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NGHIEN CJU PHAT HIEN VET NUT TREN VO TRUNG CUT DUNG XU
LY ANH VA MANG NGRON

PO HOANG SON, NGUYEN TAN TIEN

Khoa Co khi, Truong DH Bdch khoa Tp. Ho Chi Minh

T6m tit. Bai béo dé xuat phuong phap mdi trong viec phéat hien vét nit trén vé tring cat, phuong
phéap nay dung két hgp xit 1y anh v6i mang no ron. Gia tri histogram ctia anh 10i tring cit dude si
dung lam dit lieu huén luyén mang va kiém tra do chinh xac ciia phuong phap dé xuéat. Dau tién, cac
anh sang trang, vang, dé tir led luxeon dugc sit dung dé thit nghiém va lya chon 4nh sang thich hop
cho viéc roi tritng ctt. Trong d6, anh sang vang cho két qua tét hon anh sang trang va do, vét nit
hién thi r6 hon, sai lech histogram anh roi gitta tritng c6 vét nitt va tring con nguyen ciing 1én hon.
Két qua budc dau dat duge v6i do chinh xac 14 85,1% cho trudng hop tring khong vét nit, 87,98%
cho trudng hgp tring c6 vét nit v mic chinh xac trung binh dat dudc 1 86,54%.

Twu khéa. Phan loai tring cit, x Iy anh, mang noron.

Abstract. This paper proposed a new method to detect cracks on the quail egg shell, which was
used image processing combined with neural network. Histogram of many images of candling quail
egg was used as training data for neural network and to check the accuracy of the proposed method.
First, the white light, yellow and red of LED Luxeonwas used to test and select the appropriate light
for the illumination of quail eggs. In particular, the result was better for the yellow light. Cracks was
showed clearly, bias histogram of images of candling quail egg between egg cracks and intact eggs was
largerthan the red and the white light. Initial results achieved with an accuracy of 85,1% for the eggs
without cracking, 87,98% for the case of cracks‘ and the average accuracy was86,54%.

Key words. Quail eggs grading, image processing, neural networks.

1. DAT VAN DE

Trig 13 loai thite pham rat quen thudc véi con ngudi, rat thuan tién, d& ché bién, nhiéu
gié tri dinh dudng va phit hop v6i moi lta tudi. Nam 1964 tai thii do cia Italia, Hoi dong
quoc té ve tring gia cam (IEC- International Egg Commission) da dé nghi chon ngay thit sau
clia tuan thit hai trong thang 10 hang nam lam “Ngay thé gidi vé tring gia cam” (World Egg
Day). Day 1a sy ghi nhan va ton vinh clia con ngudi trén toan thé gisi vé gia tri tuyet voi
clia tring vdéi stic khoé. Theo tap chi Stic khée ctia My khuyén cédo, sau loai tring sau day 1a
nhitng thuc pham c6 lgi cho stc khée con ngudi: tring vit, tring cit, tring ngdng, tring da
diéu, triing ga tay va tring ga (Rodale Institute, 4.2012). Tai Vigt nam, tring cit da va dang
la mot ngudn thuc pham thong dung va ¢6 nhu cau cao. Tuy nhién, viéc san xuat con giéng
van dang 13 van dé nan giai. Hién nay, viéc phat hién va phan loai tritng nit van con lam thu
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cong v6i nang suat va do chinh xac thap khién ti ké hao hut trong viéc ap tring con kha cao
do khong phét hién duge tring nitt dé c6 thé loai bd trude khi ap. Viec phat hieén vét nit tren
tritng cat thanh cong sé la co s6 cho bai toan phéan loai tring cat ty dong sau nay.

Vét niit trén vo tritng cit thuong xuat hién trong qua trinh van chuyén khi chua déng goi,
cac vét niit nay c6 miic do, hinh dang, vi trf khac nhau. Ngoai ra, nhitng vét mau trén bé mit
vé tritng cat ciing phan bé mot cach ngau nhién. Vi vay, can mot phuong phap c6 kha nang
dap tng tot trong dieu kién nay.

Theo tim hiéu ctia nhom nghién citu, cac nghién citu vé van dé tuong tu véi tring ga dude
tién hanh kha nhieéu trén thé gi6i va c6 phuong phap da duge ap dung rong rai trong san xuat,
mang lai hiéu qua kinh té cao.

Nam 1991, bai bao [1] ctia tac gid R.T. Elster va cong sy da dp dung cong nghé xit Iy &nh
vao viéc phat hién vét nit clia vo tring. Tac gia da tién hanh thit nghiém véi tritng ga, bang
cach dat tring can phan tich trén den soi va bén trén dit mot camera quan sat c6 tac dung
ghi nhan anh phuc vy cho viéc phan tich. Tac gid da tién hanh thit nghiém trén 113 tring ga
loai A v6i do chinh xac dat duge 1a 96%. Nam 1992, tac gia J.W. Goodrum va céc cong su [2]
ciing da tién hanh phan tich phéat hién vét nit trén vo triing ga bang cong nghé xtt 1y anh.
Tac gid da c6 nhiing cai tién so v6i [12] bang cach dit tring can phan tich len he thong con
lan, diéu nay cho phép quan sat ¢ nhiéu géc do khac nhau. Mai tring, tdc gid phan tich anh
§ 3 goc do lech nhau 120 do, dieu nay gitp viéc phan tich tring duge chinh xac hon.

Nam 1996, tac gia V.C.Patel va cong su [3] da st dung cong nghé xit Iy &nh két hop véi
mang no ron trong viéc phat hién cac vét mau bén trong tring va vét nit, vét ban & vo
tritng. Tac gia tién hanh phan tich va huan luyén mang no ron bang cic gia tri phan bé mau
(histogram) anh xam. Trong viéc phat hién vét méau, V.C.Patel va cac cong su da si dung
mang no ron 3 16p véi 256 ngd vao (tuong ung véi 256 gia tri cia histogram), 32 nut 6 16p
an va 1 ngd ra. Do chinh xac ctia phuong phap dat duge 1a 90% khi tién hanh huan luyén véi
180 mAu va kiém tra 10.000 tring, trong d6 c6 90 tring c6 vét mau, 297 tring bi nitt va 96
tring c6 vét ban.

Nam 1998, [4] V.C.Patel va cong su da phat trién thém so v6i phuong phap trong [3]
bang viéc stt dung 4nh mau thay cho d4nh xadm, céc gia tri ngd vao mang no ron la 384 gia
tri histogram anh mau, cu thé 14 128 gia tri histogram anh don sic d6 (két hgp 2 gia tri lien
tiép trong 256 gia tri histogram), 128 gia tri histogram dnh don sic xanh 14 va 128 gid tri
histogram anh don sic xanh duong. Cau tric mang dude stt dung cho viéc phat hién vét mau
la 384 ngd vao, 24 nat 16p an, 1 ngd ra va thay doi sé nat 16p an thanh 40 cho viéc phét hien
vét ban. Do chinh xéc trung binh ctia phuong phap 14 92,8% cho phat hien vét mau, 85% cho
phét hien ban va 87,8% cho phét hien vét nitt. Dé lay duge ving khong gian tring can phan
tich, loai bé viing khong gian xung quanh, H.R. Pourreza va cong [6] d& sit dung mot mat na
hinh elip. Hinh elip st dung ¢6 kich thuée nhd hon kich thude tring va ¢é géc 1éch tuong ting
v6i goc léch clia tritngcan phan tich.

Ngoai phuong phap thu nhan anh roi la anh sang xuyén qua tring, Loredana Lunadei va
cong su [8] da sit dung anh sang phén xa ti tring dé ghi nhan va phan tich. Do chinh xac dat
dude ctia phuong phap nay 1a 97% khi a4p dung trén tritng ga.Do6i véi trusng hop cac vét niit
nho, tac gia K.C. Lawrence va cong su [7] da dé xuat phuong phap ding thay ddi ap suat khi
thu nhén anh roi ctia tring ga. Phuong phap nay da phat huy hiéu qua v6i do chinh xac dat
dugc 1a 99,6%. Hién nay, nhom nghién cttu van chua tim duge tai lieu nghién citu nao ciia cac
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tac gid trong va ngoai nude vé viec phat hien vét nit trén vé tring ciat. C6 thé vi Iy do triing
cat 6 kich thuée nhé (daixrong = 34,87x26,2mm), vo tring méng (0,27mm) [5], nhiing vét
mau xuat hién ngdu nhién trén vé tring cit gay kho khan cho viéc phan tich va xit ly. Vi vay,
nhoém nghién citu mudn tim hiéu va phat trién mot phuong phap c6 thé hoc theo cach quan
sat clia con ngudi trong viéc phat hién vét nittrén vo tring cut.

2. PHUONG AN DE XUAT

Nhoém nghién cttu sé tap trung vao viéc nhan dang sy ton tai clia vét nit trén vo tring
ciit bang cong nghé x1t Iy &nh va sit dung két hop mang no ron hoi tiép. Trong qua trinh thi
nghiém, nhém nghién citu nhan thay deén roi tring anh huéng nhiéu dén kha niang hién thi
clia vét nit trén vo tring cit. Vi vay, nhém nghién citu sé tién hanh mot sé so sanh dé liya
chon anh sdng phit hop cho viée roi tring cut. Mau sic anh sang duge st dung trong qué trinh
thuc nghiém va so sanh 1 4nh sidng tit led luxeon véi ba mau: trang, vang, do.

Dé tao tap mau phuc vu cho viéc huan luyén mang no ron va kiém tra do chinh xac ctia
phuong phap, méi triing cit duge chup & it nhat 3 géc do khac nhau (xoay quanh truc doi
xiing clia triing) nham phat hién sy ton tai ctia vét niit duge chinh xac hon. Cac thong s6 clia
tap mau la cac gia tri histogram ctia 4nh roi tring cit. Anh roi duge st dung 1a dnh mau loai
8 bit, thudoc khong gian mau RGB. Cac gia tri ngd vao clia mang no ron la tap hgp ctia 768
gia tri histogram, trong d6 gom 256 gia tri histogram anh mau dé, 256 gia tri histogram anh
mau xanh 14 va 256 gié tri histogram dnh mau xanh duong.

Trong dé tai nay, nhém nghién citu da két hop thuat toan di truyén dé tim ra s6 nut 16p
an cho cau hinh mang no ron, mang no ron sit dung la mang 3 16p.Chuong trinh duge viét
tréen phan mém Microsoft visual studio 2010 vé6i sy hd trg ctia thu vien Opencv (Open Source
Computer Vision) phién ban 2.2. Opencv 1a mot thu vien ma nguon md, duge xay dung véi
nhiéu cong cu xit Iy 4&nh manh mé (hon 500 ham chitc nang, 2500 thuat toan) va rat thong
dung. Thu vién opencv thich hgp chay trén nén C/C++ va trén phan mém Microsoft visual
studio. Trong thu vién nay c6 tich hop sin mang no ron hoi tiép MLP. Vi vay, Opencv that
su 1a mot cong cu dat Iye cho viec xay dung chuong trinh thic nghiem va danh gia hieéu qua
cua phuong phap.

2.1. CAch thu nhan anh

Hé théng thu nhan anh bao gom cac phan chinh sau:Dé: Nang dd va bo tri cac bo phan
khac. Deén chiéu: Tao diéu kién thuan lgi cho viéc quan sat tring. He thong con lin: Gidp
quan sat tring & nhiéu goc do khac nhau. Camera quan sat: Thu nhan anh roi ciia trimg dé
dua vao may tinh xi 1y. May tinh: Xit Iy hinh anh v dua ra két qua.

Toan bo qua trinh thu nhan anh roi tring cit duge thice hién trong buong t6i dé giam bot
anh hudng ctia 4nh sang bén ngoai, cac bo phan chinh ciia hé théng duge bo tri nhu hinh 1.

Phan mém st dung: Phan mém Microsoft visual studio 2010 va thu vien Opencv 2.2. Thiét
bi thu nhan anh diing miy anh Panasonic Lumix DMC F3, 12.1 Megapixels, loai cAm bién
CCD 1/2.33 inch. Dén roi triing dung den led siéu sang Luxeon loai 3W, dién 4p 3V (hinh 2).
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2.2. Lua chon mau anh sang roi tring

Dé lyra chon mau anh sang roi triing, trong phan nay sé tién hanh thit nghiem véi 3 loai
mau sic anh sang 1a tring, vang va dé. Dau tién ching ta sé quan sat anh roi ciia tring cé
vét nit trong bang 1:

Anh sang d6 Anh sang tring Anh sang vang
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Duya vao bang so sanh trén, quan sat bing mat thudsng ta cé thé thay dugce véi anh sang
trang va anh sang vang cho két qua t6t hon so véi anh sang do, vét nit trong anh roi hién thi
o rang hon trong da s6 truong hop.



NGHIEN CUU PHAT HIEN VET NUT TREN VO TRUNG CUT 193

——Normal ——Normal
— —Cracked — —Cracked |
Histogram mau xanh dwong Histogram mau xanh la

B.2. Bang so sanh histogram &nh sang trang

Tiép theo, dé lira chon duge anh sang nao cho két qua tét hon, ching ta tién hanh so sanh
sit khac biét vé histogram ctia anh 1oi triing ctt bi nidt va khong bi nit gifta 4nh sang trang
va anh sang vang.

- Anh séng tring:

Anh sang vang: Sau khi so sanh sy khac biet gitta tring ¢6 vét nidt va khong ¢6 vét nit
khi roi bang anh sang trang, tiép dén ching ta sé xem su khac biét nay v6i anh sang vang.
Qua do, ta sé chon anh sang nao cho sy khéac biét 16n hon.

Qua sy so sanh trén, ta c6 thé thiy dugc anh sang vang cho két qua tét hon anh séng
trang va anh sang dé. Vi vay, trong phan thyc nghiém ctia dé tai nay nhom nghién citu lya
chon anh sang vang cho viéc roi tring cit.

2.3. Thu thap mau va phan tich

- Thu thap mau: Nho hé thong con lan, tring cit sé dude quan sat ¢ nhiéu géc do khac
nhau va it nhat 14 3 géc do. Diéu nay gitp cho viéc nhan biét vét niit trén vo tring cit duge
chinh xac hon.

Do dic trung vo6 bé ngoai clia tring ctt c6 nhieu vét mau vé6i kich thuée, hinh dang va
phan bd khac nhau, mau sic, cuong do sang clia anh roi ciing khac nhau, vi vay ta can tao ra
tap mau v6i s6 lugng anh mau tuong doi 16n, nham dua do chinh x4c clia phuong phap dat
mitc yéu cau.Anh roi triing sau khi ghi nhan dugce sé tién hanh ap dung mot s6 cong cu trong
xtt Iy 4nh s6 nham loc nhiéu, cai thién chat luong 4nh va phan doan, khoanh viing vi tri, bién
dang tring. Sau dé ding mot mit na hinh elip dé loai bé viing khong gian xung quanh, chi
gitt lai viing khong gian anh clia tritng can phan tich, diéu nay ciing gitip gidm bét anh hudng
clia moi truong bén ngoal.

Dé tao mat na hinh elip, trong thut vién opencv2.2 ¢6 hd trg ham fitEllipse, ham nay c6
wu diém 1a dung duge hinh elip véi kich thuée va géc quay phit hgp véi bien dang vat. Sau
khi c6 duge cac thong s6, hinh elip duge vé bang lenh ellipse(). Kich thuéc ctia hinh elip duge
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B.3. Bang so sanh histogram anh sang vang
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Histogram mau xanh dicong Histogram mau xanh dirong

ting xac xuat xuat hién trong qua trinh phan tich va kiém tra. Tap mau nay bao gom 1381
&nh roi ctia tring khong c6 vét nit va 3219 anh roi ¢6 vét nitt. Anh méu c6 vét nit cAn nhiéu
hon so vé6i trusng hop khong c6 vét nitt vi ¢6 nhiéu mic do, truong hgp nit khac nhau va
ta cling wu tién phat hién, loai bé tritng c6 vét nit. Vi vay, mdi tring khong chi duge chup &
nhiéu goc do ma con dude chup v6i nhitng mitc do niit khac nhau, diéu nay lam ting tinh da
dang cho tap mau.

- Cau hinh mang: Mang dugc stt dung trong truong hgp nay la mang hoi tiép MLP 3 16p:
S6 nut ngd vao la 768 (tuong ting v6i 256 gia tri phan b6 mau ctia mau do, 256 mau xanh
14, 256 mau xanh duong).S6 nit 16p an la 148 (ting véi tap mau 5164), s6 nit ngd ra 1a 1
(tuong tng véi 2 trudng hgp 1a nit hoac khong nitt). Ham kich hoat sit dung ham sigmoid. Hé
s learning rate 1a 0,01 vA momentum 1a 0,1.

3. KET QUA THUC NGHIEM VA NHAN XET

Bud6c dau, do chinh xac clia phuong phéap khi tién hanh trén tap mau huan luyén la trén
99% cho c& trusng hgp nitt va khong niit. Tuy nhién, khi tién hanh kiém tra ngoai tap mau
thi do chinh x4c ctia phuong phap con thap, dat 84,856% cho truong hop khong c6 vét nit va
92% cho truong hgp c6 vét nrit.

Trong qué trinh tao tap mau huan luyén va kiém tra, nhém nghién cttu da ghi nhan mot

s6 két qua nhu sau:
* Truong hop triing cé vét nagt. (1): Tong s lugng. (2) Cho timg trudng hop: nit — khong niit.
Khi tap mau huan luyén tang lén thi do chinh x4c cia phuong phap, déi v6i anh ciia tring
c6 vét nit va khong c6 vét nit, dan tién vé mot mic trung binh. Trong dé do chinh xac véi
anh c6 vét nit tang len khi tap mau duge tang len.

4. KET LUAN

Bai toan duge thuc nghiém trén tap mau 5164 anh, trong dé 38% anh cua tring con
nguyen va 62% anh clia tring ¢6 vét niit. Anh sdng duge sit dung dé roi tring cat la anh séng
vang tit led luxeon, anh sdng nay cho két qua tot hon trong viéc phét hién vét niit so v6i anh
sang trang va anh sang do.
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Bdng 4. két qua dat dugde clia phuong phap

Mau huan luyén Mau kiém tra

So luong mau Sonut | Ket qua So luong mau Ket qua

@ 2 lép 4n @ (€9) Q@ @ 2
1095 821823* 20 99,909% 466 3124:* 75,75% ;g:;}z‘:*
2552 1;33* 22 99,53% 272 ZSi* 87.5% g;i?:;z;:*
3640 % 46 99.313% 517 % 78.917% %
4485 21863505* 141 99.487% 679 335227* 80,707% ;é’ggggjz*
S164 31198822* 148 | 99225% 204 115413* 90.476% ggg;gz
5164 31198822* 148 99,225% 416 220088* 86,539% g;:gg?gﬁ*

Phuong phap dé xuat bude dau cho két qua kha quan véi do chinh xac dat duge 1a 85,1%

cho truong hgp tring khong vét nit, 87,98% cho truong hgp tring c6 vét nit va mitc chinh
xac trung binh 1a 86,54%. Két qua hién tai con thap vi chat luong va sit da dang clia tap mau
chua cao, thie nghiem chi 4p dung cho tring cit c6 vét nit ro rang, c6 thé nhan biét bang
mét thuong qua anh roi. Nhém nghién ctu dang tiép tuc phét trién theo huéng nay va cai
thien chat lugng tap mau dé c6 thé hoan thien giai phap dé xuit. Nhém nghién citu hy vong
c6 thé dat duce do chinh xéc it nhat 1a 90% cho ca truong hgp niit va khong niit.

1]

TAI LIEU THAM KHAO

R.T. Elster and J.W. Goodrum, Dectection of cracks in eggs using machine vision, American
Society of Agricultural Engineers 34 (1991) 307-312.

J.W. Goodrum, R.T. Elster, Machine vision for crack detection in rotating eggs, American
Society Agricultural Engineers 35 (Aug. 1992) 1323-1328.
V.C. Patel, R.W. McClendon, and J.W. Goodrum, Detection of blood spot and dirt stain in egg
using computer vision and neural networks, American Society Agricultural Engineers 12 (2)
(1996) 253-258.
V.C. Patel, R.W. McClendon, and J.W. Goodrum, Color computer vision and artificial neural
networks for the detection of defects in poultry eggs, Artificial Intelligence 12 (1998) 163-176.
R. Polat and S.Tarhan, Mechanical behaviour under compression loading and some physical
parameters of japanese quail(Coturnix coturnix japonica) eggs, Czech J.Anim. Sci. 52 (2007)
50-56.
H.R. Pourreza, R.S. Pourreza, and et. al., Automatic detection of eggshell defects based on
machine vision, Journal of Animal and Veterinary Advances 7 (2008) 1200-1203.
K.C. Lawrence, S.C. Yoon, and et. al., Modified pressure system for imaging egg cracks, Amer-
ican Society of Agricultural and Biological Engineers 52 (3) (2009) 983-990.
Loredana Lunadei, Luis Ruiz-Garcia, and et. al., Automatic identification of defects on eggshell
through a multispectral vision system, Food Bioprocess Technol, 2011 (Doi 10.1007/s11947-
011-0672-x).
Ngay nhan bai 01 - 3 - 2013
Nhan lai sau sta ngay 04 - 6 - 2013



	ĐẶT VẤN ĐỀ
	PHƯƠNG ÁN ĐỀ XUẤT
	Cách thu nhận ảnh
	 Lựa chọn màu ánh sáng rọi trứng
	 Thu thập mẫu và phân tích

	KẾT QUẢ THỰC NGHIỆM VÀ NHẬN XÉT
	KẾT LUẬN

