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P H A N D O A N A N H H O A DlTA T R E N TU'ONG T A C VCft NGlTOfl StT D U N G 

Nguyin Thi Thanh Nhan' 
Trudng Dgi hoc Cong ngh? Thong tin va Truyin thong - DH Thai Nguyen 

TOM T A T 

Bai toan tu d6ng nhSn dang cSy bSng may tinh dien tu dong mot vai tro ik quan trong trong doi 
song ciia chiing ta, D6 kSt qua nhan dang duac cao, mot buoc rat quan trgng la can phai phan tach 
ducfc d6i tugng hoa ra tdioi anh do cdc anh hoa d§u co nhn phiic tap, Bai bao nay de xu3t viec ap 
dung thu^t toan Watershed trong qua trinh phan tach anh hoa tren nen phii-c tap bang each cho 
phep tuong tac voi nguoi sir dung. Truoc het, nguai sii dung danh ddu cac duong trong va ngoai 
dfli tuong clin tach Sau do, thuat toan Watershed duac ap dung dl lya chon viing chila hoa.Tliuat 
toan nay duoc cai dat thii nghi$m trfin b6 dQ Heu 17 loai hoa o Anh, voi k6t qua thu duoc co dfl 
chinh xac kha tot. Phuang phap nay ho trg nguoi dung trong viec phan doan anh hoa mgt each 
thuan tien, dan gian cho den khi dat dugc ket qua nhu mong muon, 
Tii' kh6a: Phan doan dnh hoa. thugt todn Watershed, nhgn dgng cdy, phdn doan, ti&n xu ly 

GIOI THIEU 

Cac anh hoa thucmg co nen mau xanh do do 
cac vung nen trong cac anh hoa khac nhau co 
the rSt tuong tir nhau. Trong cac bai toan phan 
lo^i, nhan dang anh, de tranh viec doi sanh 
xay ra tren viing nen ma chi tap trung vao anh 
d6i tugng hoa thi anh can dtigc phan doan. 
Phan tach anh hoa tii mpt nen phiic tap la bai 
toan phan tach dugc hoa khoi nen, ket qua tra 
ve la \ky dtrgc hoa can phan tach. Phan tach 
anh hoa la mgt khau quan trgng trong he 
th6ng nhan dang cay dua tren bg phan la hoa, 
viec phan tach cang chinh xac thi ket qua 
nhan dang cang cao. Neu biroc phan doan anh 
kh6ng t6t thi viec nhan di?n cac d6i tugng 
trong anh se bi sai Mm. Bai toan nhan dang 
cay hien nay dang dugc cac nha khoa hoc 
trong nude va tren the gidi rat quan tam vi no 
gop phSn dam bao su bao ton va da dang sinh 
hgc cua thuc vat. 

D8 nhan dang cay dugc t6t thi mpt buac rdt 

quan trpng if day la phan doan dugc hoa tir 

nSn cho tru'o'c. Va i nen thuan nhat da co nhieu 

kfit qua, trong khi voi nen phiic tap thi so ket 

qua con h^n che. Hon ntia, vi^c thu thgp mau 

tren nhn phiic tap luon don gian va tu nhien 

hon. Nghien cixu trong bai bao nay tap trung 

vao viec phan tach anh hoa tia' mgt nen phiic 

tap. Dong gop cua bai bao la ap dyng thuat 

' Tel. 01277 750552. Email. nltnhan@iclu edu.v, 

toan Watershed tach vien tu dpng dua tren 

hinh miu bi l t tru6c de phan tach hoa tren nen 

phii'c tap, sau do thu'c hien xoay huong hoa. 

Trong nghien cii'u nay, mpt thu nghiem dugc 

tiSn hanh tren bo dii lieu gom 1360 anh ve 17 

loai hoa ph6 biln a Anh, moi loai co 80 anh. 

Co scr da lieu nay dat ra nhieu thach thiic 

trong qua trinh phan tach nhu su bien doi anh 

sang, tu the chup, chup gan xa, co su bien doi 

Ion giua cac anh trong ciing mpt lop va s\i' 

tuong tu giii'a cac anh a cac lt5p khac nhau, 

hoa 6 cac trgng thai no khac nhau. Trong 

nhii'ng anh nay, hoa dugc dac trung bdi nhieu 

hinh dang, mau sac khac nhau, mpt bong hoa 

CO the CO mpt mau dac trung hoac co the co 

nhiSu mau s&c khac nhau tren mgt bong hoa 

CAC NGHIEN CUU LIEN QUAN 

Cho den nay da co mpt so phuong phap phan 

doan dugc ap dung cho anh hoa nhu phuong 

phap phan dogn anh hoa tu dgng sii' dung 

phuong phap MRF [5], [8] va t6i uu sCi' dung 

graph cuts [5]. Cac ket qua thu duoc khi ap 

dung cac phuong phap nay la kha tot the hien 

boi d6i tugng hoa dugc tach ra khoi hoan toan 

nen (co khoang duoi 6% d6i tugng hoa bi 

tach ra khoi nen bi mat di mgt phan cua hoa), 

Phuong phap nay c6 th i khong hoan hao 

nhung Cling dii de trich chpn it nhat phan bien 

ngoai cua hoa. Mgt cai tien dugc dua ra la 

phuong phap phan doan dua tren mo hlnh 
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mau va phat hien canh hoa. Phuang phap 
phan dogn anh hoa sii dung mau de xuat bai 
M.Das va cgng su [4] vai myc dich khong 
trich chgn chinh xac vung doi tugng thay cho 
viing mau trong anh. Phuang phap nay hpc 
mpt mo hinh mau nhn, cac mau nay se dugc 
xoa di tii vung mau doi tugng va cac mau con 
lai tren anh dugc sir dung nhu viing mau doi 
tugng. Trong thugt toan nay ciing luon xoa 
mau xanh, nau, xam, den tii vimg doi tugng, 
T. Saitoh va cgng sy [9] da de xuat phuang 
phap trich chpn vung hoa dua tren vi?c tlm 
phan giao giua hai diem a do cue tieu ham chi 
phi tren anh gradient. Phuong phap nay lam 
viec duoi gia thuylt viing hoa tap trung va 
thuong a gitra anh. Theo gia thuyet nay gia tri 
gifla hai diem bat ky ctia hoa la nho hem so 
vai gia trj giiia mpt diem thugc doi tugng va 
mpt diem thugc ngoai doi tugng, Viec kit hgp 
cac diem a giira ctia anh nhu ia mgt phSn ciJa 
hoa CO the dugc xem nhu diem bat dau cho 
viec tim kiem vung hoa. 
Giai thugt Watershed la mpt giai thugt kha ca 
ban trong xii ly anh. Giai thugt dugc ap dung 
trong nhieu bai toan tu miic dg de den ca miic 
dp kho trong xir ly anh so [1], [2], [6], [11]. 
Thuat toan Watershed dugc trinh bay kha ky 
trong [6]. Trong cong bo nay, tac gia neu ra 
nhiing kho khan gap phai vai thugt toan 
Watershed, do la vi?c xac djnh tung khu vyc 
de thuat toan phan dogn Watershed dugc ap 
dyng mpt each hieu qua nhit. Trong [11], cac 
ket qua nghien ciiu chi ra mgt cai tiin cho 
thugt toan Watershed b5ng each sir dyng them 
tieu chi ve khoang each chuyen d6i (Distance 
Transform). Voi cai tien nay, thuat toan tra 

nen chat che ban trong viec lan toa trong timg 
khu vyc theo miic sang ciia tii'ng anh khac 
nhau, Ben canh do, cac nghien ciiu trong [2], 
[10] dua ra each xii ly thuat toan Waterslied 
vai dieu kien rang buoc them la tap mau 
ducrng viSn - mgt trong nhii'ng kef qua klia 
quan trpng doi voi mot vgt co hinh dang kha 
CO dinh. 

P H A N DOAN TUONG TAC V6l NGlTdl 
Sir DUNG 

Cac buoc thu'C hien tien xu* ly anh hoa tren 
nen phirc tap 

Vai anh hoa tren nen phiic tap, toi de xuit sir 
dung phuang phap phan doan co tuong tac 
dugc chi ra 6 hinh 1. Voi moi anh, nguoi 
diing can xac djnh mgt vai duang thupc vao 
viing doi tugng (inner marker) va khong 
thugc vao doi tu'gng (outer marker), viec lam 
nay dugc thuc hien mgt each thii cong. Dua 
tren cac danh d4u cua nguai dimg, toi se ap 
dyng giai thuat Watershed de phan anh thanh 
cac doi tugng. Nguai diing lua chpn doi 
tugng tuong ling vai vung hoa sau do hoa nay 
dugc xoay ve mpt huang chuan. 

De thyc hien phan doan co tuong tac voi 
nguai diing, giai thuat Watershed dugc sir 
dyng voi cac buac ca ban bao g6m: 

Buoc 1: Ve duang de xac dinh viing ben 
trong va ngoai hoa. 

Buoc 2: Phan doan anh thanh cac viing, chon 
viing anh irng vai vimg hoa. 

Budc 3: Trich hoa ra khoi anh, chuan hoa 
kich thuac va huang. 

Xac iT|Dh tac 
vung irongvi 
ngoil doi tUTDg 

Waicnhm -
htp chfn viiDg CbuaDb6a 

hudngboa 

ffinh 1. Cdc budc cua gidi thugt Watershed 
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Giai thu^t Watershed 
Bat cii mot anh mVic xam nao cung co the 
dugc coi la mot bl mgt topography (td hgp 
cac hinh dgng tu nhien) trong do nhiing diem 
CO cuong dg miic xam Ion la cac "dinh doi" 
va nhirng diem co miic xam thap dugc coi la 
cac "thung lung". Hay hinh dung chiing ta bSt 
dau do day nhung loai nuac co mau khac 
nhau vao cac thung lung khac nhau. Khi nuac 
bat dau dang len, tiiy thugc vao cac dinh gan 
vai thung liing ma nuac (vai cac mau khac 
nhau) se bat dau dang len theo nhitng each 
khac nhau. De tranh cho nuac hoa trgn vao 
nhau, ta xay cac tam chan 6 cho ma nuoc vai 
cac mau khac nhau co the hoa tr^n. Sau do ta 
tiep tyc do day nuac vao cac thung lung cho 
din khi tit ca cac dinh deu ngap trong nuac, 
Khi do, cac thanh chin cho ta hinh anh vl ket 
qua phan doan. 

Thugt loan Watershed du(rc thuc hien thong 
qua cdc buac sau: 

Thuc hien xdm h6a anh goc 

Anh dugc xam hoa bang cac phuang phap 
chuyen doi h$ mau can ban. 
Chuyin ddi dnh muc xam thdnh dnh nh} phdn 
theo phuong phdp Otsu 
Cac thuat toan phan nguong luon dua tren 2 
gia thuyet: 
- Gia trj miic xam trong cac viing anh khac 
nhau la khac nhau. 
- Trong mpt viing (dgi di?n cho mgt doi tugng), 
gia trj miic xam biln thifen khong qua Ion. 
Phan nguong la phuang phap giup tach ddi 
tugng ra khoi nin bing each gan lgi gia tri 
cho cac pixel dugc xac dinh la thupc dpi 
tugng hoac thugc nIn. Ggi T la ham chuyen 
d6i gia tri mtic xam dilm anh trong phep 
phan nguang, T dugc bieu diln la ham ciia 4 
bien so sau : 

T = T[x,y,p(x,y),f(x.y)] 

Trong do: 

(x, y) la tga dp ciia mgt diem anh bat ki 

fl[x,y) la gia trj miic xam ciia diem anh 

p(x,y) la dgc tinh dja phuang ciia diem anh 

(tuong quan vol lan cgn) 

CI day CO 3 truang hgp xay ra: 

- Truong hgp 1: phan nguang toan eye xay ra 
khi T chi phu thupc vao f(x,y) 

- Truong hgp 2: phan nguang eye bg xay ra 
khi T phu thupc vao ca f(x,y) va p(x,y) 

- Truong hgp 3: phan nguang dgng (phan 
nguang thich nghi) xay ra khi T phy thugc 
vao (x,y) 

- Phan nguang Otsu la mgt phuang phap phan 
nguong toan cue va tu dgng dua tren phan 
cum. Thuat toan gia thiet ring anh c3n phan 
ngudng bao gom 2 lop pixel: nen va doi 
tugng. Khi do, ta se tinh toan dugc mgt 
nguang t6i uu de phan chia 2 lap voi muc 
dich eye tilu boa su bien thien trong mpt lop 
va cue dai hoa sir bien thien giua 2 lap. 
Phuong phap nay dugc thuc hien tren anh 
mii'c xam nen co toe dp thyc hien nhanh. 
Xdc dinh phdn doi timng vd nen trong anh de 
tgo mat na 

Sau khi da phan ngu5ng dugc anh, ta co the 
tien hanh lam m6n anh (erode) va lam dan 
anh (dilate) d% tiin hanh tim phan doi tugng 
va phtn nIn [7]. Cac toan tir nay dugc gpi la 
cac toan tit hinh thai (Morphological 
Operations), Muc dich cua cong doan nay la 
tgo ra mgt mat na ma ta co the ap len anh goc, 
tit do xac dinh dugc ro doi tugng trong anh. 
Chuan hoa hudng hoa 
Sau khi da tach dugc doi tugng ra khoi nen, ta 
cin tinh toan moment theo duong bien ciia 
hoa de CO thi xoay hoa ve mgt hudng chuan. 
Thuat toan chuan hda hudng hoa dugc thuc 
hi?n theo cac budc sau: 
Budc 1: Chuyln doi anh RGB sang anh da 
miic xam roi tir anh da muc xam do chuyen 
sang anh nhj phan. 

Budc 2: Ap dung bg lpc Canny de tim bien hoa. 

Budc 3: Tinh toan cac gia tri moment 

{moo, niou mio, ^la, ^20, mii} 
Tinh toan hudng hoa trong anh theo cong thiic: 

2x(mj,xmoo-mojXmjQ) 
9 = arctan 

(•"7n-'"n:..5'^'"of.~K „) 
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Hinh 2. Mgt sd kit qud phdn dogn tren 17 
loai hoa a Anh 

Budc 4: Xoay anh ve hudng dgc theo true 

thing dung 

Phuang phap nay rat thich hgp vdi nhiing 

nguai diing cd sir dung cac thil t bj di dpng 

nhu may tinh bang, di?n thogi thong minh. 

KET QUA THi r NGHIEM 

Thuat toan Watershed trong bai toan phan 

doan anh hoa dugc thyc nghiem tren bg dii 

li^u ve 17 loai hoa ciia Anh (tuang ling vdi 17 

Idp), 1360 anh hoa voi nen phiic tap. Hinh 2 

chi ra cac ket qua thii nghiem doi vdi cac top 

hoa khac nhau. Doi vdi cac anh hoa tren nen 

phiic tap nay, sau khi ap dyng qua trinh tien 

xCr !>" phan dogn cd tuang tac vdi Watershed 

ket qua cho ra kha tot. Tat ca cac anh d iu da 

tach dugc viing hoa ra khoi nen. Vdi nhung 

hoa don ma cac canh hoa xIp kbit nhau thi 

cho k i t qua rat tot. Ngugc lai, vdi hoa don ma 

cac canh hoa khong xep kbit nhau, cd nhieu 

khoang trong d giiia hoac cac hoa xep thanh 

chiim thi chat lugng chua dugc tot lam theo 

nghTa khi phan tach van cdn dinh mot so viing 

nIn vao viing doi tugng. Ket qua thyc nghiem 

cho th iy viec danh dau cang chinh xac thi kl( 

qua phan dogn cang tot. 

KET LUAN 

Bai bao da chi ra rang viec ap dung giai thuiit 

Watershed cho dii lieu hoa cho ket qua rat tot. 

Uu diem chinh ciia phuang phap nay la cho 

phep phan dogn tuang tac vdi ngudi sir dung 

bing each ngudi sii dyng danh dau cac dudng 

trong va ngoai viing ddi tugng. Ngudi dung 

se lua chgn viing nao la viing doi tugng va 

cho phep phan doan tiep cho den khi dat duij'c 

phan doan tot nhat. Tuy nhien, nhugc diem 

cua phuong phap nay so vdi cac phuang phap 

phan dogn ty dOng la ton thdi gian hon nhieu, 

Trong cac nghien ciiu sau nay, chiing toi 

mong muon xay dyng dugc mgt phuang phap 

phan doan nhanh ma cho ket qua tot nhu 

phuang phap nay. Ngoai ra, viec ap dung 

thuat toan Watershed vao nhdm cay d Vi?t 

Nam se dugc de xuat de phyc vu cho bai toan 

nhgn dang cay. 

L d l CAM ON - Nghien cii'u nay dugc thuc 

hi$n dudi sy tai trg kinh phi ciia de tai nghiSn 

ciru khoa hgc cap co sd cd ma so T2016-07-

08 ciia trudng Dai hgc Cdng nghe Thong tin 

va Truyen thdng - DHTN. 
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SUMMARY 
F L O W E R SEGMENTATION BASED ON INTERACTION WITH USER 

Nguyen Thi Thanh Nhan* 
College of Information and Communication Technology - TNU 

Plant automatically identification plays a very important role in our life. To obtain high results, an 
important step is to discover flower regions from the input images because flower images often 
have the complex background. This paper proposes an application of Watershed method into 
flower image segmentation with the complex background using user's interactions. In this method, 
users make inner and outer lines of flower. Consequently, the regions of flower in the image are 
chosen. The experiment is implemented on 17 oxford flower species with the good resuIts.This 
method supplies a convenient, simple way to segment flower images for achieving the desired 
results. 
Key words: plant identification, flower segmentation. Watershed method, segmentation, 
preprocessing. 
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