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TOM TAT— Nghién ciru ndy dé xudt mét gidi thudt xir Iy anh két hop véi mdy hoc dé phat hi¢n va nhdn dang khuyét diém trén be
mdt vo trdi xodi. Thudt todn bao gom cdc buGce chinh: tach ving dnh chira trdi xodi ra khéi nén va trich lay ving vo khuyét diém tir
viing trdi sau khi cdi thién d¢ twong phdn cia vimg trdi tir dnh dau vao. Tiép theo, tir viing v chira khuyét diém, s dung giai thudt
duyét 8 lan cdn trén dnh vOng tréi, loc kich thuée, gdn nhdn dé chon ra cdc ving img vién trén vé trdi xodi c6 thé la cdc vimg
khuyét diém. Sau cimg, mang Novon duwge xdy dung dé nhan dang va phan loai khuyét diém trén vé trai xodi. Két qud thic nghiém
duwoc tién hanh trén tdp dir liéu 219 anh tu tao voi 1595 ving ung vién can nhdn dang cho do chinh xac dat dwoc la 92.79% va thoi
gian nhdn dang duci 7s cho mot anh qua xoai da khcfng dinh tinh hiéu qua cua giai thudt dwoc aé nghi.

Tir khéa— Khuyét diém trén vé tréi, phdn doan anh, nhdn dgng mdu, trai xodi, mang noron.
I. GIOI THIEU

O mot nong trai cdy an qua, viéc thu hoach va phan loai trai dya trén khuyét diém bén ngoai vo la mot cong viée
khong don gian, ton kém rat nhiéu chi phi ca vé nhan cong 14n thoi gian. Diéu nay di tro thanh mot van dé d6i véi cac
nha san xuét nong nghiép véi sy san co khong chéc chan cua lyc lugng lao dong nong nghiép va chi phi ngiy cang ting
cua cong doan sau thu hoach. Co gi¢i hod cac hoat dong nong nghiép nhu phén loai trai cdy dua trén chét lugng cia
tréi sau thu hoach c6 thé giai quyét tinh trang kho xu thiéu hut lao dong va tang hiéu qua san xuat Cho nén, trong
nhiéu nim qua, trén thé gidi & cac quoc gia c¢6 nén cong nghiép cdy an trai va cong nghiép phat trién cao thi viéc phan
loai khuyét diém cua trai cay c6 nhiéu nghién ctru va da dat duoc nhitng thanh cong nhit dinh. Hé thdng tw dong hoa
dugc dung dé thay thé con ngudi thuc hién cong viéc phan loai trai cdy mot cach hiéu qua.

Hé thong phat hién va nhan dang khuyét diém bén ngoai vo sir dung k¥ thuat xir Iy anh va nhan dang 1a mot
budc tién xir 1y rat quan trong trong viéc xac dinh chinh xac bénh gy hai va phan loai chat lugng trai dé c6 cach khéc
phuc cho vu mua sau. Cac hé thdng nhu vy dang duoc phét trién va uing dung trong nganh noéng nghiép tu dong hoéa,
thong minh & mot s6 qudc gia phat trién trén thé gidi véi nhidu cong trinh nghién ciru lién quan t6i linh vyuc nay trén
céc loai qua khac nhau phd bién nhét 1a tao, quyt, ca chua.... Tuy nhién, hau hét chi gi¢i han & viéc phat hién khuyét
diém [1-3] hodc chi phan loai qua t6t hay c6 khuyét diém [4] ma khong nhan dang day du dugc ting loai khuyét diém
cu thé. Riéng & Viét Nam, cac nghién ctru lién quan dén linh vyc nay con rat han ché.

Bai bao nay dé xuit mot giai thuat méi dé phat hién va nhan dang khiém khuyét trén vo trai xoai sir dung k¥
thuat phan doan anh va duyét ving lién thong dé tach anh trai xoai ra khoi nén va phat hién ving tmg vién chira khuyét
diém. Tiép theo, cic ving tmg vién s& duoc phan tich nhdm rut trich cac ddc trung anh va phan loai dé nhan dang
khuyét diém st dung mang noron. Quy trinh xur ly tdng quét cua phuong phap dwoc trinh by nhu trong Hinh 1. Muyc
tiép theo clia bai viét mo ta chi tiét ndi dung ciia giai thut xir Iy anh va nhan dang dé phat hién va phan loai khuyét
diém trén bé mat vo trai xoai. Cac két qua thyc nghiém va thao luén dugc trinh bay trong muc II1. Két luan va cac dinh
hudng nghién ctru tiép theo duge dwa ra trong muc IV ciia bai bao.

o Loc b6 nén Tach ving vo Xac dinh Nhan dang khuyét Anh két
RRCal Ll delay ving | Kkhuyétdiémtir | CacvUng (| diémtircac ving [ quanhan
vao tréi viing tréi g vién (g vién dang

Hinh 1. Quy trinh xir Iy tdng quét cia phwong phap dugc dé nghi

II. NQI DUNG NGHIEN CU'U

Trai x0ai c6 hinh dang thuén dai, khi trai chwa chin vo6 c6 mau dic trung xanh va khi chin vo c6 mau dac
trung vang nhat. Vo tréi xoai chira nhiéu khuyét d1em do c6n trung gy hai, bénh hodc seo ty nhién khi va dap voi canh
hodc than. Khuyét diém trén vo trai xoai c6 mau sic khac véi mau dic trung cda vo. Khuyet diém chu yéu trén vo trai
xoai la: da cam hodc nam, ddm nau hodc niu den, thAm den, seo. Hinh 2 trinh bay mot s6 dang khiém khuyet thuong
gap trén vo trai xoai duoc xét dén trong nghién ctru ndy.



Truong Qudc Bao, Nguyén Vin Viing, Truong Qudc Dinh

567

B Pom ndu Tham Seo
hodc it hoac nau den

Hinh 2. Mot s6 dang khiém khuyét trén vo trai xoai

A. Loc bo nén dé lay vang trdi tir anh ddu vao

1. Thuat toan phan doan anh OTSU

mirc xam trén anh, xét hai tap hop C; va C, (ddi twong va nén) véi nguong 1a T, ta ¢6 C; =
C2= {T,

Otsu d3 dua ra ¥ tudng cho viéc tinh ngudng T mot cach ty dong dua vao gia tri mirc xam cua cac diém anh
dé thay thé cho viéc st dung ngudng c6 dinh trong bai toan phan doan anh dya trén ngudng muirc xam [5]. Noi dung co
ban ctia phuong phap duge mo ta nhu sau:

bau tién, chuyén anh dau vao vé anh muic xam va thong ké so lugng muc xam, gia sit co L (0 < L < 255)

{0,1,2,...

,T-1},

T+1,..., L-1}, goi tong s6 luong pixels 1a N, h[i] s6 lugng pixels & mirc x4m thir i (0 <i<255) va xéc sut

hli]

xuat hi¢n mirc xam thwr i: P; = N . Tir d6 tinh ngudng t6i wu T  theo cong thire (1) sau:

T = Arg Max{o? (T)}

Vi o-é (T) duoc xéac dinh theo cac cong thure tir (2) dén (6) nhu sau:
+ Phuong sai: 2 (T) = @, (T, (T) (1, (T) — g1, (T)

+ X4c suét xuat hién C1: w(T)=P = TEI: D,

i=0

+ Xac suét xuat hién C2: w,(T)=P, = i p,=1-P,

i=T

T-1 "
+ Trung binh mirc xam C1: 4 (T) = ZiP(i/Cl) = Zipi 1o, (T)

i=0 i=0

L1 L1
+ Trung binh mirc xam C2: 4, (T) = ZiP(i/Cz) = Z:ipi la,(T)
ioT =

Mot vi du minh hoa cho k¥ thuét phan doan anh theo phuong phap OTSU duogc thé hién & Hinh 3.

Anh géc T chire 86 véi ngudmg T =114 Anh két qua phin doan

Hinh 3. Két qua phan doan anh ap dung thuat toan OTSU

2. Thuét toan phan doan anh Valley-Emphasis

@)

)
®)

(4)

®)

(6)

Phuong phap Otsu dat két qua tt trén nhitng to chure d6 phan phéi thanh dang bi-modal, & truong hop t6 chuce
dd co dang khac phuong phap Otsu cho két qua khong tot. Phuong phap Valley- Emphasis [6] mot phién ban cai tién
ctia OTSU khic phuc duge khuyét diém nay va cho két qua tét hon. Ngudng ti wu ciia phuong phap Valley-Emphasis
dugc xac dinh bang cong thie (7):

Ngudng thich hop: T* = Arg (l)\élr%{(l— )2 (T)}

U]
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Vo1 pT = @
N

Mot vi du minh hoa cho két qua phan doan bang thuat toan Valley-Emphasis dugc trinh bay & Hinh 4. Trong
nghién ctru nay, chung toi st dung thuat toan Valley-Emphasis cho muc dich tdch vung trai xodai ra khoi nén dé tién

hanh cac bude xir 1y tiép theo.

Anh géc Té chirc db véi ngudng T =177 Anh két qua phén doan

Hinh 4. Két qua phan doan anh ap dung thuat toan Valley-Emphasis

B. Tdch ldy viing vé chiva khuyét diém tir ving danh ciia trdi xodi
1. Cai thién d6 twong phan cua anh loc nén

Sau khi loc bo nén cua anh nhén dugc anh mat na gom 2 mau: mau tring (mirc xam 255) 1a vung trai va mau
den (mirc xam 0) 1a ving nén, vung trai s€ chira ving vo t6t va ving vo chira khuyet diém. Chung ta tlen hanh ap

nguoc anh phén doan vé anh goc dé trich duoc vung anh chtra qua xoai. Ttr anh két qua nay chung toi tién hanh cai
thién do twong phan ctia anh két qua sau khi loc nén bang phép bién doi tuyén tinh [7] ta dugc két qua nhu Hinh 5.

To chi¥c d6 anh xam loc nén

—— ||mm| |||||‘||||||Illm...

Anh két qua Bién di tuyén tinh td chixc d6 ctia anh loc nén

Hinh 5. Két qua cai thién d6 twong phan ciia anh x4m sau khi loc nén

2. Tach ving vo chtra khuyét diém

Do dic tinh mau sic nén mau xanh va vang xanh 1a déc trung cia trai xoai nén anh xam trén kénh Green s&
1am ndi 13 ving vo chtra khuyét diém va ving vo tdt hon cac kénh mau khac trong khong gian mau RGB. Dé tach liy
ving qua chtra khuyét diém ta tién hanh chuyén anh Hinh 5 vé anh mit na ving vo chira khuyét diém dua trén ngudng
dong bang cach ap dung thuat toan phan doan anh Valley-Emphasis mot lan nita trén anh mirc x4m ctia kénh Green dé
xac dinh dugc ving vo chira khuyét diém. Chung t6i goi anh két qua nay 1a anh mit na khuyét diém. Mot két qua minh
hoa dugc trinh bay nhu & Hinh 6.

Anh abic Anh xam Green loc nén va cai thién trong phén

Té chirc dé voi ngudng T=83 Anh két qua

Hinh 6. Két qua x4c dinh ving chira khuyét diém trén vo trai xoai
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C. Xic dinh cdc viing irng vién chiva khuyét diém
1. Loc kich thudc va gan nhan cho cac vung ng vién

Sau khi loc 1ay ving vo chita khuyét diém tir ving trai, chiing t6i nhan thiy sé lugng ving lién thong tir anh
mat na chtra khuyét diém rat nhi€u, nén chung toi chi xét nhitng vung lién thong cé so pixel 16n hon 30 tro 1én goi la
vung ung vién.

Viéc xac dinh cac vang ung vién dugc thuc hién bang phuong phap duyét 8 lan can trén anh mat na chira
khuyét diém [8]. Chung t6i tién hanh duyét trén anh mit na chira khuyét diém, xac dinh cic ving lién thong va gan

nhan cho cac ving nay dqng thot loc bo cac vung c6 kich thude be hon 30 pixels. Tuy nhién, vi s6 lugng ving lién
thong rat nhiéu nén hé thong mat kha nhiéu thoi gian xtr 1y cho cong doan nay dé xac dinh dugc cac ving tng vién

chira khuyét diém (Hinh 7).

Anh m¥ 59 visg VO Khanét Sifm Ankb hude na cde vimg Gy Vidn

Hinh 7. Két qua xac dinh 4nh mit na cac ving ng vién chira khuyét diém

2. Trich cac vung ing vién chira khuyét diém tir anh goc

Sau khi d3 xac dinh dugc cac ving tmg vién, ta tién hanh tach cac ving tmg vién chira khuyét diém tir anh gbc
(anh mau RGB dau vao) theo hai bude sau (Hinh 8):

Buoc 1

Hinh 8. Két qua xac dinh cac ving tng vién chita khuyét diém trén anh gbc

Bude 1: Xéc dinh hai diém chéo bao cic ving tng vién trén anh mit na dwoc gan nhan.
Buwéc 2: Dya vao hai diém chéo va anh mit na ap vao anh géc dé tao cac anh ung vién.
D. Nhin dang khuyét diém
1. Cac loai khuyét diém trén vo trai xoai

Khuyét diém trén trai xodi co ban gém 4 loai: da cam hodc nam, d6m nau hodc ndu den, tham den va seo. C4c
loai khuyet diém c6 déc trung hinh dang mau sac va ket cau cua ting loai khuyéet diém khac nhau.

Khuyét diém da cam hogc nam: Nhitng vét ndm sau d6 chuyén sang da cam san sUi bén ngoai vo c6 mau hoi
nau vang do con tring gay nén.

Khuyét diém dom ndu hodc ndu den: Nhiing vét ddm c6 mau nau hoac nau den, ddm ¢o dang hinh hoi tron
hodc 10m séu, da san sui hac nhitng khoi u nho 1én. Cac do0m nau hodc ndu den co thé lién két lai voi nhau.

Khuyét diém tham den trén vé: Nhitng vét thim nhé mau den sau d6 vét thim 16n dan c6 hinh dang hoi tron.

Khuyét diém seo trén vo: Do tu nhién lam cho trai va dap véi canh than tao nén nhitng vét seo ¢6 hinh déng
khac nhau thudng 1a thon dai, 1au ngay dé lai nhitng vét seo dai va tham den.

Giai doan cudi cling can thyc hién sau khi trich 1y cic ving tmg vién chira khuyét diém tir anh gbc 1a tién
hanh phan loai khuyét diém tir ving trng vién ndy dé xac dinh chinh xac c¢6 bao nhiéu loai khuyét diém trén ving vo
chira khuyét diém. Chung t6i st dung giai thuat hoc mang noron nhén tao véi cac tham so dau vao cho mang la dac
trung v€ mau sac, hinh dang va két cau ctia anh dé tién hanh hoc phan loai va nhan dang.
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2. Trich déc trung anh

Céc khuyét diém trén vo trai xoai thudng co cac dic diém vé hinh dang (shape) va sy phan bd mau sic ciing
nhu cdu tric khac nhau. Tir nhitng dic diém trén, ching t6i sir dung ddc trung vé mau sac hinh dang va ket céu de phan
loai khuyét diém trén vo trai xoai. Qua qua trinh thuc nghiém chung t6i nhin thdy cac dac trung anh vé mau sic trén
kénh HSV, dic trung hinh dang Humoment va dic trung két cAu Mean, Range, Variance,... 1a phi hop dé nhan dang
Kkhuyét diém trén vo trai xoai.

2.1. Pdc trung mau sdc

Anh dau vao theo h¢ mau RGB dugc chuyén vé anh theo h¢ mau HSV (HSI), phan hoach khong gian mau
HSV thanh cac khoang (bin) véi: 18 bins H, 3 bins S, 3 bins V. Dém s6 di€ém anh c6 mau tuong ng voi cac khoang,
vay dac trung mau sac theo hé mau HSV ¢6 162 dic trung [2].

2.2. Dac trung hinh dang

Dé tinh dic trung hinh dang, bai bao sir dung dic trung moment bét bién Hu (Hu moment) gém 16 dic trung
str dung cac ham cong cu ctia OpenCV [9].

2.3. Pdc trung két cau

Anh diu vao duoc chuyén vé anh mirc xam theo cac kénh Red, Green, Blue. O mdi anh muc xam thong ké s6

luong mirc xam, goi min 1a gid tri mirc xam nho nhét, max la gid tri mtre xam lon nhét, N 1a tong s lugng pixel, h[i] 1a
tong sb lwong pixel & mirc xam thr i. Tinh 5 dic trung thong s6 két cau theo cac cong thirc (8)-(12) nhu sau [1]:

Mean = ZI h[i] (8)

Range = M (9)
255

Variance =+ % (i — Mean)?.h[i] (10)

Skewness = Z(I Mean)®>.h[i] (11)

Kurtosis = % % (i—Mean)* h[i] (12)

i=min
3. Xay dung tap co so dit liéu hudn luyén

Tir tap anh miu Vé trai xoai ta xdc dinh cac anh Ung vién, sau do chudn hoa cac anh ng vién vé kich thude
20x20 trich 193 dic trung vé mau sic (162 dic trung) hinh dang (16 dic trung) va két ciu (15 dac trung) va danh nhan
loai khuyét diém dé xay dung tap dir liéu loai Kkhuyét dlem Vi du v6&i anh "hinh 001.jpg" gom 9 viing anh khuyet diém
(g vién, & ving anh khuyét diém tmg vién thtr 1 anh gdc da dwoc bao bién, tach ra va dugc gan nhén 1a dém néu hodc
nu den, twong tu gan nhin cho 8 ving con lai, sau do trich dac trung va Iuu vao tap tin dir liéu loai khuyét diém nhu
minh hoa & Bang 1.

Bang 1. Luu trit thong tin trong tap tin dit liéu phan loai khuyét diém

STT danh | Pic trung Color | Pic trung Shape | Dic trung Texture Loai khuyét diém
Hinh 001 C1 S1 T1 Da cam hodc ndm
Hinh 002 C2 S2 T2 DPom nau hodc nau den
Hinh 003 C3 S3 T3 Tham den

4. Huan luyén mang noron

Bai toan cua ching ta ¢ déy la phan 16p dir liéu phi tuyén gom 193 16p déu vao twong tmg v6i 193 dic trung,
va 4 16p dau ra twong tng voi 4 loai khuyét diém va 98 noron cho ting an Thong thudng mang noron dung mot tang
4n, sb luong cac noron trong tang 4n thuong duge chon = }/ (s6 Neuron tang input + s0 noron trong tang output) [10]

mo hinh mang sé dugc xay dung nhu ¢ Hinh 9:
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Hinh 9. Mang noron truyén thing 2 16p v6i 193 noron déu vao, 98 noron ting 4n va 4 noron déu ra.

Dé ting do6 chinh xac kh1 huin luyén va nhan dang, tach mang noon trén ra 4 mang riéng (mdi mang gém 193
noron dau vao, 98 noron ¢ ting an va 1 no-ron & dau ra dé huan luyén riéng cho timg mang. Mic du thoi gian huén
luyén tang 1én kha 16n nhung do chinh xéc ciing ting 1én déng ké [10].

5. Nhan dang khuyét diém

Vi anh trai cdy can nhan dang khuyét diém, trudc tién xac dinh cac anh tmg vién, sau d6 chudn héa cac anh
g vién vé kich thudc 20x20. O mdi anh mg vién trich 193 dic trung vé mau sic, hinh dang va két cau lam dau vao
cho 4 mang noron 2 16p (193 inputs, 98 hiddens, 1 ouput) de xéc dinh loai khuyét diém, dau ra ciia mang khuyét diém
nao co gia tri 16n nhat thi khuyét diém ving tmg vién thudc vé loai do.

Mot két qua nhan dang cua hé théng dugce trinh bay nhu ¢ Hinh 10.
s R TR T . - - v

5100 e AN . | s ot Ty Rt @B @Guy 0y 4
" Anh gésc

(314 25% Pt 61, Giromn 58, Bhow 41, Gty 53 7 Tang buse

Kyt diben ¢ cm, ndm; a0 ndu, ndu don,
T6 crnlc &
Fed_ | Green Bue_ | Gy

N

Hinh 10. Két qua thyuc hién ctia hé théng nhan dang khuyét diém trén vo trai xoai

III. KET QUA THUC NGHIEM
1. Piéu kién thuc nghiém

Dé tién hanh thyc nghiém, ching t0i da tién hanh chup anh va swu tap dit liéu anh trai xo0ai tir cic vudn xodi
thuoc pham vi tinh An Giang. Anh dugc chup chinh dién bang may anh Sony Cybershot DSC-W310 vé6i dng kinh
12Mpx trong diéu kién 4nh sang ban ngay binh thudng. Anh chup véi khoang cach 20cm dén 40cm tinh tir may anh
dén trai xoai.

Thuc nghiém dugc tién hanh trén may tinh Dual core 1,6GHZ, Ram 2GB, chay hé diéu hanh Windows va
chuong trinh Visual C++ 2008 ciing ma ngudn mé OpenCV 2.1. Cac anh thu dugc s& dugc tién hanh tién xir 1y vé dang
anh jpeg voi do phan giai 400x300 va chia lam 5 tép:

Tép 1: Anh khong chita khuyét diém nao can nhan dang.
Tap 2: Anh chtra 1 khuyét diém can nhan dang.
Tép 3:Anh chira 2 khuyét diém can nhan dang.
Tép 4: Anh chita 3 khuyét diém can nhan dang.
Tép 5: Anh chita 4 khuyét diém can nhan dang.

2. Két qua thyc nghiém

T4p dit liéu bao gdm 219 anh v6i 1595 dnh ving anh tmg vién xéc dinh loai khuyét diém. Ching ti tién hanh
tinh todn d¢ chinh xac va kiém tra thoi gian thuc hi¢n trung binh cua ting tap dnh va c6 dugc bang so li¢u tong hop
nhu dugc trinh bay 6 Bang 2.
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Bang 2. Thong ké két qua nhan dang ciia hé thong

Tap dnh Tap1l |[Tap2 |Tap3 [Tép4 |Tap5 |Tong hop
S6 lwgng dnh 70 50 40 30 29 219
S6 lwgng ving khuyét diém cin nhin dang 70 106 272 425 722 1595
S6 lwgng ving di nhan dang 70 106 272 425 722 1595
S6 viing nhin dang diing 70 103 258 392 657 1480
S6 qué nhin dang sai 0 3 14 33 65 115
D9 chinh xac (%) 100.00| 97.17 | 94.85 | 92.24 | 91.0 92.79
Thoi gian nhin dang trung binh (ms) 2436 | 2.871 | 3.332 | 4.675 | 6.572 <7s

Tir s6 liéu thong ké ¢ Bang 2, ching ta thdy rang thoi gian nhan dang ting clia h¢ thong dan theo s6 luong 16i
can nhan dang trén mot mau anh trai xoai va d¢ chinh xac cta nhan dang cling giam dan vi s6 vung tmg vién can nhan
dang ting rat nhanh theo s6 18i. P9 chinh xac tong hop clia quéa trinh nhan dang khiém khuyét trén vo trai xoai 1a
92.97% va thoi gian thuc hién nhin dang 13 dudi 7s cho mét mau anh kiém tra. Két qua nay di chi ra ring phuong
phap do ching t6i d& nghi thé hién mot két qua hira hen, day trién vong dé ap dung cho cic hé phan loai trai cay tu
dong dua trén khuyét diém bén ngoai vo.

IV. KET LUAN

Mot k§ thuat hidu qua dé phat hién va nhén dang khiém khuyét trén vo trai cay la yéu cau chinh cho hé thong
phan loai chit lugng trai cdy theo khiém khuyét bén ngoai vo. Nghién clru nay dé xuat mot giai thuat xtr Iy anh va phan
loai méi dé nhan dang khuyet diém trén vo trai xoai. Thuat toan bao gom cac budc chinh: phan doan anh bang thuat
toan Valley-Emphasis, Xac dinh cac vung lién thong, gan nhin, loc kich thuéce, xac dinh cac ving tng vién la vlng
chira khuyét diém trén vo tréi, rat trich cac ddc trung mau sic, hinh dang va két ciu dé tién hanh huan luyén nhan dang
va phan loai khuyét diém béng mang noron nhan tao. Thyc nghiém duoc tién hanh trén tap dit liéu 219 anh ty tao véi
téng cong 1595 ving tng vién khuyét diém can nhan dang va phan loai. Po chinh x4c ctia hé thong dat duogc 12 92.97%
va thoi gian nhan dang tdi da dudi 7s cho mot mau anh trai xoai da khﬁng dinh tinh hi€u qua cta giai thudt duoc dé
nghi. Két qua dat duoc 1a rat hira hen cho viée ap dung vao h¢ théng phan loai chét lwong trai cay ty dong.

Trong twong lai, chung toi s& thu thap sb liéu anh 16n hon, tién hanh phan tich, so sanh véi mot sé phuong
phép phat hién va nhan dang khéc nhim thiy rd hon wu, khuyét diém cua phuong phap dugce dé xuat. Pong thoi,
nghién ciru, xay dung bo dac trung phu hop hon ciing nhu st dung phwong phap phan 16p bang mo hinh may hoc vecto
ho tro (SVM) dé nang cao hiéu xuét nhan dang ciing nhu giam thoi gian thuc hién cua hé thong.
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ABSTRACT— In this paper, we propose the computer vision algorithms combined with machine learning technique to detect and
recognize defects on the surface of mango peel. The approach consits of these major steps: separation of image regions containing mangoes
out of background and extract defect regions from the fruits image after improving the contrast of the mango image. Next, from the regions
of mango peel which contain defects, we applied 8 neighborhood order, size filtering, region labeling to select the candidate regions on
mango peel may be defective regions. Finally, Neural networks are built to identify and classify defects on a mango peel. The experiment is
performed on 219 our-self images data which has about 1595 candidates need to identify areas for achieving accuracy is 92.79% and time
recognition under 7s for an image of mango has confirmed the effectiveness of the proposed algorithms.

Keywords—Friut peel defects, image segmentation, pattern recognition, mangoes, neural network.
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