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ABSTRACT

We present, in this paper, a novel method for sign language recognition.
From data acquired with Kinect camera, features of hand movement are
extracted. We also propose a new feature to describe hand movement. The
feature is computed by dividing the orbit of hand movement into k
segments. For each segment, we compute the orientation histogram. The
feature is hence independent to length of orbit. Moreover, to improve the
discrimant power we also extract the visual information of hand shape
with GIST feature. These features are then used to train a recognition
model with support vector machines. The experimentations are realized
with 280 samples collected from 5 students in Can Tho Disabled Children
School. The numerical results show that the proposed method gives an
90% in term of accuracy.

TOM TAT

Trong bai bdo ndy, ching téi dé xudt mét phiwong phap méi cho viéc nhdn
dang ngon ngiy déu hiéu. Voi dir lieu dwoc thu nhdn tiw camera Kinect,
chiing 61 trich cdc ddc trung chuyén dong cia ban tay. Ching t6i dé xudt
mét phirong phdp biéu dién quy dao chuyén déng ciia ban tay bang cdch
chia quy dao thanh k (e.g. k = 4) doagn va sau do tinh 16 chire do
(orientation histogram) ciia huéng di chuyén cho ting doan. Véi phwong
phdp nay, dic trung chuyén dong khéng phu thudc vio dé dai cia quy
dao. Ngodi ra, dé tang cwong kha ndang phdn biét, théng tin truc quan
(visual) vé hinh dang ciia ban tay ciing trich xudt véi dat trung GIST. Tat
ca cac dac trung trén dugc s dung dé hudn luyén bo nhdn dang duoc
hudn luyén bang mé hinh méy hoc véc-to hé tro. Ching t6i da thu thdp dir
liéu tir 5 ban hoc vién trwong day tré khuyét tdt thanh phé Can Tho. B dir
liéu gom 14 tir, moi nguwoi thue hién 4 lan. Tong cong la 280 phan tir. Thire
nghiém cho thdy két qua nhén dang dat 90%.

1 GIOI THIEU

lién quan dén nhan dang ngdn ngit ddu hiéu da dé

Theo théng ké, Viét Nam hién c6 hon 2.5 triéu
ngudi khiém thinh. Nhu moi ngudi binh thudng
ngudi khiém thinh ciing muén duge di hoc, giao
tiép voi ngudi nhimg ngudi xung quanh, st dung
may tinh,... Ngon ngit nguoi khiém thinh sir dung
dé giao tiép hién nay 13 ngon ngit ddu hiéu. Nham
gitp d& cac ngudi khiém thinh, nhiéu nghién ciru
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xuét. Nhan dang tu dong ngdn ngit dAu hiéu 12 mot
budc khong thé thiéu trong cac hé thong tuong tac
ngudi-may cho nguoi khiém thinh (hodc md rong
hon: céc hé théng twong tac ngudi may sir dung
dau hiéu). Nguoi khiém thinh c¢6 thé dung ngén
ngit ddu hiéu (ngdn ngit théng thudng cia ho) dé
diéu khién may tinh, nhap vin ban, tim kiém thong
tin bang ngon ngir dau hiéu,... Ngoai ra, hé thong
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nhan dang c6 thé két hop v6i hé thong tong hop
ngén ngl diu hiéu dé tao thanh mot hé théng
tuong tac ngudi-may hoan chinh giup ngudi khiém
thinh ¢6 thé “noéi chuyén” duoc v6i may tinh, gitp
ho hoa nhép cong ddng tét hon trong ky nguyén
cong ngh¢ thong tin.

Hé thong nhan dang ngdn ngit ddu hiéu (sign
language recognition system) dua trén chudi hinh
anh huéng dén nhan dang cac tir trong ngdn ngit
d4u hiéu tr hinh anh thu tr camera hodc tir cac
doan video da thu dugc tir trude. Trong vai thap ky
qua, nhiéu cong trinh nghién ctru vé& linh vyc nay
da duoc dé xuat va thu dugc mot sb két qua kha
quan. Dau tién, cac nghién ctru tap trung vao bai
toan hoc c6 giam sat hoan toan vai tap hoc da duoc
gan nhén truéc. Huynh Hitu Hung va ctv. (2012)
nhan dang ngon ngit ky hiéu tir anh tinh bang mang
no-ron. Theo céc tac gia, két qua 1a kha quan (98%
d6 chinh xac). Tuy nhién, cac tac gia chi méi dé
cap dén nhan dang anh tinh chir khong phai doan
video. Dwong Vin Hiéu (2009) d& xuit mot mod
hinh nh4n dang ngén ngit ddu hiéu tiéng viét véi
mé hinh markov 4n mo (Fuzzy Hidden Markov
Model). Tuy nhién, Kkét qua dat dugc con han ché.
Tomas Pfister et al. (2012) da d& xu4t mot phuong
phap tach ngudi ra ddu va xéac dinh cac vi tri quan
trong nhu: dau, vai, ban tay, cui cho dya trén mau
sdc va mo hinh hoc may rimg ngau nhién. Mot phat
trién ciia phuong phap nay dugc cong bd trong
(Charles et al., 2013).

Gén day, vdi su ra doi ciia camera Kinect, viéc
trich vi tri cac khép xwong trén co thé nguoi c6 thé
duoc thuc hién dé dang. Hang loat cong trinh lién
quan dén viée ung dung dit liu thu duogc tir Kinect
da dugc cong bd nhu: Nhan dang tu thé ngudi (Lan
et al. 2013), Nhan dang ctr chi (Wang et al., 2012;
Hussein et al., 2013) va ca nhén dang ngdén ngit
ddu hiéu. Trong (Agarwal va Thakur, 2013), cac
tac gia trinh bay mot phwong phap dé nhan dang
céc sb (tir 0 dén 9) trong ngon ngir dau higu.

Trong bai bao nay, chung t6i sit dung dir li¢u
thu dugc tir camera Kinect (Shotton ef al., 2011) dé
phuc vu cho viéc nhén dang ngdén ngir du hiéu.
Hai déng gop chinh cua bai bao l1a: (i) dé xuat 4
phuong phap trich dac trung quy dao cua ban tay
va (i) két hop cac dic trung quy dao chuyén dong
cua ban tay va ddc trung hinh dang cta ban tay
nhim lam ting kha ning phan biét cua cic dic
trung. Phan tiép theo cua bai bao dwoc trinh bay
nhu sau: Thu nhan dit liéu bang camera Kinect
dugc trinh bay trong phan 2; tiép theo d6, chung t6i
trinh bay 4 phuong phap trich dac trung quy dao
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chuyén dong va trich dic trung hinh dang ban tay
véi dic trung GIST; md hinh may hoc véc-to hd
trg dugc trinh bay trong phan 4; phan 5 danh cho
két qua thuc nghiém va sau cung 1a két luan va
hudng phat trién.

2 THU NHAN DU LIEU VOI CAMERA
KINECT

2.1 Camera Kinect

Thiét bi Kinect cho phép chup anh mau va anh
dd sau cung mot lac. Ngoai ra, véi phién ban hién
tai Kinect con cho phép thu dugc vi tri cia 20 khop
xuong trén co the céc khop xwong duge thé hién ¢
Hinh 1. V&i mdi khop, thong tin chinh s& 1a vi tri
cua no trong toa d6 Oxyz.
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Hinh 1: M6 hinh 20 khép xwong camera Kinect
c6 thé thu nhéan

2.2 Thu nhin ngén ngir diu hiéu véi
camera Kinect

Khi ngudi ra ddu (signer) dimg d6i dién véi
camera, dit li¢u thu thap dugc chinh xac hon mac
du Kinect cho phép nguoi ra diu quay mot goc 30°
so voi chinh dién. Dir liéu thu thap dugc tr Kinect
1a mot chudi cac khung, mdi khung bao gém 3
kénh: (i) dir liéu khung xwong, mdi khung xuong
gdm toa do cua 20 khép xwong, (i) anh mau
(twong duong vai hinh anh thu dugc véi may anh
thong thuong) va anh d¢ sau tinh tir camera. Tur dit
liéu khung xwong, ta c6 thé trich xuat d& dang goc
quay giita cac khép xuong dé phuc vu cac tac vu
khac nhu: nhan dang tu thé.

Dbi voi ngdn ngir ky hiéu, vi tri cia hai tay va
dau 1a dang quan tdm nhat. Vi thé trong nghién ctru
nay, ching chi quan tim dén vi tri ctia hai tay va
dau. Ngoai ra, da phan cac tir trong ngdn ngit du
hiéu chi can ding mot tay 1a du dé biéu dién.



Tap chi Khoa hoc Truong Pai hoc Can Tho

3 TRiICHPAC TRUNG

Trich dic trung 1a mot budc khong thé thiéu
trong bat ky bai toan nhan dang nao. Ddi véi ngon
ngit ky hiéu, dit liéu chiing ta thu nhan dugc la mot
doan video ngan khoang 30 — 35 khung (frame). Ta
can phai trich théng tin quan trong tir dit lidu nay.
Thoéng tin nay phai phan dnh dugc ban chat cia tir
tuong tng phai cé kha nang phan biét cao gitta tir
nay voi to khac. Dya vao truc quan, chung ta cé
thé dé dang thiy ring: mdi tir trong ngdn ngir dau
hi€u 12 mét cur chi (gesture) dugce thyc hién béng
tay va doi khi két hop véi dau. Vi thé, trong nghién
ctru nay ching t6i dé xudt mot phuong phap mai
dé trich ddc trung va biéu dién cac tir dudi dang
véc-to didc trung ¢ ciing sé chiéu. Vi mdi tir trong
g véi mot ctr chi, nén quy dao chuyén dong cia
tay 1a mot trong cac thong tin quan trong can trich
xuit. Bén canh d6, hinh dang cua ban tay liic bang
dau va két thiic mot tir ciing 1a mot thong tin co
tinh phan biét cao.

3.1 Dic trung chuyén dong ciia ban tay

Kénh khung xuwong cua dir liu thu dwoc tur
camera Kinect cho phép ta trich dugc vi tri cua ban
tay theo thoi gian. Nhu thé ta c6 dwugc quy dao
chuyén dong cua ban tay nhu mot danh sach cac
diém trong khong gian 3 chiéu. Vi sé lugng khung
ctia mdi tir khong gidng nhau nén ta khong thé sir
dung truc tiép danh sach diém nay nhu dic trung
clia quy dao. Ta can phai trich cac dic trung sao
cho no6 doc lap véi b lugng khung anh ctia mét tir.
Chung t6i nghién ctru cac dic trung co tinh chat
nay theo ba hudng: (i) canh 1& va ndi suy cac quy
dao va (ii) tong hop thong tin theo thoi gian va (iii)
két hop ca hai huéng trén. Véi tiép can, do ching
t6i dé xuét 4 phuong phap méi cho viéc trich xuét
dic trung quy dao chuyén dong.

3.1.1 Phuong phap 1

Phuong phép nay thudc ho canh 1& va ndi suy.
Gia sir quy dao chuyén dong cuia ban tay dwoc mot
ta bang n diém P = (pi, pa, ..., pn). D& trich dic
trung, chung t6i chia quy dao thanh k (vi du k =
15) doan va mdi doan liy 1 diém dai dién sau d6
tinh cac dac trung sau:

Tam cua quy dao:

X1+ x,+ -+ X

x, = 1 Zk k (l)
Yty tty

Ve = 1 Zk k (2)
z1+ 2z, + -+ 2

z, = 1 Zk k (3)
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Khodng cdach trung binh dén tam:

Z£{=1 d(pi' C)

4
P “)

d=

v6i d(p;, ¢) 1a khoang cach tir diém p; dén tam c.

Vin téc chuyén dong tai timg diém:

Vi =Pi~ Piea %
Goc gitta cac diém:
Tich vo hudng:
Vi. V2 (6)
Tich hitu huéng cta v; va va:
[V, v2] (7

v6i vi 14 vecto tao tir 2 diém p; va piy va va 14
vecto tao tir 2 di€m p; va pi+1.

Nhu thé, voi phuong phép nay véc-to dic trung
thu dugc ¢6 3 + 1 + 14*3 + 13 + 13*3 = 98 chiéu.
Dé dic trung tim cua quy dao bat bién v6i phép
tinh tién chiing t6i tinh vi tri tvong ddi (hiéu) cua
tam quy dao so v&i vi tri ciia dau.

3.1.2 Phwong phap 2

Phuong phap nay tong hop céc thong tin theo
thoi gian. Vi mdi diém trong danh sach diém ctia
quy dao (ngoai trir diém dau tién), ta tinh hudng
chuyén dong cia quy dao tai diém nay va phan bd
no vao mét trong 8 hudng mg vdi 8 phan trong
khong gian Oxyz. DPém sb lwong diém roi vao timg
phin ta c6 dugc mot véc-to 8 phin tir mé ta quy
dao ciia chuyén dong.

3.1.3 Phwong phap 3

Phuong phap nay két hop ca phuong phép 1 va
2. Y tudng chinh 1a chia quy dao chuyén dong cua
ban tay thanh k (vi du k = 4) phan, v6i mdi phan ta
tinh 8 dac trung theo phuong phap 2. Nhu véy, véi
mdi mdét miu s& co tong cong 8*k dic trung.
Phuong phap nay chinh 1i tong quat hod cua
phuong phép 2. Néu chon k = 1, ta c6 két qua nhu
phuong phap 2.

3.1.4 Phuong phap 4

Tuong tu phuong phap 3, nhung thay vi dém sb
luong diém roi vao ting phin, ta s& cong ddn do
16n cua gradient tai diém dang xét. Y tuong cua
phuong phép nay dwa trén tinh than cua déc trung
cuc bo SIFT (Lowe, 2004).

3.2 Dac trung hinh dang ban tay

Ngoai thong tin vé quy dao chuyén dong cua
tay, hinh dang cta ban tay ciing 1a mdt thong tin
quan trong dé phén biét tir nay voi tir khac. Chiing
t6i d& xudt st dung dic trung GIST (Oliva va



Tap chi Khoa hoc Truong Pai hoc Can Tho

Torralba, 2001) dé trich déc trung vé hinh dang cua
ban tay tai 3 thoi diém: bt dau, o giita va két thuc
mot tir. Trong ngdn nglr ky hi€u hinh dang ban tay
lac bat dau va két thuc 1a quan trong nhat c6 kha
nang phan biét cao.

Dic trung GIST thudc nhom dic trung bién déi
toan cuc va khai trién chudi. Khac véi dic trung
SIFT (Lowe, 2004), GIST la mot dac trung toan
cuc biéu dién no6i dung anh duoc Oliva & Torralba
dé xuit nam 2001. Pic trung GIST thé hién dudi
dang mot véc-to va mdi véc-to ndy duge tinh toan
tir két qua cua viée ap dung cac bo loc Gabor 1én
anh. Tur dit liéu anh dau vao, sau khi trich dic trung
s& cho ra mot vécto co 960 chiéu. Cac budc tién
hanh nhu sau:

— Anh déu vao sau khi duoc tién xur 1y s& duoc
tach ra thanh 3 kénh mau Red-Green-Blue riéng
biét.

— Ap dung phép bién d6i Fourier trén mdi
kénh mau.

— Ung v6i mdi anh Fourier ap dung lan luot
20 bo loc Gabor 1én anh. Bo loc Gabor duoc tao ra
0 3 scales va 8 huong. Trong do, scale 1 va scale 2
str dung 8 bo loc, scale 3 s dung 4 bo loc.

— Cubi cung, két qua cua mdi bé loc duge dua
qua phép bién d6i Fourier nguoc, sau do chia thanh
16 vung bang nhau va trich dic trung. Két qua cua
mdi ving 1a mot dic trung.

Nhu vay, sb chiéu‘cﬁa dac trung GIST la:
3*(8+8+4)*16 = 960 chiéu.

4 MAY HQC VEC-TO HO TRQ
4.1 Mo hinh may hoc véc-to hd trg

Mo hinh may hoc véc-to hd tro (Support vector
machines hay viét tit la SVM) 1a mot mo hinh hoc
tu dong do (Vapnik er al., 1995) dé xuit va phat
trién. Xét bai toan phan 16p tuyén tinh nhi phan.
Cho tap hudn luyén gdm m phan ti: {x(l), x@ .,
x(m)}, mdi phan tir 1 mot véc-to trong khong gian
n chiéu. Mdi phan tir thudc vé mot trong hai 16p
(+1: 16p duong, -1: 16p &m) nhu Hinh 2. Nhiém vu
clia bai toan phan 16p tuyén tinh 1a tim mot siéu
phang tach roi hai 16p sao cho cac phan thudc cung
16p nam vé mot phia cia siéu phang. Ciing cung
mdt muc ti€u d6, mé hinh SVM cho bai toan phan
16p tuyén tinh nhi phéan ciing tim mot siéu phing
tach roi hai 16p dit liéu. Tuy nhién, dé tang cudng
kha ning tong quat hoa, mé hinh SVM c¢b ging tim
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mot sidu phang tdi wu trong tit ci cac siéu phang
¢6 kha nang tach roi tap dit liéu. Siéu phang tbi wu
theo mo hinh SVM 1la siéu phang ma khoang cach
tir n6 dén phan tir gdn n6 nhit 13 16n nhit. Bé tim
dugc siéu phang t6i wu, ta dinh nghia hai siéu
phang hd trg song song nhau: mot cho 16p dwong
(d*) va mot cho 16p am(d™):

@H):wlx+b=+1
@))wlx+b=-1

)
2

trong do: w la véc-to phap tuyén cua 2 siéu phiang
va b 1a h¢ so tu do (con dugc goi 1a do Iéch — bias).

Khong giam tinh tong quat, ta ludn c6 thé gia
sir tit ca cac phan tir thudc 16p am nim vé bén trai
ctia siéu phing d~ va tit ca cac phan tir thude 16p
duong nam vé phia bén phai cua siéu phang d*. Ta
s€ tim dong thoi d+’vé1 d~ sao cho khoang cach
gilra ching 1a 16n nhat. Khoang cach gitra hai siéu
phang duoc goi la /é (margin):

1
lwll

Bai toan t6i wu cia SVM chinh 14 bai toan quy
hoach toan phuong:

®)

margin =

®

min ]l
v6i rang budc:
yO(wlx® +p)>1
trong d6 ¥y 1a nhén hay 16p ciia phan tir i.

Giai bai toan t6i wu nay ta thu dugc w va. Dé
du bao nhan cua mot phﬁn tr moi x, ta xét du cia
wTx® + b hay:

predict(x) = sign(w'x® + b) (10)

Trudng hop, dit liéu khong kha tach tuyén tinh
(ta khong thé nao tach roi dit liéu bang mot siéu
phing ma khéng c6 phan tir ndm sai phia), mé hinh
SVM c¢6 thé mé rong bang cach thém vao mé hinh
cac bién 16i z® (ta xem khoang cach tir cic phan
tir ndm sai phia so v6i siéu phang hd tro cta chiung
nhu 1 15i). Bai toan t6i wu déi véi SVM bay gio
tré thanh bai toan t6i wvu 2 muc tiéu: 1& 16n nhét va
16i nho nhét. Ta c6 thé két hop 2 muc tiéu lai thanh
mot tiéu duy nhat nhd vao tham sé didu chinh su
két hop nay. Bai toan t6i vu ciia SVM trong trudng
hop nay sé€ la:
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1 m
min= ||w||? + CZZ(D
w 2

i=1

an

v6i rang budc:
yO(wTx® +b)+20 > 1
z® >0

trong d6 z® 1a bién 15i dugc dinh nghia nhu 1a
khoang cach tir phan tir nam sai phia dén siéu
phing hd trg cta n6 va c 1a hang sé diéu chinh do
rong cuia 1& va 18i. Bai toan ddi ngau cua né:

min> Z Z a;a;y Dy DxOx ) — Z

i=1 j= i=1
v6i rang budc:
m
Z a;y® =0
i=1
0< a; <c

Mb hinh SVM ciing ¢6 thé duge mé rong dé xir
Iy bai toan phan 16p phi tuyén s dung ky thuat
ham nhan (kernel function) trén bai toan ddi ngau.
Ta thay tich vo hudng cua hai phan ti x®x0
bang ham nhan K(x(i), x(j)).

Mb hinh SVM dugc cho 1a mét phuong phéap
tong quat cho cac bai toan cua hoc may bao gom:
phan 16p, hdi quy va wéc lugng mat do xac suét.
Néu xét riéng _Vé kha nang giai bai toan phan 16p,
SVM c¢6 tinh téng quat hoa cao (nhd vao 1& 16n) vi
thé hiéu qua phan 16p luén bang hodc cao hon cac
phuong phéap phan 16p khac.

Cén phai nhic lai ring bai toan tdi wu cia SVM
1a bai toan quy hoach toan phuong. Dé giai bai
toan nay, nhiéu phuong phap di dugc dé xuat va
cong bo trong d6 c6 thé ké dén moé hinh SMO
(Platt, 1998). Mot sb cong trinh khac bién doi mot
it md hinh SVM dé chuyén tir bai toan quy hoach
toan phuong sang bai todn hé phuong trinh tuyén
tinh (Fung va Mangasarian, 2001) hay cai bién bai
toan SVM gbc dé giai bang phuong phap lip
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Newton (Fung va Mangasarian, 2001). Trong
nghién clru nay chung t6i st dung ban cai dat
libSVM cua (Chang va Lin, 2001). Béan cai dat nay
duoc cong déng hoc may xem nhu 1a chuén cai dat
cua SVM.

4.2 Nhin dang ngon ngir ky hiéu véi may
hoc véc-to hd trg

Cac dac trung duogc trich ra trong budc trich
dic trung dwoc dung dé biéu dién cac tir ngdn ngir
dau hiéu. Nhu thé, mdi tir duoc biéu dién bang mot
véc-to ddc trung co n phan tir. Trong ca ba phuong
phap trich ddc trung chung t6i dé xuét, n c6 gia tri
kha 16n nén chi can mo hinh SVM tuyén tinh 14 c6
thé phan 16p duoc dit lidu.

Mb hinh SVM co ban chi c6 thé ap dung dé
giai quyét bai toan phan 16p nhi phan. Bai toan
nhan dang ngdn ngit ddu hiéu 1 bai toan da 16p:
mdi tir trong ngdn ngit ddu hidu tuong Ung v4i mot
16p. Trong trudng hop nay ta co thé st dung mét
trong hai chién lugc: 1 — tit ca hay 1 -1 de xu ly
di liéu da 16p. Véi chién luoc 1 — tht ca, ta can xay
dung k m6 hinh SVM ung véi k 16p. V6i mo hinh
thtr i, ta xem mét 16p i nhu 1a 16p duong va céc 16p
khac xem nhu 14 16p am. Dé nhan dang mot phan
tur dir liéu m6i thude 16p nao, ta cho ca k m6 hinh
SVM cung phén 16p phan tir ndy, sau do quyét dinh
l6p cua phan tir moi bang phuwong phap binh chon

s6 déng. Chién luoc 1 — 1 ciing xur ly twong tw. Tuy
nhién, ta can phai xay dung Cf = %_1) mo hinh
tat ca, mdi mod hinh duoc xay dung dua trén dir liéu

cua hai 16p.

5 KET QUA THUC NGHIEM
5.1 Dirli¢u

Dit liéu duogc thu thap tir 5 hoc vién, mdi ngudi
dtng cach camera Kinect 2.5m, ding tryc dién véi
camera Kinect. Mdi ngudi thuc hién 14 ky higu da
duoc dinh nghia trude va thyc hién 4 lan v&i mdi
ky hiéu. Camera Kinect s& tién hanh thu lai tit ca
dir liéu bao gdm anh mau, anh do siu, toa do 20
khop xuwong va luu lai vao tap tin c6 dinh dang
xed. Hinh 2 minh hoa mét s ngdn ngit ky hiéu do
chung t6i thu thap tir cac hoc vién cua truong day
tré khuyét tat thanh phd Can Tho.
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Anh minh hoa

STT Ky hiéu

1 Ong
2 Ba

3 Dung
4 Sai

5 Hiéu
6 Nghi

Hinh 2: Mt s6 tir trong ngdn ngir dau hiéu

5.2 Két qua nhin dang véi ciac phwong
phap trich dic trung khac nhau

Bang 1 trinh bay két qua phan 16p (d6 chinh
xac phan 16p tong thé) ddi véi cac phuong phap
trich dic trung khac nhau. Phuong phap 4 cho két
qua cao nhit so v6i cac phuong phéap 1, 2 va 3.
Ngoai ra, ciing can phai chii y rang thong tin vé
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hinh déng ban dong mdt vai trdo kha quan trong
trong viéc phan bi¢t tir nay va tr khac. Chi riéng
thong tin vé hinh dang cua ban tay da cho két qua
80%. Viéc két hop dic trung quy dao chuyén dong
va dic trung vé hinh dang ban tay cho két qua cao
nhit, dat 90%. Diéu nay cho thdy riang thong tin vé
hinh dang ban tay déng vai tro rat quan trong trong
viéc nhan dang ngdn ngit ky hiéu.
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Bang 1: so sanh két qua phan 16p ddi véi cac phwong phap trich dic trung

< Phuwon Phwong Phuong phap3 Phuwong phap 4

TT Dictrmg phip 1 phip 2 *P id) *P ia)

1 Quy dao 19.64% 30.45% 37.14% 38.93%
2 Hinh dang ban tay 80.02%

3 Quy dao + hinh ding ban tay 86.93% 87.93% 88.93% 90%

6 KET LUAN VA HUONG PHAT TRIEN 2. Chang, C. C. and C. J. Lin, 2001, Libsvm —

Chung t6i da trinh bay mot phuong phap méi
trong nhan dang ngén ngir dau hiéu véi dir liéu thu
thap tir camera Kinect va déc trung GIST. Cac thuc
nghiém dugc thuc nghiém trén tap dir li¢u that thu
tir cac em hoc vién truong khuyét tat thanh phd
Can Tho. Két qua thyc nghiém cho thiy ring
phuong phap trich dic trung quy dao bang cach két
hop chia doan va téng hop thong tin theo thoi gian
cho két qua cao nhét. Viéc két hop dic trung quy
dao két hop voi ddc trung hinh dang ban tay da cai
thién dang ké hiéu qua nhan dang. V6i m6 hinh
may hoc véc-to hd tro, do chinh xac phan 1ép dat
90%. Két qua nay cé thé so sanh dwoc véi cac
phuong hién nay trong linh vuc nhan dang ngén
ngit dau hiéu nhu mé hinh Markov 4n.

V6i két qua kha quan nhu thé, chiing t6i s& tiép
tuc nghién ctu, thyc nghiém véi s6 luong tur nhiéu
hon, phttc tap hon (dwoc thuc hién bang 2 tay va c6
thé két hop vdi cac bd phan khac cua co thé). Mot
huéng phat trién khac 1a nghién ctru phuong phap
nhan dang cac tur lién tuc nham xay dung thanh
mot hé théng c6 kha ning giao tiép véi nguoi
khiém thinh. Ching dy dinh thyuc hién diéu nay
trong cac nghién ctru tiép theo.

Ciing can phai chi y ring, cac thuc nghiém
trong bai bdo nay dugc thuc hién voi camera
Kinect cua Microsoft phién ban v1. Phién ban v2
ctia Kinect c6 kha nang dinh vi cdc khép tt hon va
cho phép chup 4nh mau, anh d¢ sau rd hon. Ching
t6i hi vong rang két qua nhan dang s& tot hon néu
thuc nghiém trén di liéu thu nhan véi Kinect v2.

LOI CAM TA

Nhém tac gia xin chan thanh cam on sy hd trg
kinh phi cta Trudng Pai hoc Can Tho théng qua
d8 tai cAp co s6 T2015-29. Chan thanh cam on sy
hd trg cua cac em hoc vién trudng khuyét tat thanh
phé Céan Tho trong viéc thu thap dir lidu.
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