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TOM TAT

DPéi v&i ngudi trdng ché va cac nha nghién ciru v& ché, viéc dém sé lwong blp ché trong mét dién tich mau
thwong duoc thwe hién d& danh gia nang suét cla ché, theo déi sinh trwdng cla ché, hodc quyét dinh thdi diém
thich hop cho viéc thu hoach ché. Tuy nhién, d6 1a m6t cong viéc nham chan va mat nhiéu thdi gian. Bai bao nay
nghién ctru mét phwong phap ng dung thi gidc may tinh dé tw dong phat hién va dém sé lwong bup ché trong mot
anh dwoc chup trén mét dién tich ché nhat dinh. Dau tién ching tdi xay dwng mdt md hinh thdng ké cho phan bd
mau séc cla bup ché dé c6 thé tach dwoc nhirng khu vrc ¢ thé chira bup ché (khu vwc quan tam - ROI) ttr mét nén
phirc tap. V&i mbi ROI, ching t6i trich chon céac déc trwng véi hy vong cac déc trng d6 sé la nhivng dac trwng chi
xuét hién quanh mét dinh bap ché dwya vao hai yéu té: mat do cta cac diém anh & tam bup ché va phan bé cla
hwéng gradient theo cAu tric hinh sao. Cac diém dic trng xung quanh sau khi dwoc phat hién sé dwoc dwa vao bod
phan loai Mean-shift d& xac dinh vi tri tam cta nhirng bap ché. Phwong phap dé xuat dwoc danh gia dwa trén mot
tap anh dwoc chup & cac vi tri khac nhau trén rudng ché va & nhitng do tudi khac nhau. Két qua cho thdy hé théng
nhan dang blp ché véi dd chinh xac 86%, hé théng cé thé phat hién sai & mirc 24%. Véi cach tiép can nay, ching ta
c6 thé xay dwng trng dung hé trg cho cdng viéc lién quan clia ngudi trdng ché hodc cac nha nghién ciru v& cay ché.

Tw khoa: B phan cum Mean-shift, nhan dang |a, phat hién bup che, thi giac may tinh.

A Computerized Vision - Based Method for Automatic Detection of Tea Shoot Tips

ABSTRACT

For tea producers and tea researchers, counting tender shoots in a sampling area is usually done to evaluate
productivity, record the growth of tea or to decide the appropriate time for harvest. However, it is a tedious and time
consuming task. In this paper, we proposed a computerized vision - based method for automatically detecting and
counting the number of tea shoot tips in an image acquired from a tea field. First, we built a parametric model of a tea
— shoot tips color distribution in order to roughly separate Regions - of - Interest (ROIs) from a complicated
background. For each ROI, we then extracted supportive (local) features with expectations that these features will
only appear around an apical bud of tea shoots thanks to two measurements: the density of edge pixels and the
statistic of gradient directions. Consequently, the extracted features were put into a mean shift cluster to locate the
position of tea shoot tips. The proposed method was evaluated on a set of testing images at different sites of tea
fields and different plant ages. The results showed that the system could recognize tea shoot tips with 86% accuracy.
It is, therefore, possible to design a counting-assisted tool for supporting tea producers or tea researchers.

Keywords: Computerized vision, mean - shift cluster, tea shoot tips detection.

< ~ A thu hoach ché. Trong cac céng viéc nay, cac nha
1. DAT VAN DE (087 CAS, 7 TOTE GaC CONS VIE Ay, gac RN
‘ nghién ctu ché thuong su dung mot thong so la

D61 v6i cac nha nghién ctiu che, viéc theo mat do bup ché trén mot don vi dién tich mau
dai chat lugng, ning suit cAy cheé lién quan dé€n @& so sanh va danh gia. D6l v6i ngudi tréng che,

nhiéu cong viéc khac nhau nhu danh gia ning  trudc khi dua ra quyét dinh thu hai che, ngoai
suilt, theo doi sAu bénh, quyét dinh thoi gian  cac kinh nghiém va quan sat ti thuc t&, mét
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tham s6 c6 thé giip ngudi tréng ché ra quyét
dinh d6 1a s6 lugng bip ché trudng thanh trong
mot dién tich mau. Tuy nhién, d6i v6i ngudsi san
xudt ché va cac nha nghién ctu ché thi day la
mot cong viéc té nhat va mat nhiéu thdi gian.
Trong bai bao nay, ching toéi dua ra gidi phap
dé cai thién phuong phap thu cong bing cach st
dung thi gidc mAy tinh. V6i hé théng tu dong
nay, chi cAn dua vao anh chup mot dién tich ché
nh4t dinh va hé théng c6 thé dém s6 lugng bup
ché c6 trong anh. Do d6 phuong phap duge dé
xuat nay sé giip lam gidm b6t ganh ning cho
nguoi san xuat ché cling nhu cic nha nghién
ctiu ché.

Thi giac may tinh 1a st dung cac thiét bi
dién ti nhu camera, sensor dé thu nhan anh tir
thuc té, sau d6 st dung may tinh tu dong phan
tich hinh anh qua d6 nhan biét cac déi tuong,
miéu td canh vat hoic tién hanh diéu khién
hoat déng hé théng. Ki thuat nay da dugc
nghién cttu va ting dung rong rai vao nhiéu linh
vuc khac nhau, trong d6 c¢6 noéng nghiép.
Leafsnap (Kuma et al., 2012) 14 mot hé thong
tng dung néi tiéng vé nhan dang cac giéng cay
tréong mot cach tu déng ti anh 14 cia ching. N6
sti dung cac dic trung anh nhu gii tri bdo hoa
cua khong gian mau HSV va dd cong tudng
trung cho hinh dang ctia 14. Wang et al. (2008)
két hop cac ky thuat cta cdc phép toan hinh
thai hoc va moment hinh thai dé phén loai hinh
anh 14 v6i mot nén phic tap. Golzarian et al.
(2011) danh gia mot s6 phuong phap nhu dua

trén vung, dua trén dudng vién dé tach mot cay
ngii coc tit anh chup duge. Vé ky thuat xu 1y anh
che, Zhiyi et al. (2012) st dung 12 dic trung vé
mau sic va 6 dic trung vé két cdu dé xac dinh
cac muc d6 chat lugng ché duya trén cam quan.
Wang et al. (2011) dé xuat phuong phap xAay
dung mo6t mé hinh 3 - D ctia bup ché ti anh 2 -
D chup duge. Cac tac gia trong nay Jthuc hién
trich chon mot cach cdn than dé thu duge anh
chi chtia mét bip ché, do vay ho mat nhiéu cong
stic cho viée xt 1y anh va ky thuat bing tay dé
phéan doan mot bap che.

Hé théng ma ching téi dé xuét 1la dé tu
dong dém s6 lugng bup ché trong mot vung l1ay
mau (mét vung véi dién tich bing 0,5 x 0,5m?)
nhu trong hinh 1(a). Pé lam dugc viéc nay,
ching t6i cAn xac dinh dudc vi tri ctia bip che
trong anh chup. Sé khéng hiéu qua néu nhu
ching t6i st dung cich tiép can dya trén phan
doan gi6ng nhu Wang et al. (2011) da thuc hién
dé tach riéng nhiing bup ché ra khéi nhiing 14
gia. Bdi vi viéc phan doan mot s6 lugng 16n bip
ché tit mdt nén phitc tap (vi du: cac canh, 14 gia,
va cac doi tuong dan xen khac) véi d6 chinh xéc
cao 1a cong viéc khé khan va doi hoi thoi gian
tinh toan 16n. Trong bai bao nay, ching t61 dua
ra cac thong tin miéu ta dé c6 thé nhan biét bup
ché mot cach dé dang va truc quan. Trude tién
ching t6i dua vao mau sic dic trung ctua bip
ché va hon niia, nhu ta thdy trong hinh 1(b),
mot bip ché bao gdm su giao nhau ctia nhiing 14
ché non va mot dinh bip (ngon). Nhiing diém

(b)

Hinh 1. (a) Khu vuc 13y mau (khung hinh vuéng), (b) Minh hoa nhirng bap ché trong (a)
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Hinh 2. Cac buéc thuc hién ctia hé thong dé xuit

nay c6 thé dudgc trich chon dua trén hai dic
trung: mat do caa cac diém anh & tAm bup ché
va trang thai phin bd cua huéng gradient theo
cau tric hinh sao. D6 1a nhiing dic trung cuc bd
c6 gia tri gitp cho viéc xac dinh vi tri cia buip
ché dé dang. Hé théng tu dong phat hién bup
ché cta chung téi s& dudc thuc hién qua cac
budc nhu duge mé ta trong hinh 2.

2. MO HINH NHAN DANG BUP CHE

2.1. Huan luyén mé hinh théong ké mau cua
bup cheé

Dua vao dac diém mau sic cta la ché non
va bup ché non thuong ¢6 mau xanh sang con 1a
gia thudng c¢6 mau xanh dam. Chung t6i xay
dung mot mé hinh phan 16p dit liéu nhim muc
dich phan anh dau vao thanh hai 16p: 16p cac
viing quan tim va lép nén tir dé tién hanh tach
cac ROI khéi nén.

V6i mo6 hinh nay ching téi tao mot tap dit
liéu @& huan luyén gdbm 300 anh c6 chiia bup ché
chup ti cac vi tri khic nhau ctia ciy ché 6
nhiing d6 tudi khac nhau. Sau d6 st dung cong
cu Interactive Segmentation Tool dé trich chon
anh tiing buip ché. Do anh chiia biip ché dudc
chup trong nhiing diéu kién anh sang khac
nhau nén chdng téi lua chon mot khong gian
mau sic chuin dé chuidn hoa. Khi d6 véi mdi
diém tai vi tri [i, j] trong khéng gian mau [R, G,
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B] ban d4u ctia anh bip ché dudc biéu dién bing

) Cn T .
vecto déc trung X(1,)) = [r gl" trong dor = RTGTE

va g = RioiB

Phén tich histogram theo cac gia tri [r, g]
tai méi diém cta anh bup ché trong tap di lieu
hudn luyén ta thay phan bé cua [r, g] tuong
duong v6i mot hinh elip Gaussian cia mo hinh
p.d.f don thiic. Do d6, su phan b mau séc caa
bup ché c6 thé dude tham sé hoa st dung cac gia

tri trung binh m, = [m, m,]" va ma tran hiép
2

. _ [Gr Grg]
phuong sai C; = > (D)
Org Og

Khoang cach gitia mét diém anh X(@,j) = [r
g]® va mot mau trung binh ctia phan b6 duge xac
dinh bdi khoang cach Mahalanobis:

AGL)? = XG5 — mg]"Co X)) — my]

()
Xac sudt dé mot diém anh 13 diém anh cia

bup ché (ky hiéu la L,) dudc xac dinh bdi:

C.2[exp [0 (3)

PX(@,)ILs) = 2m™

2.2. Nhan dang bup ché

Sau khi huan luyén mé hinh phan bé mau
cua bup ché ching toi thuc hién nhan dang va
dém s lugng bip ché c6 trong anh dau vao.
Budc nhan dang bup cheé duge thuc hién qua
nhiéu giai doan:
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2.2.1. Giai doan tién xu Iy

Anh chita bap ché duge ching t61 chup tu
nhiing ruéng ché dén ky thu hoach bang may
anh cAm tay véi diéu kién anh sang tu nhién
(ban ngay). Méi anh chup mot vung véi dién tich
dudc xac dinh bdi mét khung mau c6 kich thuée
0,5x0,5m? va chup vudng géc v6i méit phéng cla
khung mau. Sau dé6 ching téi st dung céng cu
Irfan View dé cit anh theo duong bao cua
khung mau (Hinh 3).

2.2.2. Trich chon cac ROI

Cac ROI dugce trich chon trén anh thu
nghiém bing cach tinh gia tri A(1,j) cho mdi diém
anh va so sanh né véi mot gia tri ngudng t (dudge
chon theo kinh nghiém). Néu A(i,j) < 1, gan gia
tri 1 cho diém anh tai vi tri (i,j) va ngugc lai néu
A(1,j) > 1, gan gia tri 0 cho diém anh tai vi tri
(i,j). K&t thic qua trinh phan ngudng (so sanh)
s6 cho két qua 14 mot Anh nhi phan. Anh nhi
phén nay sau d6 duge dua qua bé loc trung vi va
phép bién d6i top-hat dé két néi cac pixel phan

tan va dé tach cac ROI. Cac budc thuc hién duge
mé ta trong hinh 4 nhu sau: Hinh 4(a) biéu dién
anh dau vao; hinh 4(b) thé hién khoang cach
L(1,)); st dung ngudng t dude lua chon trude, mot
bo loc trung vi véi kich thudce ctia s6 5x5 va bién
ddi top-hat véi phan té ciu tric 14 mét hinh dia
¢6 ban kinh bang 5 ching t6i tim dudc cac ROI
nhu thé hién trong hinh 4(c). Cac ROI sau d6
dugc tach ra nhu trong hinh 5(a) v6i tdm va
diém danh d&du mau vang trong hinh 5(b).

2.2.3. Trich chon dic trung hé trg

Két qua ctia viéc trich chon cac ROI cho thay
cac vung chiia 14 non c¢6 mau siic kha giong véi
m6 hinh mau d3 hoc dudc ti tap dit liéu huin
luyén. Do d6 néu két luan tat ca cac ROI déu la
vung chda bup che thi sé khong chinh xac vi c¢6
thé viing d6 chi chita cac 14 non chi khéng chiia
bup cheé. P& giai quyét van dé nay ching t6i st
dung dic trung hd trg (cuc bd) cho cac ROI dugc
trich chon dé xéc dinh chinh xac bap ché. Ching
t6i thlt nghiém mot s6 phuong phap trich chon

400

-

200 400 s00 8001000

b

Hinh 4. Trich chon cac ROI

Ghi chu: (a) Anh diu vao, (b) Khoang cach A(i,j) dugc tinh trén anh ddu vao, (c) Cac ROI dugc trich chon sau khi phin ngudng

va dp dung céc ky thudt loc trung vi va bién doi top-hat.
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Hinh 5. Trich chon dic trung hé trg

Ghi chu: (a) Vong tron mau vang la trong tam cua cac ROI phu lén anh ddu vao, (b) Hinh anh phéng to ctia mét ctia s6 quanh
tAm ctia né, (c) Két qua phat hién bién véi o = 5, (d) ddc trung hé tro véi mat do pixel canh cao, (f) Mot dic trung hé trg (Anh
bén trai) va Iugc dé histogram ctia né (anh bén phai), (g) Mot dic trung khéng phai 1a dic trung hé trg va Iuge do histogram
cta né, (e) Cac dic trung hé trg dugc loai bét nho dic trung huéng canh, (h) Cac dic trung hé trg dugc vé trén anh ban diu (b)

déc trung nhu Harris corners, SIFT, SURF, tuy
nhién qua quan sat ching t6i thiy nhiing dic
trung nay khoéng cho két qua tét. Bén canh d6
bing truc quan ching ta c6 thé thay mot bip ché
c6 mot s6 dic diém noi bat nhu: Tai trung tAm
ctia bip che, mat do cac pixel 1a cao nhat vi 6 d6
c6 nut giao nhau giiia cac 14 non va choéi dinh, ton
tal mot huéng troi cia canh tai cic nut giao.
Theo cach tiép can nay, ching t6i nhan dang dic
trung hé trg tot hon va dé dang hon trong viéc
nhan dang budp che.

Vé6i mbi ROI dude trich chon, ta c6 thé tim
dude mot tap dic trung hé trg F = {f |k =
1..Nne) qua mot clia s6 o = [mxn] xung
quanh tdm ROI c¢6 kich thuéc bing hai lan
bounding box cia ROI(nhu biéu dién trong hinh
5(b)). Tai mbi diém [i,j] trong ©, mdt dic trung f,
dai dién cho diém giao nhau cta 14 va chéi dinh
khi né thod man 2 diéu kién:

- Mat d6 pixel quanh [i,j] cao.

- Su déng nhat cia phan bs huéng canh.

DPé tim cac dic trung hd tro cho mot ROI,
truéc tién chung téi su dung phuong phap
Canny (Canny, 1986) dé phat hién bién trong
ctia s6 ® nhu biéu dién trong hinh 5(c). Tiép
theo, chiing t6i stt dung cac phép toan hinh thai
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bao gdm phép co gidn va lam manh anh
(Gonzalez, 2008) dé c6 dugc xuong anh nhu biéu
dién trong hinh 5(d). Véi diéu kién tha nhat,
ching t6i d&m s6 lugng pixel c6 trong mot ving
14n can véi tAm tai [1,jI. Nhiing khu vyc c6 méat
do cao dugc danh d4u bing hinh chit nhat mau
tring trong hinh 5(d). Tuy nhién khong phai tat
ca nhiing khu vuc nay 1a vi tri cta bip ché vi c6
thé d6 1a phan giao nhau gitia cac 14, do dé can
loai b6t nhiing vang nay bing cach kiém tra
diéu kién tha hai. Dé kiém tra diéu kién thu
hai, v6i mdi diém p trong hinh chi nhat mau
trdng nhu chi ra trong hinh 5(d), ching t6i xac
dinh vecto gradient D(p) = {dx,dy} ctia né. Bién
dd0 Amp(p) va hudng cua vectd gradient 0(p)
dugc trich chon. D& thé hién ré dac trung huéng
canh, chung t6i biéu dién mot luge d6 histogram
H trong toa d6 cuc véi K khodng chia (dinh
nghia truée gia tri K = 256, A9 = 360/K = 1,4°)
N(o;)
SN

Trong do:

N(@) = Tpeolog(Amp(p)) va SN = S, N(og)

L ] 0
V610 = {p|oci—A7S 0(p) < oci+A7](4)

H(a) =

Histogram H 1a 6n dinh va lan ra moi huéng
khi mét dic trung hd trg 1a diém giao nhau, nhu
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trong hinh 5(f), khi mét dic trung hd trg khong
phai 1a diém giao nhau thi luge d6 histogram chi
phan bd theo mot huéng chiém uu thé, nhu trong
hinh 5(g). Dua vao diéu kién nay nhiéu ving tim
kiém dugc véi diu kién mét bi loai bo va chi con
lai mot s6 it dac trung hd trg thoa man nhu chi ra
trong hinh 5(e). Cac buée thuc hién nhu trén duge
ap dung cho tat ca cac ROI va chiing t6i thu duge
tat ca cac dic trung hd trg trén mot anh dau vao
nhu biéu dién trong hinh 6(a).

2.2.4. Phan cum dic trung hé trg

Dé xac dinh vi tri cta cac bup ché, cac dic
trung hé trg sé dugc phan cum va tidm cta cac
cum x4c dinh vi tri ctia cac bip ché. C6 mot s6
huéng tiép can cho bai toan phan cum nhu K-
Mean, Gaussian Mixture Model, Mean-shift.
Mot dic diém ctia Mean-shift 14 né coi khong
gian déc trung 12 ham mat do xac suat. Néu khu
vuc day dac (hodc cum) ton tai trong khong gian
déc trung thi ching sé tuong ting vdi cac cuc dai
dia phuong ctia ham mat d6 xac suét. Dic diém
nay rat phu hgp véi tap cac dic trung hd trg
dudce phat hién béi vi cac dic trung hé trg dude
phat hién xung quanh chéi dinh véi mat do cao.
Vi vay, phuong phap phan cum béng Mean-shift
dugc ching t6i1 lya chon.

Vi tri ctia cac dic trung hod trg dua vao bo
phan cum Mean-shift. Vi tri cac dic trung hd trg
va trong tAm cta cac cum duge vé trén hinh 6(b).

3. KET QUA VA THAO LUAN

Ching t6i da st dung Matlab dé cai dat tng
dung va thuc nghiém trén tap di liéu anh tu
chup bon giéng ché véi hai do tudi khac nhau &
cac vung nudi phia Bic Viét Nam. Ching téi st
dung 300 anh chup duge dé trich chon ra cac
anh bup ché dung dé hudn luyén mé hinh mau
cua bip ché (nhu da giai thich trong phan 2.1).
Chuong trinh {ing dung cho phép dua mot anh
b4t ki vao, cho phép ngudi dung tuy chon loai
cua anh dau vao phu hgp véi mot trong cac loai
che da dudc liét ké, cho phép chon méat &6 bup
ché: thap, trung binh, hodc cao. Tham s& nay
phu thudc vao nhiing loai ché khac nhau va c6
thé tuan theo tiing rudng ché va kinh nghiém
cua chuyén gia vé ché sau d6 thuc hién phat
hién va dém s6 lugng bip cheé c6 trong anh. Giao
dién cua ting dung dugc thiét ké truc tiép trén
GUI ctia Matlab (Hinh 7). Nguoi dung cling c6
thé st dung chiic ning Show Report dé dé dang
kiém tra két qua dat duge (Hinh 8).

‘a
o
[ ] . X

200 400 500 800 1000 1200

(b)

Hinh 6. (a) Piém mau dé danh dau cac dic trung hé trg xac dinh dugc trong ctia sé ®
(hinh chit nhat mau triang), (b) Piac trung hé trg dugc danh dau bang diém xanh,
diém mau d6 la tAm clia cac cum
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] teashootGUI - oilEl
A SYSTEM FOR AUTOMATIZING TEA SHOOTS DETECTION

— Input Imag — Detection Result:

200

400

600

800

1000 |- ¥

— Setting Parameter
Tea Specie Dong26 ~
PH1
PH11T v
Detect Show Report
Densitivity (® High ) Middle O Low
STEP 3 - DONE. Click on Show Report to see details Input Image Exit

Or Click on Input Image to open a new image

Hinh 7. Giao dién chuong trinh

i

)] teashootReport = =
TEA SHOOT DETECTION RESULTS
Number of the detected tea shoots:32

Click on each row in table below to see corresponding tea shoot

Teashoot_ID| Pos_X | Pos_ Y | Radius |Number ‘ Confidence
1 895 982 29 250 86003~

2 1074 421 20 50 24693

3 916 340 50 113 2.2600

4 587 1053 KXl 59 1.8944

5 406 i 52 99  1.8868

6 537 225 a7 152 17442

7 939 188 20 34 16916

8 542 85 22 34 15313

9 340 486 61 94 15293

10 632 596 48 66  1.3606

11 233 266 61 83 13419

12 244 938 78 104 1.3316

13 129 826 37 47 12539

710 471 50 45 0.9000

15 KH] 557 37 33 08870
16 kit 186 61 54 0.8848 .,

< >

Hinh 8. Bao cao két qua

Dé danh gia phuong phap duge dé xudt Trong d6: TP 14 s6 lugng bip ché duge phat
ching t6i st dung hai tiéu chuén 1a Sensitivity hién ddng, FP 13 s6 lugng bip ché dugec nhan
(Sens) va False Alarm Rate (F.A.R.): dang sai va FN 1a s6 lugng biip ché bi bd qua ma

Sens = —% vAF.A.R= —2 (5) hé théng khong nhan dang dugde. Hé théng chi
TP+FN TP+FP
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Tw déng phét hién buap ché dwa trén thi giac may tinh

Bang 1. K&t qua nhan dang bap ché trong bo anh kiém tra

STT TP FP FN Sens. (%) F.AR. (%)
p 4 1 0 100 20
9 9 3 1 90 25
3 19 2 3 86 10
4 5 1 2 71 17
5 10 4 2 83 29
6 11 4 2 85 27
7 6 3 0 100 33
8 9 4 2 82 31
9 13 5 2 87 28
10 4 1 1 80 20

86 24

can 5 gidy dé nhan dang vi tri cia bup che.
Bang 1 dua ra két qua khi chiing téi thi nghiém
trén 10 anh dau vao. Két qua cho thay hé thong
phat hién va nhan dang bap ché dat d6 chinh
xac 86%, bén canh d6 van con 24% phat hién
sai. Ly do chinh dan t6i nhan dang sai 1a vi tri
nhiing 14 non thudc cac bip ché khac nhau 6
qué gan nhau.

Cac chuyeén gia trong ché cho rang hé théng
chi can phat hién ding dén 70% la dat yéu cau.
Véi hé thong nay két qua phat hién ding dén
86%, trong d6 khong c6 anh nao bi dudi 74%,
cho th&y hé théng c6 thé hoat dong t6t hon yéu
cau thuc té.

4. KET LUAN

Trong bai viét nay, ching t6i trinh bay mot
hé théng tu dong dém s& lugng bup ché ti anh
chup. Phuong phap ma ching t6i dé xuat tap
trung vao viéc trich chon cac dic trung hd trg
cht khong phai 1a tach bip ché khéi nén. Dé c6
dugc cac dic trung nay, chung toi st dung hai
dac diém 1a mat do cac diém anh & tdm bup
chéva thong ké cac huéng canh. D6 14 nhiing
dac diém cta bip ché ma ching ta c6 thé dé
dang nhan ra bang truc gidc. Két qua thuc
nghiém véi cac loai ché va 6 nhiing d6 tudi khac
nhau cho thdy tinh kha thi cta phucng phap
duge dé xudt. Hé théng 1a co sé dé phat trién

mot cong cu hd trg cho ngudi san xuat ché ciing
nhu cac nha nghién ciu vé cay ché.
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