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ABSTRACT

The Mekong Delta in southern Vietnam is facing climate change and sea
level rise. A solution is to quickly and accurately create new high-quality
rice varieties that boost yield and adapt well to biological and non-
biological factors, especially well-adapt to current harsh conditions.
Since 1976, Can Tho University has collected and stored most of
traditional seasonal rice varieties of the Mekong Delta. At the moment,
Mekong Delta Development and Research Institute of Can Tho University
has stored more than 2,000 rice variety samples. They are valuable gene
resources that can be used for preserving, exploiting, employing, and
creating rice varieties. However, it is possible that there are similarities
in these 2,000 samples for some rice varieties. In this paper, clustering
techniques are used to create tools for rice variety experts to (i) identify
similar samples and (ii) analyze their similarity coefficients.

TOM TAT

Ving Pong bang song Cuu Long (DBCSL) dang ing pho voi bién doi khi
hdu, nuée bién ding. Vin dé cdp bach dat ra la can tim cac giai phdp
chon tao nhanh va chinh xdc giong lia méi, cé nang sudt, chdt lirong cao,
chong chiu cdc tac nhdn sinh hoc va phi sinh hoc, dac biét la thich vung
véi diéu kién khi hdu cuc doan dang dién ra phu"c tap. T nam 1976 dén
nay, Trmmg Dai hoc Can Tho dé swu tdp va heu giit hau hét cac glong
liia mita ¢é truyén ciia vimg PBSCL. Hién tai, Vién Nghién ciru Phat Zrzen
BBSCL - Truong Dai hoc Can Tho da leu giiv diege khodng 2.000 mau
glong liia. Pady la nguon tai nguyén gen quy gid phuc vy cho cong tac bao
ton khai thac, sir dung va chon tao giong hia. Tuy nhién, trong 2.000 mau
giong hia ndy cé nhiéu giong twong dong véi nhau do thu thdp ¢ dia
phirong khdc nhau. Nghién ciru nay ing dung cdc giai thudt gom nhém
dir liéu (Clustering) dé tao ra phan mém ho tro cho cdc chuyén gia vé
giong lia (i) phdt hién ra cdc mau liia giong nhau va (i) danh gid dwgc
hé s6 twong dong giita cdc giong lia.

Trich dan: Luu Tién Pao, Au Tén Tai, Vi Anh Phép va Tran Nguyén Minh Thu, 2017. Ung dung giai thuat
gom nhom dir liéu dé nhén dién sy twong dong gitta cac giong lua. Tap chi Khoa hoc Trudng Dai
hoc Can Tho. S0 chuyén d¢: Cong nghé thong tin: 140-144.
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1 GIOI THIEU

Viét Nam phat trién tir nén vin hoa lua nuéce nén
ngudn gen cdy lua rit da dang, phong phu. Tir nhitng
niam 1910, Viét Nam d3 tién phong trong bao ton cac
gidng laa dia phuong. Trung tdm Thi nghiém Lua
Can Tho, thanh 1ap nam 1913 trye thude Cuc Tuc
Me Dbong Duong, da suu tép bao ton 800 gidng lta
¢d truyén qua chuong trinh tuyen chon glong lta cua
Trung tim. Ngay sau khi dat nudc thong nhat, Dai
hoc Can Tho tir nam 1976 dén nay da suu tap va luu
giit hau hét cac giéng lta mua cb truyen cua vung
DPBSCL. S6 lugng cu thé 1a hon 2.000 miu. Pay la
ngudn gen quy gia phuc vu cho cong tic chon tao
gidng.

Viéc phan tich quan hé di truyen khong chi c6 ¥
nghia trong viéc quan 1y, bao ton céc gidng cdy trong
ban dia ma con c6 y nghia trong cong tac lai tao
gidng chat lwong cao (Vii Thi Thu Hién, 2012)
(Poan Thi Thuy Linh va Nguyén Vin Khoa, 2013)
(Poan Thanh Quynh va ctv., 2016) (Tran Thi Luong
va ctv., 2013). Tac gia Vii Thi Thu Hién da dung
phan mém Excel cting v6i phan mém NTSYSpc dé
phan tich, ddnh gia sy da dang di truyén cta 41
gidng lta c6 ngudn gde khac nhau dua trén 14 tinh
trang kiéu hinh (V@i Thi Thu Hién, 2012). Bén muoi
mdt gibng lta nay dugc phan thanh 10 nhém cach
biét di truyén voi su sai khac 0,08. Tac gia Poan Thi
Thuy Linh va Nguyén Vin Khoa (2013) da sir dung
cac ddc trung co ban cua cdy loa nhu chiéu cao cy,
s6 nhanh hitu hiéu, chiéu dai va chiéu rong 14 dong,
chiéu dai bong, chiéu dai va chiéu rong hat gao, khoi
lugng 1.000 hat... dé danh gia sy khac biét vé hinh
thai ciia 50 mau giéng laa dia phuong ving Ty Bic
duogc thu thdp va tréng khao nghiém tai huyén
Thuan Chau, tinh Son La. Cac sd liéu phén tich
théng ké bang phan mém Excel két hop véi phan
mém NTSY Spe. Khong chi & cay laa, viéc phan tich
da dang di truyén con dién ra & nhiéu loai cdy trong
khac. C6 thé liét ké nhitng cong trinh nghién clru gan
day ¢ Viét Nam nhu phén tich da dang di truyén cia
c4c mau gidng ddu c¢6 ve (Pham Thi Ngoc va ctv.,
2016), ngd (Lé Thi Minh Thao va ctv., 2014) hay
dau nanh rau (Nguyén Loc Hién va ctv., 2010).
Trong nghién ciru ciia Nguyén Loc Hién va ctv.
(2010), tac gia da dung phan mém Statistica 5.0 dé
phan nhém 22 gidng dau nanh rau dva trén 15 tinh
trang hinh thai - nong hoc.

Nhin chung, phan 16n cac nghién ctru vé da dang
di truyén st dung phan mém c6 tinh phi (Excel,
NTSYSpc (Rohlf, 1998) hodc Statistica (Nisbet ez
al., 2009)) va can cai dit trén timg may. Diéu nay
gay kho khan cho cac nha nghién ctru va dac biét 1a
sinh vién. Vi vay, trong bai bao nay, chung t6i trinh
bay phan mém hd trg cac chuyén gia danh gia hé sb
tuong dong giita cc gidng laa. Phan mém nay dugc
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thiét ké voi muc dich cung cip cong cu hd trg gom
nhom céc giéng lta dua vao nhidu dic diém (hon 60
thugc tinh cho mdi giéng) véi sb lwong gibng
khoang vai ngan va d& st dung, phi hop cho nhiéu
dbi tuong, tir nha nghién ctu dén sinh vién nganh
néng hoc. Phan mém cho phép st dung ngay trén
trinh duyét web, khong can tai va cai dat phan mém.
Phan mém duoc cai dit cac giai thudt gom nhom va
6 cac cong cu hd trg nha nghién ciru dénh gia va
phan tich két qua gom nhém. Phan mém dugc thiét
ké tuan theo chuan HTMLS5 va CSS3. Do dé, n6 co
kha ning tuong thich véi moi thiét bi ¢ tit ca kich
thudc man hinh khac nhau. Nguoi ding c6 thé sir
dung phin mém trén moi thiét bj ma khong lo ling
vé do phan giai hay sy co gidn giao dién béi chung
hoan toan gidng nhu dang truy cip web trén man
hinh may tinh ca nhan.

2 GOM NHOM GIONG LUA
2.1 H@ thong tiéu chuin danh gia cy lua

Nam 1996, IRRI da ban hanh phién ban thir tu
ctia hé thdng tiéu chuin danh gia cay lta (Standard
Evaluation System for Rice - SES) (IRRI, 1996). H¢
thdng tiéu chuan nay gitp cac nha nghién ciru lua
trén thé gioi c6 mot tiéng noi chung trong cong tac
danh gia dac tinh cta cay lua, tao diéu kién thuén loi
cho viéc thu thap, xir 1y va phan tich cac s liéu. Vi
du hinh dang hat gao dugc xac dinh dya trén ty )
chiéu dai/chiéu rong sau khi boc vo triu, trudc khi xét.

Bang 1: Phan loai hinh dang hat gao theo IRRI

Thang diém Ty 1€ dai/rong Hinh dang
1 >3.0 Thon dai
3 2.1-3.0 Trung binh
5 1.1-20  Bau
7 <1.1 Tron
Bang 2: DPanh gia mui thom theo IRRI
Cip Miii thom
0 Khoéng thom
1 Hoi thom
2 Thom

Duya trén hé théng tiéu chuan danh gia cay lua
ciia IRRI, Vién Nghién ciru Phét trién DPBSCL
Trudng Pai hoc Can Tho da suu tap va luu trir hon
2.000 méu giéng laa. Mdi giéng lia c6 hon 60 thude
tinh nhu d6 cimg cua than, chiéu dai bong, d6 ngip
sdu trong nam, chiéu dai hat laa, mau gao lirc, mui
thom, dang gao,.... Cac déc tinh nay thudc 5 nhom:
sinh thai dia 1y, dac tinh sinh ly, diéu kién moi
truong canh tac, dac tinh sinh hoa hat gao va dac
tinh hinh thai. Mdi dic tinh déu da duoc s6 hoa nén
viée tinh toan do twong ddng giita cac phan tir bang
cAc giai thuat gom nhém duogc thyc hién dé dang. Vi
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du dbi v6i mui thom, IRRI chia lam 3 cép do theo
Béng 2.
2.2 Cac giai thuat gom nhom

Trong phién ban dau tién hai giai thuat gom
nhom thong dung la K-means va CLARA duogc cai
dat. Y tuong chinh cua thuét toan K-means la tim
cach gom nhom cac dbi twong (objects) da cho vao
k cum (k Ia s6 cac cum dugc xac dinh trude, k
nguyén dwong) sao cho téng binh phuong khoang
cach gitra cac ddi twong dén tAm nhom (centroid) 1a
nho nhit (Macqueen, 1967).

Dbi véi gia thuat Kmeans hay CLARA, nguoi
dung déu phai xac dinh s6 nhom trude khi tién hanh
tim kiém. Trong mot s0 truong hop cac nha nghién
clru chi muén tim kiém céc giong lta dya vao mot
) luong thude tinh nhat dinh. Giai thuat xay dung
phan mém cho phép nguoi s dung chon lya cac
thudc tinh can thlet trong tong sd cac thudc tinh da
thu thap dé tién hanh gom nhém. Gi4 tri cta cac
thudc tinh déu da lrong hoa thanh kiéu sb, nén
khoang cach dé do do twrong dong Euclidean dwoc
su dung.

— T tap dit lidu ban ddu gdm n phan tir va sb
cum xac dinh 1a k.

— Chon k déi twong d; (i=1, ...,
k cum tir tap dir lidu ban dau.

k) lam tam cta

— Ddi v6i mdi dbi tuong khong phai 1a tam,
tinh khoang cach (Euclidean, Mabhattan, ...) tir n
dén trong tdm cua cac cum con lai. Xac dinh trong
tam gan nhat cho mdi d6i tugng tirc 1a x4c dinh
nhoém cho mdi dbi twong trong tap dir liéu dwa vao
khoang cach tinh duogc.

— Cap nhat lai trong tdm cho mdi cum béng
cach tinh trung binh cdng vector cua cac doi tugng
dir li¢u trong moi cum.

— Lap lai cac budc trén cho dén khi cac trong
tdm cta cum khong con thay doi.

CLARA (Clustering large applications) dugc
phat trién boi Kaufman vao nam 1990 1a thuat toan
mo rong cua thuat toan K-means (Kaufman et al.,
2005). Thuét toan nay nham giai quyét trudng hop
gid tri ciia k va n 1a 1on. CLARA tién hanh trich mau
cho tap dit liéu c6 n phén tir. Thay vi liy gié tri trung
binh cua cac ddi tugng trong mot cum nhu trong giai
thuat K-means, CLARA 1iy mot ddi twong dai dién
trong cum, goi 1a medoid. N6 tim k cum trong n d6i
tuong bang cach trude tién tim mot ddi tuong dai
dién (medoid) cho mdi cum. Tap cac medoid ban
déu duoc lva chon tuy y. Sau do, né 1ap lai cac thay
thé mot trong s6 cac medoid bang mdt trong sO
nhiing cai khong phai medoid mién 14 tong khoang
cach ciia két qua phan cum dugc cai thién.
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3 THIET KE PHAN MEM
3.1 Thiét ké tong thé
Phan mém c6 cac thanh phan nhu sau (Hinh 1):

— Khung doc dit liéu: Ding dé nap file dit liéu
v6i dinh dang *.csv tir may tinh. Dit li¢u phai dugc
xtt Iy theo miu dinh sdn (Cot dau tién 1a tén cac
gidng laa, hang dau tién 1a tén cac thudc tinh).

— Khung dic tinh: Céc dic tinh duoc truy xudt
bang cach 14y dir liéu tir dong thtr nhat cua di liéu.
Ngudi ding c6 thé tiy chon cac thudc tinh tity vao
muc dich nghién ctru dé tién hanh gom nhom dir
liéu.

— Khung danh sach déc tinh: Hién thj cac dic
tinh dugc chon tir khung dic tinh, sin sang cho budc
thue hién giai thuat gom nhom.

— Khung lya chon gidi thuét: C6 thé tuy chon 1
trong 2 cach gom nhom: K-means va CLARA.
Ngudi ding s& phai nhap sé nhom trude khi tién
hanh gom nhom dir li¢u.

— Khung két qua gom nhom: Hién thi biéu do
két qua gom nhom cac giéng lua. Cac nut chua
thong tin chi tiét cta cac gidng laa thudc vao timg
nhém (nhén vao dé hién thi).

Click @& doc file *.csv

Boc dir liéu: Danh sach dac tinh cho phan cum
Ngudn géc

Ngudn gbc

Nhém giéng

Do cao ma

Dac tinh: Ma

Mau thia léng
Mau cb 1&
Mau tai la

Mui thom Chon giai thuat tién

D6 rong 14 hanh phan cum
Mau 14

Kmean CLARA

Két qua phan cum

Biéu @6

Nhém 1 Nhom 2
Nhom 3

Click sé& cho ra
danh sach déi
twong thude
nhém

Tén biéu do

Hinh 1: M hinh thiét ké tong thé

3.2 Phuong thirc hoat dong
Phan mém bao gdm 2 qua trinh chinh:
— Quad trinh nap dir li¢u:

Chuong trinh nap dit liéu ddu vao tir mét file csv.
Dt liéu dugc duyét qua, thong tin dong dau tién (dac
tinh) cta bang dir liéu dugc trich xuat va hién thi ra
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dang danh sach cac dc tinh giéng lia dé nguoi ding
¢6 theé chon loc ra tily vao muc dich nghién ctru.

Théng tin cac dic tinh duoc chon s& dugc diy
vao mot mang dé tién hanh tao ra mot file csv moi
(chi bao gdm cac cot dugc chon). Cac qué trinh nay
duoc hd trg bsi thu vién PHPExcel gitp doc, ghi
cling nhu xuét cac tap tin c6 dinh dang * xIs, * xIsx,
* csv,... Pong thoi, chuong trinh con sir dung ky
thuat Ajax trén thu vién Jquery giip cau Iénh khong
con rudm ra nhung van hoat dong nhur mong muén.

File CSV
(Filtered)

PHP, Javascript l

PHPEXxcel PHP, Javascript
- _—

File CSV

WEB

PHP, Javascript

File Text Clustering

Hinh 2: Phwong thirc hoat dong ciia phin mém
— Qua trinh gom nhom:

Tap tin dir li¢u duogc xuét ra tir bude trén duoc
truyén cho R xur Iy bang giai thuat dwoc chon. Két
qua cta qué trinh gom nhom, duge xuét ra mot tap
tin anh png va tap tin text (txt). Tap tin anh la biéu
do ctia két qua gom nhom dugc hién thi truc tiép trén
nén web, tap tin text dugc tiép tuc xir Iy bang PHP,
ting phan tir s& dwoc dwa vao nhom ciia nd (mang).
Qua trinh dugc xac dinh boi cac chi s tir két qua
xuétra boi R (sé nhém duoc tao ra dua trén s6 nhom
ngudi ding nhap vao, truyén tham sb truyén dén
bién k trong ma 1énh R d¢ thuc thi giai thuat). Cac
phan tir thuéc mdi nhom sé tiép tuc duge duyét qua
vé6i tht ca phan tir, loc ra thong tin tir cac cot dic tinh
con lai va hién thi thanh bang chtra ddy du thong tin
cac gidng laa da chon ¢ budc 2. Viée xét dé lay
thong tin cac glong la s& chay sd  vong 1ap tuong
{tng v6i s6 cac phan tr ¢6 trong moi nhoém, thay vi
phai chay qua hét cic phan tir (d6 phuc tap s& cao
hon).

4 KET QUA

Hién nay, phan mém nay dugc tich hop vao ngan
hang thong tin gidng lua ving PBSCL dang trién
khai trong mang ndi bg cuia Vién Nghién cuu Phat
trién PBSCL dé gom nhém cac mau gidng lua dang
duoc bdo quan tai Vién.

Dé chay gom nhém cho mot tap dir liéu. Chiing
ta thuc hién ba bude.

Budc 1: Duyét dit liéu dé tai 1én web (Hinh 3),
thoi gian tai 1én phuc thudc vao kich thudc cua tap
dir liéu. V6i tap dir liéu bao gdm 1.000 gidng lua,
qua trinh doc dir liéu chi mat khoang 8 gidy.
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Bude 1

Chon mdét tap tin CSV dé tai l1én:

| Choose File | gionglua.csv

Tai lén

Hinh 3: Nap dir liéu dé gom nhém

Budc 2: Tim va chon cac dic tinh bang cach gb
tir khoa co trong tén dic tinh (Hinh 4). Khuyén khich
chon cac déc tinh thudc cung nhém (cung tiéu chi
danh gla) nhu vay s€ gitp viéc gom nhom nay tuong
quan dén cac tri thirc vé& ndng, sinh hoc va cho ra két
qua bam sat hon véi kinh nghiém thuec tién.

Budc 2

Chon céac cot div lidu dé phan tich:

Chieu dai la

Mau thia la | m

Long tren phien la

Mau phien la
Mau be la can ban
Mau thia la
Bin Mau co la
Mau long

Mz ez

Hinh 4: Tiy chon céc dic tinh tién hanh gom
nhém

Budc 3: Chon phuong phap tién hanh phan loai
gidng lia (Kmeans va CLARA) (Hinh 5). S6 nhom
cho phan loai s& duoc goi ¥ cho ngudi ding bing
5% sb phan tir ¢6 trong dit lidu (dir lidu 1.000 gidng
s& 1a 50 nhoém). Co thé tiry chinh sb nhém nhung
phai nam trong gidi han tir 2 dén (n-1) nhom.

Burdc 3
Chon phwoeng phap phan tich:
Clara v

$6 nhém
50

Tiry chon s6 nhom tir 2 d&n 999.

Thurc hién

Hinh 5: Chon phwong phap gom nhém va s0
nhém mong muon
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Sau khi nhan nut "Thuc hién" 6 budce 3, phan
mém tién hanh gom nhém gidng laa va cho két qua
tuong tu nhu Hinh 6. D& gitip cac nha nghién ciru vé
gidng lta danh gia két qua gom nhom, ching t6i da
xdy dyng chirc nang xem thong tin chi tiét cac gidng
laa trong mdi nhém (Hinh 7).

Nhom1 | Nom2 | Nhom3 | Nhom4 | Nhém5 | Nnom6  Nhom7 | Nhom8 | Nhem9 | Nhom10 | Nhem11 || Nhom12 | Nhom13

Nhém 14 m15 | Nom16 | Nhom17 | Nnom 18 Nhom19

Nh6m20 || Nhom21 | Nn6m22 | Nhom23 | Nhom24 | Nhom25
Nhém25 | Nném27 | Nhom28 | Nhom29 | Nnom30 | Nhom31 | Nhom32 | Nhém33 | Nnom3d | Nhem35 | Nhém3s | Nhem37
Nhm38 | Nhom39 | Nhomd0 | Nhom41 | Nhom42 | Nhom43 | Nhom4d | Nhem45 | Nnom46  Nhom47 | Nhem4s | Nnomdg

Nhom 50

Hinh 6: Két qua gom nhém

Nhém 3 (Sé luong: 20)

1D Chieu dai la Long tren phien la Mau thia la Mau tai la

3 44 1 2
28 44 0.001 0.001
83 44 0.001
245 44
246 44
338 44 0.001
438 44 0.001
459 44 2 2 0.001

477 44 0.001

0.001
0.001

NN N NN

[N}

513 44 0.001

555 44 0.001
627 44 0.001
649 44 0.001
676 44 0.001
747 44 0.001
760 44 0.001
803 44 0.001
813 44
827 44

986 44

0.001
0.001

NN NN =S NN NN NN R

Hinh 7: Thong tin chi tiét cic giéng lha trong
mdi nhém

5 KET LUAN VA HUONG PHAT TRIEN

Bai bio dd d& xudt mot mo hinh danh gia su
tuong dong giita cac giéng lua dua trén phuong phap
gom nhém dir liéu. Ching t6i tién hanh xay dung
phan mém vé6i 2 giai thuat K-means va CLARA.
Phan mém dugc xay dung theo tiéu chi d& sir dung,
¢6 cac cong cu truc quan hd tro cac nha nghién ciru
danh gia két qua gom nhom. Bén canh d6, ngudi
dung ciing dugc cung cip chirc ning cho phép chon
lya dic tinh dé gom nhoém. Chung t6i s€ dua thém
vao phin mém nhiéu giai thuat gom nhom, vi du nhu
chc giai thuat cay phéan cip.

LOI CAM ON

Bai béo nay dugc thuc hién trong khudn khé dé
tai nghién ctru khoa hoc cép trudng, mi sé dé tai:
T2016-101. Céc tac gia chan thanh cam on Truong
Pai hoc Can Tho, Phong Quan Iy khoa hoc da hd tro
dé chiing t6i ¢ thé thyc hién thanh cong dé tai.
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