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MO PAU
1. LY DO CHON DE TAI

Nham giam thiéu s luong trong hop ngd doc thee phim ngay
cang ng trén tié giéi va trong mréc doan phii nhiing qua trai cay
kém chit luong; dé tao ra ntirng sin pham chit luong cao, an toan,
tién t6i sy 6n dinh W chit luong; nhim ting arong khi ning anh
tranh dia trai cay V&t Nam, dac biét la cac lai trai budi cod gia ti
kinh t# cao nlr Budi Nam roi, Budi Da Xanh, .v.v. trén thtruong
khu wrc va tié gigi. An toan thrc ptim theo lwéng GAP la ¥in dé
séng con @a rau qa Viét Nam.

D¢ tai tiép cin ¢ khau cwi clng dia tiéu chén GAP nkam kiém
soat vadanh gia cht lugng trai Broi trudc khi dua vaodong géi va
xuit khiu ra th truong: Rau qa dugc thu hach dung dé chin, lai
bo cac qa bi héo, b sau, d dang .v.v. HEn nay,& nuéc ta nhirng
cobng vic nay hu hét duoc thec hién tha cong.Dé tai $ tap trung
nghién &u cac K thuat xir ly anh $ va nhin dang miu dé giai quyét
bai to4dn nay.

Viéc danh gia cht luong trai cayda duoc thyc hién bsi nhiéu
nha nghién ¢u, mbt s céng trinh nghiénww tiéu béu va méi nhat
dugc gioi thiéu trong muc 1.10 @a cudn ludn van nay. Hu hét ho
déu dra trén caclic trung quan fng aia tri cay nhr: kich thréc,
hinh dang, mauis va Kt ciu b mat.

2. MUC TIEU VA NHI EM VU CUA DPE TAI

% Muc tiéu aia dé tai

Nhan dang vadanh gia cht luong aia trai Broi bang cac K
thuat xir ly anh © va ntin dang méu ma khéng phadvciu tric &



mat caa chung.

0
0'0

Nhiém wu ciia dé tai

Nghién @ru cac K thuit xa ly anh va cac ptong phap
nhan dang trai cay.

Thu thip, xay dring @ s dir liéu anh trai Broi (qua dat
chit lugng Ht va qui c6 cac khugt tat, di dang, ...)

Nghién dru cac plrong phap @p cin va k§ thuit danh gia
chit luong tréi cay, kKim tra k& mit trai cay.

POI TUQNG VA PHAM VI NGHIEN C UU

Déi twong nghién aru: Mot s loai Budi xuat khiu cia Viét
Nam.
Pham vi nghién aru

Nghién d@ru cac K thuat xi ly anh va nlin dang trai
Budi.

Nghién ¢tu cac plrong phap phat Bin khuyét diém trén
bé mat trai Buoi dé tién toi danh gia cht lugng trai tréi
Buoi.

PHUONG PHAP NGHIEN CUU
Phuong phép tai léu

Tim hiéu cac K thuat xir ly anh &:; Tim hiéu cac K thuat
nhan dang ddi tuong, ntin dang mu; Tim hiu cac plrong
phapdanh gia cht luong sin pram trai cay.

Tim hiéu mot sb cong @ hd tro 1ap trinh.



« Phwong phap thec nghiém

- Xay dyng @y sd dit liéu anh hidin luyén (thu thip anh trai
Budi dat chuin xuit khiu vaanh trai Brai co khuyét tat).

- Cai dat chuong trinh thr nghiém voi mot sb mau di liéu
vadanh gia Kt qua.

5. Y NGHIA KHOA H QC VA THUC TIEN
% Y nghia khoa hpc

- Nghién dru cac K thuat xy ly anh va nn dang niu.

- Nghién ¢u mot s giai thuat, phrong phapdé danh gia
chit lugng tréi Broi.

- Ung ding codng ngh xir Iy anh & va ntin dang vao bai
toan thrc t.

% Y nghia thiec tién

- Giai quyét bai toan: Kém tra, tugn chon vadanh gia cht
lugng trai Broi tai Viét Nam.

- Ung ding cac K thuat xir ly anh va nlan dang mu, doi
tuong dé ttng ding vao Inh wrc phan lai va tuyén chon
chit lwong thrc phim cho Kt qua tét, gia thanh thp va
nhanh choéng.

- D¢ tai ding mong man tro thanh ndt chi d& méi dé cac
nha nghién ¢u khac co th tiép tuc nghién éu sang cac
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linh wre lién quan khac, nhdanh gia cht lvong rau sch,
hai san, v.v.

6. BO CUC LUAN VAN
No6i dung @a luan vin duoc trinh bay bao @n cac phn chinh
nhu sau:

Mé& dau

Chwong 1: Nghién ¢u tdng quan @ xu ly anh £ va nhin dang
Chuwong 2: Trich lc dac trung va nlan dang

Chwong 3: Két qua nhan dang va phat Kin khuyét diém

Két luan va hwéong phat trién.

CHUONG 1. NGHIEN CUU TONG QUAN VE XU LY ANH
SO VA NHAN DANG

1.1. GIOI THIEU CHUNG VE XU LY ANH SO VA UNG
DUNG

1.2.TONG QUAN VE XU LY ANH SO

Cac hréc chinh trong i ly anh $ dugc thé hién & hinh dr6i day
(1], [14], [16], [19].

Phin dogn dnh B didn v mé i
> 2 Biéu dién va mé ta

Tién xit Iy anh
(Image pre-
Processing)

|

Kétluin
(Resull
-

Corsé tri thike
(Knowledge based)

o van Thu nhfn dnh
(Probiem gyl (Bnags acquisition)
domain)

Xit B miee cav
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Hinh 1.1: C4c lréc chinh trong # ly anh .

1.3.XU'LY MUC THAP

1.3.1.Thu nhan anh

1.3.2.Tién xir ly anh

1.3.2.1.Khi nhiéu

1.3.2.2.B6 loc trong mén khong gian

1.3.2.3.B4 loc trong mén tin

1.4. XU'LY M UC TRUNG

1.4.1.Phandoan anh

Phandoan anh c¢6 tfé thuc hién boi ba ky thuat co ban: phan
doan anh dra trén ngdng, dra trén bién vaeh trén vang [1], [14],
[19], [20].

1.4.1.1.Ph&ndogn dnh dsa trén ngeong
1.4.1.2.Phandogn anh dsa trén bién
1.4.1.3.Phé&ndogn anh dsa trén vung
1.4.2.Biéu di&n va mo t anh
1.4.2.1.Biéu dién anh

1.4.2.2.M6 ti anh

1.5.XU' LY MUC CAO
Xt ly mac cao trong % Iy anh bao ¢m: Nhan dang anh va i
suyanh.

1.6.CO SO TRITHUC
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1.7.CAC KHONG GIAN MAU VA ANH MAU
1.7.1.Mau trong xir ly anh sb
1.7.2.Khéng gian mau RGB
1.7.3.Khdéng gian mau HSV

Khéng gian mau HSV codugc i la khéng gian mau HSB.
Céc gia tr sic do, do bdo hoa va giaitdo sangduoc sr dung lam
cac tc toa do.

1.7.4.Khéng gian mau aia CIE

1.7.4.1.Khbng gian mau CIE XYZ

Khong gian mau XYZ do CIBé xuat véi ba mau o ban X, Y,
Z. Hé toadd khbng gian mau XYduoc chpn lam sao cho céac vector
mau thrc (im trong quang p#) déu di qua tam giac madon vi
XYZ.

1.7.4.2.Khbng gian mau CIE L*a*b*

Khoéng gian mau L*a*b*dugc CIE dé xuit vao rim 1976. CAc
mién gia ti caa khéng gian mau nay la thanhiphié sang L* c6 gia
tri tir den (-L) dén trang (+L) va hai thanh gim mau &c a*, b* moé &
sic d6 vado bdo hoa co giaittan luot trén cac tuc tir mau xanh la
cay (-a)dén maudo (+a) va tr mau xanh dong (-b) dén mau vang
(+b) [16].

1.8.XU LY HINH THAIH QC TREN ANH

1.8.1.Khai niém co ban
Phan tir cu tric (Structuring elementéi khi duoc goi la mot
nhan (Kernel). C6 hai # phan tir cau trdc: pln tir ciu tric phing
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va phin tir ciu trac khong piing. Mai loai phan tir ciu tricdéu co
hinh dang khac nhau.

PHin l6n cac phép toan hinh thabhduoc dinh ngha tir hai
phép toan e ban la phép toan canh (Erosion) va gidmnh
(Dilation).
1.8.2.Phép co va gin anh

1.8.2.1.Phép cainh
Phép toan canh aia anh xam | i ciu tric plan tr khéng
phing H i vi tri (x, y) aiaanh | dwoc xacdinh nhr sau:
(I©H)(x, y) = min(I(x+i, y+j) - H(i, j) | (i, )Xd DH) (1.12)
1.8.2.2.Phép giaminh
Phép toan giddnh aia anh xam | i cau trdc phn tir khéng
phing H i vi tri (x, y) aiaanh | dwoc xacdinh nhr sau:
(10H)(x, y) = max(I(x+i, y+j)+H(, j) | (i, )}J Dn) (1.13)
1.8.3.Phépddng va mi anh

1.8.3.1.Phép n# anh
Goi A la d6i tugng trong hintanh va B la phn tir ciu trac, ©)
la ky hiéu cia phép ny anh gira tip hop A va phn tir ciu tric B,
phép nd anh dugc xacdinh ki céng thic:
AOB = (A©OB)®B (1.14)
1.8.3.2.Phépdbngdnh
Véi tap hop A 1a ddi tuong tronganh, B la phin tir cau trdc.
(') l& ky hiéu phépdong anh. Khidé phépdéng anh aia éip hop A
boi Phan tir ciu tracB, ki hiéu 1a (Ae B), xacdinh boi:
(A B =(ALB)©SB (1.15)
1.9. BIEN POl WAVELET
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1.9.1.Bién déi Wavelet vaing dung
1.9.2.Bién déi Wavelet roi rac

Trong %t ly anh thrc prim, DWT 2-D throng duoc ar dung dé
nénanh dau vao.Anh sau khi némugc dua vao ma tn GLCM dé
tinh toan cadic trung Kt cau tronganh phuc vu cho céng ic nhin
danganh [6], [22].

1.10.MOQT SO CONG TRINH NGHIEN C UU LIEN QUAN
PEN PE TAI VA K ET QUA

1.10.1. Nhan dang trai cay

Angel Dacal-Nieto va cacng sr [2] d4 tién hanhdanh gia cht
lwong a1 khoai tay @ra tréndic treng mau &c va Kt cau.

CA4c tac gi ¢ [3] d& phat trén mot thuat toan nian dang dé phan
loai thyc pHim dwa tréndic trung hinh dang vaé ciu.

Hetal N. Patel va caodng sr [5] d& dé xuat pheong phap nan
dang trai cayo trén cay (fruit on tree)uh trén cadac trung: Grong
d6 sang, maui, bién, va riéng.

Cac nha nghiénuu [6] d& dé xuit md hinh nin dang trai cay
dva tréndic trung V& mau dc va Kt ciu bd mit.

1.10.2. Phat hién khuyét diém trén bé mit trai cay

Panli HE [4]dA dé xuit md hinh phét Bh khuyét diém trén I
mét trai cay dra trén bén ddi Fourier va phandp khuyét diém bing
pheong phap SVM.

Deepesh Kumar Srivastava [@§ dé xuit phuong phap kix
chéi tronganh va phat kin khuyét diém trén & mat trai cay & dung
b6 loc Gabor.
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Céc tac gi [10] da dé xuit mot phuong phapdé phat hén
khuyét diém trén & mat nhiing trai cay thac gidng cam quit da
trén caalic treng mau &c.

Md. Zahangir Alom va Hyo Jong Lee [1d4 xuit phrong phap
phandoan anh Gaussian Mean (GM)é phat hén bénh tt trén 14
lUa.

CHUONG 2. TRICH LQC PAC TRUNG VA NHAN DANG

2.1.MO HINH H E THONG NHAN DANG TRAI BUOI
Sau qua trinh nghiénra va thrc nghém, tac gi xin dé xuat mod
hinh nkin dang trai Broi nhu hinh 2.1.

2.2.THU NHAN ANH

Anh trai Broi duoc thu nlin théng qua céac téli bi chup anh
(mayanh Cannon) cd6 phan gii cao.

Téac gi d& xuat chyp anh trai Bréi trong tr thé dé thing diing va
phai chyp ¢ hai mit cua trai Broi Hinh 2.1: So dd nhan dang
(phuong rim ngang vudng goc \ trai Buoi

J

V6i trai Budi).

23.TRICH LQC PAC
T R UN G L &E;.};’S?L:f W’"’n’gTh‘ Kéteaw |

Trong lnh wc nhin dang —

anh trai cay co 4dic trung o
ban d6 la: kich thrgc, mau 4c,
hinh dang va & ciu [1]. Tuy
nhién,ddi vai trai Budi tac gh dé xuat chi s dung 3dac trung: Mau
sic, hinh dang vadt ciu dé nhan dang.
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2.3.1.Mau sic

Dé tachduogc dic treng v mau 4c, tac gi chon khéng gian mau
HSV.
2.3.1.1.Thuit toan chuyn éanh mau RGB sangnh mau HSV

Thuat toan chugn d6i RGB sang HS\Wuoc dua ra ki Travis.
C4c gia tr cia S va V &m trong khang 0 (mauden) va 1 (mau
trang), gia ti cia H raim trong khang 0dén 360.
2.3.1.1.Thuit toan chuyn édnh mau HSV sangnh mau RGB

2.3.2.Hinh dang

2.3.2.1.Céac phrong phapdo luong hinh dang trai cay

C6 rat nhiéu phrong phap khac nhadé do lvong hinh dang
dugc ap ding trong Inh wre xir ly anh trai cay, baod@n hai lai [1]:
do lrong phu thuse vao kich tirgec - SMD vado luong khong ph
thudc vao kich tixge - SIM.
2.3.2.2.Pé xuit phirong phapdo liong hinh dang trai Bdi.

Déi véi trai Buoi t6i xin dé xuat phrong phapdo lrong hinh
dang king phrong phap SDM & dung tham & do rin chic cia dbi
tuonganh. Hinh 2.3 1884040 5, 5 3: 55 b do uong dic thmg
luong dac trang hinh dang i@ hinh dang vatrai Budi.
trai Buoi. D6 I6n aia hinh dang

trdi Bugi duoc tinh toan da |“a™—— wi Sty
trén dén tich va chu vi theo e
cong thirc sau [23]: o~ , A
' ‘ inh ding Y Déi trong va nén — &
T[dlen_tlch e T

chu_vi)® (24)

2.3.3.Két cau bé mit
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Két cAu cia anh md & cAc thiéc tinh @a cac $u t ciu thanh
nén k& mat déi tuong.
2.3.3.1.Céc phrong phap phan tichgc trieng ket ciu anh

Hién nay, c6 it nhiéu phrong phapduoc dé xuat d¢é phan tich va
do lwong Kt ciu tronganh nhrng c6 tié phan chang thanh 4 do
[25], [26]:

- Phrong phap thng ké — Statistical methods

- Phrong phép 8u tric — Structural methods

- Phrong phap da trén bén dbi — Transform-based methods

- Phrong phéap da trén moé hinh héa — Model-based methods

2.3.3.2.P¢ xuit phiong phapdo lwong dac trng ket cqu
Tac gi xin dé xuat so do trich kc dac trung Kt cAu nhr ¢ hinh
2.6.

Anh dom si Séng con Gabor
(kénh V) R (Wavelet Gabor)

Anh don sic
Kénh V N

Anh két ciu
&

Céc tham sé
icét ciu

Co sor dik ligu

i

Hinh 2.6: So db trich loc vado leong dic trang kbt cAu.
2.3.3.3.S0ng con Gabor
Trong xr ly anh, B loc Gabor 1a rat bo loc tuyén tinh throng
dugc sr dung dé phat hén bién, pln vinganh, phan tichkiic trung
anh, phan ép anh. Tan £ va hréng duoc thé hién trong cac & loc
Gabor trong tr nhr hé thdng th giac @ia con ngoi. Ham séng con
Gabor trong ndin khéng gian coahg nhr sau [27]:

XIZ_I_ 2.2 XI
ropoy (XY) =exp(—#) coser’ +9) (2.5)
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Trongdo, X = XCos@) +ysin(6) 5 Y'=-Xsin€)+ycose)

Buéc song L - lamda)dai dién cho séng wa cac tac nhéan
cosine déa ham Gaussianuling @ - theta)dai dién cho hrong aia
cacduong qaich ¢ song songi@ ham Gaborat mét géc naodd
(d9), do léch pha ¢ - phi) theo gdc, vai 1¢ huéng (y - gamma) last
[¢ co gidn trong khéng gian va né xdmh tinhdon gian cia ham
Gabor, vado léch chuin ¢ xac dinh kich thréc cia ham Gaussian
tuyén tinh.
2.3.3.4.Ma trdn dong hign mic xam Co-occurrence

GLCM cuia anh f(x,y) co kich thréc MxM va c6 G néc do xam
la mot ma tén hai chéu C(i, j). Mdi phan tir cia ma tan thé hién xac
SUAt xay ra cling gia frcudong do sang vaj tai mot khoang cachd va
mot gocf xacdinh. Dodo, co tié c6 nhéu ma tin GLCM khac
nhau ph thupc vao ép gia ti d vaf . GLCM duoc tinh toan nh
sau [1]:

max(x, =X, |||y, = y,) =d
Cao 2 1) = N{ (%, Y1), (X2, ) OMXM| - O((%,Y,),(X,, Y,)) =6
fOxLy) =1, F (X Y,) = |

2.7)

Haralick d& dé ngh mot tap hop gdm 14 dic trung c6 the tinh
toan dugc tir ma tén dong hién mrc xam GLCM coé th dugc sr
dung dé phan bp két cau hinhanh. Tuy nhién, trongié tai nay tac
gia chi chon loc 05 dac trung phu lyp wi bai toan: fing lrgng
(energy), d6 tuwong phin (contrast), entropy,dd tuong ddng
(Correlation), tinkténg nHit (homogeneity).

% Dic trung niang lwgng: Pac treng ning leong F; dugc tinh toan
nhu sau:
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AN, 2.8)

C6ng thirc naydo luong tinhddng nHit cuc bd tronganh. Gia ti
cia F, nam trong khang [0, 1]. Nu F, = 1 thianh c6 gia tr muc

xamdeéu.
% DJ twong phan: B tuong phan F, dugc tinh nhr sau:
G G
F,=2>(-1)*CG.)) (2.9)
i=1 j=1

C6ng thirc nay cho ching tadiiduoc & lugngdiém anh c6 nirc
do6 xam bén ddi cuc by tronganh. Gia ti F, nam trong khang [0,
(size(GLCM,1)-1j.
< P twong dong: Po tuong dong F; duoc tinh nhr sau:
S (=) —4C 0. ])
F=y >t

i=1 j=1 |J

(2.10)

J

Trongdd, 4, u; vao;, o, lan hrot & gid ti trung binh va
do léch chun cia Hng hang va @ trong ma tin. 4, 4, va g,
o, dugc tinh nhr sau:

=>3Ch ), = ZJZC( i)

) G (2.11)
0 =2 G-u)yYCh. i) 9 =Z(i ~1)’Y.C0.))
i=1 =1 i=1 j=1

Tham $ nay phan tichisphu thudc tuyén tinh mic do xam @ia
cacdiém anh lan @n nhau. Gia ircaa F; nam trong khang [-1, 1].
% Entropy: EntropyF, dugc tinh toan nh sau:

G G
F,==>.>'C(.j)logC, j) (2.12)
i=1 j=1

Entropydo lwong tinh ngu nhién @a cac phn tir cia ma tén
GLCM. Gia ti caaF, nam trong khang [0, 1].
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% Tinh déng nhét: Tinhddng nHit Fs duoc tinh toan nh sau:
o< C(,J)
Fs = — 2.13
=22 ai-) 19
bic treng tinhddng nHit do leong tinh khit hac tinh daydic
dugc phan B trong khong gianim ma tén GLCM. Gia ti cua Fs
nam trong khang [0, 1].

2.4.PHAN LOP TRAI BUOI SU DUNG THUAT TOAN k — NN
2.4.1.Thuat toan k — NN

k-NN la thuit toan phandp cacdbi tuong dra trén khéng cach
gin nhit gitra cacddi tuong bao §m dbi trong cin phan &p va tit
ca cacddi tuong trong &p huan luyen.

Gia sir chiing ta c6 hai vectog ¥a x, trong khéng gian hai chi
vector % cO gia ti 1a (X1, X2) va vector xco gid ti 1a x(Xr1, Xs2)-
Khoang cach dia hai vector naguoc tinh toan theo congtb nhr
sau:

d(xr ! Xs) :| Xr - Xs |: \/(Xrl - Xsl)2 + (Xr2 - XSZ)2 (214)
2.4.2.Thuat toan k — NN va cac tham & phan loai trai b wéi

Déi véi bai toan nhn dang trai Broi, cac tham & dic trung da
trich loc & duoc dua vao lam gia frdau vao cho k-NN. Tong ung
v6i mdi anh dau vao chiing tasscé bt vector chira 12 tham &

Tham s6 mau sic bao dm: Gia ti trung ¢ia mdi kénh mau
HSV vado léch chdn cia mbi kénh mau trong khéng gian mau
HSV.

Tham sb vé hinh dang bao @m: Do ran chic.
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Tham sb vé két cdu bé mit bao gdm: Entropy,do trong phin,
d6 twong ddng, ring lrong va tinhdéng nhit.
2.5.PHAT HI EN KHUY ET PIEM TREN BE MAT TRAI B UOI
2.5.1.M6 hinh h¢ théng kiém tra va phat hién khuyét diém

Qua qua trinh nghiénia, tac gi xin dé xuat mé hinh phét kn
khuyét diém trén & mat trai Buoi nhu hinh 2.11.
2.5.2.Chuyén khéng gian mau RGB sang CIE L*a*b* va ngrec

lai

Dé chuyén doi tir khdng gian Mau  wwee e,
R . N Hinh 2.11: M6 hinh phat
RGB sang khong gian mau CIt hién khuyét tat trén & 3
L*a*b* chung ta thrc hién cac lxdc mat trai Budi.
nhue sau [17], [28]:
Chuyén tir khéng gian mau RGB

sang khong gian mau CIE XYZ va [™==]

Anh a*b*

nguoc lai. 4
X R) (R X
[y] = MREB[G]’ G|= MRG{YJ (2.16)
Z B B A
Trongdo:
0412453 0357580 0.18042 3240479 -1537150-04985%
Mz,=| 0212671 0.715160 0072169 Mgge=| —09692561875992 004155
[0.019334 0119193 0.950223 0055648-0204043105731

Chuyén tir khéng gian mau CIE XYZ sang khéng gian mau
CIE L*a*b*.

L*= 116Y’' — 16
a* = 500(X’ - Y), (2.17)
b* = 200(Y’ - Z),

Trongdo:
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X' = (XM XKeer), Y = (Y Ner), Z' = 1(Z/Zes), Va
fo) = { ct’? if ¢ >0.008856 (2.18)
7.787c +16/116 if ¢ < 0.008856

Théng throng, D56dugc chon la gia ti tham chéu cho cactiém
trang Ger = (Xrer, Yret, Zrep)- TUC 12 X = 0.950456, ¥%; = 1.000000
VA Zer = 1.088754. Gia trL* la sb dwong rim trong khang [0,
100], cac gia frcaa a* va b* am trong khang tr [-127, +127].

Chuyén tir khdng gian mau CIE L*a*b* sang khéng gian
mau CIE XYZ.
2.5.3.Tang arong d9 sanganh mau kénh a*

2.5.4.Loc nhiéu bing bd loc trung vi trén anh mau kénh a*

2.5.5.Loai bé khuyét diém & bén ngoaiddi tweng s dung phép
mé anh
Phép % ly hinh thai loc — phép ré anh dugc sr dung dé loai bo
mot sb diém nhu con sétdi ¢ khu wc rén cia anh va nling
khuyét diém c6 kich tlxgc nhd. Qua qué trinh phan tich vauth
nghiém nhiéu phin tir cu tric khac nhau, tacaidé xuit phan tir ciu
trac khéng phng c6 hinh qgéi bong (thrc chit 1 hinh Ellipse) i
ban kinh R=1d6 cao H=3.
2.5.6.Phandoan anh

2.5.6.1.Ph&ndogn dva trén ngeong toan @c - thuit todn Otsu
Thuat toan Otsuduoc Sr dung dé tu dong iy ngedng aia anh
dwa trén hinh dangua lroc dd mirc xam @a anh haic giam mac do
xam @iaanh dau vao thankinh nh phan.
Thuat toén thrc hién qua cac boc sau [19]:



19

Chon mbt gia ti woc hrong khoi tao cho T ( throng la gia tr
trung binh nékc xam tronginh).

Sir dung T dé phandoan anh. Két qua caa hrdc nay § tao ra 2
nhémdiém anh: G chira fit ca cacdiém anh wi gia ti mic xam
> T va G chra caadiém anh Wi gia tri mirc xams< T.

Tinh mrc xam trung binh trong nhom, & p, va trong nhom &
la po.

Tinh ngrong Moi dua vaou; vap,: T = (ug +pp) / 2

Lap lai busc 2dén 4 chodén khi ndo gia frcaa T trong cacan
lap lién tép nhd hon mot gid ti dinh trge T,

Qua qué trinh tih nghigm va phan tich, tac @jidé xuat chi liy

ngudng toan ac Otsu Am trong khdng [0.4, 0.55].

2.5.6.2.Phandogn s dung thuit toan k — Means

Trong ¢ ly anh, k-Means phadoan anh thanh nhu l6p khac

nhau a@ra trén khang céach ¥n co gira caadiém anh (gia ti mac xam).
Thuat toan gh S ring Bp cac gia rdau vao la nat khdng gian vector
va & ging tim ra cacwm (I6p) mjt cach & nhién gira chingDoi Voi
bai toan naydau vao @a thit toan laanh hai chéu khéng gian mau
a*b* vaduoc thuc hién qua cac e sauday [29], [30]:

a.
b.
C.

Tinh toan & phan b cuong do sang éa caadiém anh tronganh.
Khéi tao cacdiém tam i cac arong dd ngiu nhién k.

Lap lai cac hrdc dudi day chodén khi viec phan eam cac nhan
ciiaanh khéng thaytoi nhiéu.

Phan am cacdiém tam dra trén khéang cachi gia ti cuong do
sangdiém tamdén cac gia tr cudng d6 sang. ¢ thuong dugc
goi la ham chi phi €a thiufit toan k-Means).
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c® =argmin||x" - 4 | (2.23)
e. Tinh toan gia irdiém tdm ndi cho cac am.
Heg, J}X
H = 2oy =0 (2.24)
>,

Trong d6, k la tham & dau vao @a thut toan ($ cum cin
tim), i 14 béén lap trén fit ca cac gia tr cxong d6 sang tronginh, j la
bién Iap trén fit ca cacdiém tam va 4 1a diém tam @a cac gia i
cuongdo sang.

CHUONG 3. KET QUA NHAN DANG VA PHAT HI EN
KHUY ET DIEM

3.1. BAI TOAN PANH GIA CH AT LUQNG TRAI BUOI

Hién nay, u hét viéc kiém tra vadong géi trai Broi déu dugc
thuc hién tha céng. TAc di giai quyét bai toan nay dng may tinh, &
dung cac plrong phap, thét toan tronginh wrc thi gidc may tinh va
xt ly anh € dé nhan dng, phan tich hininh dé két luan vé chit
lwong aia trai Broi ma khéng pha & ciu tric & mit caa ching
nham tiét kiém thoi gian, chi phi cho cac doanh nghithu mua va
xuit khau trai Budi.
3.2. MOI TR UONG VA CONG CU CAl PAT THU NGHIEM
3.3. MAU DU LI EU HUAN LUY EN VA KI EM TRA

Dit liéu anh duoc ldy bao @m: Mot s trai Buai cé chit luong
t6t, dat tiéu chdn xuit khdu theo tiéu chin GAP (khéng co: &t
bam, sau, thi ra, Bt chiy xudc, 0, .v.v). Mot $b trai Budi c6 mot
sb khuyét diém trén B mat (co: vt bam, sau, thi raa, Wt chiy
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xu6c, £0 va ndt sd anh duoc tac gi vé thém cac ét khac throng
trén & mat).

4 i

Hinh 3.1. Mot s5 Hinh 3.2.Motsd  Hinh 3.3.Mét s mau
Mmau trai Buoi dua mau tréi Buoi dua  dua vao phan tich phat
vao hdn luyén vao ntin dang hién khuyét diém.

3.4. KET QUA THU NGHIEM NH AN DANG TRAI BUOI

Céc tham & va hinh dangi@ séng Gaboduoc chon nhr hinh
3.4.

, A=8¢=[05]y=05b=1N=126=60

Hinh 3.4: Cac tham &va hinh déng séng Gal:xdmtoc chpn

Image Tt 04169 laret imoge Foundd3 3

et g Foundea
Image Test 149,60 Nearest Image Founded: Sps  Neawsivage Fomdes 5.7 oo

Hinh 3.5: Két qua nhan  Hinh 3.6: Két qua nhan dang wi k=2.
dang wi k=1.
3.5. NHAN XET KET QUA NHAN DANG
Tu két qua nhan dang ¢ hinh 3.5 va hinh 3.6 choath khi di
lidu huin luyén cang nhiu vadong b thi ¢ chinh xac nin dang
cang cao.. Tuy nhién, khi CSDing Ién thi thi gian xr ly va ¢ do
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tinh toan aa k& thdng chim lai vi thuat toan séng Gabor clngivbo
tham $ cia né va cac thamdxaa ma thn GLCM la kha nhiu.
3.6. KET QUA THU NGHIEM PHAT HI EN KHUY ET PIEM

3.6.1. Phwong phap phandoan anh dua trén ngudng

Hinh 3.7: Két qua phat Hinh 3.9: Két qua phat hén
hién g5 khuyét trén k& mat khuyét diém bing thuit toan k —
bang phrong phap phan Means, k = 2.

doan dya trén ngong.
3.6.2.Sir dung thuat toan k — Means

Két qua cua phrong phap nay thhién ¢ hinh 3.9.
3.7. NHAN XET KET QUA PHAT HI EN KHUY ET PIEM

3.7.1.M6 hinh phan doan anh bing thuit toan tach ngrdng toan
cuc

Két qua & hinh 3.7cho tHiy ring, mé hinh va cac pbing phép
dé xuat khdng nliing phat hén duoc cac khugt diém trénanh ma né
con phic w duoc cho véc mau hoa cac khéy diém d6 va dém
dugc & khuyét diém trénanh trai Broi rat higu qua, gidp ich cho
viéc thing ké $ khuyét diém cia trai Brsi bi hong phuc wu cong
viéc phan lai. Tuy nhién, md hinh nayisdung mdt sb ki thuat xi
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ly trén anh nh phan vi 9y né ding l1am nit di cacdiém anh trong
anh va thdt toan > Iy hinh thai lhc — phép rr anh da lam nit di
nhitng viing nhdu bén ngoaddi twong nhrng ddng thyi né ding lam
mat di hoac lam ting kich thréc aia viing khugt diém tronganh.

3.7.2.M6 hinh phan doan anh bing thuit toan k — Means

Két qua ¢ hinh 3.9 cho thy ring, mé hinh va plong phap &
dung d& phat hin duoc vang b khuyét tat trén & mit trai beoi kha
hiéu qua va vang khugt tat duoc mau héa thanh caam ding nhr
y tréng aia thuit toan k-Means gitpéhthdng don gian hon so \bi
md hinh phantoan anh king thiut to4an tach ngong toan ac. Tuy
nhién, plrong phap naydc do xir ly l1au hon so i phuong phap
phandoan king ngrong aic b vi nd i ly trénanh mau.
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KET LUAN VA HUONG PHAT TRIEN

Trong Itin vian nay, tac d@i da trinh bay dng quat niing kién
thirc, thuit toan gn ting trong thh wre xu ly anh & ¢tng ding trong
nganh coéng nghp thec prim néi chung va trongrh danh gia cht
lwong tréi cay ndi riéngbay la ndt linh wrc mai va dang trong qua
trinh phat trén trén tié gisi. O Viét Nam din nhr day la chi dé con
kha ndi mé.

Noi dung d@ia cubn luan van da tién hanh thrc hién nghién é¢u
ba \in dé chinh nhr sau:

M@t l&: Luan van da tién hanh nghiéntu nhing nguyén Iy ¢
ban trong & théng xr Iy anh $ va ntin dang néi chung va trong
linh wrc nhan dang va phat Kin khuyét diém trén & mat trai cay noi
riéngdé co duoc cai nhindng quéat ¢ phrong phap va pim vi ting
dung aia né.

Hai la: Luan van da nghién @¢u céc plrong phap trichdc dac
trung anh trai cay néi chundé tir d6 tim ra nfing tham 6 dic trung
phu hyp véi bai todn ma tac gidang hréng i. Trong qua trinh
nghién @u, tac gh nhan thay rang: Cac lai trai cay khac nhau co
dic treng b mat khac nhau, viwt Cac lai trai cay nhr Téo, Lé,
Chuwi .v.v thi c6 & mat phang va ton, wi trai Buoi thi ngroc lai,
bé mit né khéng phing va cé Kt ciu kha plirc tap. Do do, visc xac
dinh phrong phap trichdc dac treng va cac piiong phapdo hrong
cacdic treng ladiéu rit quan tong. Cun luan van nayda thrc hién
chon lya cac plrong phap phi ¢p voi bai toan vaduoc mo & rat
chi tiét & chrong 2.
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Ba |& TAc gi ¢4 nghién ¢u cac that toan x ly anh & dé tién
hanh phan tichdmiat caa trai Brai nham phat hén cac khugt diém.
Qua qua trinh nghiénra va thr nghiém, tac ga da cton md hinh &
dung phrong phap phémioan anh nh phan va phong phap phan
doan anh hing k-meansié phat hén khuyét diém trén i@ mat tréi
Buai.

Trén @ s5 nhing kién thirc d& nghién @u duoc ¢ trén, cén
luan van da dé& xuat mé hinh nhn dang trai Bréi va mé hinhdanh
gia cHit luong trai Buroi.

Trong mé hinh nfn dang trai Broi, tac gi da nghién ¢u loai
dac trung trong nén dang anh trai cy noi chung vdé chon raduoc
ba lai dic treng phi kp V6i bai toan:mau sic, hinh dang va kt
cau cia danh. T nhiing tham & diac trang nay, tac @i tiép tuc
nghién @u cac plrong phap % ly anh déi véi cac tham & d6 dé co
dugc gia ti t6t nhit va phu lep phuc wu cho viéc nhin dang. Cac
khéng gian maut@ anh duoc tac ga nghién ¢u: RGB, HSI, HSV,
CIE L*a*b* ... va tac gi d& ya clon khdng gian mau HS\ié trich
loc dic treng cho tham & mau dc. Pac trung W hinh dang @ng
duogc tac gi quan tdm khéaskva tac gi da chon phrong phapdo
lwvong hinh dangia trai Broi dua trén chu vi va én tich dia hinh
dang trai lngi sau khida thrc hién bién ddi nhi phananh don kénh H
trong khéng gian mau HS\Pic trung két ciu cia anh la ndt trong
nhitng bai toan khé trongixly anh € va th giac may tinh. Coat
nhiéu md hinh khac nhadé trich loc dic trung Kt ciu cia anh da
dugc dé& xuat. Vaddi vsi tham $ nay, tac gi da cton phrong phap
thong k&, & dung ma tén dong hién mic 46 xam Co-occurrencéé
do lwong cacdic trung Kt ciu va tac gi ciing da cton 5dic trung
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két cAu cho bai toandic trung ¥ ning leong, do twong phin,
entropy,dd tuong dong va tinhddng nhit. Cac tham&nay cung vi
cac tham & cia mau &c va hinh dangéduoc leu trit vao CSDLDé
nhan cang trai hroi, tac gh da sr dung thuit todn k-NNdé tinh
khoang cach gra cac riu huén luyén véi mau kiém tra, thiat toan
k-NN la mot trong 10 that todn phan lai dir liéu, khai phé @ liéu
hiéu qua trong nh wrc khai ph& @ liéu vi tinhdon gia va héu qua
cia né. \an @& quan tong nHit déi véi thuat toan k-NN |1a xactinh
hé s5 k (85 hang xém @4n nhit cin tim), tac gi da cton va thr
nghiém vai hé sd k=1 haic k=2.

Trong mé hinh phat B khuyét diém trén I& mat trai Budi, tac
gia da chon phrong phap phadoan anh vi tinhdon gian va héu qua
cia no. Tuy nhiéndé phrong phap nayat hiéu qua thi anh dau vao
phii duoc dua vao cac moduledn xir ly anh twdc khi dua vao
module phanioan anh. Trong giaidoan tién xu ly anh, tac gi da sr
dung anh don kénh a* trong khéng gian mau CIE L*a*dé lam dau
vao cho cac moduleéti xir ly. Vi tinh chit cia anh a* 1a ki mo va
c6 nhBu dém, vi iy tac gh d& sr dung thuit toan nang cadd
trong phin va s dung b loc trung v dé xir ly. Anh sau khituoc xir
ly dwoc dwa vao module & Iy hinh thai loc dé loai bé nhiing diém
khéng mong mén & nén cia anh tnrge khi dua vao phanioan anh
bang thuit toan phandoan anh toan ac Ostu. Trong moduleuxly
hinh thai loc, tic gi da sr dung phép r anh Wi mot phan tir ciu
trdc khéng phng dé xir ly anh. Qua qua trinh thngiém, tac gi
nhan thiy rang: gia ti ngedng mim trong khang [0.4, 0.55] c6 u
qua tét. Ngoai ra, plong phap & dung thuit toan k-Means trong
phan am di liéu cing dugc nghién ¢u vadua vao tlir nghiém. Tac
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gia da chuyn thuat toan k-Meanstt viéc phan em di liéu dau vao
trong khai pha @ liéu thanh phanwn khuyt diém trén not doi
trong @ dinh — qu Budi va né ding 1a ndt thuat toan kha fiu hicu
dé chang ta phan ticinh vi Kt qua caa né 1aanh mau.

Tuy nhién, k& thdng c6 thvi gian xir Iy cham lai khi CSDL ting
lén, dod6 cin tinh gim céac théc tinh diadic trungdé hé thong van
dam bao tinh chinh x&c va thi gian xr Iy 1a chip nhin duoc.

Trong trong lai, tac gi £ nghién @¢u sau thém cac pbng
phéap khaaié co thé hé théng c6 héu ning cao bn, vi di: nghién
cirtu DWT dé nénanh sau khidy mau vadua vao séng Gabaié lam
ndi dac trung, anh sau khitwoc nén § c kich thrgc nhd hon vi vay
thoi gian tinh toan & nhanh lon ... Ngoai radé h¢ thong dugc 6n
dinh hon cin nghién é¢u va xay gng mot mé hinh, ptrong phap dy
mau hiéu qua dé giam bot nhiing anh hréng aia anh sangdo chdi,
tacdong vaodéi tuong khi By miu. Néu codidu kién, toi  tiép tuc
nghién ¢u va nang ép hé thong thanh mt day chugn may moci
dong ung ding vao bai toan trc t dé taing hiéu qua, giam chi phi
san xuat vadong goi Broi xuat khau theo tiéu chan GAP.



