timg diém
theo huéng x va y. Tir d6 tinh duoc vecto Gradient cta timg diém, nod
thé hién hudng c6 toc d6 bién thién 16n nhét, d6 chinh 1a phap tuyén cia
duong van tay tai diém dang xét.

G,

J

G

¥

olx. y)= arctai

- Tuy nhién, dé dat dugc d6 chinh xac tét ma do phuc tap tinh toan
chap nhan duoc thi phai xét dén hudng cha dao cho ting ving. Theo cac
nghién ctru thi ngudi ta chon ving 17* 17 1am chuén.

Z sim 2o (r’. j)

0 (x.y) = —arctan| ="

2 Zcos Efx(f. j)
(

ij e,

Pay 14 vi du vé tinh truong dinh hudng.
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2.2. Phuong phap trich chon dic trung.

Pay 1a phuong phap trich chon diém Core va diém Delta dya trén céc
Singular Point
2.2.1. Téong quan vé phwong phdp.

Phuong phap nay dua trén viéc xac dinh vi tri cia cac Singular Point dé
phan loai van tay.

Co 2 loai Singular Point 1a Core va Delta.

- Core la tam cta vong xoay van tay.

- Delta la tam phan diém, 1a noi giao nhau cua 3 hudng vén, c6 thé

coi n6 13 diém xa nhét ctia cac vong van chinh.

Nho dic diém ndy ma ta c6 thé phan loai van tay:

— % -

; g f} ?\

r e !
—/ )\
—i ””I\h - R — AN =
s — —— | | ——/————
N — —— R PR S—
- ; - | —
a) b) c)

Day 1a 4 loai van tay chinh: Left, Right, Whorl, va Arch.
Nhu vay dé co thé ap dung dugce phuwong phép nay ta phai tim duoc
Core va Delta. Trong bdo cao nay em s€ st dung phuong phéap

Pointcare dé 4p dung cho bai toan nay.
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2.3. Ky thuat Pointcare trong nhan dang van tay.

Phuong phép nay dua trén viée tinh do vong ciia mot nhom cac diém
trong 1 vung 3*3.

O day ta chia thanh hai nhdm vong 1én va vong xudng dé tinh Pointcare
Index cua ting nhém.

Tinh tong cong 8 goc xung quanh diém ( x,y):

..l'
.r_.
ZJLI,.IL 1.
N

Ziv k=)

Poincare(x, y) =

Trong do:
e sy T
ali ) if |:_":' 'Ii;"‘ - .
Ak)l=<m+dlk) if f:Ls'i'Jf-_ri—T
T —alk) otherwise

0 (ﬁ') =6 (_'Tl[kﬂ]lmu:ud Np > Vik+1)mod N, ) ~0(x,., )

0 (x,. v, ) 1a goc chu dao tai ving (x,y) .
2.3.1.Co 6 Iy thuyét ciia kj thudt nay:
Khi tinh duoc céc Pointcare Index & trén ta c6 thé xac dinh ving d6 co

phai la Core va Delta khong.

_//\\\____//—\‘\ 17171V
[NV AN A A ]
HEZINAR NEAICTA Al | X ]\
Via =/ [T s e e s~
N e BERERERR — ===~
P (i ) = 360° P(;,d(lij) = 180° P, (i) =-180°
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Néu Pointcare( x,y )=180 : ving dang xét 1a Core ( Tam).

Néu Pointcare ( x,y )=-180: ving dang xét 12 Delta ( Tam phan diém).

Truong hop khéc : khong phai 1a Singular Point.

Ngoai ra néu Pointcare (x,y)=360: ving d6 1a Whorl.

Dua trén danh gia vé vi tri va sb lugng cua Core va Delta ta co thé dua
ra két luan phan loai van tay.
2.4. Két chwong.

O chuong niy em di trinh bay giai doan tién xir 1y anh, phuong phap

trich chon déc trung va vé k¥ thuat PointCare trong nhan dang van tay.
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CHUONG III: CHUONG TRINH THU NGHIEM

3.1. Giéi thiéu vé chwong trinh
3.1.1.Cong cu cai dat.

v’ So nét vé Visual C++6.0

Visual C++6.0 nam trong bd Microsoft Visual Studio 6.0. Pay 1a mot
moi truong 1ap trinh da nang danh cho ngén nglr C/C++ va vi 1a mot moi
truong 1ap trinh trén hé diéu hanh Windows nén Visual C++ cho phép lap
trinh vién thuc hién rat nhiéu cong viéc, ho tro 1ap trinh vién viée coding, thiét
ké giao dién... Trong Visual C++6.0 chung ta c6 thé tao duogc: cac Gmg dung
trén Windows, Active hay thu vién lién két dong DLL... Visual C++6.0 c6
nhiéu cong cu gitp viéc thiét ké giao dién cho chwong trinh, kiém 16i va sira
16i. Thur vién MFC (Microsoftv Foundation Class) 1a thur vién tap hop céc 16p
huéng ddi twong dong géi cac ham API cia Windows va cac kiéu dir liéu dic
bi¢t. Bén canh st dung thu vién MFC trong Visual C++6.0, chung ta c6 thé sir
dung céc ham C chuén.

v Ly do str dung cong cu Visual C++6.0.

Chuong trinh duoc viét bang ngdn ngir Visual C++ 1a vi toe do xtr 1y
ciia Visual C++ nhanh, nhe. Ngoai ra Visual C++ con hd trg nhiéu ham
chuan, nhiéu thu vién gitp cho viéc lap trinh tré nén dé dang hon. Tuy nhién
vi thoi gian thuc hién d6 an khong nhiéu nén d6 an nay chi tip trung vao viéc
cai dat dé minh hoa hoat dong, cling nhu két qua ban dau cua ky thuat nay.
3.1.2. Tién xir ly dnh.

Céc anh van tay cta chiing ta hau hét 1a cac anh dugc quét tir cac chi
ban gidy. Cac chi ban nay theo thoi gian c6 thé s& khong chuéan ( kich thudc,
mau sic) mat khac chat luong anh s& rat khac nhau. Vi vay can phai c6 mot
budc chuan héa vé mot mic chuan tot nhat dé c6 thé khai thac cac thong tin

trén anh. Budc ndy goi 1a budc thuong héa ( Normalization). O trong giai
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doan nay thi n6 bao gdm hai chtc ning con d6 1a thuong hoa va truong dinh
huong.
_Trudc tién em s& mo ta vé chirc ning thuong hoéa ( Normalization).
Chtrc nang nay st dung mgt ham chinh d6 1a ham Threshold(). Ham nay s€
cho ta biét dugc gia tri mirc xam trung binh cua timg anh. Tir gia tri mic xam
trung binh d6 ta s& phan ngudng cho anh. Tai mdi diém anh:
% Néu gia tri mirc x4m ma 16n hon gia tri mirc x4m trung binh thi
gan cho diém d6 c6 gia tri mirc xam 1a 255.
% Néu gia tri mirc x4m ma nho hon gia tri mirc xAm trung binh thi
gan cho diém d6 co gia tri mirc xam 13 0.
void CTestAlgorithmDIg::Threshold(){
m_pclmageThreshold=(unsigned char *)malloc(m_ISizeOfBitmap);
pStartWindows=7;
gStartWindows=7;
pEndWindows=m_iWidthCom-7;
gEndWindows=m_iHeightCom-7;
int m_iAverage=0;
//Tinh gid tri trung binh ctia mrc xdm
for(unsigned long run1=0;runl<m_ISizeOfBitmap;runl++)
m_iAverage+=*(m_pclimage+runl);
m_iAverage/=m_ISizeOfBitmap;
int ThresholdValue=m_iAverage;
//Phan ngudng
for (unsigned long run2=0;run2<m_ISizeOfBitmap;run2++)
{
if (*(m_pclmage+run2)<ThresholdValue)
*(m_pclmageThreshold+run2)=0;
else

*(m_pclmageThreshold+run2)=255;
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//PBua ra man hinh gia tri trung binh cuia mirc xam
m_sResult.Format("%d", ThresholdValue);

UpdateData(FALSE);
¥

Sau khi thuc hién xong ham nay, man hinh ctia chuong trinh s& hién thi
cho ta biét duoc gia tri mirc xam trung binh ctia anh can phan loai 14 bao
nhiéu dong thoi sé hién thi cho ta thay duoc anh vén tay sau khi d dugc phan

nguong.

Vi du anh sau khi da dugc phan ngudng.

_Viéc tiép theo 1a em s& mo ta vé chuc niang trudng dinh hudng. Dé
thuc hién chiic ndng nay thi dau tién em sur dung phép loc Sobel dé tinh téc d6
bién thién tai timg diém theo hudng x,y. Tir d6 ta tinh duoc vecto Gradient
cta ting diém, nd thé hién hudng c6 téc do bién thién 16n nhat, d6 chinh 1a

phap tuyén ctiia dudng van tay tai diém dang xét.
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Viéc biéu dién cac anh van tay thuc chét 1a st dung mot ma tran dé
biéu dién nd nén ban chit cua phép loc Sobel s¢ duogc thuc hién nhu sau: ta
chia anh van tay ra thanh cac vung c6 kich thuéc 3x3 ( d6 chinh 1a ma tran

con 3x3) sau do6 ta nhan chap tirng vung ( trng ma tran con ) theo:

1 0 -1
e Chiéudocvéimatran|2 0 -2
1 0 -1
1 2 1
e Chiéungang vdimatran | 0 0
-1 -2 -1

void CTestAlgorithmDIg::Sobel(){
Il SIZEOFMASK=3
int * Mask = (int *)malloc(SIZEOFMASK*SIZEOFMASK*sizeof(int));
m_piSobelx =(int *)malloc(m_ISizeOfBitmap*sizeof(int));
m_piSobely =(int *)malloc(m_ISizeOfBitmap*sizeof(int));
int temp=0;
int a= SIZEOFMASK/2;
//Sobelx
*(Mask+0)=1;
*(Mask+1)=2;

*(Mask+2)=1,;

*(Mask+3)=0;
*(Mask+4)=0;
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*(Mask+5)=0;

*(Mask+6)=-1;
*(Mask+7)=-2;
*(Mask+8)=-1,
for (unsigned int yl=a;yl<m_lImageHeight-a;yl++)

for (unsigned int x1=a;x1<m_lImageWidth-a;x1++) {

temp=0;

for(int n1=-a;nl<=a;nl++)

for (int m1=-a;ml<=a;ml++){

temp+=
GetMaskValue(Mask,SIZEOFMASK,m1,n1)*GetBufferValue(m_pclmageThreshold,x1+m1,y1+nl);
¥
SetBufferValue(m_piSobelx,x1,y1,temp);
}
//Sobely

*(Mask+0)=-1;

*(Mask+1)=0;

*(Mask+2)=1,;

*(Mask+3)=-2;

*(Mask+4)=0;

*(Mask+5)=2;

*(Mask+6)=-1;

*(Mask+7)=0;

*(Mask+8)=1;

for (unsigned int y2=a;y2<m_lImageHeight-a;y2++)

for (unsigned int x2=a;x2<m_lImageWidth-a;x2++) {

temp=0;

for(int n2=-a;n2<=a;n2++)
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for (int m2=-a;m2<=a;m2++){ {

zZIr\)/I+a:skVal ue(Mask,SIZEOFMASK,m2,n2)*GetBufferValue(m_pclmageThreshold,x2+m2,y2+n2);
¥
SetBufferValue(m_piSobely,x2,y2,temp);
¥
free(Mask);

m_sResult="Sobelx,Sobely are created.";

UpdateData(FALSE);

Sau khi thuc hién phép loc Sobel xong thi ta xac dinh hudéng cia cac diém

bang ham Direction().

void CTestAlgorithmDIg::Direction()
{

int a=SIZEOFCOMPONENT/2;

int p,q,x,y;
int dem=0;

m_pdAtan= (double *)malloc(m_ISizeOfBitmap*sizeof(double));
memset(m_pdAtan,0,m_ISizeOfBitmap*sizeof(double));

m_pdOrientation= (double *)malloc(m_iSizeOfComponent*sizeof(double));

memset(m_pdOrientation,0,m_iSizeOfComponent*sizeof(double));
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m_pdirDirection = (Directional
*)malloc(m_iSizeOfComponent*sizeof(Directional));

double temp,templ,temp2;
Directional dtemp;

for (unsigned long run=0;run<m_ISizeOfBitmap;run++)

{
if ((*(m_piSobelx+run)==0)&&(*(m_piSobely+run)==0))
*(m_pdAtan+run)=OVERPOINT;
else
*(m_pdAtan+run) = atan2(*(m_piSobely+run),*(m_piSobelx+run));
}
for (int run1=0;runl<m_iSizeOfComponent;runl++)
{

p=run1%m_iWidthCom;
g=runl/m_iWidthCom;

x=a+ SIZEOFCOMPONENT*p;
y= a+SIZEOFCOMPONENT*g;
temp1=0;

temp2=0;

int dem=0;

for(int n=-a;n<=a;n++)

for (int m=-a;m<=a;m++)

{
if (GetBufferValueAll(m_pdAtan,x+n,y+m)!=OVERPOINT)
{

dem++;

templ+=sin(2*GetBufferValueAll(m_pdAtan,x+n,y+m));
temp2+=cos(2*GetBufferValueAll(m_pdAtan,x+n,y+m));
¥

¥
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if(dem==0)

{
temp=OVERPOINT;
dtemp.co=OVERPOINT;
dtemp.si=OVERPOINT;

¥

else

{
temp=0.5*atan2(temp1,temp2);
dtemp.co=R*cos(temp);
dtemp.si=R*sin(temp);
temp=temp*180/PI;

¥

*(m_pdOrientation+runl)=temp;

*(m_pdirDirection+runl)=dtemp;

m_pcDirection= (unsigned char *)malloc(m_ISizeOfBitmap*sizeof(unsigned
char));

for (unsigned long run2=0;run2<m_ISizeOfBitmap;run2++)

{

*(m_pcDirection+run2)=0;

char Deltax=0,Deltay=0;

for (int run3=0;run3<m_iSizeOfComponent;run3++)

{

dtemp="*(m_pdirDirection+run3);

double dAngle=*(m_pdOQrientation+run3);
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p=run3%m_iWidthCom;
g=run3/m_iWidthCom;
x=a+ SIZEOFCOMPONENT*p;
y=a+SIZEOFCOMPONENT*q;
if ((dtemp.si!l=OVERPOINT)&&(dtemp.col=OVERPOINT)){
dem++;
for (int r=0;r<=R;r++){
Deltax=Round(r*dtemp.co/R);
Deltay=Round(r*dtemp.si/R);
SetBufferVValue(m_pcDirection,x+Deltax,y+Deltay,255);
SetBufferValue(m_pcDirection,x-Deltax,y-Deltay,255/2);

¥
3.1.3. Phwong phap Pointcare

Phuong phép Pointcare 1a mot trong nhitng phuong phép trich chon dac
trung, phuong phap nay duya trén viéc tinh d6 vong clia mot nhom cac diém.
Tur d6 trich chon duge hai diém d6 1a Core va Delta.

- Core 1a tdm ctia vong xody van tay.

- Delta 14 tam phan diém, 13 noi giao nhau cta 3 hudng van, c6 thé coi

n6 1a diém xa nhét ciia cac vong van chinh.

O myc 3.1.2 em da mo ta chirc nang tién xu 1y anh. Sau khi chuong
trinh thyc hién xong chirc ndng tién xur ly anh thi ta thu dugc mot anh van tay
bao gom cac hudng van cua cac diém. Dya vao d§ vong cia mdt nhém cac

diém trong mot viing 3x3 ta xac dinh dugc diém Core va Delta.
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Duéi ddy 1a doan code mé ta k¥ thuat trich chon diém Core va Delta:

for (int run2=0;run2<dem;run2++){
m_dPIndexCore=0;
m_dPIndexDelta=0;
temp=0;

int fault;

if (TRUE){
int p=PointArray[run2]/256;
int g=PointArray[run2]%256;

if (p<4)||(p>m_iWidthCom-4)||(g<4)||(g>m_iHeightCom)) continue;
int x= a+ SIZEOFCOMPONENT*p;
int y= a+SIZEOFCOMPONENT*q;

if (PointLeft[run2]) {
/ITim Core
fault=0;

for (inti1=0;i1<=5;il++) {
temp= GetMaskValue(m_pdOrientation,il,p,q)-
GetMaskValue(m_pdOrientation,il+1,p,q);
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if ((temp<CANTREN)&&(temp>-CANDUOI))
m_dPIndexCore+=temp;

else fault++;

}

if

((m_dPIndexCore>CHAPNHANDUOI)&&(m_dPIndexCore<CHAPNHANTREN

)&& (fault<=1)&&(p>5)&&(p<m_iWidthCom-5)&&(q<m_iHeightCom-7)){
CoreLeft[SumCorel]=PointLeft[run2];
Core[SumCorel++]=p*256+q;

//Tim Delta
fault=0;
temp =GetMaskValue(m_pdOrientation,4,p,q)-GetMaskValue(m_pdOrientation,5,p,q);

if (temp<=CANDUOI)&&(temp>=-CANTREN)) m_dPIndexDelta+=temp;

else fault++;

temp =GetMaskValue(m_pdOrientation,5,p,q)-
GetMaskValue(m_pdOrientation,6,p,q);

if ((temp<=CANDUOI)&&(temp>=-CANTREN)) m_dPIndexDelta+=temp;
else fault++;

temp =GetMaskValue(m_pdOrientation,6,p,q)-
GetMaskValue(m_pdOrientation,7,p,q);

if ((temp<=CANDUOI)&&(temp>=-CANTREN)) m_dPIndexDelta+=temp;

else fault++;

temp =GetMaskValue(m_pdOrientation,7,p,q)-
GetMaskValue(m_pdOrientation,0,p,q);
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if (temp<=CANDUOI)&&(temp>=-CANTREN)) m_dPIndexDelta+=temp;

else fault++;

temp =GetMaskValue(m_pdOrientation,0,p,q)-
GetMaskValue(m_pdOrientation,1,p,q);

if ((temp<=CANDUOI)&&(temp>=-CANTREN)) m_dPIndexDelta+=temp;
else fault++;

temp =GetMaskValue(m_pdOrientation,1,p,q)-
GetMaskValue(m_pdOrientation,2,p,q);

iIf ((temp<=CANDUOI)&&(temp>=-CANTREN)) m_dPIndexDelta+=temp;

else fault++;

If ((m_dPIndexDelta>-CHAPNHANTREN)&&(m_dPIndexDelta<-CHAPNHANDUOI)& & (fault<=1)){

Delta[SumDelta++]=p*256+q;

if (Core[SumCorel-1]==p*256+q) {
Core[SumCorel-1]=0;

SumCorel--;

¥

else{

/[Tim Core

temp= GetMaskValue(m_pdOrientation,4,p,q)-GetMaskValue(m_pdOrientation,5,p,q);
if (temp<CANTREN)&&(temp>-CANDUOI)) m_dPIndexCore+=temp;
else fault++;

temp= GetMaskValue(m_pdOrientation,5,p,q)-
GetMaskValue(m_pdOrientation,6,p,q);

if (temp<CANTREN)&&(temp>-CANDUOI)) m_dPIndexCore+=temp;

else fault++;

temp= GetMaskValue(m_pdOrientation,6,p,q)-
GetMaskValue(m_pdOrientation,7,p,q);
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if (temp<CANTREN)&&(temp>-CANDUOQOI)) m_dPIndexCore+=temp;

else fault++;

temp= GetMaskValue(m_pdOQrientation,7,p,q)-
GetMaskValue(m_pdOrientation,0,p,q);

if (temp<CANTREN)&&(temp>-CANDUOI)) m_dPIndexCore+=temp;

else fault++;

temp= GetMaskValue(m_pdOrientation,0,p,q)-
GetMaskValue(m_pdOrientation,1,p,q);

if (temp<CANTREN)&&(temp>-CANDUOI)) m_dPIndexCore+=temp;

else fault++;

temp= GetMaskValue(m_pdOrientation,1,p,q)-
GetMaskValue(m_pdOrientation,2,p,q);

if (temp<CANTREN)&&(temp>-CANDUOQOI)) m_dPIndexCore+=temp;
else fault++;

if (GetMaskValue(m_pdOrientation,3,p,q)>0) {

temp= GetMaskValue(m_pdQOrientation,2,p,q)-(GetMaskValue(m_pdOQrientation,3,p,q)-
180);

if (temp<CANTREN)&&(temp>-CANDUOI)) m_dPIndexCore+=temp;

else fault++;

}
else{
temp= GetMaskValue(m_pdQrientation,2,p,q)-GetMaskValue(m_pdOrientation,3,p,q);

if (temp<CANTREN)&&(temp>-CANDUOQOI)) m_dPIndexCore+=temp;

else fault++;

¥
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if
((m_dPIndexCore>CHAPNHANDUOI)&&(m_dPIndexCore<CHAPNHANTREN))

{
CoreLeft[SumCorel]=PointLeft[run2];

Core[SumCorel++]=p*256+Q;

Vay muc ndy em d4 trinh bay duoc viée thiét ké chuong trinh va cai dt
demo cho chuong trinh nhan dang van tay sur dung k¥ thuat Pointcare.

Muc tiép theo em sé& trinh bay vé giao dién va cach st dung chuong trinh.

3.2. Mo ta chuwong trinh thir nghiém va cac chirc nang cua chwong trinh.

3.2.1. Giao dién chinh cua chwong trinh.

B TestAlgorithm a

Select

Normalization

SobelFilter

DirectionMap

Classification

About
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Giao dién ctia chuong trinh gom:

v Cac nut button: Select, Normalization, Sobelilter, DirectionMap,
Classification, About.

v/ Bén phai cac nat button 1a mot Edit box dé hién thi anh trong qua
trinh thyc hién céc chiic nang cua chuong trinh

v Edit box ¢ phan cudi ctia man hinh hién thi dung dé hién thi cac
doan text.

3.2.2. Cdc chirc nang chinh cia chwong trinh.

v’ Chirc nang lya chon anh dua vao phan loai.

Kich chudt trai vao nat button Select sé cé giao dién nhu sau:

u, ;fyzu,..; i g _@J

Select

Normalization Wef 1] @@
Look in: ID My Documents LJ ek B

: ) GomPlayer
SobelFiter | [E0My Music
::ijy Pictures
;i:]The KMPlayer
[#130.6.09
%lﬂ;]matranthucthe

DirectionMap

File name: |
Files of type: I Lj Cancel

Classification

About

I

Chuong trinh s€ mé ra mdt ctra so dé chung ta lya chon anh van tay sé€
dua vao phan loai. Sau khi chon dnh van tay dinh dua vao phan loai ta kich
chudt vao button OPEN sau d6 s& xuét hién mét ctra s6. Man hinh s& hién 1én
anh van tay ma chiing ta vira Iya chon, dong thoi Editbox ¢ bén dudi s& hién

thi cho ta théy dugc duong dan t&i anh vira chon.
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B TestAlgorithm

Select

Normalization

SobelFilter

Directiontap

Classification

| About |

R

IC: \Documents and Settingsthong linh\Desktopinguyen thi vaniTestalgorithmyaNH_Cal_TRAIOTEOTATPYBAODDT199MRL_L.brp

Sau khi lya chon anh dua vao phan loai xong, tiép dén s& 1a chic nang
thuong hoa.
v Chtrc nang thuong hoda
Kich chudt trai vao button Nomalization, chuong trinh sé
hién thi cho ta mirc xam trung binh cta anh & Editbox ¢ phia bén
dudi man hinh giao dién. Pong thoi chuong trinh s& hién thi cho
ta gia tri murc xam cua anh sau khi xtr Iy chirc nang

Normalization. Khi d6 giao dién ctia chuong trinh se nhu sau:
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L] TestAlgorithm

Select

Normalization

SobelFilter

Directiontap

Classification

I About

{15?

Sau khi thuc hién xong chtic ning thuong héa ta s& dén mot budc
tuong dbi quan trong d6 1a xac dinh trudng dinh huéng ciia anh van tay. D6 1a
chtrc nang loc Sobel

v" Chirc nang loc Sobel.

Pé thuc hién chuc nang loc Sobel, ta kich chudt trai vao
button SobelFilter. Sau khi thuc hién chitc nang loc Sobel, giao
dién ctia chuong trinh khéng c6 gi thay d6i nhiéu. Chuong trinh
van hién thi cho ta anh van tay sau khi thuc hién chirc nang
thuong hda. Ngoai ra & hop Edit box phia bén dudi sé thong bao

cho ching ta la churc nang loc Sobel da thanh cong.
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B TestAlgorithm

Select

Normalization

SobelFilter

Directiontap

Classification

About

Sobel Map is created

v’ Chirc nang truong dinh hudng.

Sau khi thuc hién chirc nang loc Sobel, ta co thé di dén
tinh truong dinh huéng cho anh van tay ma ching ta can phan
loai

Kich chudt phai vao button DirectionMap dé thuc hién
chtrc nang nay. Sau khi thyc hién chtrc ndng tinh truong dinh
huéng, chuong trinh s& hién thi cho ta mot anh van tay nhung
khong phai la anh van tay sau khi dugc phan nguéng ma la anh
van tay sau khi da tinh truong dinh hudng.

Sau day la anh van tay sau khi thuc hién chirc nang truong

dinh hudng.
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B TestAlgorithm

’ Select

Normalization

SobelFilter

DirectiontMap

Classification

’ About

ISabeI Map is created

v" Chirc nang phan loai van tay.

Sau khi thyc hién chtrc nang tién xtr Iy anh thi ta di dén chtrc ning cudi
cung do la chirc nang phan loai van tay. Chirc nang nay s€ thuc hién phuong
phéap PointCare nhu da trinh bay ¢ trén.

Pé thyc hién chtc ning phan loai van tay ta kich chudt trai vao nut
button Classification ctia chuong trinh. Sau khi thye hién chirc nang phan loai
van tay, chuong trinh s& hién thi cho ta két qua ¢ Edit box bén dudi cua
chuong trinh. Chuong trinh sé& cho ta biét duoc s diém Core va Delta va anh
van tay ta dua vao phan loai thudc loai ndo. Ngoai ra chuwong trinh con hién
thi cho chiing ta anh van tay sau khi v& thém duong gia van dong thoi s& to

sang cac diém Core va Delta. Giao di¢n cua chuong trinh s€ nhu sau:
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B TestAlgorithm

‘ Select

‘ Normalization

‘ SobelFilter

Directiontap

| Classification

‘ About

|So core:1 .So Delta:1 Phan loai :Left Loop

v' Thong tin vé tac gia.

Trong phan giao dién cta chuong trinh em thiét ké thém nit About.

Chtric nang cua nat button About nay la khi kich chudt vao nut About thi giao

dién cua chuong trinh s& hién thi cho ta mot Dialog box gidi thiéu thong tin

vé sinh vién thyc hién va gido vién hudng dan.

B

le

Select

Normalization

Directiontap

Classification

About

SobelFilter About TestAlgorithm

Giao vien HD:

Sinh vien TH:

: CT 901-DHDLHP

e et

PGS.TS Do Nang Toan
Nguyen ThiVan

Socore:1 .50 Delta:1 Phan loai :Left Loop
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3.2.3. Dir liéu phuc vu phan logi van tay.

Dt li€u phuc vu cho chuong trinh thir nghiém nhan dang van tay bao
gdm 200 anh van tay véi dinh dang file anh 1a bitmap, cac loai c6 kich thudc
tir 450x 450 dén 500x 500. C4c anh van tay bao gém du tit ca cac loai nhu:
quai trai, quai phai, cung, xoay ¢, anh mo, anh nhiéu. ..

3.2.4. Nhin xét va ddanh gid két qud chung.
> Mot s6 uu diém cta chuong trinh.

_ Chuong trinh d4 thé hién cho ching ta thiy duoc tim quan trong cla

khau tién xir 1y anh ddi véi viéc phan loai vén tay.

_ Chuong trinh di thé hién cho chung ta thiy duoc cac wu nhuge diém

cua phuong phéap Pointcare trong bai todn nhan dang van tay.

> Mot s6 han ché cta chuong trinh.

_ Qua két qua chay thir nghiém chuong trinh ta thay déi luc chuong

trinh nhan dang van cho két qua sai — xac dinh sai cac kiéu van.
3.3. Két chwong.

Pay 1a chuong cudi cung cua ludn an nay. Noi dung chu yéu cua
chuong 12 mé ta mot s6 chirc niang chinh, mot s6 ham chinh sir dung trong
chuong trinh va dong thoi md ta chuong trinh, cach chay cta chuong trinh
thur nghiém. Trong chuong nay da néu bat duoc phuong phap chinh cling nhu
cach thiét phuong phap ndy trong chuong trinh. Pong thoi chuwong nay ciing
da néu nén dugc nhan xét danh gid chung cua chuong trinh cling nhu 1a uvu

nhuoc di€m cua nd.
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Két luan

1. Nhic lai sy can thiét cua dd an.

Nhu vay luan vin da trinh bay mot s khai niém vé khoa hoc dau van tay,
ky thuat tién xur Iy anh va dac biét 1a k¥ thuat PointCare trong nhan dang van
tay. Chuong trinh thtr nghiém ciling dat dugc muc tiéu, yéu cau dé ra.

2. Cac viéc da lam duoc.

Trong qua trinh thyuc hién dé tai nay em da lam dugc:

e Nghién ctru va hiéu duoc co ban vé linh vuc khoa hoc dau van tay.

e Tim hiéu duoc mot sé phuong phap tién xir Iy anh trude khi nhan
dang van tay.

e Poc cac tai liéu va cac bai bao trén cac trang web dé hiéu rd hon vé
k¥ thuat PointCare trong bai toan nhan dang van tay.

e Nghién ctru dugc cac khau cin ban, ban chat ctia phuong phap
PointCare dé ap dung vao cai dit giai quyét bai toan nhan dang van tay.

e Cai dat chuong trinh thyc hién giai quyét bai toan nhin dang van tay
tuy dong ap dung phuong phép PointCare.

3. Cac viéc co thé lam trong tuwong lai.

e Trong thoi gian to1 em sé€:

_Tham khao y kién gop y clia gido vién hudng dan va cac thiy co gido
trong khoa dé dua ra nhiing y tuong lam tang do chinh xac cho chuong trinh.

_Em sé& ¢ ging tim hiéu, nghién ctru dé c6 thé tim cac k¥ thuat khac
pht hop dé co thé két hop vé6i ki thuat PointCare trong bai toan nhan dang
van tay dé khic phyc nhitng nhuoc diém ma k¥ thuat Pointcare van chua dat
duoc.

Do luan van dugc thuc hi¢n trong thoi gian tuwong dbi ng.‘fm nén van con
mdt sé han ché chua thé dap Gmg duoc hoan toan yéu ciu ctia mot module
hoan chinh va khong tranh khoi dugc nhitng han ché va sai sot. Em rat mong
dugc sy nhan xét, gop y trao ddi cua thay cd, ban be dé luan van duoc hoan

thién hon, dap tmg duoc yéu cau cua thuc tién.
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Tai liéu tham khao

http://www.cs.bris.ac.uk/home/burghard

http://tams-www.informatik.uni-hamburg.de

http://www.opengl.org/resources/code/samples/sig99/advanced99/n
otes/node258.html

http://www.tuvanvala.com

http://bias.csr.unibo.it/maltoni/handbook
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