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TOM TAT: Trong bai viét nay, chiing t6i tim hiéu nhiing kién thitc lién quan dén thao
tdc xit Iy phdn tich dnh trong Thi gidc mdy tinh dong thoi iing dung vao viéc nhdn biét,
phdn I6p va dém hong cdu, bach cdu trén dnh bitmap.

MG PAU:

Xudt phét tf nhitng nhu cu thyc t&, Thi gidc mdy tinh da ra doi va phat trién nhanh
chdng trong sy quan tdm cla moi ngudi. Sy xuét hién clda Thi gidc mdy tinh da 1am ting kh3
ning Wng dung clia mdy tinh trong nhiéu linh vyc nhu: y t&, gido duc, kinh t&, giao thong,
quan sy,.. Pay 12 mot nganh rat rong 16n, né lién quan d&n viéc xit 1y hinh hoc dé tao mo
hinh th€ gidi thyc tif cdc dnh 2D va thao tdc x1t 1§, phan tich 4nh nhim phan 16p nhin biét va
d€m d6i tugng.

Trong Sinh hoc, viéc nhdn bi€t, phan 16p va dém ddi tugng dic biét 12 hdng cdu va
bach cdu nhdm gép phin vao viéc sd luge chdn dodn bénh 12 mot van dé da dugc dit ra tit
rdt 1au. Trude diy, cong viéc nay chd y&u duge thuc hién bing mit thudng, vi vy mat nhidu
thoi gian va d§ chinh xdc khong cao. Do d6, muc tiéu hudng tdi clia d€ tai 14 dng dung Thi
gidc m4y tinh d€ thay th€ con ngudi thuc hién thao tdc d6 nhim 1am ting do chinh xdc va nit
ngin thdi gian thyc hién.

CAC THAO TAC CO BAN TREN MOT ANH _

Dé tai tim hi€u mdt s8 thao tdc cd bin trong hai loai 4nh : Bi-level (dnh tring den) va
Grey-level (dnh xdm).

Anh Bi-level: Trén dnh Bi-level, nhitng diém den dudc goi 14 pixel d6i tugng, diém
tring goi 1a pixel nén. D€ tai trinh bay cdc khdi niém: 1an c4n clia mot diém, ving doi
tugng, sy lién k&t trong ving, ving lién thong, 16 tréng trong viing, bao déng va phén
trong,.. Dong thdi cling d€ cip cdc thao tdc trén dnh nhu: tim dién tich, chu vi, chiéu dai,
tAm, s6 do do tron clia cdc viing trong dnh ho#ic c6 thé xdc dinh bao déng, truc chinh cla d6i
tugng, md réng hay thu hep viing ddi tugng, loc xuong ddi tugng, ma hod cic thong tin clia
d6i twgng. Anh Grey-level: Trén 4nh Grey-level, cdc thong tin ciia 4nh thé hién kh4 o ndi
dung bic 4nh. Mdi pixel trong dnh c6 gid tri cudng d6 sdng tir 0 d&€n 255. Céc thong tin cia
4dnh c6 thé dugc thé hién tém tit thong qua biu dd thdng ké 1a biu dd liet ké tat ca cdc
mitc d§ xdm dugc st dung trong bifc dnh trén truc hoanh va chi ra s§ pixel cé mic d twong
ting trén truc tung. Mot k§ thuit d€ chuyén tit anh Grey-level sang 4nh Bi-level 1a k§j thuét
dat ngudng (Threshold), thao tdc nay rdt c6 10i trong viéc ldc ra cdc thong tin cda hitu ich
clia 4nh. Mit khdc dé tai con tim hiéu cdc thao tdc trén dnh Grey-level nhu loc bién ciia céc
ddi tugng trong dnh, cdc thao tdc hinh hoc c¢d bdn va mot s§ cdch xit 1§ cac di€ém nhiéu trong
dnh.
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MOT SO PHUGNG PHAP PE NHAN DANG, PHAN LGP VA PEM pOI TUGNG
TRONG ANH

Mot van dé ndi bat clia thi gidc may tinh 13 1am cho m4y tinh cé thé nhan dang dudgc dbi
tugng. D€ c6 thé nhin dang dugc cdc ddi tugng trong dnh, chiing ta cdn phai thuc hién ba
budc: '

+ Tim cdc dic trung cho déi tugng.
+ Xdc dinh 16p cho cdc ddi tigng.
+ Loai ra cdc d6i tugng khong biét.

Tim cédc dic trung cho d6i tugng tic 1a cin thu thip va tim ki€m cédc thong tin lién quan
dén d6i tugng trong dnh. X4c dinh 16p cho d6i tuong 14 dua vao cdc dic trung tim ra ma ta
x&p dd1 tugng d6 vao I6p thich hgp nhdt. Ching ta cin 4p dung nhiéu thao tdc trén dnh ma
cdc chudng trudc dd néu dé tim ra cdc dit lidu lién quan.

Viéc phan 16p va nhin dang ddi tugng c6 thé dya vao mdt s& phudng phép thdng thudng
nhu:

- Dya vao dic trung cla d6i tugng: phuong phdp nay dua vio nhiing thong tin vé do
ludng cdc ddi tugng trong dnh nhw dién tich, chu vi,... d€ nhin dang chiing.

- Thong ké : ciing dua trén cdc dic trung tim duge sau d6 thong ké ching dé dua ra
tiéu chuidn dé nhin dang.

- X4c sudt : viéc nhdn dang dua trén xdc sudt clia doi tugng thudc vao mdi 16p nhiim
ddt doi tugng vao ding 16p .

- So méu doi tugng : st dung d6i tugng miu (1 d6i tugng mang cac dic trung trung
binh clia mdt 16p d6i tugng) d€ nhan bi€t cdc ddi tugng ciing thudce 16p dé.

- Nhin dang dva vao ciu tric : phéan tich d61 tugng thanh cdc két ciu tit cdc thanh
phén nhd va don gidn hon theo cdc luit nhit dinh. Qua trinh nhan ra mot d6i tugng trong dnh
chinh 13 xdc dinh cdc thanh phan, thi€t 14p m6i quan hé gitta cdc thanh phin, sau d6 so vdi
cdc miu da dugc bigt trudc.

- Bao déng: st dung bao déng cta cdc ddi tugng trong anh d€ cé thé nhan dién
chiing. Phuong phdp ndy dung mot bao déng miu dé nhin dang cic d6i tugng c6 bao déng
giéng né.

Khéng ¢6 mgt phudng phdp nao luén ding hay sai trong viéc phan Idp va nhdn dang doi
trgng. Thy theo van dé bai todn ma ta 4p dung cdc phuong phdp trén.

Viéc d€m cdc d6i tugng trong dnh 12 muc dich chinh ctia dé tai. D€ c6 thé dém cdc doi
tugng trong dnh ta nén dém khi dnh chi chifa cdc doi tugng cling mdt 16p. Pdi véi dnh don
gidn (12 4nh c6 cdc d6i tugng rdi nhau ) ta thuc hién cdc budc sau:

- Threshold dnh d6 @€ dudc dnh Bi-level tudng tng, trong d6 cdc doi tugng dudc phan
biét vdi mau nén.

- Khéi gdn bi€n d€m bing 0.

- Tim viing déi tugng, ddnh ddu ving d6, ting bi€n dém lén 1, xo0d ving do.

- Bude thit 3 dugc lap lai cho d&€n khi khong con viing ndo dude tim thay, khi dé gid
tri bi€n d&€m chinh 12 s& ddi tugng thudc anh.

Con d6i v6i cdc dnh phite tap (12 dnh ¢6 cdc dbi tugng dinh nhau hoic chdng chit 1&én
nhau) ta c¢6 cdc phudng phédp sau :

* Bao 161 : thuc hién cdc budc sau
- Tiing viing ddi tugng dude dinh vi va ddnh diu.
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- Tim bao 18i cia tiing viing, luu tat cd vao trong mdt dnh ( dnh SECR — smallest
enclosing convex region).

- C4c viing 16m (concave) dugc x4c dinh bing céch 18y dnh bao 10i trir cho dnh gdc
ban diu. Thao tdc trif ndy 6 nghia 1 cdc pixel clia d6i tugng trong 4nh trlr s& 14 cdc
pixel nén trong dnh bj tri.

- Tinh tj s6 dién tich ting viing trong dnh ban diu so vdi dién tich ctia mot ddi tugng
méu. Nhifng ving ¢6 t§ s nay nhd hon hodc bing 1 dugc dé€m 1a mdt ddi tugng, con
nhitng viing cé ty s& nay 16n hon mot c6 thé duge d€m nhut sau:

Ti s dién tich S6 viing 16m bém

1-2 1-2 2

3-4 3

2-3 1-2 3

3-4 3

5-6 4

3-4 1-6 4

| 7-8 5

* So miu d6i tugng : thuc hién tuong ty trong thao tdc nhin dang
- Phan chia déi tugng : dude thyc hién nhu sau:
Trude hét, xdc dinh khodng cdch ngin nha't tir m3i pixel d6i tugng dén pixel nén.
- X4c dinh vi tri clia cdc pixel ¢6 gid tri 16n nha't K( goi 12 dinh cta ving)ddnh ddu
ching. _
- B4t ddu tir cdc pixel ndy, ta thuc hién viéc md réng ving sao cho cdc vung dé
khong lién két v6i nhau. Tic 12 thyc hién thao tdc sau:
+ P4nh diu cdc pixel ¢6 gid tri K
+ Pé4nh diu nhing pixel thod diéu kién: K& véi pixel c6 gid tri K, ¢6 gid tri K-1,
khong lién k&t hai pixel thudc cdc viing khong lién két.
+ Gidm K xudng 1 gid tri.
+ Thuc hién cdc budc 2 va 3 cho dé€n khi K=0.
Phuong phap phan chia ddi tugng duge dp dung cho titng ving mot trong anh. Ching ta
thu dugec dnh bao gdm céc ving khong lién két vdi nhau. Sau d6, viéc dém s§ doi tudng
trong ving trd nén don gian.
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THUAT TOAN PEM SO LUQNG BACH AU-HONG CAU
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Anh: Bach ciu va H(ﬁng cau

* M6t s8 dic diém cda cdc d6i tugng Hong cau va Bach ciu trong dnh:
- C3 hai loai d6i tugng déu c6 hinh dang gin gidng vdi hinh tron.
- Bach c4u to hon nhiéu so vdi Hong ciu.
- Miu clia Bach c4u ludn ddm hon Hng cau va mau Hong cdu didm hon so v6i nén clia
dnh.
- C4c ddi tugng trong dnh c6 thé dinh vdi nhau hodc chdng chat Ién nhau.
- Bach cau c6 mang bao quanh nhan.
* Thut todn gébm 6 budc:
1. Poc 4nh Bitmap d€ 14y dit liéu va chuyén sang 4nh Greylevel (goi 14 4nh ban dau).
2. P4t ngudng Threshold dua vao Biéu dd thong ké dé loc ra 4nh Bi-level chi ¢c6 Bach ciu
(goila dnh 1) va 4nh Bi-level gbm Bach Cau va Hong ciu (goi 12 4nh 2).
3. Loc canh 4nh ban diu va dit ngudng Threshold dé c6 dnh Bi-level chi gdm canh ciia
cdc ddi tugng (goi 1a 4nh 3). _
4. Tdch Bach ciu va Hdng cdu ra khi ching lién k&t nhau biing cdch 1dy 4nh 2 trit 4nh 3.
5. Triét tiéu Bach C4u trong 4nh 2.
6. PEm s8 Bach cdu trong dnh 1 va s§ Hong cdu trong 4nh 2 bing phudng phdp bao 15i
ddng thdi loai bd cdc d6i tugng khong dat.

Thdi gian thuc hién trung binh cla thudt todn 14 15 gidy cho dnh c6 kich ¢4 trung binh 12
870x550 pixel. Thuit todn chay nhanh hay chidm it phu thudc vao kich thuéc 4nh ma chi yéu
phu thu6c vao sy phifc tap clia dnh (dnh bi nhiéu nhiéu hay it, cdc d8i tugng Bach ciu va
Hdng ciu nhiéu hay it).
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* Chudng trinh ¥ng dung:
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Giao dién chuong trinh

* Han ché& va hudng phit trién
- Chuong trinh cdn nhiéu han ché nhu sau:
+ Chi ¢6 thé thuc hién dugc cho cdc 4nh Bach ciu va Hong ciu trong thyc t€.
+ Do thi€u phudng tién cing k§ thudt chuyén mdn nén chua cé nhiéu dnh dé kiém tra
tinh ding din cda thuit todn.
+ Cho k&t qua sai ddi vdi mot s& d6i tugng khong rd rang (vé mau sic, dién tich, hinh
dang tron ).
* Hudng phét trién
+ Né&u dudc tiép tuc md rong, chudng trinh cé thé duge xdy dung thinh mot phdn mém
hoan chinh d€m chinh x4c hon, nhanh hon s8 lugng hdng ciu, bach ciu trén miu mau;
tir d6 dua ra k&t qua so luge cho viéc chédn dodn bénh.
+ Tit nhitng ki€n thic cd ban ciia Thi Gidc Mdy Tinh, c6 thé 14p trinh cho mdy tinh c6
kha niang nhin bi&t, phan 16p va d&€m cdc ddi tugng khéc.
+ C6 thé k&t hop vdi logic md va thuét todn di truyén dé€ phan 16p doi tugng.

RECOGNIZING, CLASSIFYING AND COUNTING OBJECTS OF 2D IMAGES

Pham The Bao, Nguyen Thi Thanh Nhan, Lou Huu Thuan

ABSTRACT: This paper aims to learn about the image processing of the Computer

Vision and its application into recognizing, classifying and counting erythrocytes and
leucocytes on bimap images.
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