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Iris flower

Iris is a beautiful flower, representing luck and love courage, loyalty,
and wisdom. Therefore, the classification and accurate prediction of
Iris flower brings many important meanings in practice. Although
there have been many scientific publications related to classification
and prediction of Iris flowers, the classification and prediction
performance of these publications still have certain limitations that
need to be studied for further improvement. In this paper, the author
proposes model to classify and predict Iris flowers on the basis of the
application of the Weka toolkit and the Naive Bayes, Random Forest
and KNN algorithms. The results reveal that all three algorithms
above give high accuracy (over 95%), so it is suitable for building
model to classify Iris flowers. However, the two algorithms, Random
Forest and KNN (k=3), show better stability and objectivity than the
Nalve Bayes algorithm.
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Hoa Dién Vi

Iris (hoa Dién V1) 1a mot loai hoa dep, dai dién cho sy may man, tinh
yéu, long diing cam, trung thanh va sy khon ngoan. Vi vay viéc phéan
I6p, du doan chinh xac loai hoa Iris mang lai nhidu y nghia quan
trong trong thuc tién. Mic du da va dang c6 rat nhidu cong bd khoa
hoc lién quan dén phan 16p, du doan loai hoa Iris, tuy nhién hiéu
nang phan 16p, du doan cua nhitng cdng bb nay van con ton tai nhiing
han ché nhit dinh can dugc nghién ctru dé cai thién hon nira. Trong
bai bdo nay, tac gia d& xuat md hinh phan 16p dir liéu, du doan hoa
Iris trén co s& ung dung bd cdng cu Weka va cac thuat toan Naive
Bayes, Random Forest va KNN. Két qua cho thay ca 3 thuat toan trén
déu cho do chinh xéc cao (trén 95%), vi vay phu hop dé sir dung cho
viéc xay dung md hinh phan I6p du doan hoa Iris. Tuy nhién, 2 thuat
toan Random Forest va KNN (k=3) thé hién su 6n dinh va cé tinh
khéch quan tét hon so véi thuat todn Naive Bayes.
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1. Giéi thiéu chung

Iris (hoa Dién Vi) l1a mot loai hoa dwoc rat nhiéu ngudi yéu thich hién nay (Hinh 1). Trong
vin hoa chau Au, Dién Vi duoc xem 1a loai hoa dai dién cua 1ong diing cam, trung thanh va su
khon ngoan. Vi vy, loai hoa nay duoc chon lam biéu twong ciia nhiéu gia dinh hoang toc tai
chau Au. Khéng chi véy, hoa Dién Vi con duogc xem la loai hoa cia sy may mén va tinh yéu. Do
c6 gid tri cao vé mit truyén théng va kinh té nén viéc phan 16p, du doan chinh xac loai hoa Iris
mang lai nhiéu y nghia quang trong trong thyuc tién.

Cung véi sy bing n6 manh mé caa cong nghé théng tin va tri tué nhan tao nhu hién nay, s6
luong cé&c nghién ctu hen quan dén khai pha phat hién tri thirc n6i chung; cac phuong phap hoc
may, “tri thirc con nguoi” noéi riéng, dang ngay cang tang 1én mot cach manh mé. Trong s6 rat
nhiéu bai toan thyc té hién nay; bai toan phan 16p, du doan loai hoa Iris ciing 1a mot van d& can
dugc quan tam nhét béi y nghia, gié tri rat thiéng liéng va to 16n cua loai hoa nay.

Trong nhimg nam gan day, co rat nhiéu nhdm nghién ciru vé bai toan phan 16p, du doan. Dén
nay, c6 rat nhiéu cong trinh nghién ctu sir dung thuat toan hoc may, tri tué nhan tao da duoc ap
dung thanh cong cho bai toan phan 16p, du doan [1]-[7]. JP Pinto va cac cong sy [1] di dé xuét,
4p dung mot sé thuat toan phan 16p va hoi quy, ang dung cho bai toan phan I6p, du doan hoa
Dién Vi. Nam 2011, Cao Thing [5] di cong b tai liégu mot s6 vi du phan loai ding SOM va
MLP Neural Network. Trong nghién citu ndy, tac gia c6 d& cap dén bai toan phan 16p du doan
hoa Dién Vi str dung SOM (Self-Organizing Map) va MLP (Multilayer Perceptron) Neural
Network, ...
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Hinh 1. Iris Flower (hoa Dién Vi)

2. Xay dwng, huan luyén md hinh
2.1. Thu thdp, tién xa Iy diz ligu

Tap dit liéu hoa Iris hoac tap dir liéu cua Fisher 1a tap dit liéu da bién duoc gisi thiéu boi nha
thong ké va nha sinh vat hoc ngudi Anh Ronald Fisher trong bai bao nim 1936 [8]. Viéc sir dung
nhiéu phép do trong céc bai toan phan loai nhu mét vi du vé phan tich phan biét tuyén tinh. Do6i
khi n6 dugc goi 1a tap dir liéu Iris cia Anderson [900, vi Edgar Anderson da thu thap di lidu dé
dinh lwong sy bién doi hinh thai cua hoa Iris cia ba loai lién quan [9].

Bo dir liéu bao gdm 150 mau (ban ghi) tir 3 loai Iris (Iris Setosa, Iris virginica va Iris
versicolor), duoc thu thap tir kho dit liéu hoc may UCI [10]. Bén dic diém dugc do tir mdi mau
goém: chiéu dai va chiéu rong cua dai hoa, chiéu dai va chiéu rong cua canh hoa, tinh bang
centimet. Dya trén su két hop cua bdn dic diém nay, Fisher da phat trién mot mé hinh phan biét
tuyén tinh dé phan biét cac loai véi nhau.

Bo dir liéu sau khi dugc rat gon bao gdm 5 thudc tinh: Tén cua loai hoa Iris (Iris Setosa, Iris
Versicolour, Iris Virginica), chiéu dai dai hoa, chiéu rong dai hoa, chiéu dai canh hoa, chiéu rong
canh hoa (Hinh 2).
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iris setosa

canh hoa daihoa canh hoa daihoa canh hoa dai hoa
Hinh 2. Thong tin thugc tinh hoa Dién Vi
Sau mot s6 budc ky thuat tién xu Iy dir ligu, bo dir ligu cudi cing duoc sir dung cho nghién
cuu nay c6 thong tin thong ké chung ve gia tri cac thugce tinh (chieu dai, chiéu rong dai hoa; chicu
dai, chiéu rong canh hoa) dugc thé hién ¢ Bang 1.
Bang 1. Gia tri trung binh dai hoa, canh hoa

Thugc tinh Gia tri MIN Gia tri MAX Giatri TB
Chiéu dai dai hoa 43 7.9 5,84
Chiéu rong dai hoa 2,0 4.4 3,05
Chiéu dai canh hoa 1,0 6,9 3,76
Chiéu rong canh hoa 0,1 2,5 1,20

2.2. Xay deeng va hudn luyén md hinh

Trong bai b4o nay, mé hinh phan 16p du doan ho4 Iris dwoc xay dung va huan luyén trén co
s& str dung bo cong cu Weka; cac thuat toan duoc st dung gom cd: Naive Bayes, Random Forest
va KNN.

M0 hinh tong thé phan 16p du doan hoa Iris dé xuit trong bai bao nay duoc thé hién chi tiét &

Hinh 3 bén dudi.
Thu thap dir lidu [U]@H @

ia ngiu nhién thanh 2 tap
saining); Kiém this (Testing)

CSDL hoa IRIS

T_ép’ di liu Tap dir liéu
Huan luyén kiém thir

Dit liéu da xir ly
(dinh dang ARFF)

‘ WEKA

Cac mo hinh phan lép IRIS

(Naive Bayes, RandomForest; KNN)
Két qua dsu ra
Danh gid ‘
Digu chinh v Lép 1: Iris Setosa
T6i wru hod .
Ldp 2: Iris Versicolour
Ldp 3: Iris Virginica

Hinh 3. So d6 tong thé phan 16p du dodn hoa Iris

Scores

Dé danh gia hiéu ning cua mé hinh, 2 phuong phap phd bién duoc st dung do 1a: danh gia
chéo 10 mat (10-fold cross-validation) va kiém thir doc lap (Independent testing) sir dung bo di
liéu riéng biét, doc lap vai bo dit liéu huan luyén (training dataset) [1]-[7], [11]-[14].

Theo phuong phap dénh gia chéo 10 mat (10-fold cross-validation), tap dit liéu huan luyén s&
dugc chia ngau nhién thanh 10 tap con bang nhau, lan lugt mdi tap con s& duoc ding cho vai trd
kiém thir, trong khi 9 tap con lai duoc dung lam dix liéu huan luyén (Hinh 4).
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Training set

Training folds ~ Test fold
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Hinh 4. M6 hinh danh gid kiém tra chéo 10 mat
Céc dai lugng thdng dung duoc sir dung dé do luong va dénh gia hiéu niang ctia md hinh bao

gom: Accuray (do chinh xac), MCC (hé sb twong quan Matthews va Error Rate [6]-[12].

ACC = TP+TN; Error Rate = FP+FN
MCC =

P+N P+N
(TPXTN)—(FNXFP)

J(TP+FN)X(TN+FP)(TP+FP)(TN+FN)

Trong do:

P: Sb ban ghi Positive trong tap dit liéu.

N: S6 ban ghi Negative trong tap dir liéu.

TP: S6 ban ghi Positive dugc dy doan 1a Positive.

TN: S ban ghi Negative duoc du doan 1a Negative.

FP: S6 ban ghi Negative duoc du doan 1a Positive.

FN: S6 ban ghi Positive duoc dir doan 1a Negative.

Ngoai ra, phuong phap kiém thir, danh gia doc l1ap ciing duoc st dung dé danh gia hiéu ning
ciia md hinh phan 16p, du doan. Nhu hién thi & Hinh 5, theo phuong phap danh gia kiém thir doc
lap, hiéu ning cua md hinh s& duoc xac dinh bang viéc s dung mot bo dit liéu kiém ther hoan
toan khéc biét va khdng trang lap véi bo dir liéu huan luyén da dung cho viéc huan luyén mo
hinh (Independent testing dataset). Viéc sir dung bo dix liéu kiém thir doc 1ap nay sé gidp ta kiém
tra, danh gia mot cach khach quan nhét hiéu nang phan 16p caa mé hinh.

Independent
Testing dataset

Fa. Sa%aa-
SR

iy
Hinh 5. M6 hinh kiém thiz dgc lap
3. Két qua va mét sb thao luan
A1, K&t qud fudin luyén va dinl gid mo hink phin ldp theo pluong plip dink gid chéo 70 mir

Nhu di trinh bay trude dé, trong nghién ctru ndy, tac gia tién hanh st dung két hop thuat toan
ctia may vector hd tro va bo cong cu Weka dé xay dung md hinh phan 16p du doan hoa Iris.

Trong bai bao nay, tac gia luva chon phuong phap danh gid chéo 10 mat (10-fold cross-
validation) dé danh gia hiéu ning cia mo hinh phan 16p, du doan. Theo thdng tin téng hop &
Bang 2, ca 3 thuat toan Naive Bayes, Random Forest va KNN (k=3) déu c6 do chinh xac cao, dat
trén 95%. Trong do6, thuat toan Naive Bayes thé hién la t6t nhit cho bai toan phan I6p du doan
hoa Dién Vi, voi d6 chinh xac dat 96,0% va ti Ié 15i chi & muc 4,0%.
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Bang 2. Két qua danh gic mé hinh bang phirong phép danh gid chéo 10 mat

Thuét todn Accuracy Recall MCC Error Rate
Naive Bayes 96,0% 96% 0,94 4,0%
Random Forest 95,3% 95,3% 0,93 4,6%
KNN (k=3) 95,3% 95,3% 0,93 4,6%

3.2. Két qud ddnh gid mé hinh sir dung phwong phdp kiém thi dgc lap

Nhu di dé cap trude do, phuong phap danh gia doc lap gidp kiém chung kha ning thuc
nghiém ciia md hinh trong truong hop thuc té, khach quan nhat. Bé thuc hién duogc viéc nay, mot
bo dir liéu kiém thir doc 1ap da duoc xay dung bao gom 50 ban ghi.

Hiéu ning cia mo hinh danh gia boi phuong phéap kiém thir doc duoc thé hién chi tiét & Bang
3. R4t may min, két qua cho thiy ca 3 thuat toan ciing déu dat két qua tot véi do chinh xac trén
94%. Tuy nhién, théng qua Bang 2 va Bang 3, ta c6 thé thiy ring, 2 thuat toan Random Forest va
KNN (k=3) ¢6 d¢ chinh xac khi danh gia boi phuong phap danh gia chéo 10 mit thip hon so Véi
két qua danh gia boi phuong phap kiém thir doc lap. Diéu nay cho thy, véi bai toan phan 1op dy
doan hoa Dién Vi nay, 2 thuat toan Random Forest va KNN (k=3) c6 sy 6n dinh tot hon thuat
toan Naive Bayes.

Bang 3. Két qua ddanh gia md hinh bang phirong phdp kiém thir déc lap

Thuit toan Accuracy Recall MCC Error Rate
Naive Bayes 94,1% 94,1% 0,91 5,9%
Random Forest 96,1% 96,1% 0,94 3,9%
KNN (k=3) 96,1% 96,1% 0,94 3,9%

4. Két luan

Hoa Dién vi 1a mét loai hoa c6 ¥ nghia va gia tri rat I6n ca vé vat chat va tinh than. Do d6, bai
toan phan 16p, du doan chinh xac loai hoa Iris ¢6 y nghia khoa hoc va mang thuc tién cao trong
cudc séng. Trong bai bao nay, tac gia d& xut cach tiép can sur dung két hop cac thuat toan Naive
Bayes, Random Forest, KNN va bd cong cu Weka dé xay dung, hudn luyén mé hinh hd trg cho
bai toan phan 16p dyu doan loai hoa Dién Vi. Két qua cho thay, viéc két hop b cong cu Weka va
cac thuat toan trén cho thiy su phd hop trong viéc phan 16p du doan hoa Iris. Céc thuat toan déu
cho két qua phan 16p du doan kha t6t, vai do chinh xac dat trén 95%. Tuy nhién, hai thuat toan
Random Forest va KNN (k=3) thé hién su 6n dinh va c6 tinh khach quan tét hon so véi thuat toan
Naive Bayes.

Loi cam on
Tac gia xin dugc bay to long biét on dén Truong Pai hoc Codng nghé¢ thong tin va Truyén
thong da hd tro mot phan tai chinh cho nghién ciru nay theo dé tai cip co so ma so: T2021-07-02.
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