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TOM TAT

Bal toan tr dong nhén dang céy bling may tinh dign 1 dong mdt vai trd wt quan trong trong doi
séng ciia chung ta, Dé két qua nhan dang dugc cao, mét bude Tét quan trong la cin phai Phan tach
dwge dbi tuong hoa ra khéi anh do cic anh hoa déu c6 nén phirc tap. Bai bio nay 48 xuét viée dp
dung thuét todn WaterShed trong qud trlnh phidn tach anh hoa trén nén phitc tap bing cach cho
phép trong tic véi ngudi sir dung. Trude hét, ngudi sir dung dénh dfu cdc dudng trang va ngodl
d6i tuong chn tich Sau d6, thujt toan WaterShed duoc ap dung dé lya chon | viing chira hoa Thudt
todn niy dugc cal dat thir nghiém trén bd dif liu 17 loai hoa & Anh, véi két qua thu ducc o6 46
chinh xac kha tt. th:mg phép nay hd trg ngudi ding trong viée phin doan Znh hoa mpt cach
thuan tién, don gian cho dén khi dat dugc két qua nhw mong mudn.

Ti khéa: Phdn doan drh hoa, thudt todn Watershed, nhan dang ¢dy, phin doan, tién xit iy

GIGI THIEU

Cic anh hoa thudng ¢6 nén miu xanh do 86
céc ving nén trong cic nh hoa khac nhav cé
thé rét tuong ty nhau. Trong cée b todn phan
loai, ohén dang, énh, dé tranh vige ddi sanh
xay ta trén ving nén ma Chl tdp trung vie Anh
abi tugng hoa thi anh cin d\mc phén doan.
Phén tich 4nh hoa tir mt nén phirc tap 12 bai
toén phin tach dugc haa Kkhoi nén, két qua ta
vé 1a 14y dugc hoa ciin phin tich. Phan téch
anh hoa 1& mot khdu quan trong trong hg
théng nhin dang cdy dwa trén b3 phén 14 hoa,
vige phén tach cang chinh xac thi Két qua
nhin dang cing cao. Néu burde phén doan anh
khéng 18t thi viéc nhan dién che d6i twong
trong anh s& bi sai 1im. Bii toén nhin dang
cdy hién nay dang dugc cic nhd khoa hoe
trong nude va trén thé gioi mt quan tdm vi né
g26p phan dam bao si bio tdn va da dang sinh
hec cia thue vt

D nhin dang cy duge 16t thi mdt bude rét
quan trong o day Ja phan doan duge hoa tir
nén cho trude. Véi nén thuan nhit d co nhleu
It qua, trong khi véi nén phike tap thi sb két
qué cen han ché. Hon niza, viée thu thip mau
trén nén phirc tap luén don gidn va tw nhién
hon. Nghién ciru trong bai béo nay tap trung
vao vide phén tich anb hoa tir mdt nén phiic
tap. Péng gop cia bai bic la dp dung thujt

* Tel, 01277 750552, Email. ntinhan@sctu edu.vn

todn Watershed tach vidn tu dong dyua trén
hinh mAu biét trude d phan tach hoa trén nén
phirc tap, sau 8¢ thuc hién xoay hudéng hoa.
Trong nghién ctu ndy, mdt thir nghiém duge
tién hanh trén bs d lidu g:Sm 1360 anh vé 17
loai hoa phd bién & Anh, m3i loai ¢6 80 anh.
Co s& dit liéu ndy dat ra nhidu thich thic
trong qué trinh phdn tach nhu sw bién ddi anh
séng, tu thé chup, chap g?m x4, ¢6 su bién ddi
I6n gitta cac anh trong ciing mdt lop va sy
tuong wr gidia cac anh & cic 16p khac nhau,
hoa & cdc trang thai ng khac nhau. Trong
nhiing anh nay, hoa duoc dic trung boi nhidu
hinh dang, mau sic khac nhav, mdt bang hoa
¢ thé c6 mdt mau dic frung hode co thé ¢
nhiéu méu sic khac nbau trén mot bdng hoa
CAC NGHIEN CUU LIEN QUAN

Cho dén nay da ¢ mét s6 phuong phap phan
doan dugc 4p dung cho anh hoa nhu phuong
phép phin doan anh hoa tu dong st dung
phuong phap MRF [5], [8] va t6i uu sir dung
graph cuts [5]. Cac két qua thu duoe khi dp
dung céc phuong phap nay la kha tét thé hign
béi d6i tugng hoa dwoc tach ra khoi hoan toan
nén (c6 khoang dudi 6% dbi tugng hoa bi
tach ra khoi nén bj mét di mbt phin cda hoa).
Phuong phip ndy co thé khdng hodn hio
nhung ciing dii dé trich chon it nhat phin bién
ngoai cua hoa. Mgt cai tién dwoc dua ra 3
phuong phép phin doan dua teén md hinh
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mau va phat hién canh hoa. Phuong phaP
phén doan anh hoa sir dung mau dé xuft béi
M.Das va cdng su [4] v&i muc dich khong
trich chon chinh xéde viing abi tuong thay cho
ving maiu trong anh. Phuong phép nay hoc
mét mé hinh mau nén, cic mau niy s& duoc
x6a di tir ving mau déi tuong va cic mau con
lai trén anh dugc sir dung nhu ving mau déi
tuong. Trong thuat todn nay ciing ludn xéa
mau xanh, ndu, xam, den tir ving d6i twgng.
T. Saitoh va cong su [9] da dé xuat phuong
phép trich chon viing hoa dua trén viéc tim
phin giao gitia hai diém & do cyc tiéu ham chi
phi trén anh gradient. Phuong phép ndy lam
viée dudi gia thuyét ving hoa tip trung va
thutmng & giwra anh. Theo gia thuyét nay gid tri
giira hai diém bt ky cia hoa 12 nhd hon so
Vvéi gid trj gita mot diém thude ddi tuqng va
mét diém thuge ngodi ddi twong, Viée két hop
cdc diém ¢ giita cia anh nhu 12 mot phan cua
hoa c6 thé duge xem nhu diém bét du cho
viée tim kiém ving hoa.

Giai thuat Watershed l1a mot giai thuat kha co
ban trong Xir Iy anh. Giai thuat dwge dp dung
trong nhiéu bai todn tir mirc d§ d€ dén ca mic
d6 khé trong xir 1y anh s [11, (2], [6], (1.
Thudt toin Watershed dugc trinh bay kha ky
trong [6]. Trong cong bd nay, tic gia néu ra
nhiing khé khan gap phai vai thuit toan
Watershed, d6 la viée xac dinh timg khu vue
& thut todn phan doan Watershed dugc ap
dung mot cich higu qua nhit, Trong [11], céc
két qua nghién ciru chi ra mot cai tién cho
thuét todn Watershed b'ﬁ'ng céach st dung thém
tiéu chi vé khoang cach chuyén déi (Distance
Transform). Véi cai tién nay, thudt todn ted

Xicdjph cac
vimg trong v

ngodl 61 nrgmg

nén chit ché hon trong viéc lan toa trong titmg
khu vuc theo mirc sang cia ting anh khic
nhau. Bén canh dé, cdc nghién ciu trong [2],
[10] dua ra cdch xir ly thudt toan Walershed
véi diéu kién rang budc thém la tip miu
duong vién — mot trong nhitng két qua khi
quan trong ddi véi mét Vit ¢6 hinh dang khi
b dinh.

PHAN DOAN TUONG TAC VOI NGUGL
SU DUNG

Céc bude thye hién tién xi¥ Iy anh hoa trén
nén phirc tap

Vi anh hoa trén nén phiic tap, t6i d& xudt si
dyung phuong phdp phan doan c6 tuong tie
duge chi ra & hinh 1. Véi mdi anh, ngudi
diing cin xac dinh mét vai dudng thude vio
ving ddi twong (inner marker) va khong
thude vio ddi tugng (outer marker), vige lam
nay duoc thuc hién mét cach thu cong. Dya
trén cac danh diu cia nguoi ding, 16§ s& dp
dung gidi thudt Watershed dé phan anh thanh
cic ddi tuong. Nguti ding lua chon dbi
tuong tuong ing véi ving hoa sau d6 hoa nay
duge xoay vé mot huéng chuin.

Dé thuc hién phan doan ¢6 tuong tic vii
ngudi ding, giai thuat Watershed duge sit
dung véi céc bude co ban bao gdm:

Buée 1: V& dudng dé xéc dinh ving bén
trong va ngoai hoa.

Budc 2: Phan doan anh thanh cac viing, chon
ving anh (ng vdi ving hoa.

Budc 3: Trich hoa ra khoi anh, chuin héa
kich thudce va hudng.

Ly chon viing Chuanbés

hurimg hos

| sy

Hinh L. Cdc buoc ciia gidr thugt Watershed
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Giai thuit Watershed

Bit ¢if mgt anh mire xdm ndo ciing c6 thé
duge coi 12 mdt bé mit topography td hqp
cdc hinh dang t nhién) trong d6 nhirng diém
c6 cudmg db mirc xam lén la cde “dinh dbi”
va nhimg diém c6 mtc xam thép dugc coi 12
cic “thung fiing”. Hay hinh dung chiing ta bt
diun 4 43y nhimg loai twée ¢6 mau khic
nhau véo céc thung ling khac nhau, Khi nuée
bt ddu dang 18n, tiy thude vao cic dinh gin
voi thung ling ma nude (voi cic mau khéc
nhau) s& bt ddu dang lén theo nhing cach
khic nhau. Dé tranh cho nuée hoa trén vao
nhau, ta X3y c4c tAm chan & chd ma nuéc vai
cac miu khac nhau ¢4 thé hda trén. Sau do ta
tidp (e &8 dly nudc vao cac thung ling cho
dén khi (& ca cac dinh déu ngdp trong nudc,
Khi d6, céc thanh chin cho ta hinh dnh vé két
qud phin doan.

Thudt todn Watershed dugc thuc hidn thong
qua cde bude sau:

Thuc hié¢n xém hoa anh géc

Anh dugc xdm hoa bing cic phuong phip
chuyén ddi hd mau can ban.

Chuyén @8i anh mitc xdm thanh dnk nhi phin
thea piucong phdp Otsu

Cac thujt toan phén ngudng ludn dya trén 2
gid thuyét:

- Git tri mire x4m trong cc ving anh khic
nhau la khac nhau.

- Trong mot ving (dai di¢n cho mét adi tuong),
gia tri m{re xam bién thién khong qua lon.

Phin ngudng la phuong phap gilp tich déi
twong ra khoi nén bing cich gan lai gia tri
cho cdc pixel dnmc xac dinh la thude abi
tugng hodc thuge nén. Goi T [a ham chuyén
dbi gia tri mirc xdm diém anh trong phép
phan ngudng, T duoc biéu dién 12 ham cia 4
bién s8 sau :

T=T [x, . px.y), f(x.¥)]
Trong d¢:
(%, v) 12 toa d5 cia mot diém anh bt ki

fix,y) la gid tri mirc x4m cia diém dnh
p(x.y) 1a ddc tinh dia phwong cia didm anh
(twong quan v&i lan cén)

G diy c6 3 trudng hop xdy ra:
- Trudmg hop L: phin ngudng toan cuc xdy ra
khi T chi phy thude vao f(x,y)
- Truong hop 2: phin ngudng cuc bd xiy ra
khi T phu thude vio ca f(x,y) va p(x.y)
- Trudmg hop 3: phin ngudng ddng (phin
ngudng thich nghi) xay ra khi T phu thuée
vao (x,y)
- Phén nguéng Otsu 1a mdt phwong phép phin
nguéng toan cuc va tu dong dua tén phin
cum. Thuft todn gia thiét ring anh cdn phin
ngudng bao gbm 2 16p pixel: nén va doi
tuong. Khi 46, ta sé tinh toan duoc mot
ngudng 15i wu dé phan chia 2 Iép v6i muc
dich cyc tidy héa sir bién thign trong mat lop
va cyre dai héa su bin thien gitia 2 19p.
Phirong phdp ndy duge thue hién trén anh
e xdm nén c6 tée d6 thie hién nhanl,
Xdc dink phdn doi teong va nén trong dnh dé
lao mdt ne
Sau khi dd phin ngudng duoc anh, ta cé thé
tién hanh 1dm mon anh (erode) va 1am dédn
inh (dilate) dé tién hanh tim phin ddi tuong
v& phin nén [7). Céc todn t& ndy duge goi 2
céc todn tx hinh thdi (Morphological
QOperations). Myc dich cia cong doan ndy Ia
tao ra mét mit na ma ta ¢6 the ap 18n anh gbe,
i d6 xac dinh duge 16 d6i trong treng anh.
Chuén héa hudng hoa
Sau khi d tich dwge dbi twong ra khoi nén, ta
cdn tinh toAn moment theo dubng bién cia
hoa dé cé thé xoay hoa v& mét hudng chuan.
Thudt toin chuin hoa hwdng hoa duge thyuc
hién theo cic bude sau:
Bude 1: Chuycn dbi anh RGB sang anh da
mite xam rbi tir anh da mire xim 4% chuyén
sang anh nhj phén,
Bude 2: Ap dung b loc Cauny & tim biéu hea.
Bude 3: Tinh todn cac gia tri moment

{1y, Mot, Mg, Moz, My, My}
Tinh toan hudng hoa trong anh theo cong thic:

2x(myy xmgy =g, xmy,)

_ -2
(g =My} x Mgy —(me g ~m, )

9 =arctan
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Hiah 2. M1 56 kél qua phdn doen trén 17
lodi hoa 6 Ank

Buge 4: Xoay anh v& hudng doc theo truc
thing dung

Phwong phép ndy rét thich hop véi nhing
nguti dimg ¢6 st dung cac thit bj di ddng
nhur may tinh bang, dién thoai théng minh.
KET QUA THU NGHIEM

Thuit toian Watershed trong bai toin phén
doan &nh hoa dugc thuc nghiém trén bd d
ligu v& 17 loai hoa ciia Anh (tuong img v&i 17
16p), 1360 anh hoa v&i nén phire tap. Hinh 2
chi ra cée két qua thir nghidm d&i véi cac lnrp
hoa khac nhau. Déi voi cac anh hoa trén nén
phire tap iy, sau khi ap dung qud trinh tién
X\ ly phén doan ¢o tuong tae véi WaterShed
két qua cho ra kha tbt. Tt ca cic anh ddu da
tich dugc vimng hoa ra khéi nén. V6i nhimg
hoa don ma céc cdnh hoa xép khit nhau thi

90

cho két qua tt tét. Ngum: lai, v&i hoa don 1nd
cac canh hoa khang xép khit nhau, c:o nhigy
khoang trong & gita hoge cdc hoa xep thanh
chim thi chit lugng chwra dugc tét lim they
nghia khi phin tach van edn dinh mot sé viing
nén vao ving déi trgng. Két qua thue nghiém
cho thiy viéc danh ddu cang chinh xdc thi két
qué phin doan céng tot.

KET LUAN

Bai bao da chi ra ring vide ip dung giai thut
Watershed cho dif li¢u hoa cho két qua rit tét.
Ut didm chinh cia phwong phap ndy 1a cho
phép phin doan tuong tic v6i nguoi si dung
biing cich ngudi sir dung dénh diu céc duimg
trong va ngoai vung d6i tugng. Ngudi ding
§& Jya chon viing nio 1 ving di twong v
cho phép phin doan tiép cho dén khi dat dugt
phiin doan t8t nhdt. Tuy nhién, nhuee ditm
clia phuong phap ndy so véi céc phirong phip
phan dogn ty déng la tén thoi gian hon nhidu.
Trong cic nghién citu saw ndy, ching i
mong mubn xdy dung duoc mét phuong phip
phan doan nhanh ma cho két qua bt nhu
phuong phép ndy. Ngoai ra, viéc ap dung
thujt toan Watershed vao nhém cdy & Vigt
Nam s& duge dé xudt dé phuc v cho bai toan
nhdn dang cay.

LCI CAM ON - Nghién ciu nay duoge thes
hién dudi sy i wo kinh phi cda de 1ai nghién
ctiu khoa hoc cip co sd ¢6 ma sb T2016-07-
08 ciia trrdmg Pai hoe Cdng nghé Thdng tin
va Truydn théng - DHTN,
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FLOWER SEGMENTATION BASED ON INTERACTION WITH USER

College of Information and C

Nguyen Thi Thanh Nhan®
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Plant aulomatically 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 hnages oflen
have the complex background. This paper proposes an application of Watershed methed into
flower image segmentation with the complex background using user’s interactions. In this method,
uscrs 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 results. This
method supplies a convenient, simple way to segment flowsr images for achieving the desired

results.
. flower

Watershed method, segmentation,

Key words: plant
preprocessing.
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