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TOM TAT

Nghién ctru nay dugc thuc hién véi muc tiéu xdy dung quy trinh tw déng héa
viéc xdc dinh cdc tinh trang lién quan dén kich thudc hat lia d€ thay thé
phwong phdp do dac thi cong vén tiéu tén nhiéu thoi gian va dé géy sai s6.
Nghién ctru dd phdt trién mot cong cu xi ly Gnh tir camera dién thogi dwa
trén ngén ngit Idp trinh Python va thu vién OpenCV, két hop cdc thudt todn
phdn ngudng Otsu va phén doan Watershed dé tdch loc hat lta tir nén dnh
mau den. Mét déng xu ddi chirng duwoc st dung trong mdi khung hinh dé
quy d6i kich thudc tir don v pixel sang mm. Két qué thu dugrc trén cdc nhém
giéng/dong lia cé kich thudc khdc nhau cho thdy phuong phdp cé dé chinh
xdc cao nhdt & tinh trang chiéu réng hat (R? = 0,83) va phdn loai hinh dang
hat (R? = 0,8). Sai s tuyét déi trung binh (MAE) d6i vdi chiéu dai hat dat mire
thdp (1,08 mm), cho thdy dé tin cdy cua thudt todn. Tuy nhién, vdn con han
ché déi vdi cdc gibng/dong lua cé rdu dai nhw lia cé hodc vad trdu bj lem nhw
Pokkali. Nghién ctru dé@ chirng minh tiém néng ting dung trong viéc s6 héa
di liéu kiéu hinh. Két qud sé déng gép mét céng cu ddnh gid hitu hiéu cho
cbng tdc chon tao giéng/dong lua, gitip tdng ndng suét, dédm bdo tinh khdch
quan trong phén tich di¥ liéu quy mé Ion, ddc biét theo xu hudng chuyén déi
sé trong linh vure khoa hoc néng nghiép hién nay.

ABSTRACT

The goal of the study was to develop an automated process for identifying
characteristics associated with rice grain size to replace laborious and
subjectively prone to error evaluation techniques. This study developed an
image processing system using a smartphone camera, built on the Python
programming language and the OpenCV library. It separated rice grain
elements from a black background by using Otsu's thresholding and
Watershed segmentation techniques. Each image's dimensions were
converted from pixels to millimeters (mm) using a reference coin. The method
attained the maximum accuracy for the grain width trait (R* = 0.83) and grain
shape classification (R?> = 0.8), according to data across different rice
varieties/lines with variable sizes. The algorithm's dependability was
confirmed by the low Mean Absolute Error (MAE) of 1.08 mm for grain length.
The study indicates tremendous potential for use in digitalizing phenotypic
data, even though there are still restrictions for rice varieties with long awns
(weedy rice) or discolored husks (Pokkali). These findings will provide rice
breeding programs with a useful tool that improves evaluation throughput and
guarantees impartiality in large-scale data analysis. They are especially in line
with the scientific trends of digital transformation in agriculture.
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1. DAT VAN DE

Lua gao 1a cdy luong thyc thiét yéu, nudi
s6ng hon mot nira dan s thé gidi. Nang suat
lda dugc quyét dinh bdi ba yéu té chinh, trong
dé trong lwong hat cé madi twong quan thuan
vdi kich thuwdce hat [1]. Hinh dang hat (chiéu dai,
rong, dé day) khéng chi anh hudéng dén nang
suat, ma con la tiéu chi then chét quyét dinh
hiéu suat xay xat, gid tri thwong mai va chat
lwvgng cdm quan cda com nau chin [2]. Hién
nay, viéc danh gia kich thuéc hat van chi yéu
dua trén cac phuwong phap thd cong nhu si
dung thudc kep hodc quan st bang mat
thuong. Tuy nhién, cdc phuwong phdp nay
thudng tén nhiéu thoi gian, sic lao déng va
mang tinh chd quan cao [3]. DU céc tinh trang
lién quan dén hat lda cé thé duwoc thuc hién
bang phuong phap truyén théng, nhung lai
khéng phan anh dugc sy bién thién va d6 dong
déu trong cing mot mau I&n [4]. Cac cong nghé
nhu hé théng tinh trang héa trén hat don
(SKCS) chi tiét hon, nhung lai c6 hiéu suat thap
va gay pha hdy mau [5].

Théng thudng, nguwoi danh gia sé thuc hién
viéc kiém tra bang mat thuwong dé xac dinh
chiéu dai va chiéu réng cla hat lta/gao bang
thudc ké hodc thudc kep dién tir dé do cac kich
thudc nay. Viéc do lvdang chinh xac kich thuéc
hat lGa/gao rat hiru ich trong viéc xac dinh chat
lwgng va gia thanh cla chdng. Tuy nhién, cac
phuong phap do chiéu dai va chiéu rong truyén
théng thudng tén thoi gian va dé xay ra sai sét.
Hon nita, két qua do kich thuéc trén cung mét
mau gao gitta cac ngudi danh gia khac nhau cé
thé khéng dong nhat, do bi anh hwdng bédi ap

lwe céng viéc, thi luc, thoi tiét va diéu kién dnh
sang [5]. Do do6, viéc phat trién mdt phuong
phap do luvong kich thuwdc hat lua tw dong,
nhanh chdéng va chinh xac la nhu cau cap thiét
hién nay. Cong nghé x& ly hinh anh kj thuat sé
ndi Ién nhw mot giai phdp hira hen nham ty
déng hda quy trinh, tang hiéu suat va loai bo sai
s6 do con ngudi. Cac nha nghién ctru d3 ap
dung nhiéu k§ thuat x{r Iy anh khac nhau dé do
kich thudc hat gao nham cai thién hiéu qua va
do6 chinh xac. Tuy nhién, cac phuvong phap nay
thuwong cho ra két qua khac nhau dudi cac diéu
kién mai trweong khac nhau, chdng han nhu nén
anh va diéu kién anh sang.

Do d6, nghién ctru nay hudng dén muc tiéu
xay dwng va téi wu hda céng cu dy dodn tinh
trang hinh thai hat lda ty dong dua trén nén
tang hinh anh, nham thay thé cac phuong phép
do dac thd cdng truyén thong, dam bdo tinh
khach quan va d6 chinh xac cao trong cac diéu
kién thu nhan anh duoc chuan hda.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Thi nghiém dwoc tién hanh trén 8
giéng/dong lua vdi d3c diém hinh thai hat da
dang tir hat ngdn dén hat dai (Bang 1). Trong
do, nhém hat dai nhu TNN91, ST25, IR64, Lua
tim 1 va Lda c6. Nhédm hat trung binh bao gom
N22 va Pokkali, trong khi gidong DS1 thudc
nhédm hat ngan. Ngudn gdc clia cac giong/dong
nay chd yéu dugc cung cap bdi Ngan hang gen
lGa, Khoa Néng nghiép - Dai hoc Can Tho (CoA-
CTU) va Vién Nghién ctru Lia Qudc té (IRRI), thé
hién tinh da dang va d6 tin cdy cho qua trinh
nghién ctru.

Bang 1. Danh sach 8 gidng/dong lta khac nhau dwoc sir dung trong thi nghiém nay

1T Gidng/dong Phan loai Ngudn

1 TNN91 Hat dai CoA-CTU
2 ST25 Hat dai CoA-CTU
3 IR64 Hat dai IRRI

4 Ldatim1 Hat dai, mau xam den CoA-CTU
5 N22 Hat trung binh, c6 chdm den cudi hat IRRI

6 Pokkali Hat trung binh, vé trdu lem IRRI

7 DS1 Hat ngan CoA-CTU
8 Lda co6 Hat dai, rau dai TP. Can Tho

Ghi chu: CoA-CTU: Khoa Néng nghiép - Bai hoc Cén Tho; IRRI: Vién Nghién ctru Lia Quéc té.
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2.2. Phuong phap bé tri thi nghiém
2.2.1. bo lwong kich thwoc va trong lwong
hat gao

Thi nghiém d6i chitng, mbi giéng/dong lua
dwoc xem [a mot mau sinh hoc doc 1ap. Str dung
100 hat cho mdi dong/giéng dé xac dinh téng
s6 hat (TSH). Chiéu dai va chiéu réng hat duwoc
do bang thudc kep dién tlr trén 10 hat ngiu
nhién (twong &ng 10 1an 13p lai). Gid tri do thu
céng trén 10 hat dai dién dugc st dung lam
chuan tham chiéu dé danh gia do chinh xac cla
thuat todn trén tdng s 100 hat.

Thi nghiém x& ly hinh anh, dé dam bao tinh
khach quan va dénh gid dé én dinh cla thuat
toan, m&i mau 100 hat nay duoc thye hién 10
lan I3p lai k§ thuat. Sau mdi Ian chup anh, vj tri
cla 100 hat lda va vat ddi chirng dugc xdo tron
ngau nhién trong khung hinh. M3u 100 hat
dugc dan trai trén nén gidy A4 mau den (lam
nén) cung mot vat ddi chirng (d6ng xu duwong

kinh 24 mm) dé lam co s& quy ddi kich thwéc
(Hinh 1). Hinh anh duwoc thu thap bang hé
théng camera trén iPhone 14 Pro Max & ché d6
zoom quang hoc 2x (tiéu ci 48 mm) nham duy
tri & phan gidi cao va han ché hién tuong méo
hinh & ria anh.

Diéu kién chup hinh: Thiét bi dugc ¢d dinh
trén gia d& chuyén dung, cach bé mat mau 20
cm va khéng st dung dén flash dé dam bao do
tuwong phan téi wu gitra hat lGa va nén (Hinh 1).
B& méat d&t mau hoan toan phing dé dong xu
va hat lda c6 cung khodng cach dén éng kinh,
giam thiéu sai s& quy d&i. M6i mau dugc chup
10 1an; sau mdi lan chup, vi tri cac hat duoc
thay d&i, tach biét ngau nhién dé tao su khac
biét trong dit liéu. D liéu hinh anh duoc phéan
tich ty dong bang phan mém x& ly chuyén
dung. Ty lé kich thuwdc hat sau dé duoc phan
loai dwa trén tiéu chuan SES cla IRRI [6].

Hinh 1. Danh sach hat cta 8 gidng/dong lua dwoc chup tir camera dién thoai

2.2.2. Quy trinh x& ly hinh anh va phén tich div
liéu tw déng

D& dadm bao d6 twong phan téi wu va giam
thiéu sai s6 do ludng, cac hat lta duwgc dan trai

déu trén bé mat mau den c6 d6 phan xa anh
sang thap [7]. Mdt vat chudn tham chiéu déng
xu véi duwong kinh thuc té€ d3 biét, dwoc dat
trong cung khung hinh 1am co s& dé quy d6i
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don vi tu pixel sang milimet (mm).

Toan bd quy trinh thu thap, x& ly va trich
xuat dit liéu dwoc thyc hién ty déng trén nén
(Python 3.8)
(https://www.python.org/) va dua trén viéc cai

tang JupyterLab

tién phuwong phap tlr cdc nghién ciru [8, 9]
(Hinh 2). Cac thu vién chuyén dung duogc tich
hop dé t6i wu héa tirng giai doan cla thuat
toan nhu: st dung thu vién cv2 (OpenCV) két
hop véi cdc mang cau tric tir numpy (import
numpy as np) dé thyc hién céc thao téc tinh
todn ma tran hinh anh. Anh mau (RGB) thu
nhan tir iPhone 14 Pro Max duwoc chuyén doi
sang hé mau xam (cv2.cvtColor). BO loc

Gaussian  Blur v&i kich ¢ 7 x 7
(cv2.GaussianBlur) dwoc dp dung dé 1am min va
gidm nhiéu hat. Thuat todn phan ngudng tu
dong Otsu (cv2.threshold) va thuat toan
Watershed (cv2.watershed) duwoc trién khai dé
tach biét hoan toan cac hat lGa bi dinh/chéng
I&n nhau, xac dinh chinh xac ranh gidi tirng hat
dua trén cac dudng vién (cv2.findContours).
Thw vién os (import os) dwoc s&t dung dé tu
dong hoa viéc truy cap va quan ly danh muc tép
tin hinh anh trong cac thu muc luu trit. Thuat
toan phan tich ty dong hinh thai hat lua duoc
cung cap théng qua lién hé tryc ti€ép vdi nhom
tac gia.

Dir liéu diu vao (images)

v
{ 1. TIEN XU LY }
Grayscale -> Blur -> Otsu Thresholding
2. XAC DINH DONG XU (Pixel/MM Ratio Calculation) )

Gid dinh contour lén
nhat 13 ddng xu

3. Tach cac hat laa dinh <

Tinh ty & quy d3i
(Ratio = Known_Con_Dim / Coin_Pixel_Dim)

Vé khung dong xu
(Mau Do)

Iterate if needed
(Pre-processing for difficult cases)

¥
4. TRICH XUAT DU’ LIEU & DANH SO HAT

Vé khung bao hat
(Mau Xanh L4)

GHI SO THU TV
(Den/Tréng nén, hodc DY)

Luu dnh két qua
kiém tra

8. XUAT DU LIEU RA FILE CSV

Hinh @nh thing ké

LM Detailed particle list mlhi:alculatcd MM dimensions
T (PART
pevmEsl | [ 9. HIEN TH| THONG KE ]

Trung binh theo timg dnh - Average per image statistics

Dir liéu déu ra

Hinh 2. So’ d6 quy trinh dw doan kich thwéc hat str dung déng xu Iam vat ddi chirng
qua xt ly hinh dnh

Sau khi tinh todn kich thuwdc (chiéu dai,
chiéu réng) dwa trén vat chudn tham chiéu
(d6ng xu), toan bd két qua dugc cau tric hoa
thanh bang dit liéu théng qua thu vién pandas
(import pandas as pd). D liéu cuéi cung dwoc
xuat ra dinh dang .csv dé phuc vu cho cac phan

tich thong ké tiép theo. Toan bd quy trinh tir
xtr ly dnh thé dén xuat bdo cdo dir liéu duwoc
thuc hién ddng nhat, dam bao tinh khach quan
va han ché téi da sai s& do thao tac thd cong
(Hinh 3).
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Pokkali

Hinh 3. Hinh hat cla 8 gidng/dong lua thu dwoc sau khi duwoc xtr ly (output) dwoc thém
khung nhan dang va danh sé thir tw dém dwoc

3. KET QUA VA THAO LUAN
3.1. Két qud so sanh giira xac dinh thuwc té
bang do thl cong va du doan bang phuong
phdp x& ly hinh anh trén 8 giéng/dong laa
khac nhau

K&t qua so sanh gilra s6 lvgng hat (TSH),
chiéu dai hat (CDH), chiéu réng hat (CRH) va ty
|& chiéu dai/chiéu réng (DR) dugc xac dinh
thyc t€ bang do thi cong (TC) va dy doan bang
phuong phap x& ly hinh anh (DI) trén 8
giong/dong lua khac nhau va déng xu dung
lam co s& dé quy ddi. Moi gia tri dugc biéu
dién dudi dang trung binh + dé léch chuln,
dwa trén mau 100 hat moi gidng/dong (Bang
2). K&t qua cho thdy phuwong phap dy dodan
qua xt ly hinh dnh cé khd nang dém s6 lwong
hat twong d6i chinh xéc, vdi sai s6 nhé (< 5
hat) & hau hét cac giéng/dong. Ngoai trir, lGa
cd c6 sai s6 cao hon, do hinh dang hat IGa cé
rau rat dai, din dén dinh nhiéu hon trong cling
khung hinh. Thém vao d6, vd trdu bj lem ciing
gay nhiéu, din dén anh hudng dén két qua
nhan dién.

Vé kich thudc, chiéu dai hat lda duv dodn

(CDH_DI) thudng gan vdi gid tri thyc té
(CDH_TC), vdi sai s6 trung binh khodng 0,2-0,5
mm & cac gidng pho bién nhu ST25 (x11 mm),
dai hat dién hinh cua giéng thom chat lugng
cao, IR64 (x9-10 mm), phu hgp vdi giéng cb
chiéu dai trung binh dén dai, va thap hon & cac
giong ngan nhu N22 hodc DS1 (=7-8 mm).
Chiéu rdng (CRH) c6 sai s6 1&n hon & mét sd
giong nhu: TNN91 sai léch =0,42 mm, Lua tim
1 20,33 mm, dan dén ty I1& D/R (DR) bi anh
huwdng, dac biét & cac gidng cd ty 1é cao ST25
(DR_TC ~5,26, DR_DI ~5,05) ho#c thap hon &
cadc giéng tron hon nhu Pokkali (DR =0,25
mm). Nhin chung, phwong phap xt ly hinh anh
sir dung watershed va hiéu chudn bang vat
tham chiéu cho két qud tin cdy & cac
gidng/dong cé dang hat déu, it dinh va hinh
dang 6n dinh, v&i d6 léch trung binh chip
nhan duoc. Tuy nhién, sai sd tdng & lda cd va
mot sd gidng cé hat nhé hodc di dang cho thay
can cai thién vé tién x& ly nhu: diéu chinh
nguwdng distance transform hoac loc contour
dé nang cao dd chinh xac & cac diéu kién da
dang céc gidng/dong lua.
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Bang 2. Tdng sd hat, chiéu dai va chiéu rong (mm), ty & dai/rdng hat lia xac dinh thuc té (TC)

va dy doan theo phuwong phap x{ ly hinh anh (DI)

T GiBng/dong TSH_TC TSH_DI CDH_TC CDH_DI CRH_TC CRH_DI DR_TC DR_DI

1 TNN91 100 + 0,15 101,93+0,83  10,33+0,222 9,95+0,14 3,28+0,16 3,7+0,19 3,24+0,2 3,93+0,18
2 ST25 100,1+0,18  101,55+0,37  11,09+0,25 10,98+0,13 2,19+0,15 2,44+0,16 5,26+0,38 5,05+0,15
3 IR64 99,9+0,1 102,15+0,87  9,44+022  9,85+0,21 2,555+0,17 2,58+0,21 4,44+04 4,22+0,15
4 Lua tim 1 100,1+0,1 101,07 £0,3 9,67+0,14 10,16+0,15 2,82+0,13 3,15+0,11 3,5+0,18 3,32+0,15
5 N22 100,2+0,2 100,86 + 0,23 73+0,11  7,64+0,17 251+0,13 3,28+0,2 2,97+0,15 2,4+0,11
6 Pokkali 99,9+0,1 104,19 + 0,89 8,13+0,2  8,01+0,19 3,41+0,15 3,39+0,19 2,41+0,08 2,66+0,15
7 DS1 100 + 0,15 100 + 0 7,06+0,13  7,61+0,16 3,82+0,13 3,73+0,17 1,86+0,06 1,93+0,13
8 Lua co 100,2+0,25  110,64+2,63  852+0,34 12,47+0,32 2,25+0,14 2,95+0,18 3,89+0,23 4,35+0,12

TC: Xdc dinh thyec té; DI: Xt ly hinh dnh.

Bang 3. Kich thudc hat laa tir két qua dw doan TC vs DI dwo'c phan loai theo tiéu chuan SES, 2013

Gidng/dong Trung binh ty I1é DR (TC vs DI) Phén loai
TNN91 3,24 vs 3,93 Hat dai
ST25 5,26 vs 5,05 Hat dai
IR64 4,44 vs 4,22 Hat dai
Ldatim1 3,5vs 3,32 Hat dai
N22 2,97 vs 2,4 Hat trung binh
Pokkali 2,41 vs 2,66 Hat trung binh
DS1 1,86 vs 1,93 Hat ngan
Lda co 3,89 vs 4,35 Hat dai
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3.2. Két qua phan loai hinh dang hat lGa dwa
trén ty lé chiéu dai/chiéu rong (DR)

K&t qua phan loai hinh dang hat lGa dya trén
ty |& chiéu dai/chiéu rong (DR) trung binh tir dir
liéu dy doan cla hai phwong phap theo tiéu
chuan cuta IRRI (Bang 3). Phan loai nay dya trén
két qud du doan tir xtr ly hinh anh sau khi quy
dadi, phan anh kha tét déc tinh di truyén va hinh
dang hat cla tirng giéng/dong. Trong d6, da s6
giéng/dong lia thudc loai hat dai (DR trung
binh >3,0), bao gdbm TNN91 (3,24 vs 3,93), ST25
(5,26 vs 5,05) ty |1& cao nhat, dic trung cua
gidng lda thom chat lwong cao vdi hat dai
manh, IR64 (4,44 vs 4,22), lGatim 1 (3,5vs 3,32)
va lda co (3,89 vs 4,35). Nhirng giéng/dong nay
phiu hop véi nhu ciu tiéu dung phd bién &
nhiéu thi trwong wa chuéng hat dai, ngoai tri
lGa co. Nguoc lai, N22 (2,97 vs 2,4) va Pokkali
(2,41 vs 2,66) dugc phan loai la hat trung binh
vdi ty 1é DR nam trong khoang 2,1-3,0. Riéng
DS1 cé DR th3p nhat (1,86 vs 1,93), thudc loai
hat ngdn, dic trung cho hat tron, day, thudc
nhém lda japonica. K&t quad nay cho thay tinh
kha thi ca phwong phap x& ly hinh anh (DI) so
v@i xac dinh tha cong (TC) trong viéc phan loai
tw dong va nhanh chéng kich thudc hat cla cac
giéng/dong lua khac nhau.

3.3. Céc chi sd danh gia dod chinh xac va mirc
dé phu hop cta hai phwong phap

Dwa vao cac chi s6 danh gid d6 chinh xac va

murc do phu hgp cla phuwong phap xtr ly hinh
anh (DI) so véi do ludng thye té (TC) thdng qua
céc chi s6 thdng ké ghi nhan trong Bang 4.
Phuwong phap x& ly hinh anh (OpenCV véi Otsu
+ Watershed + hiéu chuan bang vat tham chiéu)
mang lai hiéu qua t6ét trong viéc do kich thudc
(CRH) véi R? = 0,83 va MAE = 0,65 mm; hinh
dang hat lda (DR) véi R? = 0,8 va MAE = 0,61,
cho thdy d6 chinh xac cao. P4i véi chiéu dai hat
(CDH), ghi nhan c6 R?=0,59 va MAE = 1,08 mm.
Ghi nhan nay cé thé xuat phat tir viec mot s6
hat c6 rau dai, vo trdu lem, hat chéng 1an, hodc
sai léch trong viéc xac dinh minAreaRect khi hat
nghiéng manh. Tuy nhién, mic R? van & mirc
chap nhan dugc cho phuong phap x& ly hinh
anh (DI).

Téng s6 hat (TSH) c6 R? = 0,11, cho thay dé
chinh xac dém TSH thap nhat. Diéu nay dén tir
chinh lda co6 co rau rat dai va Pokkali ¢ vo trau
bi lem gay ra nhiéu/sai léch. Tuy nhién, gia tri
sai s6 MAE = 2,54 hat (=2,5%) 1a két qua van dat
dugc tin cdy d6i véi viec dém hat tu dong (DI)
so v@i dénh gia thuc té (TC). Cac thuat toadn can
cai thién thém & cic budc phan doan, diéu
chinh ngudng distance transform linh hoat
theo giéng/dong, thém bd loc dua trén hinh
dang, hodc két hop vdi md hinh hoc sdu (deep
learning) cho qua trinh du doédn bang hinh anh
dat hiéu qua hon.

Bang 4. Hé sé twong quan binh phwong (R?), sai sé tuyét ddi trung binh (MAE)
cla phuong phép xtr ly hinh anh (DI) so véi do lwérng thye té (TC)

Tinhtrang  Trung binh twong quan (R?)  Sai s6 tuyét déi trung binh (MAE) Murc dd thé hién
CDH 0,59 +1,08 Trung binh
CRH 0,83 +0,65 Cao

DR 0,8 +0,61 Cao
TSH 0,11 +2,54 Thap

3.4. Panh gid dd chinh xac cha phuwong phap
phan tich hinh dnh ky thuat sd (DI) so sanh
truwc tiép giira gia tri do thwc té (TC) theo céac
tinh trang

Biéu d6 phan tén trong hinh cho thay sy so

sanh gilra gid tri do thuc té (TC) va gia trj du
doan bang phuong phap xt ly hinh anh (DI) cho
cac tinh trang (TSH, CDH, CRH, DR) (Hinh 4a, b,
¢, d) (Bang 4). So sanh DI - TC cho CDH, cac diém
phan b6 kha gan nhau, cung véi xu huwdng
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tuyén tinh rd rét. Diéu nay cho thdy phuong
phap DI dy doan chiéu dai hat twong ddéi chinh
xac, du c6 mot s6 diém léch nhu ST25 hoac
IR64, noi DI déi khi do ngdn hon TC do anh
hwéng cla géc nghiéng hodc phan doan. Két
qua pht hop véi R? = 0,59 va MAE = 1,08 mm,
khdng dinh d6 tin cay trung binh cho tinh trang
nay (Hinh 4a). So sdnh DI - TC cho CRH, cac diém
nam gan nhau hon, vdi dudng hdi quy cé do
déc cao va phan b6 hep. Pay la tinh trang c6 do
phu hop cao nhat (R? = 0,83; MAE = 0,65 mm),
cho thdy thuit toan x(&r Iy hinh dnh do chiéu
rong 6n dinh, it bi anh hudng bdi bién thién géc
chup hoac phan doan (Hinh 4b). So sanh DI - TC
cho DR thé hién cac diém sat nam sat nhau,
dudng héi quy gan trung duwong tham chiéu,
vGi phan bd tuyén tinh rd hon. K&t qua nay
khdng dinh dod chinh xac cao trong dy dodn
hinh dang hat (R? = 0,8; MAE = 0,61), du van cé
sai s6 tich |0y tir CDH va CRH. Cac gidéng/dong

So sanh DI vs TC, CDH

144 ..

124 ‘

7 Giong/dong
DsS1

® IR64

@® Luaco

104

DI (mm)

® N22

@ Pokali
ST25
TNN91

6 8 10 12
TC (mm)
So sanh DI vs TC, DR

Giong/dong

@ DSs1

@ IR64

@ Luaco

@® Luatim1

@ N22

@ Pokali
ST25
TNNO1

DI (mm)

TC (mm)

@ Luatim1

hat dai, thon nhw ST25 v&i DR cao ~5-6 nam &
vung trén, trong khi DS1 thap ~1,9 nam vung
dudi, phu hop theo phan loai cha IRRI: hat dai
(>3,0), hat trung binh (2,1-3,0), hat ngan
(1,1-2,0) (Hinh 4c). So sanh DI - TC cho TSH,
cac diém phan bd réng, nhiéu diém léch khai
dudng chuan, dac biét Pokkali va lda ¢d, noi
DI thwdng dém cao hon, dudng héi quy cé dd
d&c thap nhung van ndm khodang tin cay. Diéu
nay ndi lén twong quan yéu (R?=0,11, MAE =
2,54 hat), cht yéu do phan tach du thira & hat
lGa c6 rau ngan/dai hodc du thira xuat hién &
hat bj nhiéu nén do vé trau bi lem (Hinh 4d).
Nghién cttu van con tré ngai ddi véi cac dong
[Ga cé dic diém hinh thai phirc tap nhu rau
dai hodc vd trau bién dang mau sic do bénh
ly (lem Iép hat). Ngoai ra, do chinh xac con
phu thudc vao diéu kién dnh sang va viéc sap
x€p mau tha cdng dé tranh chéng 1an hat
hoan toan.

So sanh DI vs TC, CRH

5-
b -,
(] » Giong/d
® 7 jong/dong
4 o® ® X . DS1
o, 099 4. ® IR64
T e r; P @~ | ® Luaco
E,| g ’ @ Luatim1
a /‘— @ ® N22
—ghvad 4 @ @ Pokali
=R ...C ST25
24 ) 7 TNNO1
7/ @
2 7
2 3 4
TC (mm)
So sanh DIvs TC, TSH
d : @
15 Giong/dong
DS1
@ IR64
E 110 @® Luaco
E @® Luatim1
5 ® ® N22
® @ ® Pokali
2. P4 ' TNN91
r_—-——"‘ ) - P
100{8 _ - -~ "8 »
99 100 101 102
TC (mm)

Hinh 4. Bi€u d6 phan tan thé hién su so sanh giira gia tri do thuc té& (TC) va gia tri dw doan
bang phwong phap xt ly hinh anh (DI) cho céc tinh trang

10 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 15, SO 6 (2026)



Cdng nghé sinh hoc & Gibng cdy tréng

3.5. Panh gia do chinh xac chia phuwong phap
phan tich hinh anh ky thuit sé (DI) so sanh
trwc ti€p gitra gid tri do thuc té (TC) theo
giong/dong

Bi€éu d6 Bland-Altman cho th3y chi tiét murc
dd doéng nhat gitta phuong phap do thuc té
(TC) va du doan qua hinh anh (DI) trén 8
giéng/dong lta (Hinh 5). Déi véi tinh trang CDH,
CRH, DR, céc giéng DS1, IR64, ST25 n3m gan sat
duong tham chiéu, cho thay sai sé cong cu thap
va tinh 6n dinh cao cda thuat toan déi vdi cac
hat c6 hinh thai chuan. Tinh trang TSH, sai s6
I&n nhat ghi nhan rd rét & nhdm lda co, vai cac
diém dit liéu TSH (mau tim) nam cach xa dudng
trung binh. Diéu nay cho thay rau lua dai gy
bi€n ddng (nhiéu) nghiém trong cho thuat toan
phan doan Watershed, dan dén hién tuong
dém thira do cic rau dinh nhau dugc nhan dién
thanh cac déi tuwong riéng biét. Tuy nhién, déi

DS1

IR64

vai giéng Pokkali, du c6 vo trdu lem mau,
nhung cac chi s6 vé chiéu dai va chiéu rong van
duy tri dwoc muirc sai sé chdp nhan dugrc, cho
thdy bo loc Gaussian va ngudng Otsu d3 hoat
doéng twong d6i hiéu qud trong viéc loai bd
nhiéu bé mat hat. Nghién cru cling d3 chirng
minh tinh kha thi &‘ng dung clia cong cu RiceGS-
Al trong diéu kién dung hinh anh dé danh gia.
Tuy nhién, mot s6 han ché cta nghién ctru cling
duoc ghi nhan nhu: (1) do chinh xac phu thuéc
vao cau hinh phan cirng cu thé va diéu kién anh
sang khong flash; (2) thuat toan x(r ly anh chua
XU ly triét dé céc truong hop hat Ida cé hinh
thai phirc tap nhu rau dai (lba cd) hodc bién
dang bé mat (Pokkali). Cac nghién ctru ti€p theo
sé tap trung vao viéc m& rong tap dir liéu trén
nhiéu dong dién thoai khac nhau, camera, va
tich hgp mé hinh hoc sdu dé nang cao kha ndng
thich (rng cla cong cu.

Luaco

.
o
25 104
| B %
b L33
0.0+ == =
- 4 51
%
s )
4 251 L& =
0N
0 25 50 75 100 0 25 50 75 100 0 30 60 %
Luatim1 N22 Pokali
2 24 7.5
—_
(&)
i :
- 11 5.0
o 5 s Trait
< ;
@otge 1 L | | | ' g . ) o can
s |, ol® |25 & on
Q qQ e ° TSH
‘® | ¢ B ?
< £a
7 48 0.0
o A
2{ o ° o
[ 25 50 75 100 0 25 50 75 100 0 25 50 75 100
ST25 TNNS1
44 6]
4]
24
. °
o 21—
e
= | ®
2 o
' =
L2
21 5 )
0 25 50 75 100 0 25 50 75 100

Trung binh (TC + DI)/2

Hinh 5. Biéu d6 Bland-Altman thé hién sw dong nhat giira phwong phap do thuc té (TC)
va gid tri dy doan bang x{ ly hinh anh (DI) cho 8 giéng/dong lua

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 15, SO 6 (2026)

11



Cdng nghé sinh hoc & Gibng cdy tréng

4. KET LUAN

Nghién clru da xay dwng thanh cong quy
trinh x& ly anh ty déng (D1) dé du dodn céc
tinh trang hat lda. Cong cu RiceGS-Al da ty
dong hoéa thanh cong viéc do lwong véi do
chinh xac vé chiéu rong va hinh dang hat (R? >
0,80). Méc du, van con mot vai han ché & viéc
dém céc giéng/dong lta cé rau dai hodc mau
vo tradu khdong déng nhat. Qua nghién clru cho
thay phwong phap nay hoan toan cé thé thay
thé phuwong phéap thi cong (TC) trong céng tac
chon tao giéng kh&i dau véi lwvgng mau 16n,
giup tiét kiém thoi gian, strc lao dong va tang
tinh khach quan trong tuwong lai. Dac biét,
nghién ctru la buéc co s& dé thu thap bd dir
liu chuan, phuc vu cho viéc huan luyén cac
mo hinh hoc sau trong tuwong lai dé gidi quyét
cac van dé hat cé rau, lem lép hat hodc hat
dinh nhau.
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