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ABSTRACT

Web filtering is used to prevent access to black web pages (web pages
have desirable content or images). In this paper, we apply classification
method with Support vector machine learning (SVM) to build a web
filtering tool that is integrated with 2 filters: text filter — use text
classification method and image filter — use image classification method.
With two filters, this tool can prevent user access to desirable content
web pages or remove desirable images when web page is displayed on
the browser.
TOM TAT
Céng cu loc web (web filtering) dirge sir dung dé ngan chan viéc truy cdp
dén cdc trang web den (trang web mang néi dung hodc hinh dnh khéng
mong muén). Trong bdi bdo ndy, ching t6i vmg dung phwong phdp phdn
I6p véi May hoc vector hé tro (SVM) dé xdy dung mot cong cu loc web
duwoc tich hop 2 bo loc: bo loc van ban — phdn [6p van ban (text
classification) va bo loc image — phdn [6p hinh anh (image classification).
Véi hai bé loc nay, cong cu cé thé cam  nguoi ding truy cap dén trang web
c6 ndi dung van ban khéng mong muon hodc logi bé cac hinh dnh khong
mong muon khi hién thi web lén trinh duyét.

1 GIOI THIEU

Cung v6i sy phat trién ctia cong nghé ADSL va
su canh tranh gilra cac nha cung cép dich vu dan
dén Internet ngay cang phd bién va d& tiép can.
Khong chi c6 thé tiép xic vi méi truong Internet
tai co quan, truong hoc, quan net ma ngay tai gia
dinh, nha tro ciing that dé dang s¢ hiru mot duong
truyén ADSL hay cap quang toc do cao. Khong thé
pht nhan Internet 1a kho tri thuc khéng 16, mot
cong cu dic luc hd tro cho viée hoc tap, nghién ctru
nhung ngugc lai n6 clng chira nhiéu mdi nguy
hiém tiém 4an bén trong, cu thé 1a sy lan tran cua
cac trang web chira ndi dung, hinh anh khong lanh
manh, khong phu hop véi thuan phong my tuc cta

mdt sO quoc gia...

Céac chuong trinh loc web trudc day thuong su
dung cac cong nghé mang tinh thu cong: ngén chin
dua trén tir khoa (keyword), chan theo dia chi lién
két (URL hay IP),... Cac cong ngh¢ nay di 13i thoi
boi vi khong phai bat ctr trang web nao c6 chira cac
tir ngit “nhay cam” déu 14 trang web khiéu dam va
cling that kho dé ngén chidn theo URL hodc IP khi
s6 lugng cac trang web sex qua 1on va ting thém
lién tuc. Trong nglt canh do, xu hudng chung cua
cac phan mém loc web den ngay nay 1 dua trén
phéan tich ndi dung trang web sir dung k¥ thuat khai
mo dir liéu (data mining).

bi theo xu hudng chung do, ching t6i da xay
dung mot hé théng loc web dua trén k¥ thuat phan
16p, cu thé 1a phan 16p van ban va hinh anh véi
SVM.
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Phan tiép theo cta bai bao duge to chirc nhu
sau. Phan 2 trinh bay cac nghién ciru lién quan va
huéng tiép can ciia bai bao. Phan 3 gidi thidu cac
budc nghién ciru bao gdm: bai toan phan 16p (phan
3.1), may hoc Vector hd trg SVM (phan 3.2), mo
hinh héa vin ban (phan 3.3), cudi cing 14 biéu dién
anh bang dic trung SIFT va mé hinh Bag of
Words. Két qua nghién ciru trinh bay & phan 4. Két
ludn va d& xuat dugc gidi thiéu trong phan 5.

2 NGHIEN CUU LIEN QUAN

2.1 Nghién ctru lién quan

Céc h¢ thong loc web dwa trén k¥ thuat phan
16p duge phat trién gan day thuong dua trén 3
huéng tiép can: phan 16p van ban, phan 16p hinh
anh va phan 16p duwa trén sy két hop nhiéu yéu té
(van ban, hinh anh/video). Theo xu hudng thur nhét
¢6 thé ké dén nghién ctru ciia Du ef al.2003 [5],
Kim et al.2006 [8] hodc Santos et a/.2012 [11]. Du
va cac déng su da dé xudt mot hé théng loc web str
dung thuat toan tinh d6 twong dong cua vector vin
ban vai tap hoc dé phan loai trang web khiéu dam
va khong khiéu dam. Mot nghién ctru khac cua
Kim phat trién hé thong phan loai trang web den
thanh nhiéu cdp bac bang phuong phip phan
16p van ban véi may hoc SVM. Nghién ctru cua
Santos ap dung giai thuat DMC (dynamic Markov
compression) phan 16p vin ban dé loc cac website
khiéu dam.

Phan loai trang web dua theo ky thuat phan 16p
hinh anh ciing c6 nhiéu nghién ctru. Jiao et al.2011
[12] nghién ctru Gtng dung k¥ thuat phan 16p hinh
anh str dung dic trung mau sic va SVM cho hé
théng ngin chin cac website khi€u ddm. Nghién
clu cua Zhao. 2010 [13] deé xuat phuong phép
két hop dic trung mau sic, két cu va dic trung
SIFT cho thuét toan phan 16p hinh anh véi SVM
tmg dung cho hé thong phat hién anh khoa than
trén web.

Cubi cung 1a phuong phap két hop thong tin
vin ban va hinh dnh/videos d¢ nhan dién web khiéu
dam. W.Hu er al. 2011 [6] dé xuat phan loai trang
web dua trén dac trung dugc Kkét hop gilta van ban,
hinh anh va video. Trang web duoc dai dién bdi
vector W = (Wi, Wa,..., Wi, Wir1, W2, ..., Wi7) VO Wi
(1 <i<t)la trong s cc dic trung vin ban va wy;
(1 <j <£7) dai dién cho cac dic trung thir j cua
image/videos. Nghién ctru cia M. Hammami et
al.2003 [7] thuc hién két hop dic trung van ban va
hinh anh dé xay dung dic trung cho trang web, sau
do quyét dinh xem trang web nay c6 thugc web
cAm hay khong bang giai thudt cdy quyét dinh
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(decision tree). Saikat Sen. 2010 [10] gidi thig¢u
mot hé théng loc web sir dung giai thudt phan 16p
Naive Bayes dé phan loai trang web dua vao céac
dac trung url, ti€u dé, tir khoa va ndi dung (van
ban, hinh anh) cia trang web.

2.2 Huéng tiép cin cia bai bao

TAt ca céc nghién ctru trén déu thuc hién loc
web tiéng Anh va chi co chiic ning loc web (cho
truy cap hay khong), khong co chitc nang loc anh
khiéu dam (van truy cap duoc nhung cac anh khiéu
dam s& khong hién thi).

Trong bai bao nay, chung t6i giéi thiéu mot hé
thong loc web dua trén k¥ thuat phan 16p van ban
va hinh anh v6i SVM. Tuy nhién khéng thuc hién
phan loai trang web bang cach két hop 2 yéu t6 noi
dung van ban va hinh anh trang web ma la xay
dung 2 bd loc. Bo loc text (textfilter) thuc hién
phan 16p van ban tiéng Viét dé phan loai trang web
va by loc image (imagefilter) dua trén ky thuat
phén 16p hinh anh, thyc hién chirc nang “loc” hinh
anh trang web. Hinh 1 thé hién so d hoat dong cia

hé théng.

l Ehoa URL

cd

Cho phep v cip

l khéng
Bla ckList
l khing

Tachnéi dung va
hinh anh trang web

cd

khéng

|
@
@

Hinh 1: So d6 hoat ddng ciia hé thong

3 CAC BUOC NGHIEN CUU

3.1 Bai toan phan lép

Bai todn phan 16p (phén loai) la mét bai todn
kinh dién trong linh vyc khai mé dit liéu. Muc tiéu
cua bai toan 1a xay dung mot moé hinh phan 16p dya
trén tap dit liéu hoc c6 nhan (16p) [14]. Vi du cho
san mat tap dit li¢u cac trang web d}rqc ‘gén nhén la
web khiéu dam hay binh thuong, van dé la can mot
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phuong phép huén luyén dé xdy dung mot mo hinh
phéan 1op trr tdp dir liéu mau nay sau do dung mo
hinh nay du doan 16p cua nhiing trang web mdi
(chua biét nhan).

3.2 May hoc Vector hd trg - SVM

Phuong phap SVM [15] ra doi tir 1y thuyét hoc
thong keé do Vapnik va Chervonenkis xay dyng va
¢6 nhiéu tiém nang phat trién vé mat 1y thuyét cung
nhu tng dung trong thuc tién. SVM dugc danh gia
la 1 trong 10 giai thudt quan trong cua khai mo dir
lidu [14]. Cac tng dung thuc té cho thay, phuong
phap SVM c6 kha ning phén loai kha tot ddi véi
bai toan phan loai vin ban ciing nhu trong nhiéu
tmg dung khic (nhu nhan dang chir viét tay, phat
hién mat ngudi trong cac anh, woc luong hoi quy,

wx+b=1

wx+b=0

P+

Hinh 2: Phan 16p tuyén tinh v6i SVM

Bai toan co ban cia SVM la bai toan phan loai
hai 16p: Cho trude n diém trong khong gian d chiéu
(mdi diém thudc vao mot 16p ki hiéu 1a +1 hodc —1,
muyc dich cua giai thuat SVM la tim mot siéu phang
(hyperplane) phén hoach t6i uu cho phép chia cac
diém nay thanh hai phin sao cho cac diém cung
mdt 16p ndm vé& mot phia vdi siéu phing nay. Hinh
2 minh hoa phan 16p v6i SVM trong mit phang.

Xét tap dir liéu mau co thé tich roi tuyén tinh
{(X1,Y1),(X2,y2),...(Xn,¥n) } VOI Xi € Révay; e{l}.
Siéu phang toi wu phan tap dir li€u nay thanh hai
16p 14 siéu phéng c6 thé tach roi dir liéu thanh hai
16p riéng biét véi 1é (margin) 16n nhét. Tic 13, can
tim siéu phang H: y = w.x + b = 0 va hai siéu
phang H1, H2 hd tro song song véi H va ¢6 clng
khoang cach dén H. Vi diéu kién khong c6 phan
tir ndo ciia tap mau nam gitra H; va Hy, khi d6:

wXx+b>=+1voiy=+I
wX+b>=-1véiy=-1

Két hop hai diéu kién trén ta c6:

T wx+h=-1
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y(w.x +b)>=1

Khoang cach cua siéu phing H; va H, (jén Hla
|[wl|. Ta can tim siéu phang H vdi 1€ 16n nhat, tuc 1a

e g . min u| L R
giai bai toan toi wu tim w5 ' ! véi rang budc y(w.x
+b) >= 1. Nguoi ta co thé chuyén bai toan sang bai
toan tuong duong nhung de giai hon la

R 1
v _”“'” Vi rang bude y(w.x +b) >= 1. Loi

giai cho bai toan t6i wu nay la cyc tiéu héa ham
Lagrange:

L(wb,a) =%||W|F -Ihia (v(cw.z > +b) - 1(1)

Trong d6 a la cac hé 5O Lagrange, 0>0. Sau do6
ngudi ta chuyén thanh bai toan doi ngau la cuc dai
héa ham W(a):

maxy W(a) = max, (miny,L(w,b,a)) (2)

Tir d6 giai dé tim dwoc cac gia tri toi wu cho

w,b va a. Ve sau, viéc phan loai mt mau méi chi
la viéc kiém tra ham dau sign(wx +b).

Giai thuat SVM co ban giai quyét duoc bai toan
phan 16p tuyén tinh, tuy nhién néu ta két hop SVM
v6i phuong phdap ham nhén (kernel — based
method), s& cho phep giai quyét mot sd bai toan
phi tuyen bang cach anh xa dir liéu vao mot khong
gian ¢0 s6 chleu 16n hon. Khéng co bat ky thay d01
can thiét nao vé mit giai thuét, viéc duy nhat can
lam 14 thay thé cac tich v huéng ciia hai vector u.v
b6i ham nhan K(u,v). Ching ta c6 mét sé ham
nhan co ban dugce dung phd bién dugc cho trong
Bang 1.

Bang 1: Mt s6 ham nhén thuwong dwge diung

Kiéu ham Céng thirc
Tuyén tinh K(u,v)=uv
Da thirc bac d K(u,v) = (u.v +c)¢

Radial Basis Function ~ K(u,v) = exp(-y|[u-v|]?)

Trong giéi han nghién cGru nay, chung toi
khong di sau vao giai thudt SVM. Cac md hinh
phan loai trong nghién ctru dugc thuc hién nho vao
su hd trg ctia cong cu LibSVM [23].

3.3 Mo hinh héa van ban

Dé co6 thé thuc hién phan 16p van ban voi May
hoc vector hd trg, mdi vdn ban can duoc biéu dién
duéi dang vector v6i cac thanh phan (chiéu) cua
vector ndy 1a cac trong s6 cta cac tir chi muc. Khai
niém “tir chi myuc” & day theo nghia 1a mot chudi ki
tu lién tiép nhau trong vin ban, khong nhat thiét
phai 1a mét tir c6 nghia trong ngdn ngir [15]. Nhu
vay, giai doan dau tién trong viéc vector hdéa van
ban 1a thyc hién viéc tach roi cac tir. Tép hop tat ca
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céc tir dé biéu dién van ban duoc rut ra tir tap cac
van ban dang xét goi la tap dic trung.

Viéc tach cdc tir ndy mot cach chinh xdc ¢ anh
huong | rat 1on dén két qua phéan loai. Trong nhing
nim gan day, co nhiéu cong trinh nghién ctru vé
tach tr tiéng Viét. Tiéu biéu 1a cong cu
vnTokenizer dugc phat trién trong dé tai VLSP cua
tac gia Lé Hong Phuong [22]. Cong cu nay tach tir
cho d6 chinh xac 1a 97%. Hinh 3 minh hoa mot
doan van ban duogc tach tir bdi VnTokenizer.

Ngoai ra /. / ¢6 / mot / van dé /
ns’ly sinhftrongfkhiftéchftirflﬁf
viec fxuat hién / cac /tr / mdi/,/ day /
14/ van_dé / khéng_ thé / bo _qua/khi/
ngbn ngit /1a / luén luén / thay doi /
va / sinh ra / cac / tr / méi /./ Trong
khi / tir_dién / ( / danh / cho /xi 1y /
ngoén_ngit_tir nhién / ) / khong_the /
cap_nhat /hét/ dwoc /./

Hinh 3: Vi du tach tir véi VnTokenizer

R rang rang, cac tir trong vin ban co mirc do
quan trong khac nhau d6i v6i vin ban va ca d6i voi
cac van ban khac trong tdp van ban can phan loai.
Mot s6 tir nhu tir ndi, diu chdm cau, ky hiéu dac
biét, tr chi sb lwong (“va”, “cac”, “nhiing,

“mdi”,...). khong mang tinh phan biét trong khi
phan. 10a1 Dé giam bét s6 lugng dic trung, nang
cao toc do tinh toan, cac tir goi 1a stopword nay can
dugc loai bo. Tuy nhién cc stopword nay c6 sb
lwong khong dang ké, can thiét phai ap dung mot
giai thuat giup chon lya cac ddc trung that sy hitu
ich cho viéc phan 16p. Mot vai thuat toan giup lua
chon cac dic trung [9] nhu: ngudng tin sudt vin
ban (Document Frequency thresholding - DF), d¢
loi thong tin (Information Gain - IG), thong tin
tuong hd (Mutual Information - MI), phwong phap
thong ké % (CHI), 40 manh cta tir va mot s6
phuong phap khac. Trong bai bao nay, ching toi da
ap dung phuong phap ngudng tan suit vin ban DF
cho nghién curu nay bdi tinh don gian va hi¢u qua
cia no. Phuong phap nay tinh tan sudt vin ban
(DF) cho mo6i déc trung va loai bo nhirng déc trung
¢6 tan sudt van ban nho hon ngudng cho trude. Cac
ddc trung c6 tan suat van ban thap s& mang it thong
tin phan loai va thuong 1a dit liéu nhiéu.

Sau khi loai bo cac stopword, cac tir ¢o tan s
DF thép, tap dic trung con lai d6 1a tap hop céc tir
“quan trong” con lai dé biéu dién vin ban. Viéc
phén loai van ban s¢€ dua trén tip dac trung nay.
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K& dén, mdi van ban trong tap dang xét s€ duogc
biéu dién boi cac trong sb cua tir. Cach tinh trong
s6 cua tir dugc 4p dung theo cong thuc trong sb
TF*IDF (tf-idf weighting) [1]. Trong s tf-idf duoc
tinh nhu sau:

TF-IDF,q = TF.4 * log(N/ DFy)
TFt,d .

A3)
1a s6 1an xuét hién cta tir t trong van

ban d.
— DF:: sb lwong vin ban c6 chtra tir t.

N:
dang xét.

- tong s6 van ban trong tap dir lidu
3.4 Biéu dién anh bang dic trung SIFT va
mo hinh BoW (Bag of Words)

Giéng nhu mét tr trong mot van ban text,
mot tm anh ciing c6 thé xem 14 tap hop cac diém
hép din cuc bd hodc cac diém ndi bat, 1a nhitng
ving nho (small regions) chira nhiéu thong tin cuc
bd cia anh — con goi 1a cac dac trung. Co nhiéu
dac trung co thé duoc st dung dé biéu dién cho anh
[16], trong d6 co6 dac trung cuc bd. Ngudi ta
thudng chia dac trung cuc bd thanh 2 loai la nhitng
diém trich xudt duoc tir diém "nhd ra" (salient
points) cia anh va dac trung SIFT [2] dugc
trich chon tir cac diém hip din Haris (interest
points). Diém hip din nay dwoc mo ta boi vector
128 chiéu (goi 1a cac sift descriptor). Cac vector
nay “bat bién” véi viéc thay doi ti 1¢ anh, quay
anh, doi khi 1a thay d6i diém nhin va thém nhiéu
anh hay thay d6i cuong do chiéu sang ciia anh.
Hinh 4 mo6 ta cac bude rut trich dac trung SIFT.

Budc ké tiép, chung t6i ding md hinh bag of
words (BoW) [3,4,20,21,25] dé thyc hién két tap
cac dac trung cuc b SIFT. M6 hinh nay dung mot
giai thudt (vi du nhu k-means) gom nhom cac dac
trung cuc bo SIFT dé xay dung cac visual words.
Tép cac visual words nay goi la codebook. Sau d6
gan cac dic trung cuc bo trén mdi tAm anh vao
visual words gan nhit. Khoang cach Euclid thudng
dugc st dung dé tinh khoang cach tir dic trung dén
visual words gan nhat. Khoang cach Euclid duoc
tinh bang cong thirc sau:

Anh s& biéu dién anh bang mot vector vdi cac
thanh phan 1a cac visual words. Céc vector ndy con
dugc goi 1a cac luge d6 BoW (BoW histograms).
Trong s6 cua cac visual words duoc tinh theo tin
sudt xuit hién cia visual word trong mdi anh.
Hinh 5 mé ta cac budc tao md hinh BoW dé biéu
dién anh.
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(a) Anh g8c

(b) Anh h&p dan duoc
phét hién nho bo loc
difference-of-
Gaussian (DoG) & céc
ty |& khac nhau.

() va (d) Dinh vj diém ©
hap dan.

(e) Xac dinh hwéng
cho diém hap dan

(f) M3 té diém hép
dan bing vector 128
chiéu.

Hinh 4: Cac bwéc rat trich dac trung SIFT

‘ (1) Trich chon d§c trung SIFT (d@r liéu hoc) va 1000 mau tin dé kiém tra (xem
(2) Xay dyng visual words Béng 2)
(3) Géan djc trung vao visual
words tuwong rng 2 a ~ yeA = 2

Bang 2: Tép dir li¢u van ban

¥ (1) (4) Tinh lwgc d6 Bow
=\=|[=](= A on Khiéu Binh
[E] [EJ [E E] visual words STT Ten ti.lp dﬁm thll’f)’llg
-_ I Tép huan luyén 900 618
3 . el 2 Tapkiémtra 500 500
.’:"... ) @ 4 Tap huan luyén dugc dat trong 2 thu muc riéng
- : clustering biét (ONonAdult: chita mau tin binh thudong va

1Adult: chira mau tin khiéu dam). St dung thu vién

25 ?
> non. lgoal . VietTokenizer [22] dé tich cAu thanh cic “tr”

visual word vectors riéng biét. Tong s dic trung thu dugc sau khi tach
. . tir 1a hon 50.000 dic trung. Thuc hién loai bo

Hinh 5: M6 hinh bag of words (BoW) stopword va cac dic trung co tan s DF<3, cho két
4 KET QUA VA THAO LUAN qua con lai 1a 19.587 dac trung. Biéu dién cac mau
tin bang vector trong s0 TF*IDF. Nhan cua cac
mau tin s& duoc gan tu dong theo thir tu cia thu
muc chtra mau tin. Trong truong hop ndy, cic trang
web thudc nhém binh thuong cé nhan la 0 va céac
trang khiéu dam c6 nhan la 1.

Chung t6i cai dat mot http proxy c6 tich hop 2
bd loc TextFilter (lpc van ban) va ImageFilter dé
thuc hién chitc ning ngan chén viéc truy cdp vao
cac trang web den. Khi ngudi dung truy cép vao
trang web c6 ndi dung cam, cong cu s& chuyén

trinh duyét vé trang thong bao cam truy cap hoic Dé phan 16p van ban bang SVM, chiing t6i sir
s& hién thi trang web nhung “loc” lai cac anh khoa dung b thu vién LibSVM [23] v6i cong cu grid.py
than (néu cd). Tuy vao so lugng anh cé trén trang giup luya chon cac tham so toi wu cho giai thuat

web, thoi gian (dwoc tinh tir luc bit dau nhap URL SVM. Béng nghi thirc kiém tra chéo (5-fold) trén
vao address bar dén luc load xong toan bd trang tdp hoc, grid.py da tim ra 2 tham s6 (C =32 va
web) dé trinh duyét co tich hop proxy voi 2 b loc gamma = 0.0001220703125) sau khi tinh dugc
load mdt trang web c6 thé cham hon vai gidy so két qua phan loai cao nhit 12 99,0119% trén tap
véi trinh duyét thong thuong. huén luyén.

4.1 D4nh gia bj loc viin bén - TextFilter Thyc hién kiém nghiém trén tap kiém tra cho

Tap dir liéu cho bd loc TextFilter 1a 2518 mau ket qua phan 16p dat do chinh xac 12 93,65%.
tin dugc tai vé tir internet. Cac méu tin nay thudc 2
chu dé (khiéu dam va khong khiéu dam - thuong).
Chung t6i dung 1518 mau tin lam tap hudn luyén

Pé danh gia hiéu qua thuc & cia bo loc, chung
t61 thuc hién so sanh kha nang phat hién cac trang
web khiéu dam ciia cong cu v6i cac phan mém loc
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web “thuan viét” hién nay nhu: DWK 4.7 (Tac gia
Vii Luong Bing — Cong ty Pién Thoai Dong),
MiniFireWall 4.0 - MFW (Téc gia Huynh Ngoc An
— Phong Tin hoc, buu dién Pong Thap). Cac
chuong trinh nay tng dung k¥ thuat loc theo URL
hoic keyword dé chin céc trang web. Dir lidu dé so
sanh 1a 122 méu tin 1dy ngau nhién tir 122 website
khac nhau tir cong cu tim kiém Google véi cac tir
khoa tim kiém 13 “truyén nguoi 16n”, “truyén khiéu
dam”, “truyén sex”, “truyén 18+ Két qua so sanh
thé hién & biéu d6 1

LR I3
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os
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o

MyProject DWWKS T MPW

Biéu d6 1: So sanh kha niing phat hién website
truyén khiéu dam cia cong cu (MyProject) véi
DWK va MFW

Két qua nay cho thiy viéc sir dung ky thuét
phan 16p van ban dé phéan loai, phat hién va ngin
chan céc trang web den that sy hi€u qua hon cac ky
thudt khac.

4.2 Panh gia b loc hinh dnh ImageFilter

Mo hinh phan 16p cho b loc ImageFilter duoc
huén luyén tir tap dit liéu gdm 1905 anh (1066 anh
thuéc nhom anh khi€u dam va 839 anh khong
khiéu dam — binh thuong). Tuong tu nhu dit li¢u
van ban cho bd loc TextFilter, tap dir liéu anh nay
cling duoc dat vao 2 thu muyc khac nhau dé d& dang
trong viéc gan nhan. Dé tim vector dic trung SIFT

86 chuyén dé: Cong nghé Thong tin (2013): 162-169

SiftDemoV4 [24] cua David G. Lowe. Cac vector
nay s& dugc gom nhom bang giai thuat k-means dé
xdy dung cac visual words va thuc hién vector hoa
tap dit liéu anh voi cac visual words tim dugc.
Chung t6i thi nghiém véi so lugng cac visual
words la 200, 300, 500, 1000, 2000, 3000 va N
(V6i N 1a cin bac hai cua tong sé dic trung). Ta
thu dugc mé hinh phén 16p véi SVM cho d6 chinh
xac 6n dinh nhat 13 (76.3255% va 80.1084%) tmg
v6i sb visual words 1a (200 va 3000). Tu thuc
nghiém va nghién ctru cua [17] cho thay quy mé
clia tip tir vung c6 anh hudng rat 16n dén toc do
tinh toan cua hé théng. Vi viy voi mot ung dung
chay thoi gian thuc nhu trong nghién ctu nay,
ching t6i wu tién chon mé hinh véi s6 visual words
1a 200, du d6 chinh xac ctia md hinh nay thap hon
md hinh véi sé visual words 3000. Hinh 6 cho vi
du vé két qua phan 16p anh cua b loc ImageFilter.
Anh bén trai 1a mot trang web c6 chira anh
khiéu ddm va bén phai 1a trang web duoc hién thi
lén trinh duyét sau khi bo loc loai bo cac anh
khiéu dam.

Trén thuc té céac nghién ciru vé phat hién anh
khiéu dam dya vao déc trung SIFT c6 thé cho két
quéa phan 16p rat khac nhau, tiy vao nhiéu yéu té
nhu dir liéu hoc, giai thuat phat hién diém dic
trung cuc bJ,... Nghién ctru cuia Lopes et al.2009
[18] cho két qua nhan dién anh khiéu dam st dung
dac trung SIFT voi SVM 14 65+3%. Nghién cuu
khac cua Steel ef al. [19], cho két qua danh gia dua
vao chi s TPR (true positive rates) 1a (0.58 va
0.66) tuong ung voi FPR (false positive rates) tai
(0.1 va 0.2), cao hon so véi phuong phap phan 16p
dua vao mau da co gia tri TPR 1a (0.49 va 0.61).
Két qua nay cho thiy, voi do chinh xac 76.3255%
nhu trong bai bao nay van c6 thé chip nhan dugc.

cua anh, chung t6i st dung chuong trinh
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Hinh 6: vi du vé chitc khéa cac anh khiéu dim ciia cong cu
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