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Tém tit
Tir khoa: Bai bao d& xuat mot giai phap phan loai phan thit 1a 16 hoi sau khi tich
L6 hoi; Nguyén li¢u 16 hoi; Phan vo dé loai bo céc 14 16 hdi chua tach vo hoan toan tir cac may tach vo.
loai; So ché 16 hoi; Xur 1y anh; Do cac manh vo nay s& gay kho khan cho viée loai bo sau khi qua may

thai hat Iyu. Tir yéu ciu ctia cac co s¢ ung dung, may phan loai phan
thit 14 16 16 hoi dugc thiét ké dé tich hop vao giita méay tach vo va may
thai hat lyu. Giai phap thuc hién la tng dung cong nghé xi 1y anh dé
nhan dién cac phan thit 16 hoi con sét vo. Sau d6 dua tin hiéu cho co
ciu chép hanh thyc hién phan loai.

Abstract
Keywords: The paper proposes a solution to sort aloe vera after peeling to remove
Aloe vera; Peeling aloe; Sorting the unpeeled leaves from the peeling machines, as these peels would be
system; Image processing. difficult to remove after passing the dicing machine. Based on the

requirements of the facilities applying this method, the aloe vera
sorting system is designed to be integrated into the peeling machine.
The implementation solution is based on image processing technology
to identify the aloe vera fillets. After that, the signal is transferred to
the actuator that performs the sorting process.
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1. GIOI THIEU

L6 hoi chira rdt nhiéu thanh phan c6 ich nhu cac vitamin tot cho da va strc khoe. Cac san
pham dugc san xuét tir 16 hoi rat da dang va ngay cang pho bién. Trong quy trinh so ché 14 16 hoi
trong cong nghiép (hinh 2), 14 16 hoi s& dugc xir 1y theo nhiéu bude. Thir nhit, sau khi xép 14 tir
bang tai, ching s& dugc dua dén bdn rura noi cong nhan s€ loai bo chét ban trén 14. Sau d6, mot
nhom cong nhan s€ chiu trach nhi¢m cit dau va dudi 1a Aloe Vera, budc tiép theo 1a 1a 16 hdi sé
dugc tach vo boi ngudi cong nhan dé 1dy phan thit 14 bén trong, d6 1a phan chinh dé tao ra nhiéu
san pham tir 16 hoi. Sau do phan thit nay s& duogc qua cac cong doan tiép theo nhu chan, thai
hat,... Ngoai ra c6 mot s6 may tach vo 1a 16 hoi dugc st dung dé thay thé sd lugng 16n cong
nhan tuy nhién van dé kho khin gip phai trong qua trinh tach vo 14 16 hoi bang may la phai can
mot lugng cong nhan kiém tra 16 hoi sau tach vo dé tach cac phan thit con sot vo, dé khong gay
ra phé pham trong cac cong doan sau.
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Rira va cit dau dudi 14 16 hoi Téach vo Kiém tra thit 14

Hinh 1. Cong doan so ché 16 hoi

Dap g yéu cau thay thé sé lwong 16n cong nhan trong tién trinh phan loai phin thit 16 hoi
tai cac nha may, chung t6i mudn thiét ké mot hé théng hoan toan tu dong véi cong suit va do
chinh xac cao. Hinh 1 13 mot hé thong _phén loai dién hinh. Mot camera dugc dat trén dau hop
bén trén bang tai va cac thiét bi truyén dong duoc lip dit & cudi bang tai dé sip xép dau
ra. Camera két ndi vi mdy tinh, c6 nhiém vu nhin biét cac 1a chuyén dong trén bang tai, gui cac
hinh anh dén may tinh dé xur 1y. Cudi cung, may tinh gui tin hiéu dé kich hoat bd truyén dong
tién hanh phan loai san pham.

Muc dich cua qua trinh phan loai 1a dé tach cac phan thit 16 hoi con sot vo sau qua trinh
tach vo. Dé phan loai tu dong 1a kha thi, cic vin dé sau day phai duoc giai quyét mot cach co
hiéu qua:

- Phin vo s6t lai c6 thé & bt ¢t dau trén 14 Aloe Vera

- Xt ly hinh anh thoi gian thuc

- Yéu céu phan ctng tdi thiéu

Hai dang chinh cho hé thong phan loai dugc thé hién trong Hinh 3.
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2. PHAN TICH GIAI THUAT XU LY TiNH HIEU TU CAMERA

Co nhiéu phuong phéap xir 1y tinh hiéu tir camera dé truy xuat cac thudc tinh cua déi‘ tugng
[1]. O day, chuong trinh xtr Iy anh xac dinh vi tri va tinh toan dit liéu cho co cau thy thi gom hai
giai doan: Xt ly anh dwa ra vi tri doi twong; Luu trir va tinh todn s6 liéu dé gui cho co cau chap
hanh cia h¢ thong phan loai hoat dong. Giai doan xtr ly 4&nh gom céc budce sau:

2.1. Thu nhan dnh (Chup 4nh)

Camera dit ¢ phia trén cua bing tai s& chup anh mdi 100ms dé xu 1y. Hinh 4(a) 13 anh
nhan duoc tir camera.

Hinh 4. 2) Mau dbi trong nhan dang, b) Kénh mau xanh 14 cay

2.2. Tach kénh mau (tach nén) va lam murgt anh (Ioc nhiéu)

Anh nhan duoc tir camera 13 anh mau 3 kénh RGB (Red- Green-Blue). Chuong trinh s&
tach 1 kénh Green cua anh dé xtr 1y vi bing tai c6 mau xanh 1a nén nhirng phan c6 mau xanh la
s& t6i hon nhitng phan con lai. Sau bude nay, anh s& tro thanh anh x4m véi phan tdi hon 14 nhirng
phin ¢6 mau xanh 14 nhiéu hon.

Anh thu duge sau khi tach nén c6 nhiéu tinh hiéu nhidu do anh sang, mau sdc cua cac dbi
tuong, budc nay dugc dung dé loai bo nhidu va 1am muot anh gitup viéc phan doan anh chinh xac
hon. Sau khi loc nhiéu, ta thu dugc anh nhu Hinh 4(b).

2.3. Cit khung hinh

Khung hinh thu dugc tir camera va xir Iy qua cac budce trudce la khung hinh rong chira toan
bd thi truong ctia camera, chira téng thé khu vuc bang tdi, c6 ca thanh bang tai va nhiing phﬁn
ngoai bing tai. Nhung khu vuc cin xir 1y chi tip trung vao phin bing tai co chira cac dbi tuong
nén chiing ta phai gi6i han lai khu vuc dé xir 1y.

Hinh 5. Anh sau khi tach ngudng
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2.4. Tach nguwong (thresholding)

Pay 1a budc quan trong cua quy trinh xtr 1y anh dung dé xac dinh d6i tuong. Cac Pixel
trong khung hinh s& c6 mirc xam tur 0 - 255, murc 0 twong dwong vi mau den, mirc 255 tuong
duong v&i mau trang Trong budc nay nguoi lap trinh s€ chon mdt ving xam nhét dinh (vi du tir
mirc xam 180 dén 255), néu mot pixel trong anh c¢6 mirc xam nam trong ving xam do thi pixel
d6 s& chuyén thanh 255 nghia 1a tring, néu khong pixel d6 s& chuyén thanh 0 nghia 14 den.

Nhu vay sau cong vié¢c tach ngudng, ta nhan dugc mot anh nhi phan (tréng den - Hinh 5)
va theo chuong trinh thi tréng 1a ddi tuong can xéc dinh, den la phﬁn vd con sot lai, qua do ta xac
dinh duogc cac dbi twong can phan loai.

2.5. Dan nhin d6i twong (labeling)

Trong budc xtr 1y thd, cac nhidu tic dong s& duge giam bing cach ap dung bo loc va
nguong s€ duoc thém vao cho ra céc Kkét qua nhan dang hinh anh tdt. D& nhan ra cac mtc do
khac nhau ctia mau xanh 1a cdy hodc xam, ching toi thir nghiém thyc té dé thiét lap ngudng,
ciing thay d6i hinh anh mau xam thanh hinh nhi phan. Piéu ndy c6 nghia 1a cac khung chi c6
mau den dai dién cho d6i twong khong phai mau xanh 14 cdy va mau tring dbi voi cac doi tuong
mau xanh 14 cdy. Day 1a mot budc cuc ky quan trong dé giam dung lwong dit liéu béi vi qua trinh
xir 1y hinh anh 1 lién tuc nén s6 lrgng khung hinh rat nhiéu dan dén bd nhé 16n va c6 thé gay ra
mot s6 vin dé nhu qua tai hodc khong chinh xac. ..

Tiép tuc budc thi ba, cac diém anh s& duoc gén nhin va cac diém anh cao s& dugc nhom
vao mot hdp s€ 1a khu vyc cta phﬁn vO con soét lai.

Cudi cung, phan mém s& hién thi cac hinh anh duoc xir Iy tir camera dén cira s6 ciia giao
dién diéu khién trén nén MATLAB. Phin mém s& v& mot khung vién bao quanh ddi tugng mau
xanh 14 cdy dugc phat hién véi toa do trung tam ¢ gilra ciia khung bao quanh. Sau do, s€ gui tin
hiéu dén bo diéu khién dé kich hoat bd truyén dong cua co cAu phéan loai.

3. PONG BOQ VOI CO CAU CHAP HANH

3.1. Co céu phin loai
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Hinh 6. Thiét ké co cau phan loai
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Trong cong nghiép, cd rat nhiéu co cdu chap hanh dugc st dung dé phan loai san pham
nhu robot, san, kep, hut,...ing dung cho nhiéu loai ddi tuong khac nhau. Do phi 1€ 16 hdi rat trom,
hinh dang khong cb dinh va dau ra cia may tach vo 1a nhiéu day fillet trén mot bang tai nén viée
su dung phuong an gip bang robot la khong kha thi. Mot co ciu sir dung xylanh khi nén dleu
khién cic mang trugt phan loai voi tbe do cao, va dé dang hiéu chinh co cau dé tang ning suit -
Hinh 6 m6 ta co cdu phan loai 2 hang cap liéu, co cdu gom 1 bang tai dan liéu tir may tach Vo,
sau khi di qua cac thanh dan huéng s& duoc tach thanh 2 hang dé di vao hop nhan dang c6 gin
camera. Sau khi hé thong nhan dang hoat dong s¢€ xuét tin hiéu dé phan phdi li¢u thanh 2 loai dat
va khong dat vao cac thung chura 1 va 2.
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Hinh 7. Giai thuat diéu khién qua trinh phan loai

Dé thiét 1ap tinh hiéu didu khién co ciu chap hanh nhan Iénh tir phan mém diéu khién, mot
bo diéu khién dugc st dung dé két ndi gitra may tinh va co cAu chép hanh theo so d6 trén hinh 7.
Tét ca cac hoat dong s& duogc diéu khién thong qua mdt giao dién, co hai ché do: tu dong va bﬁng
tay, trén phﬁn mém MATLAB. Trong ché do tu dong, h¢ théng s€ chay tu dong bét ctr khi nao c6
du vao bang chuyén. Trong ché do thu cong, may c6 the chay bat ky thiét bj don I¢ nao nhur xi
lanh va camera. Ngoai ra, c6 panel diéu khién bang tai dé bat hoac tat bang tai. Nhu vay, tur toa do
pixel trong anh, chuong trinh s&€ n6i suy theo mét ham sO dé dua ra toa do cuia ddi twong trong
thyc té&. Ham noi suy nay phu thudc vao do cao tir camera dén bang tai, goc chup cua camera va
mat phang bang tai, vi tri tuong ddi giita camera, bang tai va co c4u thyc thi 1a 2 mang truot phan
loai. Néu thay d6i cac théng s trén thi ham ndi suy ciing phai thay doi theo. Sau khi noi suy ra
cac thong s6, chuong trinh s& luu cac thong s6 vao mot mang dit liéu dé luu tri va xtr Iy [2][3].
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3.2. Vén téc bing chuyén

Trong h¢ thong phan loai ty dong, mat do cac ddi tugng trén bang chuyén khac nhau & cac
thoi diém khac nhau. Do do, bang chuyén phai di chuyén nhanh khi mat do thap, va cham khi
mét do cao dé nang cao nang suét trong khi vin dam bao khong bo s6t mot vat nio.

Gia sir van toc 16n nhat cta bang chuyén 14 Vg, (Vmin Vma) 12 Vi tri tac dong toi wu ciia co
cau chap hanh (dwa vao thoi gian tac dong cua mang truot). Vitri cua vat thé ma mang trugt tac
dong phan loai la (y) khi mang truot bat ddu di chuyén, v, 13 van tdc ciia bang chuyén tai thoi
diém nay. Ta cé:

vmax (y S O)
R P k) | PP (D)
0 (Ve <)

Pé giam thiéu tic dong bén ngoai lam thay d6i van tdc cua bang chuyén, ta sir dung quy
luat hinh sine trong xtr Iy van toc. Gia toc to1 da ctia bang chuyén la a'__ , s€ thay doi tir v, dén

max

v, (v,>v,). Trong qua trinh ndy, gia tbc ctia bang chuyén s& la:
a'=(+a', sm(@+—)) (2)
trong d6 71=2""

3.3. Tinh toan vi tri tic dfng mang trugt

Véi bang chuyén di chuyén doc theo truc y (hinh 6), vi vy vi tri theo thoi gian thuc sé la:
=y, + [ vt 3)
0

Trong do, y, 1a vi tri ctia doi tugng tai thoi diém mang truot bat dau di chuyén dén vi tri
phan loai, v 1a van toc cua bang chuyén, ta co:
V2 +V1 V2 Vl

y=y +—— 7 g ——+v,.4 4)

max

l l\/x xo +(y- yo) +l IT v, =V,

Voi A== -
2 1 1 a'max
\/( *) [/ \/ (7 *) [ \/(&TJFS)GW

Nhu vy, do déi tuong trong hé théng phan loai ludn chuyen dong theo van tdc bang tai va
méng phai tac dong dé phan loa ddi twong dang chuyén dong. Dé d& dang tinh toan thoi diém tac
dong ctia mang trugt, bang tai dugc dat sao cho hudng chuyen dong cua bang tai trang vdi truc
Y ctia camera. Do d6, khi bang tai chuyén dong, toa do cua d01 tuong s€ chi thay dbi theo truc Y.
Sau khi dong bd toa do ciia truc y theo van tdc bang tai, néu toa do ciia doi tuong nam trong
vung toa d¢ phan loai thi chuong trinh s€ thuc hién chu trinh phan loai. Thoi gian tic dong cta
mang trugt dugc tinh toan theo van tdc truot thuc nghi¢m voi géc nghién phu hgp, ddm bdo hé
thong phan loai lién tuc va kip thoi.
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4. THU'C NGHIEM VA KET QUA

Mot bude quan trong dé xem xét chét lugng ctia mot hé théng 1a tién hanh thuc nghiém vai
nhiéu san phdm dé danh gia hiéu qua. Ching t6i thuc nghiém véi 50 1a 16 hoi va kha ning phan
loai ctia hé théng dat do chinh xac 1a 90% vé&i 5 1an phan loai sai trong qué trinh hoat dong.
Trong 5 san pham 15i, 2 trong s6 d6 1a vi 1ap trinh vi giao dién khong thé nhéan ra 14 mau xanh la
cdy va céc thiét bi truyén dong ¢ ché d6 phan loai qua sém trude khi 14 roi. Ba san phim con lai
14 do co céu co khi 1am 14 bi méic ket ¢ thanh trugt trong khi roi. Hinh 8 13 giao dién phan loai,
cac d6i twong phan loai duoc danh ddu boi hinh chir nhat mau do va toa do ddi twong. Hinh 9 13
h¢ thdng phan loai hoat dong, khu vuc nhan dién duoc thiét ké trong budng chleu sang dé tang do
on dinh nhén dang. Két qua thuc nghiém cho thiy co cdu chdp hanh hoat (dong 6 6n dinh, co thé ting
s6 Iwong co ciu chdp hanh dé ting ning suit ma khong 1am thay d6i két cAu hé thdng.

Comveyor Panel

CONTROL PANEL
= ® Auto
. e [ START |
.-;‘E__-’g_._: .
& O Manual
- X:BATY:ET1
Comveyor Panel
CONTROL PANEL
® Auto

C Manual
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5. KET LUAN

Qua thyc nghiém cho thay tinh hiéu qua cua h¢ thong phén loai phi 1€ 14 16 hoi, hé thong
hoat dong 6n dinh, cho ning suat cao, ¢6 thé tich hop vao hé théng tach vo thanh mét hé thong
hoan chinh. Hé théng phan loai co _gia thanh thip, co thé tmg dung vao san xuat. Thiét ké h¢
thong ¢6 the dé dang tang nang sudt bang cach thém cac méang trugt song song ma khong can
thay d6i cau hinh hé thong. Do chinh xac phan loai c6 thé dugc cai thién voi cc cai tién vé ché
d6 thu nhan anh, tde do6 co cAu chép hanh.
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