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ABSTRACT

The paper was to determine the calibration area of square, leaf area and
canopy area by photograph of iPhone 6s Plus and measurement of ImageJ
software, without a need for the leaf scanners and functional program. Seven
calibration areas of square with different sizes (4 - 196 c¢cm?) and color
(purple, green and red) and different heights of camera phone (25 - 125 cm),
digital image of fourteen leaves with various shapes and sizes, the canopy
different ages of Chrysanthemum sp. were selected for study. The results, the
overall average relative error between area measurement by ImageJ and
calibration area of square were 0.9%, y = 1.0005x + 0.2262 and R? = 0.9987.
The fourteen leaf surface area of various shapes which were 4.6% of %CV, y
=0.9902x + 2.1802 and R? = 0.9953. In addition, it has applied to determine
the canopy of Chrysanthemum, increased canopy level from the one week old
to eight weeks old which was from 752 £ 18 to 4026 + 978 mm?. It was
concluded that iPhone 6s Plus and ImageJ software were sufficient for leaf
area and canopy measurements. This result is particularly useful for studying
crop physiology.

TOM TAT

Nghién ciru xdc dinh dién tich cac 6 chudn, dién tich bé mat la va tan la
bang hinh chup cua iPhone 6s Plus va do bang phan mém ImageJ ma
khéng can sir dung thiét bi quét ld chuyén dung cung voi | phdn mém twong
vmg. Vit liéu nghién ciu gom bay é vudng chudn véi kich thude tiv 4 dén
196 cm?2 véi mau tim, xanh ld cdy va dé ciing véi chiéu cao chup tir 25 dén
125 cm, hinh chup cua 14 logi la voi hinh dang va kich thuoc khdc biét,
tan la cdy ciic ‘Chrysanthemum sp. ‘ ¢6 d¢ téi khac nhau. Két qua nghién
cibu dd xac dinh mirc do sai sé thic 6 gitka dién tich cdac 0 chuan hinh
vuéng do ImageJ tinh véi dién tich cac é chuan la 0,9%, y = 1,0005x +
0,2262 va R? = 0,9987. Dién tich bé mat la ciia 14 dang ld khdc nhau véi
%CV la 4.6%, y = 0,9902x + 2,1802 va R*> =0, 9953. Ngodi ra, de tai da
itng dung xdc dinh dién tich tan ld cdy ciic tiv 1 tuan tuéi t6i 8 tuan voi két
qua dién tich tan ld tang tir 152 + 18 dén 4026 + 978 mm?. iPhone 6s Plus
va phan mém ImageJ cé thé thuc hién xdc dinh dién tich ld va tan ld. Két
qud nghién ciru ¢é thé hitu dung trong nghién civu vé sinh li cdy trong.

53



Tap chi Khoa hoc Truong Pai hoc Cén Tho

1. GIOI THIEU

Dién tich bé mat 14 1a mot trong nhitng chi tiéu
xac dinh sy phat trién cua thyc vat trong qué trinh
tang truong va la thanh t5 quan trong trong cong
thirc tinh chi s6 dién tich 14 (LAI ‘leaf area index’).
Xac dinh bé mat 14 ¢6 rat nhiéu tng dung trong cac
nganh Sinh 1i thyc vat, Néng hoc, Lam hoc, Sinh
thai ... Céc cong trinh nghién ctru xac dinh bé mit 14
bang phucmg phap tryc tiép, gian— —truc tlep va gian
tlep cung véi viéc ung dung ky thuét s6 dé phan tich
van dang tiép tuc nghién ciu. Cac thiét bi quét
chuyén dung thuong dugc st dung nhu Cl-
202 Portable Laser Leaf Area Meter, LICOR LI-
3000 leaf area meter, Leaf Area Meter, OKI MB451
scanner... (Agehara et al., 2020; Dogan et al., 2018)
va dung dé quét hinh 1a cing v6i phin mém kém
theo c6 gia thanh cao. Nghién ctru md phong chi sb
dién tich 14 (LAI) lGa tir m6 hinh Oryza 2000 tai cic
diém canh tac lta cua tinh Séc Tring ciia nhom tac
gia Khoa Mai truong & Tai nguyén Thién nhién
thugc Trudng Pai hoc Can Tho d str dung may quét
hinh (khong néu sé hiéu) dé xac dinh dién tich bé
mat 14 (Pham Thi Lé Huyén & V& Quang Minh,
2014). Lé Van Trong (2016) da st dung may do dién
tich 14 CI — 202 ctia Hoa Ky dé xac dinh dién tich bé
mét 14 khi nghién ctu mot sb chi tiéu sinh 1i, hoa
sinh cua 10 giéng dau phong (Arachis hypogaea L.)
trong tai Thanh Héa. Nghién ctru vé chi sb dién tich
bé mat 1a (LAI) cho cac giai doan phat trién khéac
nhau cua ca chua va dua leo véi cidc phuong phap
Xt li nudc tudi khac nhau, cac tac gia s dung
AccuPAR ceptometer LP-80 va Leaf Area Software
dé x4c dinh LAI (Hossain et al., 2017). Dién tich bé
mit 14 cuia 70 mau ciy da dugc xac dinh bang viéc
sir dung phan mém OpenCV trén smartphone chay
boi hé didu hanh Android, két qua thi nghiém duoc
so sanh v&i thiét bi chuyén dung Lab’s leaf area
meter dua trén khé gidy A4 lam chuin (Hariadi et
al., 2018).

Drienovsky et al. (2017) da xay dung phan mém
xéc dinh dién tich bé mit 14 ‘Scan LeafArea’, nhom
da thuc nghiém trén 3 loai 1a cdy khac nhau thugc
cdy than gd va so sanh voi phan mém Imagel, két
qua khac biét khong dang ké giira phan mém cua tac
gia voi ImageJ. Khi nghién ctru sy phat trién tan 14
ctia Arabidopsis thaliana dé phan tich dién tich tan
1a, Srikanth et al. (2017) da s dung phan mém
ImageJ V1.49 dé tinh dién tich tan 1a nhung khong
¢6 ghi nhan hiéu camera. Nghién ciru sy phat trién
tan 14 rirng ngap man ving Wallacea, vinh Bone
thuoc mién Nam Sulawesi tai Indonesia, Mursalim
et al. (2020) da sir dung ImageJ dé phan tich su phat
trién tan 1a cua ring ngap man tir 1999 — 2018 tur
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khong anh cua vé tinh Landsat 7 cung cap. Két qua
xac dinh dién tich tan 14 trén canh déng dva vao hinh
k§ thuat s6 ctia smartphone va sir dung ImageJ phan
tich tong dién tich tan 1a cua tac gia thudc Truong
Pai hoc Florida (Agehara, 2020) cung v&i viée xac
dinh dién tich bé mat 1a truc tiép trén ciy. Ngoai ra,
nhom tac gia da so sanh két qua do dién tich 100 14
hoa bia va 100 1a ho tiéu giira thiét bi quét anh
chuyén dung LI-3100C vai phan mém ImageJ, két
qua phan tich khong cé khac biét dang ké (Agehara
et al., 2020). Ngoai ra, phan mém ImageJ dugc
nhom tac gia Wang et al. (2018) ung dung trong viéc
do chiéu cao va d¢ che phu cua hé thong cay trong
trong d6 thi vung Harbin thudc tinh Heilongjiang
Trung Quéc. Nhom tac gia sir dung thuoc chuan
chiéu cao 1a 1 m va chidu ngang 10ng dudng theo
don vi mét lam chudn. Két qua khong co sy khac
biét khi x4c dinh chiéu cao cua cdy.

Phan mém ImageJ cua vién Stc khoe Hoa Ky
cung cap mién phi, cap nhat lién tuc va 1a chuong
trinh wng dung duoc sir dung kha phd bién trén thé
gidi dé nghién ctru qua trinh quang hop, sy phat trién
tan 1a, o che phu cua cdy trong... Ngoai ra, ImageJ
¢6 thé ung dung trong nghién ctu vi sinh vat nhu
dém sb lugng té bao ban tw dong, thiét lap thanh ty
1é trén hinh anh ty dong ... (National Institutes of
Health, 2021).

Muc dich ciia nghién ciru 1a xac dinh chiéu cao
hitu dyng va phu hop khi chup hinh cac 6 chudn dé
tao thuan tién chup hinh 14 va tan ciy ngoai thuc dia
bang iPhone 6s Plus cling véi viéc xac dinh dién tich
bang phan mém Imagel. iPhone 6s Plus 1a thiét bi di
dong nho gon sé gitp viéc thu thap di li€u hinh anh
dé dang vai chat lugng t6t (1080 x 1920 pixel) tai
thuc dia va co thé thay thé cac thiét bi quét hinh
chuyén dung dit tién. Hinh anh c6 thé phan tich trén
cac phin mém khac nhau va dac biét 1a ImagelJ. Tuy
nhién, két qua x4c dinh dién tich phai qua hai bugc
la chup hinh va phan tich trén ImageJ trong khi céac
thiét bi chuyén dung s& xac dinh dién tich mot cach
truc tiép.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU
2.1. Phuong tién, thiét bi va vat liéu nghién
ciru

Thiét bi dugc st dung 1a iPhone 6s Plus va tng
dung chirc niang camera — grid véi muc dich 1a mau
vat dugc chup s& nam vao khoang trung tim cua
khung hinh va bé mat cua dién thoai s& song song
v6i mat phang mau vat. iPhone 6s Plus ¢6 1 camera
phia sau voi d§ phan giai 1a 8 MP, khéu do 1a £2,2,
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kich thudc diém anh 14 1,5 p véi sy hd trg cong nghé
dac biét 1a chong rung quang hoc OIS ‘optical image
stabilization’ va chi ¢6 phién ban iPhone 6s Plus tro
1én.

Dé tai sir dung phan mém Image] V1.52p dé xac
dinh dién tich cac 6 chuin (mau va dién tich khac
nhau), cac dang 14 khac nhau va tan 1a cay cuc theo
tirng thoi diém phat trién.

Vit liéu nghién ctru 14 cac 6 chuan mau tim, mau
xanh 14 va mau do véi cac dién tich khac nhau la 4,
16, 36, 64, 100, 144 va 196 cm?. Muoi bén dang 14
khéac nhau vé hinh thai duoc thu nhan tai khu vuc
Q8 thanh ph6 Ho Chi Minh. Sy phat trién tan 14 cay
ctc ‘Chrysanthemum sp.” tir 1 tuan tudi dén 8 tuan
tudi dugc khio sat tai Phong Kiém nghiém, thir
nghiém glong ciy trong vat nuoi va thay san thuge
Trung tim Gibng cay trong vat nudi va thay san, S&
Nong nghiép va Phat trién néng thén Thanh pho Ho
Chi Minh tai 4A181 duong Thanh Nién ap 4, xi
Pham Vin Hai, huyén Binh Chénh, thanh phé Ho
Chi Minh. Thoi gian khao sat tir ngay 20/8/2019
(ngay chuyén cdy cuc cdy mo sang khay va chuyén
ra vuon vom) dén 11/12/2019.

2.2. Phuong phap nghién cau

2.2.1. Xdc dinh sai sé thuc té cia cdc é chuan
VOi gid tri phdn tich hinh anh cua ImageJ

Céc dién tich 6 chuin gdm 4, 16, 36, 64, 100,
144 va 196 cm? v6i mau tim (A = 400 — 450 nm),
mau xanh 14 cay (A =495 — 570 nm) va mau dé (A =
620 — 750 nm) cung v&i thuée chuan s& duoc chup
tai cac d6 cao la 25, 50, 75, 100 va 125 cm
(Muller-Linow et al., 2019). Hinh s€ dugc phan tich
trén ImageJ: Threhold — Default and Red. (Baecker,
2015; Bankhead, 2014; Easlon & Bloom, 2014).
Xéc dinh duong chudn gitra cac dién tich 6 chuén
véi chiéu cao khac nhau (Aboukarima et al., 2017;
Dogan et al., 2018; Espinosa et al., 2010; Hariadi et
al., 2018) véi muc dich 1a x4c dinh chiéu cao hiru
dung va phu hop dé chup hinh. Dién tich cac 6 chuén
gan nhu twong ¢ng voi dién tich cac dang 14 trong
nghién ciru, mau cic 6 chuan s& dai dién cho phd
anh sang kha kién (. = 400 — 700 nm) thudc ving
mau RGB ctia hai bién va ving giita cia phd dnh
sang kha kién.

2.2.2. Xdc dinh dién tich bé mat cdc dang ld va

tan la cay cuc ‘Chrysanthemum sp.

Mudi bon dang 14 khac nhau va sy phat trién tan
1a cay ctc ‘Chrysanthemum sp. * tir 1 tuan dén 8 tuan
tudi s& dugc chup va phan tich trén Imagel
(Agehara, 2020; Das et al., 2016; Dogan et al.,
2018). Hinh 14 dang 14 dugc dat trén nén giy tring
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va sir dung lénh Image, Type, 8-bit dé chuyén mau
dang RGB cua hinh sang dang hinh 8-bit vai thang
mau xam va sir dung Iénh Threhold — Default and
Red dé xac dinh pham vi ving phan ngudng mau dé
cua la cay trén anh phan tich ctia ImageJ. Hinh cac
tan 14 duoc chuyp tai thuc dia va s& phan tich bang
lénh Image, Type, Lab Stack dé chuyén mau dang
RGB cua hinh sang dang hinh cé thang mau xam,
céc mau tim, xanh 14 cdy ciing v6i mau do s& chuyén
sang thang mau den. Lénh Threhold — Default and
Red s& chuyén thang mau den thanh mau d6 dé xac
dinh pham vi viing phan ngudng mau d6 cua ImageJ
(Broeke et al., 2015; Mohamed et al., 2019). Dién
tich mau vat duoc thyc hién boi lénh Analyze,
Tools, ROI Manager va st dung Wand tool xac dinh
vi tri mau vat can do dién tich.
2.2.3. Phdn tich va thong ké s6 liéu

Céc mau s& dugc do 3 1an ldy gia tri trung binh
+ do léch chuan, xac dinh hé sb bién thién %CV
‘Coefficient of variation’ v4i ngudng gidi han la nho
va bang 20%. Hé sé bién thién la mot thude do
thdng ké d6 phén tan cua cac dit liéu trong mot chudi
dir ligu so véi gia tri trung binh. Phan loai %CV
duoc dyua vao do phan tan va gdm 4 mirc do: Thap
la < 10%; Trung binh 14 > 10% va < 20%; Cao >
20% va < 30%; Rét cao la > 30% (Couto et al.,
2013).

Cong thuc tinh hé s6 bién thién

c
%CV = E 100

V6i: 6 1a d6 léch chudn va p 1a gia tri trung binh.

Phan tich s0 li¢u bang Multiple Range Tests voi
do tin cay 95% véi p < 0,05 bang phan mém
Statgraphics Centurion XVIL.1I — X64 — USA.

3. KET QUA VA THAO LUAN

Hinh chyp mau vat dugc st dung chirc ning
camera — grid cua iPhone 6s Plus v6i muc dich tao
mat phing song song véi mau vat. St dung pham
mém Imagel] V1.52p dé xac dinh dién tich cac 6
chuén, cac dang 14 khac nhau va tan 14 cia 14 cdy cuc
‘Chrysanthemum sp.” tir 1 tuan tudi téi 8 tuan cua
hinh chyp. Cac két qua tinh dién tich dugc phan tich
trén phan mém thong ké Statgraphics Centurion
XVII.

3.1. Xic dinh sai sé thuc té ciia cac 6 chuin

voi gia tri phan tich hinh anh caa
ImageJ

Céc 6 chuén hinh vudng c6 mau tim (A = 400 —
450 nm), mau xanh 14 cay (A = 495 — 570 nm) va



Tap chi Khoa hoc Trirong Pai hoc Cdn Tho Tdp 57, Sé 6A (2021): 53-63

qua xac dinh di¢n tich trung binh va sai sb thuc té
cac 6 chuan khi phan tich ciia ImagelJ dugc trinh bay

mau do (A = 620 — 750 nm), cic 6 mau c6 dién tich
chuan 1a 4, 16, 36, 64, 100, 144 va 196 cm? dugc

chup hinh tai cac do cao tu camera cta iPhone 6s

Plus téi mau vat 1a 25, 50, 75, 100 va 125 cm. Két
Bang 1. Dién tich trung binh va sai s6 thuc té cic 6 chuin cia ImageJ

tai Bang 1.

Dién tich cac 6 chuin (cm?)

Do cao Mau xanh la
(cm) 4,0 16,0 36,0 64,0 100,0 144,0 196,0
25 41+006 168+0,17 354+0,29 658+1,00 103,0+1,76 141,0+5,77 190,7+1,92
50 40+0,06 16,0+0,32 357+0,72 634+1,25 999+197 1399+2,76 1950+2,75
75 40+0,10 163+036 37,3+0,81 63,7+1,42 100,8+2,18 146,8+3,21 197,3+1,69
100 4,1+0,10 16,5+0,12 37,0+£0,23 64,4+0,40 100,8+0,58 147,1+£0,87 196,6+ 1,54
125 41+007 163+025 36,8+0,61 642=+1,03 100,7+1,64 146,5+2,35 195,1+0,81
Mau dé
4,0 16,0 36,0 64,0 100,0 144,0 196,0
25 42+0,12 16,8+0,12 350+0,29 654+0,52 1049=+0,87 1443+1,50 189,2+2,02
50 4,1+0,21 16,2+0,17 35,6050 63,3+0,69 101,1+1,04 143,5+ 1,44 196,8 + 2,02
75 42+0,06 159+036 36,5+0,81 62,7+1,31 1003+2,17 147,3+ 3,18 199,5+ 4,29
100 42+0,06 159+031 36,1+0,70 629+1,25 992+190 147,5+ 2,86 203,0+ 2,47
125 42+0,10 16,0040 36,2+091 632+157 995+242 1449+ 2,70 199,1+ 2,62
Mau tim
4,0 16,0 36,0 64,0 100,0 1440 196,0
25 43+006 16,6+035 37,1040 64,9+1,33 102,7+191 1452+0,58 192,4+0,46
50 42+0,15 163+020 36,3+0,55 64,0+0,90 101,5+145 141,4+2,00 195,1+2,75
75 41+006 163+021 37,6+049 64,0+0,87 100,8+1,34 145,6+1,49 19944191
100 40+026 157+091 36,2+2,16 61,7+3,71 96,1 £5,73 143,5+£8,62 193,9+6,21
125 42+006 162+0,15 36,9+0,36 63,1057 982+091 145,6+1,32 199,6+1,70
Gis tri trung binh cic & chuin (cm?)

41+£0,13 16,2+043 364+098 63,8+1,56 100,6+2,71 144,7+3,63 196 + 4,07

Sai s6 thuc té (%)
2,50% 1,30% 1,10% - 0,30% 0,60% 0,50% 0,00%

Hé s6 %CV

3,20% 2,70% 2,70% 2,40% 2,70% 2,50% 2,10%

Ghi chii: PG cao (em) la chiéu cao tir camera cia iPhone 6s Plus téi mdu vér duoc chup, %CV la hé s6 bién thién.

Két qua phan tich mau cta ImageJ ddi voi cac
hinh chup cac 6 chuan mau tim, mau dé va mau xanh

1a (d6 cao tir 25 dén 125 cm) véi cac dién tich 6

)&

chuan 1a 4, 16, 36, 64, 100, 144 va 196 cm? duoc
trinh bay tai Hinh 1, Hinh 2 va Hinh 3.

bl
o..‘,A !
o

o

i

Hinh 1. Két qua phan tich cia ImageJ tai d9 cao 50 cm ciia cic 6 chuin mau dé

Ghi chii: Hinh bén trdi la hinh cdc 6 chudn mau tim va hinh bén phdi la dnh két qua phan nguong voi mau do thé hién
vung dnh dwgc ImageJ xdac dinh la cac 6 chuan chi dung doi voi khu vuc nén mau trang (giay A3).
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Hinh 2. Két qué phén tich ciia ImageJ tai d cao 75 cm ciia cic 6 chuin mau dé

Ghi chii: Hinh bén trdi la hinh cdc 6 chuan mdu dé va hinh bén phdi la danh két qua Pphan nguéng Véi mau do thé hi¢n
viing dnh dwge ImageJ xdc dinh la cée 6 chudn chi diing doi véi khu vuc nén mau trdng (gidy A3).

Hinh 3. Két qué phan tich cia ImageJ tai d§ cao 100 cm ciia cic 6 chuin mau xanh 14

Ghi chii: Hinh bén trdi la hinh cdc 6 chudn mau l cdy va hinh bén phdi la anh két qua phdn nguong véi mau do thé
hién viing anh dwoc ImageJ xdc dinh la cac 6 chuan chi diing doi véi Khu vuc nén mau trang (giay A3).

Két qua xac 1ap dudng chudn cua cac gia tri dién
tich trung binh ciia 6 chuin & cac mau tim, xanh 14
cay va do duoc do trén Imagel tai cac do cao tur 25
— 125 cm la y = 1,0005x + 0,2262 vé&i R? 1a 0,9987
va phu thudc vao dién tich 6 chuan thyc té véi cac
mau tuong ng. Két qua da cho thiy ¥ nghia cua
chitc ndng camera — grid ctia iPhone 6s Plus va thi
truong ‘FoV (Field of View)’ ctia camera s& tuyén
tinh theo chiéu cao chup hinh. Sai s6 trung binh thuc
té 14 0,9% voi hé s bién thién dao dong tir 2,10 —
3,2% va cho phép trong thuc nghiém khong can xéac
dinh chiéu cao dé chup mau vat dao dong tir 25 cm
t6i 125 cm. Két qua phan tich gia trj dién tich cac 6
chuin bao gom Area 4S, Area 168, ..., Area 144S va
Area 196S véi gia tri dién tich trung binh dugc tinh
trén cac 6 chuén tuong g cua Imagel (Phan mém
Statgraphics Centurion XVII khong cho phép nhap
liéu bang Viét ngi. Vi vay, cac ky hiéu nhu dién tich
6 chuan dugc viét thanh Area S va dién tich do trén
Image] dugc viét thanh Area . Vi du: Area 168S la
dién tich 6 chuén 1a 16 cm? hodc Area 16 1a dién tich
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6 chuan 16 cm? dugc do trén Imagel). Multiple
Range Tests cua Statgraphics Centurion XVII da
xéc dinh khong c6 su khac biét c6 ¥ nghia théng ké
va muc do so sanh cac cdap ‘Homogeneous Groups’
1a twong dong. Gia tri nhom ‘Homogeneous Groups’
gidi han tir 0,704849 dén - 0,704849, cac gia tri SO
sanh giira Area_S vai Area_ nam trong giéi han cho
phép cuia gia tri khac biét ‘Difference’ tuan tu nhu
sau: Area 4S — Area 412 0,142222, Area 16S — Area
16 1a 0,246667, Area 36S — Area 36 1a 0,391111,
Area 64S — Area 64 1a -0,22, Area 100S — Area 100
la 0,624444, Area 144S — Area 144 13 0,682222 va
Area 196S — Area 196 13 -0,00888889. Két qua phan
tich dién tich 6 chuén c6 cac mau tim, xanh 14 ciy
va d6 véi do cao chup khac nhau ciing cho két qua
khong c6 su khéc biét co ¥ nghia thong ké va cac gia
tri nam trong khoang cho phép cua ‘Difference’ tir
1,73791 dén -1,73791. 6 thi dwong chuan cac gia
tri dién tich trung binh cta 6 chuan ciia cic mau tim,
xanh 14 cay va do dugc do trén ImageJ duoc trinh
bay tai Hinh 4.
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Hinh 4. Pé thi dwong chuin cac gia tri dién tich trung binh ciia cac 6 chuin

3.2. Xac dinh dién tich bé mit cac dang la dang 14 xé thuy va cac dang 14 kép. Két qua dugc

D& tai di xdc dinh dién tich bé mat coa 14 dang  Unh bay tal Bang 2.

14 khac nhau va gém 14 kim, cac dang 14 don, cac
Bang 2. Dién tich trung binh cac dang la

Kidu 14 Dién tich Heé sb Kidu 14 Dién tich Hé sb
14 (cm?) %CV 14 (cm?) %CV
1A 150,3+ 1,8 1,20 8 90,1 + 4,9 5,44
1B 88,8+ 1,1 1,24 9 459+ 25 5,45
2 51,8+ 2.8 5,41 10 451+ 25 5,54
3 53,6+ 2,9 5,41 11 17,0+ 1,0 5,88
4 30,1+ 1,7 5,65 12 57+ 0,3 5,26
5 2237+ 12,3 5,50 13 4483+ 14,2 3,17
6 40,6 = 2,2 5,42 14 2871+ 7.7 2,68
7 198,5+ 10,9 5,49
Ghi chii: %CV la hé s6 bién thién.
Céc kiéu 1a duoc thu nhan tai khu vuc quan 8 dugc phan tich trén ImageJ. Két qua duoc trinh bay

thuoc thanh phd HO Chi Minh. Hinh ky thuat sb tai cac Hinh 5, 6, 7 va 8.

L
)
s

prapm——

Hinh 5. Kiéu 14 1A va 1B dang 14 phic

Ghi chit: Hinh bén trdi la hinh goc va hinh bén phdi la anh két qua phdn ngudng Véi mau do thé hién vimg dnh duwoc
ImageJ xac dinh la la.
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Hinh 6. C4c kiéu 14 khac nhau

Ghi chii: Kiéu ld don gom 2, 4, 5, 6, 8, 9 va 10. Kiéu ld 3 dang X thity. Kiéu la 7 dang ld kép. Kiéu I 11 va 12 dang ld
kim. Hinh bén trai la hinh goC va hinh bén phdi la anh ket qua phdn nguong voi mau do thé hién viing dnh dwrgc Imagel
xdc dinh la la.

Hinh 7. Kiéu 14 13 dang xé thuy Hinh 8. Kiéu 14 14 dang 14 kép 1ong chim

Ghi chii: Hinh bén trdi la hinh goc va hinh bén phdai la anh két qud phan nguéng véi mau dé thé hién vimg dnh diroc
ImageJ xac dinh la la.

I§ét qua xac dinh méi twong quan giira cac 6 nho téi 16n va gop cac gia tri dé twong dwong voi
chuén (mau tim, mau xanh 14 va mau do, dién tich dién tich 6 chuan. Dién tich trung binh gdp cua cac
tir 4 — 196 cm?) véi dién tich bé mat cia 14 dang 1a ki€u 14 bao gom ki€u 14 4, 6, 10, 9, 2, 3 va ki€u 14
khac nhau duoc phan tich trén ImagelJ. Dién tich be 1B, 8. Két qua dugc trinh bay tai Bang 3 va Hinh 9.
mat 14 cua Bang 2 dugc sap xép lai theo gia tri tur
Bang 3. Dién tich trung binh céc kiéu 14 dwoc gop chung va dién tich cic 6 chuin twong ng

Kiéu 1a 12 11 4 6 10 9 2 3 1B 8 1A 7 5

Dién tich 1a 57 17,0 30,1 40,6 45,1 45,9 51.8 53,6 88.8 90.1 1503 1985 223.7

(cm?)
g'rfl‘;) tich trung binh kieu 1d g5, 7 445 895 150,3 1985 223,7
[()C'?z)mh“hua“ 4,0 16,0 360  100,0 1440 196,0
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250 +
200 +
150 +
100 +

50 +

Dién tich trung binh kiéu L (cm?)

y=0.9902x +2.1802
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R?=10.9953

4 Dién tich trung binh kiéu
la

——Linear (Dién tich trung

binh kiéu 1a)

50

100

150 200 250

Dién tich 6 chuin (cm?)

Hinh 9. Mdi twong quan giira dién tich 14 véi dién tich 6 chuan

Két qua da xéac 1ap duong chuan y = 0,9902x +
2,1802 véi R? 1a 0,9953. Getman-Pickering et al.
(2019) da st dung 16 6 chuan duoc son mau den
nhung khong néu dién tich ciia 6 chuan va xac dinh
dién tich 67 14 cua 14 loai thuc vat khac nhau. Nhom
tac gia da xac lap duoc dd thi duong chuan giira dién
tich cac 6 chuén véi dién tich bé 14 véi R? 1a 0,9963
khi phan tich trén ImageJ. Agehara et al. (2020) da
thiét lap duong chuan cua dién tich 100 14 hoa bia
va 100 14 hd tiéu gitra phan mém ImageJ vai thiét bi
quét chuyén dung LI-3100C. Nhom tac gia da xac

dinh gia trj twong quan gitra ImageJ véi L1-3100C
gan bing 1:1 véi ham s6 y = 1,02x + 0,11; R? =
0,992 va'y = 1,03x + 0,06; R? = 0,983.
3.3. Xdc dinh tan la ciy cic ‘Chrysanthemum
sp.” tir 1 tuan tuoi den 8 tuan tuoi

Pé tai dugc khao sat tir ngay 20/8/2019 dén ngay
11/12/2019. Ngay 20/8/2019 1a giai doan cay clc
duoc cay mo chuyén sang vuon wom. Két qua xac
dinh dién tich tan 14 cdy cuc tir 1 tuan dén 8 tuan tudi
véi %CV trung binh 1a 15,6% va dugc trinh bay tai
Béng 4 va Hinh 10.

Bang 4. Dién tich tan 14 cdy cic ‘Chrysanthemum sp.’ tir 1 tun tudi dén 8 tuan tudi

Tudi cay S6 lwong Dién tich | Tudi cay S6 lwong Dién tich
(tuan) cly (cay) tan 14 (mm?) (tuan) ciy (cay) tan 14 (mm?)
1 112 152+ 18 5 96 1935+ 363
2 110 204 £ 23 6 96 3526+ 633
3 109 685+ 61 7 96 2576 £ 710
4 112 1235+ 43 8 96 4026 + 978
4500 T 1026
_. 4000 T
g 0 1
= 3000 1
=
= 2500 1
=
E 2000 1
& 1500 1
(=]
1000 +
500 1
0 1 t t } + + + + |
o 1 2 3 4 5 6 7 8 9

Tudi céy (tuin)

Hinh 10. Sy ting trwéng tan la cdy cic ‘Chrysanthemum sp.” tir 1 tuan tudi dén 8 tuan tudi

Ghi chii: Tén ld cdy ciic 7 tudn téi dwoc tia ngon va nhéanh theo quy cdch trong ciia Trung tam Giéng Cdy tréng, Vat

nuoi va Thuy san.
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Két qua cac hinh tan 14 dwoc chup bang iPhone
6s Plus va phan tich trén ImageJ dugc trinh bay tai
cac Hinh 11, 12, 13, 14, 15 va 16.

Srikanth et al. (2017) khi nghién ctu sy phat
trién tan 1a cua Arabidopsis thaliana bang hinh k§
thuat s6 nhung khong c6 ghi nhan hiéu camera va sir
dung phan mém ImageJ V1.49 dé tinh dién tich tan

|1 s gV P

A R A

Hinh 11. Cay cuac ‘Chrysanthemum sp.’

1 tuan tudi

Tdp 57, S6 6A (2021): 53-63

14. Két qua phan tich di xac dinh %CV trung binh 1a
18,6%. Mohamed et al (2020) da nghién ciru chi sb
dién tich b& mat 1a (LAI) trén cdy ca chua va sir dung
ImageJ dé tinh dién bé mat 14 nhung khong dé cap
t61 nhan hiéu camera, nhom tac gia su dung thudc
chuan hodc 6 chuan dé quy chuan vé dién tich bé
mat 14. Két qua ciia nhom tac gia di xac dinh mirc
sai 56 kha nho 13 2,9%.

(-

Hinh 12. Ciy cic ‘Chrysanthemum sp.’

3 tuan tudi

Ghi chii: Hinh bén trdi la hinh goc va hinh bén phdai la anh két qud phan nguéng véi mau dé thé hién viing dnh diroc

ImageJ xac dinh la tan lad.

Hinh 13. Cay cic ‘Chrysanthemum sp.’

5 tuan tudi

Hinh 14. Ciy cic ‘Chrysanthemum sp.’

6 tuan tudi

Ghi chit: Hinh bén trdi la hinh goc va hinh bén phdi la anh két qua phdn ngudng Véi mau do thé hién vimg danh dioc

ImageJ xac dinh la tan la.

Hinh 15. Cay cuc ‘Chrysanthemum sp.’

7 tuan tudi

Hinh 16. Cay cuc ‘Chrysanthemum sp.’

8 tuan tudi

Ghi chii: Hinh bén trdi la hinh goc va hinh bén phdi la anh két qud phdn nguéng Véi mau do thé hién ving dnh duwgc

ImageJ xac dinh la tan la.

4. KET LUAN

Két qua thi nhiém da xac dinh iPhone 65 Plus v&i
chirc nang camera — grid, cuing v&i tinh ning chdng
rung quang hoc OIS va phan mém ImageJ V1.52p
c6 do tin cay dat trén 95%, hé sb bién thién dao dong
tr 2,1 — 3,2% khi chup mau vat co do cao tir 25 —
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125 cm Véi cac 6 chuin c¢6 mau tim (A = 400 — 450
nm), mau xanh la (A = 495 — 570 nm) va mau dé (A
= 620 — 750 nm). Két qua xac dinh mdi tuong quan
v6i R?1a 0,9953 giira cac 6 chuan vai dién tich bé
mat cua 14 dang la khac nhau dugc phan tich trén
ImageJ. Su khac biét gitra thuc nghiém khi phan tich
dién tich 14 ImageJ cua hinh chyp iPhone 6s Plus
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trong nghién citiu S0 V6i cac cong trinh cua cac tac
gia khac gan nhu tuong dwong nhau véi gia tri R?
gan bang nhau (R2 = 0,99). %CV trung binh ddi véi
hinh 14 dang 14 1a 4,6% va hinh tan 1a cuc tr 1 tuan
dén 8 tuan tudi 1a 15,6% khi phan tich trén Image].
Gia iPhone 6s Plus trén thi truong 6 muc trung binh
va tiét kiém it nhat 7 1an so v6i may quét chuyén
dung. Phan mém ImageJ mién phi, duogc cap nhat
lién tuc va phién ban cap nhat vao ngay 13/5/2021
1a V1.53j. Két qua nghién ctru c6 thé thay thé chuc
nang quét hinh ciia cac thiét bi chuyén dung dit tién
va c6 thé tng dung trong viéc giang day mén Sinh
li thyc vat, nghién ctu sy phat trién cua thuc vat,
kiém soat va danh gia mirc do thiét hai do dich bénh
dwa trén viéc xac dinh dién tich, qua trinh phat trién
clia cdy trong trong lanh vuc canh ndng khi két hop
v6i thiét bi Drone va khong anh dwgc phan tich trén
ImageJ] ma cac thiét bi quét hinh chuyén dung khong
c6 kha nang thyuc hién. Cac smartphone khac ¢6 tinh
ning va thong sd k¥ thuat tuong tu iPhone 6s Plus
cing véi cac phién ban iPhone 7 tré 1én ¢ thé sir
dung trong nghién ctru dya trén chirc nang camera —
grid va OIS v&i chiéu cao chup mau vat dao dong tir
25 — 125 cm. Tuy nhién, cdc camera hoac
smartphone khac can phai x4c 1ap duong chuan giira
gi4 tri dién tich cac 6 chuan véi dién tich cac 6 chuan
do ImageJ do & cac do cao khac nhau va phai thuc
hién hai budc 1 chup hinh sau d6 chuyén hinh vao
ImagelJ phan tich.
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