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THUAT TOAN LUA CHON PHUONG PHAP Ti LE DU LIEU

DANG HUU NGHI, HOANG KIM BANG, BUI THI VAN ANH
Truong Pai hoc Mo - Pja chat

Tém tit: May tia vector (Support Vector Machine — SNM) la mét ky thudt hitu ich cho viéc
phdan loqi dir liéu. Viéc ti ¢ gid tri cua cdc thugc tinh trong tdp dir liéu hudn luyén ciing nhw
tap dir liéu klem thir vé cing mot pham vi (goi tdt la ti 1é dir liéu) trude khi dp dung SVM la
mot buoc rat quan trong. Khi thiéu thong tin ngueoi ta thuong ti 1¢ gid tri cia cdc thude tinh
Vvé cling mét pham vi véi cing mét phwong phdp. Cé 3 phwong phdp ti 1¢ dir liéu thwong
duwoc su dung la: trung binh 0 va do léch chudn 1, tam trung 0 va pham vi 2, hodc khi y
nghia vé dj 1om la phi tuyén gid tri cua cdc thugc tinh co thé dwoc ti 1é bang cdch lay logarit
(hoac ldy can bdc 3) sau dé tiép tuc ti 1é két qua nhan dugc bang phwong phdp tam trung 0
va pham vi 2. Trong bai bao nay chiing t6i dé xudt phwong phdp sir dung gidi thudt di
truyén (Genetic Algorithm - GA) dé lwa chon phwong phdp ti Ié cho timg thuéc tinh. Ket qua
thuc nghiém cho thdy trong nhiéu trwong hop phwong phdp ma chiing 10i dé xudt tot hon
phurong phép vin thuong dwoc sit dung dé 1 ti 1é gid tri ciia tdt ca cdc thude tinh theo cing

mot phwong phap.

1. Mé dau

SVM la mét k¥ thudt méi duge s dung cho
viéc phan tich hoi quy va phan loai dir lidu.
Nhiam giam d6 phic tap tinh toan (vi cac gia tri
kernel dugc tinh bdi tinh vdé hudng cua cac
vector ddc trung) cling nhu tang do chinh xac,
khi 4p dung SVM dir liéu can phai duoc ti 1¢ vé
khoang [-1,1] hoac [0,1]. Trong [4] céc tac gia
gidi thich tai sao ching ta phai ti 1¢ dir liéu khi
sir dung mang Noron, diéu nay ciing tuong tu
nhu khi chung ta st dung SVM.

Mot phuong phap tiéu chuan dé diéu chinh
gia tri cua cac thudc tinh 1a ldy gia tri ctia mdi
thudc tinh trir di gia tri trung binh cua né sau do
tiép tuc chia gia tri ctia cac thudc tinh cho gia tri
do léch chuan cua thudc tinh do. Két qua cua
phuong phap nay 1a hau hét cac gia tri ciia cac
thuoc tinh sau khi diéu chinh s& nim trong
khoang [-1, 1]. Phuong phap trén chi ap dung
khi cac gia tri cia cac thugc tinh dugc phan bd
theo phan phdi chuan. Khi khong biét dugc
chinh xdc sy phan bd cia cc gia tri trong cac
thudce tinh thi mot phuong phap thuong dugc su
dung la phuong phap trung binh 0 va pham vi 2
(min = -1 va max = 1) [4, 2]. Véi cac phuong
phap trén thi tit ca cac thudc tinh trong tap dir
liu s& dugc ti 1¢ theo cung mot phuong phap.
Trong bai bao nay ching t6i dé xuit phwong
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phap str dung giai thuat di truyén dé lya chon
phuong phép ti 1€ riéng r€ cho tung thudc tinh.
2. Phwong phap may tua Vector

Viéc su dung phuong phdp may tua vector
SVM trong vi¢c phan loai dir liéu hi¢n dang
dugc ap dung trong rat nhiéu linh vyc. Trong
linh vuc vé khoa hoc trai dat thi phwong phap
may tua vector dugc ap dung cho céc bai toan
nhu phan loai anh vién tham [6], nhan dang,
phan loai dat v.v...

Phuong phép tua vector anh xa cac vector
dau vao x sang khong gian dic trung co sb
chiéu cao hodc v6 han chiéu (z = ¢(x)) sau do
xay dung mot siéu phang toi wu w.z + b = 0 dé
phén loai dir liéu thanh hai 16p. Phuong phap
may tua vector giai quyet bai toan t6i rru sau:

min —||w||2+ —CZé’i : (1)
2 2 3
V&1 cac rang budc:
y(wx)-b)21-¢&, £20, Vi=1..N, (2
trong do:
MBJi xi 13 mét vecto thuc m chiéu.
Ta can tim siéu phang co 1& 16n nhét chia
tach cac diém c6 yi = 1 va cac diém c6 yi = -1
w 1a mét vecto phap tuyén cia siéu phang.
Céc bién bu & dung dé do d6 sai léch cia Xi



v

Bang cach thém cac nhan tir Lagrange o,
bai toan trén trd thanh

max Za ——Zaa Yiy;K ( ) (3)
Ij—l
V6i cac rang budc
0<¢a, <C,Vi, iyiozi =0, (4)
i=1

trong do k(xi, Xj) = &(xi). &(x)) 1a ham hat nhan
(kerne’I function) thuc hién anh xa phi tuyén.
Mot s6 ham hat nhan thuong dugc str dung la:
Gaussiankernel:
I x =X |I*
20°

k(xi,xj):exp -

Polynomial kernel:
d

k(xi,xj )= (1+ xi.xj)

RBF kernel:

K0, )=exp(= 7 Il =%, 117)
3. Lya chon phwong phap ti 1€ dit li€u sir
dung giai thuat di truyén
3.1. Gidi thudt di truyén

Giai thuat di truyén la mot ky thuat cua

khoa hoc may tinh nhiam tim klem giai phap
thich hgp cho cac bai toan tdi wu t6 hop

(combinatorial optimization). Giai thuat di
truyén 1a mot phan nganh cua giai thuét tién
héa van dung cac nguyén ly cua tién héa nhu
di truyén, dot bién, chon loc tu nhién, va trao
ddi chéo. Giai thuat di truyen thuc hién tién
trinh tim kiém 106i giai t6i wu theo nhiéu
hudng bang cach duy tri mot quan thé cac 1oi
giai va thuc ddy sy hinh thanh va trao d6i
thong tin gita cac huong nay. Quan thé trai
qua qua trinh tién hoa, & mdi thé hé phat sinh
161 giai twong ddi “tot”, trong khi cac 101 giai
tuong d6i “xau” thi bi loai di. Dé phan biét
cac 101 giai khac nhau nguoi ta st dung ham
muc tiéu. Mdi cé thé trong mot quan thé goi 1a
mot nhidm sic thé (chromosome). Nhidm100
thé 1a mot chudi nhi phan gém n bit, trong bai
toan lya chon phuong phép ti 1¢ dir liu n 1a
s6 thudc tinh trong tap dit liéu. Mdi bit trong
mdt nhiém sic thé biéu dién cho mot thude
tinh. Néu bit bang 1 thi 1iy cin bac 3 cua ting
gid tri trong thudc tinh tuong Gng sau do
chuyén d6i vé khoang [-1, 1] theo phuong
phap trung binh 0 va pham vi 2. Néu bit bang
0 thi cac gia tri trong thudc tinh twong ng s¢&
duoc chuyén do6i vé khoang [-1, 1] theo
phuong phap trung binh 0 va pham vi 2.

Ta ki hi¢u Xj 1a gia tri tht i cia mdt thudc
tinh va S; 1a gia tri sau khi ti 1¢ ctua Xi. Viéc ti 1€
Xi vé trung binh 0 va pham vi 2 dugc thyc hién
nhu sau:

max X, +min X,
2
r=max X, —min X,

X -m
)2

trong d6 m 1a gia tr1 trung binh, r 1a gia tri pham
Vi.

Chung t6i sir dung két qua phan loai kh100
dung SVM véi ham hat nhan RBF lam gia u:
ctia ham muc tiéu. Khi stt dung SVM véi ham
hat nhan RBF c6 hai tham s6 can duoc thiét lap
trude d6 1a tham sb C va tham s y, & day ching
t6i str dung phuong phap tim kiém ludi dé xac
dinh cac tham sé C va y toi wu cho timg tap dir
liéu cu thé [1].
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3.2. Thudt todn

Thuét toan sir dung giai thudt di truyén dé lya chon phuong phép ti 1& dit liéu dugc mo ta
nhu sau:
1. t = 0;

2. Khoi tao mdt quidn thé C(t), gém m ca thé x:(t)(i=1m);
3. while d6 chinh xdc chua thodéa man do
3.1 For each =xi(t)
if bit tht i cta cd thé x;(t) cé gid tri =1
Ti 1& thudéc tinh tht i cua tdp di 1liéu huln luyén bang cach 14y
cdn bac 3 clla cac gid tri sau d6é chuyén ddi vé trung binh O,
pham vi 2;
Else
Ti 1é& thudc tinh tht i cta tédp dit liéu hudn luyén biang céach
chuyén 4dbi vé& trung binh 0, pham vi 2; 101
end 1if
End for
3.2 St dung SVM dé phan loai tép dit liéu da dugc ti 1é va dénh gid d6
chinh x4c dat dugc (Tinh gid tri ham muc tiéu trén tép dir 1iéu da dugc ti 1é)
3.3 Thuc hién céac thao téc di truyén;
3.4 Lya chon quén thé méi C(t + 1);
3.5t =t + 1;
end
3.3. Thuc hién
Dé danh gia hiéu qua ctua phuong phap dé xuat, ching toi thuc hién mét loat cac thi nghiém
trén 5 tap dr liéu duoc download tir website http://www.csie.ntu.edu.tw/ ~ cjlin
/libsvmtools/datasets. Day la cac tap dir li¢u chuan thuong dugc st dung dé danh gia két qua phan
loai cua cac phuong phap khac nhau.
Bang 1. Cac tap dir ligu

Tap dir liéu Huén luyén Kiém thir S6 thugc tinh S6 l6p
Astroparticle 3089 4000 4 2
Vehicle 1243 41 21 2
Satimage 3104 2000 36 6
Adult 3185 29376 123 2
Svmguide4 300 312 10 6

Chung toi sir dung phuwong phap SVM dé phan loai trén tap dir liéu dugc ti 1¢ theo phuwong
phap thuong duge st dung (trung binh 0 va pham vi 2) va phan loai trén tap dir liéu dugc ti 1¢ theo
phuong phap ma chang t6i dé xuat. Tur d6 so sanh do chinh xac cta két qua phan loai dat dugc

Bdng 2. So sanh d chinh Xac giita phwong phdp théng thirong va phwong phdp ma chiing ti dé xudt

Phuong phap trung binh 0 | Phwong phap ma chiing toi deé
Tap dir liéu va pham vi 2 xuat

Huén luyén Kiém thir Huén luyén Kiém thu
Astroparticle 96.8922% 96.875% 97.2807% 97%
Vehicle 84.0708% 87.8049% 85.35% 87.8049%
Satimage 92.1070% 90.35% 92.0631% 91.30%
Adult 83.9873% 84.4533% 85.2402% 84.2525%
Svmguide4 81% 89.4231% 86.33% 91.98%
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4. Két luén
bé nang cao do chinh xac cua vi¢c phan
loai dir liéu bang phuong phap SVM thi trude
khi dua vao huin luyén cac tap dit liéu thuong
duoc ti 1€ sao cho gid tri cua cac thudc tinh
trong tap dit liéu nam trong khoang [-1,1] hodc
[0,1]. Céc phuong phap hién dang dugc sir dung
thuong ap dung mot phuong phap ti 1€ chung
cho tit ca cac thudc tinh trong tap dur lidu.
Trong bai bdo nay chiung toi de xudt mot thuat
toan stir dung giai thuét di truyén trong viéc lua
chon c4c phuong phap ti 1€ thich hgp cho tung
tinh cta tdp dit liéu huin luyén. Thong
qua két qua thyc nghiém cho thiy trong nh1eu
truong hop phuong phap ma ching t61 dé xuat
c6 két qua t6t hon so v6i phuwong phap ti 18 van
thuong dugc sir dung.
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SUMMARY
A method to select a data normalize method
Dang Huu Nghi, Hoang Kim Bang, Bui Thi Van Anh
University of Mining and Geology

SVM (Support Vector Machine) is a useful technique for data classification. Normalize data
before applying SVM is very important. For lack of better prior information, it is common to
normalize attributes to the same range with the same method. Three of the most useful method to
normalize attributes are: mean O and standard deviation 1, midrange O and range 2 or when the
significance of magnitudes is non-linear the attribute values can be scaled by taking logarithms (or
by taking cube roots) then transforming to midrange 0 and range 2. In this page we propose a
method to use GA (Genetic Algorithm) to select a normalize method for each attribute. Our
experimental results show that the mothod we proposed better than the method is often used that
normalize attributes by same method.
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