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ABSTRACT

Gesture recognition technology has been researched and developed in the
world by large corporations and universities in domestic and foreign
countries. However, its applications are mainly focused on game control,
computer control, robot control, interactive television, etc. There are very
few applications focused on supporting education.

This research “The teaching system with gesture recognition” is an
application of the gesture recognition technology to control the visual
presentation. The interactive capabilities allow users comfortably stand
and present while the slides of the presentation are shown. Whenever a
presenter wants, they can easily move to the next slide just by sweeping
hands in the air without using devices such as mouse, pen.

In addition, presenters can take notes by hand on the screen or perform
zoom content by sweeping hands. With the exceptional capabilities, the
research brings the most visual feeling about teaching presentation,
thereby enhancing the ability to acquire and create strong interest for
learners.

TOM TAT

Cong ngh¢ nhan dang ci chi tir lau da dwoc tién hanh nghién ciru va phat
trién trén thé gidi béi cdc tdp doan Ién va cdc truong dai hoc trong va
ngoai nuwdc. Nhimg ing dung cia né chu Yéu tdp trung vao nhw diéu khién
game, diéu khién may tinh, diéu khién robot, tivi twong tdc... nhung lai
chua ¢é nhiéu dé tai hay iing dung hiedng dén hé tro gido duc.

Pé tai “Hé thong hé tro giang day bang cong nghé nhdn dang cir chi” la
mét g dung cia cong nghé nhan dang cir chi vao diéu khién trinh chiéu
truee quan. Nhitng kha ndng tiwong tac cao ma dé tai nay mang lai nhir viéc
nguwoi dimg c6 thé dimg thodi mdi trinh bai néi dung dang dwoc trinh
chiéu. Bt cir khi nao muon, gidng vién c6 thé dé dang tiép tuc chuyén dén
slide tiép theo chi véi dong tac w6t tay trong khéng khi ma khéng phai siv
dung thiét bi hé tro nhuw chuét, bit trinh chiéu.

Ngodi ra, giang vién cé thé thuc hién ghi chii bang cach viét bang tay
khéng 1én man hinh hay thuc hién zoom néi dung bang cdch hedt hai tay ...
Véi nhitng kha nang vueot tréi, dé tai nay dem dén nhitng cam nhdn tricc
quan nhdt vé cach trinh bay cia ngwoi day, qua dé ting cwong khd ndng
tiép thu va tao hirng thit manh cho nguoi hoc.

Trich dan: Huynh Ngoc Thai Anh va Pham Nguyén Hoang, 2016. H¢ thong hd tro giang day bing cong
ngh¢ nhan dang ctr chi. Tap chi Khoa hoc Truong Pai hoc Can Tho. 42a: 7-17.
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1 GIOI THIEU

Véi dac diém giang day khac nhau trén giang
duong dai hoc ¢ tirng mon hoc, tiing chuong, ting
bai, tham chi ting muc, co6 thé sir dung cac phuong
phap day hoc khic nhau. Song dé phat trién tu duy
trong day hoc va thu hat dugc sy hiing thu cua sinh
vién thi phuong phap truc quan 1a mét trong nhiing
phuong phap hiéu qua nhét hién nay. Cac noi dung
bai giang duogc hién thi truc quan va thu hiat dugc
hting thi ctia sinh vién. Tuy nhién, chiing ta van c6
thé ting cuong hiéu qua sir dung phwong tién truc
quan dén mot tdm cao mdi bang cach thay doi
phuong phap diéu khién trinh chiéu bang twong tac
truc tiép. Trong d6, nhan dang ci chi 1a mot
cong nghé day hira hen dem dén nhitng dot pha

Phén A: Khoa hoc Ti nhién, Cong nghé va Méi trieong: 42 (2016): 7-17

moi trong viée hd trg giang day bang twong tac
truc tiep.

Nhitng kha nang twong tac cao ma cong nghé
nay mang lai nhu viéc giang vién co thé dung thoai
mai trinh bai ndi dung dang dugc trinh chiéu va bat
ctr khi nao mudn, giang vién ¢ thé dé dang tiép
tuc chuyén dén slide tiép theo chi voi dong tac ludt
tay trong khong khi ma khong phai sir dung thiét bi
hd tro nhu chudt, but trinh chiéu. Ngoai ra, giang
vién c6 thé thuc hién ghi chu bang cach viét bing
tay khong lén man hinh hay thuc hién zoom néi
dung bang cach luét hai tay... Vi nhitng kha ning
vuot trdi, cong nghé nay dem dén nhitng cam nhan
tryc quan nhat vé cach trinh bay cua ngudi day,
qua d6 ting cuong kha ning tiép thu va tao hing
thi manh cho nguoi hoc.

Hinh 1: H¢ théng day hoc bang cir chi SynergyNet Classroom - Pai hoc Durham, Anh Quéc

Mot hé thdng hd tro giang day bang nhan dang
ctr chi dwoc xdy dung bao gdbm 3 thiét bi chinh:
thiét bi hién thi nhu may chiéu hodc man hinh; mot
may tinh va mot thiét bi camera c6 hd trg cam bién
nhan dang chuyen dong. Hién nay, hau hét cac
phong hoc trong hau hét cac giang duong dai hoc
dd dwoc dau tu hé thdng may tinh va may chiéu dé
phuc vu cho cong tac giang day, vi vay dé co thé
dua cong nghé nhan dang cu chi vao sir dung va
hoat dong tSt thi chi can két hop thém thiét bi
camera. Gia thanh cua thiét bi chi méi pht hop cho
nghién ctru va phuc vu trong cac phong hoc hién
dai, nhung voi sy phat trién ciia cong nghé thi gia

thanh cua thiét bj ngdy cang giam, img dung pho
bién h¢ thong nay s€ kha thi hon trong mét twong
lai gan.

Viéc sit dung mot camera c6 hd trg cam bién
chuyén dong chuyén dung s& co hiéu qua so véi
viéc xdy dung giai thuat nhan dién chuyén dong
trén nhitng camera thong thuong, nho d6 hé théng
s€ c¢6 dd nhay cao, dem dén nhitng hiéu qua thiét
thuc va camera Kinect - mot thiét bi dugc phat
trién va hd tro boi Microsoft co kha ning lam dugc
diéu nay, Kinect dem lai mgt pham vi nhan dang
rong cho hé thdng, nho d6 giang vién cé thé tu do
thao tac khi dang giang day.
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Hé théng hoat dong bang cach nhan dién
nhung ctr chi thong thuong va tryc quan cua gidng
vién, chinh vi thé s& d& dang cho ngudi dung tiép

can. Pong thoi chuong trinh thuc thi s& dugce xay
dung trén nén tang Windows nén thuén tién cho
vi€c cai dat va str dung.

Nhan dién cir chi trong hd trg giang day tuy la
mot bai toan mdi nhung nhén dugc nhiéu sy quan
tdm, nghién ctu tir cac hang cong nghé 16n va cac
cong déng 1ap trinh, cu thé 1a Microsoft da hd tro
bd cong cu lap trinh Kinect SDK cho thiét bi nhan
dién ctr chi Kinect, thu hit dugc sy quan tdm va su
dung cua cong déng lap trinh C#, C++. Chinh vi
thé, viéc nghién ctru cong nghé va lap trinh san
pham phan mém tr& nén dé dang hon.

Truéc nhitng nhu cau sit dung rat cdp thiét,
nhiing kha ning xay dung dugc hd tro tot, két qua
dem lai htra hen nhiéu tiém ning sir dung va phat
trién, c6 thé khéng dinh réng viéc xay dung "H¢
théng hd tro giang day bang cong nghé nhan dang
cu chi" tai Truong Pai hoc Cin Tho 12 mot bai
toan thiét yéu va kha thi.

1.1 Nhirng nghién ctru lién quan trong linh
vue diéu khién trinh chiéu bing Kinect

Diéu khién trinh chiéu bang ctr chi 1 mot bai
toan dugc quan tdm trong va ngoai nudc. Ngoai
Camera Kinect phat trién boi Microsoft thi cac
hing cong nghé khac da dua ra thi truong thiét b
c6 tinh nang tuong tu: camera 3D ( Intel), Hand
Gesture V2 (Omron), Vaio Gesture Control (cong
ngh¢ trén laptop Vaio ctia Sony), dong Smart TV
(samsung), thiét bj Leap Motion (Leap Motion)

v... Trong d6 Kinect va Leap Motion 14 hai thiét
bi duoc cac truong Pai hoc wu tién xay dyung Ung
dung diéu khién trinh chiéu. O cac hé thong dicu
khién PowerPoint bang Kinect, cac phuong phap
diéu khién c6 thé chia thanh 3 nhém chinh: nhan
dang ctr chi cua ban tay, nhan dang cir chi cua co
thé va nhan dang giong noéi (Daniele Ravi, 2010,
Bob L. Sturm, 2011).

Trong Hé théng nhan dang céc cir chi co ban dé
diéu khién trinh chiéu xdy dung boi Bob L. Sturm
(2011), cir chi xoe - ndm tay cung v&i cir chi vay
tay - ludt tay duoc nhan dang. O hé thong nay gbi
thu vién OpenNI dwoc st dung Kkét hop voi
KinectSDK dé ting cudng kha ning xu ly, tuy
nhién chirc nang diéu khién trinh chiéu chi bao
gdém chiic ning chuyén silde. Vi Hé thong diéu
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khién PowerPoint dugc phat trién boi Software
Club — ComRoom, Pai hoc Kookmin (In-Ho Choi.
et al., 2015), ngoai chirc nang diéu khién trinh
chiéu, Kinect con duge sir dung dé tao ghi chu trén
man hinh bang ctr chi.

Tai cac truong dai hoc trong nudc da co6 nhiing
dé tai xdy dung cic giai thuat didu khién
PowerPoint bang cir chi trén camera CMOS. Ddi
v6i viée sir dung thiét bi Kinect thi tiéu biéu nhat 1a
Hé théng tmg dung Kinect vao viéc trinh chiéu tai
liéu (Tran Viét Dirc. Treong Minh Hiéu, 2013). Hé
thong nay hd trg nhidu cir chi co thé nhu xoay
vong, ludt tay, déy tay vé trude. .., diéu khién duoc
trinh chiéu va thao tac con trd, mot wu diém khac
ciia hé théng nay 1a két hop diéu khién bang
giong noi.

O hiu hét cac nghién ciru trude, cac thao tic
diéu khién dugc x@y dung phong phu va da dang,
¢6 su két hop voi didu khién bang ban tay va giong
n6i, nhiéu hé théng két hop thém cac goi thu vién
hd tro dé ting kha ning xir ly. Piém hang ché ¢
hau hét cac hé thdng nay 1a sb luong chuc nang
diéu khién thuong chi tap trung vao viée chuyén
slide trinh chiéu, it ting cudng thém cac chirc ning
nhu ghi chq, thu phong...

1.2 Giai thuat Light Coding

Trong cac nghién cuu trude day, cod su tranh
luan vé giai thuat nhan dang trén Kinect 1a Time-
of-Flight (tinh toan thoi gian di chuyén di va vé
cua chung sang) hay 1a Light Coding (Phan tich
thong tin cua cac tia sang hong ngoai phan xa tir
moi truong). Theo Daniele Ravi (2010) va A.Z.
Hassani (2011) thi Ligh Coding chinh 1a giai thuat
duoc lap trinh trén con chip xir ly PrimeSense
PS1080 SoC cua Kinect. Giai thudt nay duoc cho
la dap ung chinh xac hon cho viéc su dung & moi
truong trong nha (Trn Viét Duc, 2013).

Project s& chiéu mot chum sang hong ngoai, tao
nén nhimg dém sang co tap hop c¢b dinh & khong
gian phia trude Kinect, Nhitng dom sang nay dugc
tao ra nho mot ngudn sang truyén qua luGi nhiéu
xa (diffraction grating). Tap hop cac diém sang nay
dugc IR camera (camera hong ngoai) chup lai,
thong qua giai thuat dac biét dugc tich hop trong
chip xir Iy cho ra ban d6 do sau. Ban chit cua giai
thuat nay la cac phép toan hinh hoc dua trén
quan hé hai cam bién IR camera va Projector
(nguon phat).
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Hinh 2: Chiing tia hdng ngoai va giai thuit Light Coding

Project (ngudn phat) phat di mot tia sang doc
duc‘mg, mau xanh 14, né s€ duoc chyp lai dudi ‘dang
mot d@m sang boi IR camera khi cham vao bé mat
vat thé trong khong gian.

S& c6 ba mat phang & ba khoang cach khac
nhau dugc gia dinh trong Light Coding:

— Mit phing gan Kinect (close plane).

— Mt phéng & xa Kinect (Distant plane).

- Mat phépg tham chiéu (Reference plane) &
gitia hai mat phang trén.

Trong d6, mit phiang tham chiéu dwoc biét
trudc bén trong Kinect véi diy du thong tin vé
khoang cach, mat phing anh (image plane) cua IR
camera, 14 mat phing hinh chiéu cua cic diém

trong khong gian thu‘vé béi IR camera. (Nguyén
Hoang Minh,2010, Tran Viét btic, 2013)

Khi tia sang mau xanh 14 cham véao 3 diém trén
3 mat ph:fmg lan luot 14 A, B, C. Ba diém nay dugc
chiéu 1én mat phing anh tuong tmg 1a A’, B*, C’.
Néu diém A cang gan Kinect (hay close plane cing
gan Kinect) thi A’ cang xa B’ v& phia bén phai.
Nguoc lai, diém C cang xa Kinect (hay distant
plane cang xa Kinect) thi C’ cang xa B’ vé phia
bén trai. T do, khi biét trudc hudng, diém xuét
phat cua tia sang tir Project va vi tri B* 1a hinh
chiéu ciia diém B trén mit phang tham chiéu lén
mit phing anh, Tir cac thong tin nay Kinect s& tinh
dugc do sau anh hay khoang cach téi vét thé ciing
nhu xac dinh duoc chuyén dong cua co thé hay vi
tri cac khop.
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Hinh 3: Céu tric hoat dgng ciia hé thong
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1.3 Céu triic hé thong

Déi voi phan cimg thi camera Kinect dong vai
tro 14 hat nhan ctia hé thong, véi cac cam bién hong
ngoai duogc trang bi, Kinect c6 thé nhu nhan cac ctr
chi cua nguoi dung. May tinh thyc thi chuong trinh
xu ly cac cu chi thu duoc tir d6 sinh ra cac Iénh
dicu khién. May chiéu (hay man hinh) la thiét bi deé
hién thi ni dung Powerpoint. Twong tmg vdi phan
cting thi 1ap trinh phin mém s& bao goém 2 thanh
phan 1a chuong trinh c6 vai tro dlqu khién va
Powerpoint la d6i twong dugc dieu khién.

Cac chuc nang didu khién Powerpoint (twong
{mg véi cac ché do) duge xay dung bao gom :

- Chuyen Slide (Normal)

— Thu phong ndi dung trén man hinh. (Zoom,
Zooming)

— Ghi cht ndi dung trén man hinh.(Paint,
Painting)

— Diéu khién diém Laser. (Point)
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o
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— Thoat trinh chiéu.(Pre_stop, Stop)
1.4 Nguyén Iy hoat dong ciia hé thong

Hoat dong ctia hé théng duogc chia thanh 3 qua
trinh xr 1y 14 thu nhan tin hi¢u ctr chi cua ngudi
ding, xir Iy cac tin hiéu nay thanh co ché diéu
khién va két ndi diéu khién Powerpoint (Wright.
M. et al.,2011)

O qué trinh thu nhan tin hiéu cir chi ngudi dung
bit dau bang viéc camera Kinect phat di nhiing
chum tia hong ngoai ra méi truong bén ngoai,
Kinect s& xir ly cac tinh hiéu phan hdi dya giai
thuat Light Coding. Tin hiéu ctr chi ngudi dung can
thu nhan chinh 1a dir li¢u toa d§ cua 20 khdp trén
toan bd co thé trong khong gian 3 chidu. Dit liéu
nay dugc truyén lién tuc dudi dang chudi cac
khung (frame) chura thong tin toa do cua cac khop
va dugc goi la Skelecton frame (Daniele Ravi,
2010, Bob L. Sturm, 2011). D& liéu thu duoc sé
duogc truyén dén chuong trinh & may tinh véi toc
d6 30 frame/s dé thuc hién qua trinh xur 1y.

*Y

Sensor Direction

Hinh 4: Cac khop trong Skelecton frame

X Iy cac tin hiéu thanh co ché diéu khién ciing
la budc quan trong nhat trong viéc xay dung hé
thng. Pau tién mot sé rang budc s& duoc xac dinh
duya trén thong tin toa do cac khop trong Skelecton
frame. Cac rang budc nay bao gom sé nguoi dung,
pham vi thao tic, kha nidng nhan dang cac khép,
pham vi bét cir chi, thoi gian nhan cir chi va toe do
chuyén dong. Céc rang budc nay dong vai tro 1a co

11

s6, thude do dé xac dinh hanh dong, ctr chi nhu thé
nao s& duoc nhan 1a ctr chi diéu khién. Toa d¢ ciia
2 khdp Hard right (ban tay phai) va Hard Left (ban
tay trai) s& lién tuc duoc kiém tra voi cac rang budc
ké trén, néu tat ca diéu kién rang budc cia mdt cur
chi diéu khién dugc thoa, cir chi d6 dwoc ghi nhan
dé thuc hién cac 1énh diéu khién.
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STT Tén ma cua cir chi Mo ta cir chi

Cac rang budc chinh

Ban tay phai 1én cao hon

1 Hand_Turn_Right nguc va dua sang phai.

Khép Hand_Right & phia bén phai khop
Shoulder_Right (vai phai) 0.2 m

Téc do chuyén dong ciia khép Hand Right theo chidu
ngang 16n hon 0.2 m/s

Ban tay trai 1én cao hon

2 Hand Turn Left . .
- - nguc va dua sang trai.

Khép Hand Left ¢ phia bén trai khép Shoulder Left
(vai trai) 0.2 m

Téc d6 chuyén dong ciia khop Hand_left theo chiéu
ngang 16n hon 0.2 m/s

3 Right Hand Click Ban tay phai ra trudc.

Khép Hand Right ¢ phia truwée khop Shoulder Right
(vai phai) 0.1m

Téc d6 chuyén dong ciia khép Hand Right theo chidu
doc 16n hon 0.3 m/s

Ban tay phai 1én cao hon
vai 20 cm va giit trong 2
gidy

4 Right Hand Up

Khép Hand_Right ¢ phia trén khép Shoulder Right
(vai phai) 0.2 m )
Toa d6 khdép Hand Right co dinh trong 2 gidy

5 Left Hand Click  Ban tay trai ra trudc.

Khép Hand _Left ¢ phia truéc khdp Shoulder Left (vai
trai) 0.1 m

Téc d6 chuyén dong ctia khép Hand Left theo chiéu
doc 16n hon 0.3 m/s

Ban tay trai 1én cao hon

6 Left_Hand_Keep nguc va gilt yén 0.5 gidy.

Khép Hand _Left ¢ phia truéc khdp Shoulder Left (vai
trai) 0.1 m )
Toa d6 khép Hand Left c6 dinh trong 0.5 gidy

Ban tay tri khong con con
gilt hodc khong co dinh
trong 0.5 gidy.

7 Left Hand UnKeep

Khép Hand_Left khong con thoa mét trong cac diéu
kién cta Left Hand Keep

Hai tay gilt ¢ vi trf cao hon
vai va gitt ¢ dinh trong 0.5
gidy.

8 Two Hand Up

Khép Hand_Right, Hand_Left ¢ phia trén khép
Shoulder Right va Shoulder Left 0.2 m

Toa d6 2 khép Hand_Right, Hand_Left ¢6 dinh trong
0.5 giay

Hai tay khong con con gitr
hodc khong co dinh trong
0.5 gidy.

9 Two_Hand Down

Khép Hand_Right hodc Hand_Left khong con thoa mot
trong cac diéu kién cia Two Hand Up

Hai tay da gitt ¢ vi tri cao

10 Two_Hand End hon vai va dua ra xa nhau.

Khép Hand_Right va Hand Left thoa cac diéu kién cua
Two_Hand Up.

Khoang cach Khop Hand_Right va Hand_Left 16n hon
0.4 m

Két thuc qua trinh nay 1a viéc xdy dung mot co
ché diéu khién, 10 ctr chi vira duwgc nhu nhin s€ tré
thanh diéu kién dé luan chuyén giita cac ché do

trong hé thong, tir 6 tao nén sy hoat dong cua ting
tinh nang cling nhu toan bo hé thong.

12
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Left Hand keep
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Hinh 5: So d6 luin chuyén cac chirc ning trong hé thong

Qua trinh cudi cung 1a két ndi diéu khién
Powerpoint, ban thdn Powerpoint phién ban 2013
d3 hd trg thu phong, v&, diéu khién diém lazer, cac
chitc ning nay dwoc didu khién bang hé théng
phim tit. Chinh vi thé, cong viéc ciia qua trinh nay
1a két ndi voi cac phim tit nay mot cach twong tng
theo ting chirc ndng. Phuong phap nay dem lai
mot vu diém 16n d6 13 hé thong c6 thé d& dang thay
d6i dé diéu khién mot chuong trinh may tinh bét ki
bang cach thay d6i hé thong phim tit ma khong
phai lap trinh lai toan bo.
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1.5 Uu diém va han ché cia hé thong

Uu diém 16n nhit ma hé théng dem lai la kha
ning diéu khién Powerpoint bing mot phuong
phap hoan toan méi g6 1a bang cu chi nhung van
giit lai va két hop dwoc vé6i cic phwong phap
truyén théng nhu 1a dung chudt, hay 1a bat thuyét
trinh. Hé théng hoat dong bang cach nhan dang
nhiing ctr chi théng thuong va truc quan cua giang
vién, chinh vi thé s& d& dang cho ngudi dung tiép
can. Pong thoi chuong trinh thuc thi s& dugc xay
dung trén nén tang Windows nén thuan tién cho
viéc cai dat va str dung.
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Céch b tri hé thdng don gian chi la gén két thiét bi
Kinect vao hé théng vbn ¢o, chinh vi thé rat thuan
tién va khong ton thoi gian gia cong, lip dat. D6i
voi riéng kha nang nhan dang ct chi, thi viéc st
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dung Kinect dem lai cho hé théng mot vu diém rat
16n, do 1a d§ nhay cao, it bi anh huong boi diéu
kién moi trudng va quan trong nhét 1a mot pham vi
thao tac rong (khoang 2 m?) .

Y §

Hinh 6: B6 tri ciia hé thong

Sau nhitng vu diém vuot troi trén thi hé théng
van con mot sd han ché can duge khic phuc nhu do
nhay can duoc t6i wu hoa. Van con xdy ra sai sot va
nhan nham giita céc cir chi véi ti 18 16i trung binh
9% xét trén 100 cur chi, cac thao tac Iudt tay sang
trai va phai nhan 151 khoang 10%, cac thao tac ddy
tay vé phia trudc nhan 16i khoang 8%. Hién tai,
chuong trinh chi hd trg mot ngudi diéu khién, chua
hd tro da nguoi ding. Han ché cudi cung ciing la
khé khan 16n nhét chinh 1a gia thanh va tinh phd
bién cua thiét bi camera Kinect, gia thanh hién nay
tuy khong con cao nhung thiét bi nay chwa duoc
ban rong rdi ¢ Viét Nam nén co thé gy trd ngai
khi xay dung hé thdng dai tra.

2 PONG GOP CUA DE TAI

Dé tai nghién ctru va xay dung mot chuong
trinh nhan dang ctr chi co ban. Tir tién dé nay co
thé phat trién thém nhiéu g dung cho cong nghé
nhan dang cir chi trong nhiéu linh vuc khac nhau.
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Ung dung d& tai vao trong thuc t& gop phan hd
tro hiéu qua viéc giang day trén 16p cua giang vién,
ddng thoi mot hé théng hd tro hiéu qua cho sinh
vién trong viéc thuyét trinh truc quan ciing nhu béo
cho dé cuong, ludn van.

Cong nghé nay sé dem lai sy méi la trong
phuong phap day hoc, nang cao hiéu qua giang
day, qua d6 gop phan xdy dung nén mot modi
truong hoc tap cong nghé cao 1a co so cho su doi
mai va nang cao phuong phap hoc tap, giang day.

3 AP DUNG THUC TE CUA HE THONG

Hién nay, hé thong da duoc dua vao thuc té dé
chay demo, kiém tra va di thu duoc nhiing két qua
kha quan. Trong diéu kién kiém tra h¢ thong dem
lai két qua kha cao, do chinh xac thu dugc cua cac
thao tac cur chi 1a khoang 87-96%. Tuy nhién, khi
ap dung vao méi truong thuc té, ddi voi cac diéu
kién khac nhau thi chi s6 nay co thé s& thap hon.
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Hinh 7: Ti 1€ ctr chi nhan ding trén 100 cir chi

4 GIAI PHAP CHO HE THONG

Pé hé théng ¢6 thé hoat dong tdi wu, dem lai
nhitng hiéu qua thiét thyc nhat thi can thyc hién
chc giai phap t6i wu. V& miat phan mém can phai
tang téc do tinh toan ciia chwong trinh, nghién ctru
xay dung cac giai thuat xur Iy mdéi, ting cudng cac
chirc ning diéu khién twong tac cho hé théng va
nhit 1a ghi nhan cac ¥ kién, danh gia, thong tin
kiém thir tir &6 hoan thién hé thong.

Vé mit phin ctng, ¢6 thé ting cuong d nhay,
kha ning nhan dang cua thiét bj bang cach thay thé
thiét bi hién tai la Kinect V1 bang phién ban méi
hon 1a Kinect V2, qua d6 thu vién hd tro ciing
dugc nang cap 1én phién ban mai nhat 1a Kinect
SDK 2.0.

Hé thong co dugc ng dung vao thuc té hay
khéng phu thudc rat nhleu vao céc giai phap ung
dung hé théng. Pau tién can phai thu hat sy quan
tam tir phia ngudi dung 1a sinh vién va gidng vién,
day s& la nguoi dung va 1a nguoi kiém tra hoat
dong cua hé théng. D6 1a co s& dé tao nén mot moi
truong tng dung cho hé thdng.

Tiép theo can phai kiéu goi dwoc von dau tu
cho dé tai tir phia Truong Pai hoc Can Tho cling
nhu cac ngudn von khac, nguon vbn nay s& hd tro
cac chi phi cho viéc mua thiét bi, bd tri hé thong,
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cai dat, kiém thir hé thdng cung cac chi phi khac.
Dé lam duoc 2 diéu nay, can thuc hién tdt qua trinh
gidi thidu va quang ba cho d& tai.

Cubi cung 1a xay dung cac phong hoc img dung
ctr chi, cac phong nghién ciru vé tmg dung cir chi,
day s€ 1a noi hé théng duogc su dung va dem lai cac
hiéu qua thiét thyc.

5 HUONG PHAT TRIEN CHO PE TAI

Dé tai hira hen dem lai rat nhiéu huéng phat
trién. D6i voi riéng hé thdng, co thé két hop vao
nhén dang giong nodi va nhan dang khuén mat, qua
d6 sé tang cudng tinh tuong tic cao cia hé thong.
Thay ddi hé thong phim tit s& c6 thé diéu khién
dugc bat ki chuong trinh tmg dung nao trén may
tinh, nhu vay chuong trinh c6 thé tr& thanh hé
thong choi game bang ctr chi, hé théng xem video
bang cir chi... Néu thay dbi phuong thirc nhan
dang cac hanh vi, co thé tao thanh céc hé théng
man hinh chiéu cam tng.

Khi thay thé ngi dung bai giang bang cac menu,
s€ tao nén cac menu tuong tac ci chi, su dung
trong cac quan an, nha hang cao cip. Néu ndi dung
trinh chiéu 1a cac hinh anh trong ho so bénh an, hé
thong s& gitp ich cho cic y béc si trong luc phau
thuat khi vin deo ging tay ma van cé thé diéu
khién trinh chiéu.
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DP6i voi nhan dang cur chi sir dung Kinect, nha théng minh, thiét bi théng minh...
huéng phat trién vo ciing rong mé. C6 thé két hop
va hé théng cic md hinh 3D dé tao thanh cac hé
thdng twong tac thuc té do. Cac cir chi cia ngudi
dung khong chi dimg ¢ diéu khién may tinh, ma c6
thé ding cho cac hé thong diéu khién robot, ngoi

Huéng phat trién cua dé tai khong chi dimg lai
& nghién ctr va cac g dung doi séng, ma do con
¢6 thé 1a cac ung dung am nhac 4o, cac hé théng
cham soc stc khoe bang cir chi, hay cic cach tay
robot g& min tur xa.

Hinh 9: Ung dung ciia dé tai trong thyec té

. C§ thé khégg dinh ring, huéng phat trién cta TAI LIEU THAM KHAO
dé tai nay noi riéng va ung dung nhan dang cu chi )
ndi chung s& khong chi ding ¢ gido duc, kinh te, y Andrew K. Lui, Vanessa S.C. Ng, Chut.l-Hong
té, am nhac, quan sy ma con nhiéu hon thé nira. Chan. 2013. Gesture-Based Interaction for

Seamless Coordination of Presentation
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