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In rice breeding, the size and shape of rice grains are key indicators of
yield potential; however, manually measuring the large number of grains
from dozens to hundreds of hybrid pairs is very time-consuming, making
the automation of this process essential. This study develops a grain size
analysis system comprising three components: (1) an industrial
computer; (2) a fixed image capture system; and (3) software running on
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the Linux operating system. Among the evaluated grain recognition
models, including U-Net, U-Net++, ResNet, and YOLOvVS, the YOLOVS8
model achieved mAP50, mAP50:95, and an average Dice coefficient of
0.99, 0.91, and 0.98, respectively. Two extraction methods were applied
to estimate grain size, with the approach that calculates width based on
the perpendicular distance from the center to the nearest point yielding an
MAE of 0.38. The average time the system takes to process an image is
3.4 seconds, and it remains stable for up to 500 images (16,489 grains).
With its high performance and scalability, the system can be widely
applied in research institutes, breeding companies, and training
organizations, contributing to the automation of grain analysis and the
enhancement of rice production quality.
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Trong chon tao giéng lua, kich thude va hinh dang hat thoc 13 tiéu chi
quan trong trong danh gia nang suit, nhung viéc do dac thu cong sb
lwong hat 16n tir hang chuc dén hang tram cap lai rat ton thoi gian, do d6
tu dong hoa qua trinh do dac 1a rat can thiét. Nghién ctru niy phat trién hé
thong phan tich kich thudc hat gom ba thanh phan: (1) may tinh cong
nghiép; (2) hé chup anh ¢b dinh va (3) phan mém chay trén hé dleu hanh
Linux. Trong s6 cac mé hinh nhan dién hat dugc huan luyén bao gom U-
Net, U-Net++, ResNet va YOLOvS, mé hinh YOLOvS cho két qua tdt
nhét v6i mAPS50 va mAP50:95, trung binh hé s Dice dat 0,99, 0,91 va
0,98. Hai phuong phap trich xuét kich thudc da duge ap dung dé uéce tinh
kich thudc, trong d6 cach tinh chiéu rong theo khoang cach tir tim dén
diém gan nhat theo huéng vudng goc cho sai sé nhé hon véi MAE =
0,38. Thoi gian trung binh dé hé thong xir Iy mot anh 1a 3,4 gidy, 6n dinh
V6i 6 luong 1én dén 500 anh (16.489 hat). Vi hiéu suat cao va kha ning
ma rong tét, he thong 6 thé ‘ung dung rong rdi tai cic vién nghién clu,
cong ty chon tao gidng va té chirc dao tao, gop phan ty dong hoa quy
trinh phan tich hat va nang cao chét lugng san xuét liia gao.
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1. Gigi thigu

Gao (Oryza sativa L.) 1a mot trong nam loai ngii co¢ quan trong nhat, anh huong truc tiép dén
an ninh luong thuc va 6n dinh kinh té - xa hoi. Theo Bo Néng nghiép Hoa Ky (01/2025), tong
san luong gao toan cau nam 2024/2025 dat ky luc 532,9 triéu tan, tang 10,25 triu tan so voi nim
truge [1]. Viét Nam, mét trong nhitng nuéce xuit khau gao I6m, d6i mat véi ap luc Canh tranh tur
An P, Thai Lan va tac dong cua blen ddi khi hau, khlen du bao xudt khau giam Xuong con 7,5
triéu tAn nam 2025. Chét lugng hat gidng duoc xem 14 yéu t cha chét anh huong dén nang suét,
kha nang chéng chiu va chat lugng cam quan cia gao [2]. Hat giéng, voi vai trd luu trit toan b
thong tin di truyén can thiét cho vong doi sinh trudng caa cdy, chiu anh huong caa nhiéu yéu té
nhu di truyén, dleu kién moi truong va cdc tac dong vat ly [3], [4]. Cac déc tinh cua hat thoc nhu
kich thudc, mau sac, cau tric va trong lugng anh hudng khong chi dén niang suit ma con dén chat
lugng cam quan [5], [6].

Trong bdi canh nhu cau luong thuc ngay cang tang, kich thudc hat tré thanh mot chi tiéu quan
trong de can bang gitra ning suat, chat luong va tinh thich nghi véi diéu kién bién d6i khi hau. Su
phat trién manh m& cua cong nghé xu ly hinh anh cung cac phuong phap hoc may da mo ra nhiéu
hudng tiép can mai trong giai quyét cac bai toan dinh tinh va dinh lugng trong phan tich hat. Vi
du, mot nghién ctru di 4p dung cac k¥ thuat hoc may va hoc sau dé phan loai 14 giéng lua khac
nhau tir khoang 50.000 hat, dong thoi phén chia thanh ba nhom dua theo vi tri trong. Két qua cho
thiy, mé hinh vecto hd trg (Supper Vector Machine, SVM) dat duoc d6 chinh x4c trong qué trinh
phan loai lan luot 1a 90,61%, 82,71% va 83,9% cho timg nhém hat, trong khi mé hinh hoc sau
InceptionResNetV/2 ghi nhan d6 chinh xac tong thé cao nhat dat 95,15% [7]. Bén canh do, cac
kién trac nhu mang no-ron tich chip da quy mé (Multi-scale Convolutional Neural Networks,
MCNN) hay YOLOv7 ciing dd dugc trién khai thanh cong trong cac bai toan dém va phan loai
hat [8], [9].

Mic du vy chua c6 nhiéu giai phap két hop chup anh miu va phan tich tu dong bang hoc
may nham giam thiéu chi phi va ting hiéu qua trong cong tac chon tao gidng. Bé khic phuc han
ché nay, nghién ctru nay dé xuit mot hé thong phan tich kich thudc hat tich hop, bao gom mot hé
chup anh ¢b dinh va mot phan mém diéu khién chay trén nén tang Linux. Phan mém duoc thiét
ké dé hd tro nguoi dung diéu khién may anh, tw dong phan tich cac anh chup bang cach tich hop
mo hinh hoc may YOLOvS da duoc tién huan luyén, véi cac chi s6 mAP50 dat 0,99, mAP50:95
dat 0,91 va trung binh hé sé Dice (Mean Dice) dat 0,98, tir d6 cho phép nhan dién va phan loai
hat mot cach nhanh chong va chinh xac. Giao dién truc quan cia phan mém hd tro hién thi két
qua phan tich mét cach sinh dong va xuét dit liéu dudi dinh dang tép CSV, tao diéu kién thuan lgi
cho viéc tong hop va xtr Iy s6 liéu sau nay. Qua d6, nghién ctru dd mé ra nhiéu co hoi ung dung
thuc tién, ddng thoi thic ddy viéc ap dung cong nghé xur 1y hinh anh cing hoc may trong viéc
g6p phan nang cao ning sudt va chét lugng gao.

2. Vit li¢u va phwong phap nghién ctru
2.1. Thiét ké, xdy dwng hg chup

Muc tiéu cua nghién ctru la xay dung mot hé thdng c6 kha ning chup anh va giao dién phan
mém nguoi dung, trong do phan cang can c6 kha nang chyp anh cac loai hat véi diéu kién anh
sang dat chuan va 6n dinh. Trong Hinh 1, so db thiét ké cua hé thong dugc thé hién voi cac thanh
phan chinh: (1) may tinh cong nghiép st dung dé két ndi, dleu khién phan cung va chay phan
mém, (2) may anh duoc gan cd dinh. M6t chiéc hop chup bao gém (3) dén chiéu sang va (4) khay
chup hat dugc str dung dé dua hat vao dé chup. Hop chup nay duoc thiét ké kin, nham loai bo anh
hudng cua anh sang mdi trudng bén ngoai, qua d6 dam bao chi ngudn sang tir (3) dén chiéu sang
dugc st dung. Thiét ké kin nay ciing tao diéu kién thuan lgi cho viéc didu chinh cac théng sb anh
sang. Heé thong chiéu sang sir dung dén mau tring dé dam bao anh sang dwoc phan bd dong déu
trén toan bd bé mat mau vat, tir do nang cao dJ chinh xac va nhét quan cua dit liéu hinh anh. bPéi
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véi khay chup hat, nghién ctru dé xuat sir dung céc tam nén c6 kha ning phan chiéu anh sang
thap VGi mau sic twong phan rd rang so voi mau vat, chang han nhu mau tring hodc xanh 14 cay.
Diéu nay khong chi gip t6i ru hoa qua trinh _phan tich hinh anh ma con cai thién hiéu qua nhan
dién va phan tach cac ddi tuong trong phan mém xir 1y.

Hinh 1. So d6 thiét ké phan ciing cua hé théng phdn tich hat: (1) My tinh céng nghiép, (2) Mdy dnh,
(3) Pén chiéu sang va (4) Nén chup hat

2.2. Thiét ké, xdy dwng phan mém phan tich kich thwéc hat théc

Phan mém phén tich kich thudc hat thoc dugc phat trién nham ty dong hoa qua trinh thu thap va
xu ly anh, hd trg nhanh chéng va chinh xéac cho cong tac chon tao giéng Ung dung nay chay trén
nén tang Linux, sir (dung Java két hop thu vién gphoto2 dé diéu khién may anh, dam bao su tuong
thich gitra phan mém va phan cting. Phan mém dugc xay dung theo md hinh mé-dun, gom cac
thanh phan chinh: (1) Giao dién ngudi ding, (2) Mé-dun quan 1y du an, (3) Mo-dun két néi va diéu
khién may anh, (4) M6-dun xu ly va phén tich anh, va (5) Mo-dun hién thj két qua. Cu thé, mod-dun
(1) dugc phat trién bang JavaFX va SceneBuilder gitp nguol ding d& dang thiét 1ap thong sd “du

n” (ddi tuong ngudi ding sir dung dé quan 1y viéc chup mau cung | két qua phan tich) va thao tac
truc quan. M6-dun (2) cho phép tao va luu trir cac “dy an”, bao gdm thong tin ve loai hat, kich
thudc vat ddi chang, duong dan anh chup, két qua phan tlch va béo cdo. Tiép theo, mo-dun (3) sir
dung thu vién gphoto2 dé thu thap hinh anh va luu trit vao thu muc dy an dé dam bao dir liéu dau
vao dat chuan. Trong mo-dun (4), anh chup dugc tién xir 1y (diéu chinh anh sang, twong phan, giam
nhiéu) trude khi dua vao md hinh hoc may dé nhan dién va phan loai hat. Cac thong so déc trung
dugc tinh toan, Iuu trit dudi dang tép CSV va anh phan tich. V&i mo-dun (5), phan mém hd tro
nguoi ding xem anh da phéan tich gom cac hat thoc dugc tach riéng trong cic hop bao trim
(bounding box) cung sé lidu thong ké gitp viéc kiém tra két qua truc quan, nhanh chong.

Truy c3p Quin 1§ dy & Truy eép Chup man Truy cap [Phan tich Truy cp Nem két qua
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1 N N oc dir lieu ket aua
Tao drdn ‘ | Mé du dn ‘ ‘ Két néi may dnh | Poc irhmiutirde an|  —| B‘-“d“dg';n“ qua
N — 5
Luz chon chup miu Truén auh d idn i I
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Hinh 2. Biéu d6 luong di liéu trong phan mém

[Hién 5 giao dien zh
phin tich v chi 53

Chizh sia cau hinh N
Luu mau

Hinh 2 trinh bay biéu do ludng dir liéu trong phan mém, minh hoa cach cac thanh ph?m chinh
phdi hop dé thuc hién cac chirc ning quan 1y du 4n, chup miu, phan tich va hién thi két qua. Khi
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sir dung phan mém, ngudi dung c6 thé quan 1y cac “du an” véi cac thong tin cAu hinh nhur tén dy
an, md ta du an, dic diém hat (bao gébm mau sic, loai hat co rdu hay khong, tong khéi luong du
an va kich thudc duong kinh cua vat ddi chung). Phan mém cling hd trg chirc nang chinh sira cau
hinh dy 4n, cho phép ngudi dung tuy chinh theo nhu cau cuy thé. Khi lya chon chiic ning “Chuyp
mau” phan mém s& tu dong két ndi voi may anh thong qua thu vien gphoto2, hlen thi giao dién
chup miu dé ngudi dung c6 thé lva chon chup, chup thém hoic chup lai néu can. Cac anh chup
duoc luu trit vao tép du 4n va san sang cho budc phan tich. Trong qué trinh phan tich, anh mau
duge doc tr dy an va dua qua mo hinh hoc may. Két qua phan tich, bao gdm céc thong sb vé kich
thudc va hinh dang cua hat, dugc luu trir va xuat bao cdo, sau d6 dugc trinh bay qua mo-dun hién
thi dé nguoi ding c6 thé quan sat truc quan cac hop bao trim duoc ddnh dau trén anh mau.

2.3. Hudn luyén mé hinh hoc mdy va trich xudt cdc ddic trung
2.3.1. Chudn bi dit liéu hudn luyén va doi chung

Tap dir liéu huan luyén mé hinh bao gdm 500 anh duoc thu thap sir dung hé chup, véi tong sé
nhan hat thoc 1a 16.489 va 500 nhan dong xu dong thoi dwoc sir dung dé hiéu chuan ty ¢ va kich
thuéc (xem Hinh 3). Bén canh dé, nghién ciu thu thap thém 10 anh, mdi anh 15 hat ngau nhién
khong tring 1ap va tién hanh do kich thudc thuc té dé 1am can ctr ddi ching véi phuong phap wdc
tinh kich thugc (xem théng ké dir liéu & Bang 1).

Bang 1. Thong ké dir liéu do thuc té trén anh mau hat déi chimg

Do do Chiéu dai (mm) Chiéu réng (mm)
Trung binh 10,77 2,83
Do léch chuan 0,65 0,20
Phuong sai 0,42 0,04

Hinh 3. Hinh dnh méu duwoc sir dung d@é huan luyén mé hinh
2.3.2. Hudn luyén céc mé hinh

Trong nghién ctru nay, cac md hinh phan doan hinh anh dwoc khao sat va lwa chon dé huin
luyén trén tap dit liéu hat thoc thu thap tir hé théng chup anh bao gom: U-Net, U-Net++, ResNet
va YOLOVS. Pau tién, mo hinh U-net do Ronneberger va cong su [10] nghién ctru danh cho muyc
dich phan doan hinh anh'y té véi hiéu suat cao [10]. Dya trén md hinh gdc, nhiéu phién ban cai
tién ciing nhu néng cap di duoc thuc hién dé ng dung vao céac linh vyc khac nhau [11], [12]. bé
khac phuc han ché cua U-Net gdc, dac biét 1a van dé xac dinh do sau tbi wu va co ché két hop
thong tin gifta cac ting, md hinh U-Net++ di duoc nghién ctu [13]. Bén canh d6, mé hinh
ResNet dugc lya chon do nhimg uu diém ndi bat hd tro viéc truyén tai thong tin da cap, co kha
ning tong quat hoa tot [14], [15]. Cudi cung, m6 hinh YOLOV8 ciing dugc su dung nho kha néng
xu ly va phan tich anh trong thoi glan ngan, do chinh xac cao, kién tric nhe va kha nang tong hop
dic trung linh hoat [16]. Dé danh gia két qua cua cic md hinh hoc may trong phan doan anh thoc
trén tép dit liéu, nghién ciru da sir dung cac chi s6 nhu mAP50, mAP50:95, mloU, Mean Dice va
Mean Pixel Accuracy.
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2.3.3. Trich xudt cdc dic trung cua hat

Dé trich xuét cac dic trung co ban cua hat cu thé 1a chidu dai va chiéu rong, nghién ctu dé
Xuit hai phuong phép tinh toan (xem Hinh 4). Sau qué trinh phan doan anh bang mé hinh hoc
may, hé théng s& nhan dién dugc hai nhin chinh: “dong xu” va “hat thoc”. Dua trén kich thudc
thuc té ctia d6i tugng duge ngudi ding cdu hinh trong phan mém, ta co thé xac dinh ty I¢ chuyén
ddi gitra pixel va don vi thuc té, tir 46 1am co s¢ dé tinh toan kich thuéc thuc cua hat. Sau do,
ham minArea cua thu vién OpenCV dugc &p dung dé tim ra hop bao trum c6 dién tich nho nhat
quanh tung hat. Chiéu dai cua hat dugc xac dinh bang cach 14y gia tri canh dai nhat caa hop bao
trum d6. Ddi véi chiéu rong, nghién ctru dé xuat hai phuwong phap tinh toan:

- Phuong phép 1: Duya trén nghién ctru do Cervantes va cong su [17] thuc hién, tinh chiéu
rong bang phuong phap 13y gap d6i khoang cach tir tim dén diém gan nhat cua hop theo phuong
vuong goc voi chidu dai[17].

- Phuong phép 2: Str dung truc tiép gia tri cua canh ngan hon ctia hdp bao trim lam chiéu rong.

Tim ti 1€ pixel
va kich thudc
thuc té dua vao
vat ddi chimg |

Tinh kich thudc
> vat doi chimg
theo pixel

Dung ham minArea
openCV tim ra
bounding box hat

l

Chiéu dai = Canh
16m hon cta bouding
box

Anh da duoc xir Xac dinh vi tri
1y qua mé hinh vat doi chimng

N

Phuong phap 1: Hai lan khoang
céch tir tam dén diém gan nhat theo <
phuong vudng goc véi chiéu dai

Xéc dinh chiéu
rong

Phuong phap 2: Canh nho hon cta
bounding box

Hinh 4. Phuwong phdp trich xudt kich thuéc cia hat théc

Dé danh gia két qua wéc tinh thuc té so voi do do thuc té, nghién ctru da sir dung cac chi sb sai
s6 trung binh tuyét téi (Mean Absolute Error, MAE), sai s6 binh phwong trung binh cin bac hai
(Root Mean Squared Error, RMSE), phan trim sai sb trung binh tuyét doi ddi xung (Symmetric
Mean Absolute Percentage Error, SMAPE) va d6 chinh xéac (dugc tinh bing 100% - SMAPE).

3. Két qua va ban luan
3.1. M6 hinh hoc mdy nhan dién va trich xudt dic trung

Trong nghién ciru nay da trién khai va danh gia hiéu suat cac mo hinh hoc sau U-Net, U-
Net++, Res-Unet va YOLOVS trong gidi quyét bai toan phan doan hat thoc. Bang 2 cung cap két
qua danh gia hiéu suat huan luyén duya trén cac chi s6 mAP50, mAP50:95, mloU, Mean Dice va
Mean Pixel Accuracy. D4i véi chi s6 mAP50 va mAP50:95, mé hinh YOLOvS dat diém mAP50
cao nhat vai 0,99, tiép theo 12 Res-Unet 0,98 va U-Net++ dat 0,97. Tiép theo, vai chi s6 mIOU va
Mean Dice, md hinh Res-Unet va YOLOvS dat cao nhét cho thiy kha ning phan doan chinh xéc
hon so v&i U-Net++ va U-Net truyén théng. Cudi cung, két qua tir chi s6 Mean Pixel Accuracy
cao nhat thuoc vé YOLOvS di phan anh kha ning phan loai tir pixel chinh xac hon cac mé hinh
con lai.

Hinh 5 minh hoa sy thay do6i hiéu suit trong qué trinh huan luyén cac mé hinh. Cac mo hinh
cai thién do chinh xac nhanh trong 10 epoch dau, sau d6 dat mac 6n dinh. YOLOVS8 ¢6 d6 chinh
xé4c cao nhit, hoi tu nhanh nhat, tiép theo 1a Res-Unet va U-Net++, trong khi U-Net cai thién
cham hon. V& sai s6, YOLOvVS va Res-Unet giam on dinh hon, trong khi U-Net co6 bién dong 16n
& giai doan dau. Tir két qua trén, cac md hinh U-Net++ va Res-Unet d3 cai thién hiéu suét so véi
U-Net tiéu chuin nho vao céc ki thuat cai tién trong mé hinh nhu két ndi sau va st dung b trich
XUt ddc trung nang cao [13]. YOLOVS c6 kha ning tong hop didc trung manh mé hon, dic biét 1a
trong viéc hoc da ty 18, gitp no dat hiéu suit vuot troi trong phan doan hat thoc. Viéc két hop cac
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ky thuat hién dai nhu anchor-free detection va cai tién trong mé hinh hoc sau gitp YOLOv8
nhanh chong hoi ty, c6 kha nang tong quat hoa tot hon trén tap dir liu. Vi higu suat cao va toc
d6 hoi tu nhanh, nghién ctu lya chon YOLOV8 cho phan mém phan tich hat.

Bang 2. Két qua danh gia hudn \uyén cdc mé hinh

M5 hinh mAP 50 mAP 50:95 mloU Mean Dice Mean Pixel Accuracy
U-Net 0,95 0,84 0,73 0,94 0,90
U-Net++ 0,97 0,88 0,78 0,95 0,92
Res-Unet 0,98 0,90 0,81 0,97 0,92
YOLOv8 0,99 0,91 0,86 0,98 0,94

1.00 1.00
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Hinh 5. Két qua hudn luyén cdc mé hinh theo sé lan chay

Sau khi trién khai mé hinh, nghién ctru dé so sanh hai phwong phap trich xut kich thuéc hat
thoc dé tim ra phuong 4n t6i uu. Bang 3 tong hop céac chi sé dinh lugng danh gia hiéu suét caa
ting phuong phap. Poi véi chiéu dai hat, ca hai phuong phép déu c6 cung do sai s6 cho thay do
chinh x4c twong dwong khi xac dinh kich thuéc chiéu dai. D4i vai chiéu rong hat, phuong phap 1
c6 két qua tdt hon so véi phuong phap 2 véi MAE = 0,38mm, RMSE = 0,51mm, SMAPE dat
3,08% va do chinh xac 96,92%. Nguyén nhan la do phuong phap nay st dung khoang céach tur
tam dén diém gan nhat, giup giam thiéu sai sé trong nhimg trudng hop hinh dang hat khong hoan
toan ddi xang. Trong khi d6, phuong phéap 2 don thuan sir dung canh ngan cia hop bao tram, dan
dén sy chénh 1éch 16n hon khi gap hat c6 hinh dang khong déu.

3.2. Hé théng phan tich hat

Vi nhiing két qua trén, h¢ théng mau da duoc lap dat va trién khai thir nghiém (xem Hinh 6).
Trong hé théng mau, may tinh cong nghiép CINZONE DX-1100 duoc sir dung va cim qua man
hinh DELL S2421H, may anh duoc sir dung 1a Canon EOS 2000D. Bang 4 tom tit két qua thoi
gian chay thuc té caa phan mém phan tich hat véi sé lwong anh khac nhau. Két qua thir nghiém
cho théy thoi gian xu 1y trung binh cua hé thong dao dong tur 3,32 dén 3,74 gidy/anh thé hién hiéu
sut on dinh ciia hé thong ngay ca khi_ s6 lugng anh dau vao tang lén. Khi s6 lwong anh tang tir 10
1én 500, thoi gian xur ly trung binh van gitt muc 6n dinh trong khoang 3,4 gidy/anh ching to hé
thdng c6 kha ning mé rong tot va khong bi giam hiéu suat khi xt 1y dit liéu 16n. Véi toe do xu 1y
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trung binh nay, hé théng hoan toan co6 thé dap ing yéu cu phan tich nhanh trong cac wng dung
thuc te€ nhu kiém tra chat lugng hat giong hodc nghién ctru phan tich hinh thai hoc cua hat thoc.

Bang 3. Bang so sanh két qua trich xudt kich thwéc cia hai phicong phéap

D6 do _ Phwong phap 1 Phuwong phap 2

: Chiéu dai Chiéu rong Chiéu dai Chiéu réng
MAE (mm) 0,77 0,38 0,77 1,40
RMSE (mm) 0,91 0,51 0,91 1,46
SMAPE (%) 1,74 3,08 1,74 9,90
Accuracy (100% - SMAPE) 98,26 96,92 98,26 90,10

Bing 4. Két qua thoi gian chay thyc té ciia phan mém phan tich hat

S6 anh (cai) Téng thoi gian (gidy) Thoi gian phén tich trung binh (gidy/anh)

10 34 3,40

50 187 3,74

100 340 3,40

250 829 3,32

500 1.684 3,37

Hinh 6. M6 hinh thuc té cia hé théng phan tich hat

4. Két luan

Nghién ctru nay da phat trién mot hé thdng phan tich kich thudc hat thoc tich hop, bao gom hé
thng chup anh ¢ dinh va phan mém xu ly anh ty dong, nham hd trg cong tac chon tao giéng
mot cach hiéu qua va chinh xac. Phan mém sir dung md hinh hoc sdu YOLOvS dé thyc hién phan
doan hinh anh, dat hiéu suit vdi mAP50 dat 0,99, mAP50:95 dat 0,91 va Mean Dice dat 0,98.
Bén canh d6, phuong phép trich xuat kich thuéc chiéu rong dua trén khoang cach tir taim dén
diém gan nhat theo phuong vudng goc cho két qua chinh xac hon khi dat MAE thap véi 0,38mm,
RMSE dat 0,51mm va do chinh xéc 96,92%. K&t qua thir nghiém hiéu suét h¢ thong cho thay thoi
gian xir Iy trung binh 6n dinh khoang 3,4 gidiy/anh, ngay ca khi s6 lugng anh ting 1én den 500
anh. Diéu nay cho phep hé thong hoat dong 6n dinh trong thyc té nghién ctru chon tao glong va
kiém dinh chit luong lua gao. Trong twong lai, nhdm nghién ctru & tap trung vao cai tién thém
tinh ning cho hé thong.

Loi cam on

Nghién ctru nay dugc tai trg boi Truong Pai hoc Cong nghé, Pai hoc Quéc gia Ha Noi trong
ma s0 CN24.04.
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