@

MOT GIAI PHAP THEM CHUC NANG
CUA BANG TUONG TAC
VAO HE THONG PROJECTOR-COMPUTER
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ABSTRACT

Interactive whiteboards (IWB) have been produced and widely used in the world.
In Vietnam, IWBs are rarely used because their price is still high. With the development
trend in education in Vietnam recently, more and more teachers use Powerpoint with
projectors as the main teaching method. However, this method also has some
weaknesses, especially when the lecturer wants to present his or her ideas by handwritten
method. Therefore, it is necessary to find out a solution to add IWB’s functionalities to a
projector-computer system or a LCD-computer. That is the reason why we have carried
out this project.

Key words: Interactive whiteboard, IWB, IWB using Wii Remote, infrared pen,
detecting location unit, calibration, toolbar.

Title: A solution of adding the functions of interactive whiteboard into the system of
projector-computer or LCD-Computer.

TOM TAT

Bang tuong tac (interactive whiteboard, IWB) da duoc san Xuat va dugce sir dung
kha pho bién trén thé gidi. Riéng 0 Viét Nam, s0 IWB dugce sir dung con rat hiém do gia
thanh cta nd con kha cao. Véi su phét trién cua gido duc va dao tao & nude ta, hién nay
phuong thitc giang day trinh chiéu Powerpoint dung projector da tré nén thinh hanh, dac
biét Ia trong cac truong dai hoc va cao dang. Phuong phép nay cling c6 nhitng nhuge
diém riéng cua no, chang han nhu trong céc truomg hop cén giai thich thém hodgc lam bai
tap, khi do thay phai két hop trinh chteu va viét bang. Dé két hop cde hinh thie nay véi
nhau ta can IWB. Tir nhu cdu thue té trén, chung toi da nghién ctru giai phap thém cac
tién ich ctiia IWB vao h¢ thong projector- computer hodc LCD-computer.

Tir khéa: Bing twong tic, IWB, IWB sir dung Wii Remote, biit hong goai, bé phin ldy
toa dj, dinh khung tdic dpng, thanh coéng cu.

1. MO DAU

Bang dién tir tuong tac (mteractlve whiteboards, IWB) la mdt man hién thi twong
tac (interactive display) lén duoc két nbi voi bo xur ly hodc may vi tinh ma trén do nguoi
ding co thé viét, v&, x6a va sur dung cac phian mém may tinh bang ngén tay, but tram
(stylus) hodc but cam tng (sau day s& duge goi chung la bat). N6 khéng chi thuc hién
céc chie ning cta bang phan (nhung khéng cé bui phan) ma con cho phép thuc hién cac
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img dung cta cong ngh¢ thong tin. Cac thao tac truc tiép trén IWB cho phép thuc hién
cac chirc nang nhu sau: viét, vé, x0a, danh d4u va luu cac trang dir liéu nay vao by nhé
may tinh, néu co cai dat phén mém OCR (optical character recognition) trén mdy tinh thi
céc chir viét thao (cursive writing) ¢o thé chuyen 601 thanh van ban (text); diéu khién
trinh chiéu Powerpomt diéu khién chay cac phan mém trén may (duyét, mo, luu va xoa
tap tin; két ndi mang va duyét web, thuc hién céc ung dung da phuong tién,...). Noi
chung, vi mot but ching ta c6 thé thuc hign tat ca cac chirc ning trén nhu dung chuot
may tinh diéu khién trén giao dién ngudi dung.

[WB da duge san xuét va duge sir dung kha pho bién trén thé gioi. BESA (British
Educational Suppliers Association) da thuc hién sy khao sat hing nam vé cong nghé
théng tin trong cac truong hoc & Vuong quéc Anh, theo tuong trinh ndm 2010, ¢6 87%
l6p bac tiéu hoc va 64% lop bac trung hoc duge trang bi IWB (Hinh 1). Ciing & Anh
Qudc, cong ty Decision Tree Consulting chuyén nghién ctru thi truong ¢ London da diéu
tra nhu cdu vé IWB & 66 qude gia trén thé gi¢i va tién doan ring trung binh ctr 7 16p hoc
sé duge trang bi 1 IWB vao nam 2011. Cac tinh nang wu viét cua IWB rat thuén loi cho
viéc trinh bay bao cao va giang day trén 16p.
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Hinh 1: So db ting trudng hing nam cia IWB (% sb 16p ¢6 IWB)
(http://www.besa.org.uk/besa/documents/index jsp?mode=search&topic=0&r=true&b
=true&o=true&keyword=ICT+in+UK+State+Schools&x=41&y=13)

Riéng & Viét Nam, s6 IWB duoc st dung con rat hiém do gia thanh ctia n6 kha cao
(tir 1.000 USD dén 10.000USD tuy loai va chat lugng, chua tinh thué va phi chuyén cho,
phan phdi). Bang dién tir tvong téc dang la miém mo wdc ctia nha gido.



Véi su phit trién cia gigo duc va dao tao & nude ta, hién nay phuong thire giang day
trinh chiéu dung Powerpoint dung projector da tré nén thinh hanh, dic biét la trong cac
trudng dai hoc va cao ding. Phuong phap nay ciing ¢6 nhitng nhuge diém riéng cua no,
ching han nhu trong céc truong hop can giai thich thém hodc lam bai tap, khi do thay
phai két hop trinh chiéu va viét bang. D¢ két hop céc hinh thire nay vao mot ta cin IWB.

Tl nhu cdu thyc té trén, chiing 161 da nay sinh y tuong thém cdc tién ich cua IWB vao
hé théng PrOJector-Computer (hodac LCD- -Computer). Pidu nay co nghia la tr b
projector va may vi tinh ¢6 san, ching ta thlct ké thém “bd thiét bi hé tro™ dé s dung hé¢
thong nay tuong tu nhu mot IWB. Mot van dé quan trong khac cin phai tinh dén, dé la
bd thiét bi hd tro phai dé cai dat va c6 gid phu hop voi kha nang cia mot gido vién binh
thuo’ng Khi d6 cong trinh ndy méi ¢6 hiéu qua that sy. B thiét bi hd tro gdm bo phén
giao tiép véi may tinh (lay toa do) va mot but. Bo thiét bi nay co thé két hop vaéi may
tinh va projector san c¢é dé tao thanh bang di€n tur tuong tac. Thiét bi hd tro o thé két noi
vol may tinh thong qua dudng truyen v tuyén, bluetooth hodc day din gan vao cong
USB, ngudi gidgo vién hogc thuyét trinh vién ¢6 thé dimg trén bang dung but dé thuc hién
cdc tinh nang cua IWB.

2. PHUONG PHAP NGHIEN CUU
2.1. Tim hiéu nguyén Iy hoat dong cua IWB
Sau khi tim hiéu nguyén 1y hoat dong cua nhiéu loai IWB khac nhau, ching t6i ¢6 thé

tong hop thanh mdt nguyén 1y chung. Trude tién ching ta can dinh nghia céc khai niém
sau:

- Bit: la cong cu dung dé viét, v&, danh ddu, x6a va didu khién phan mém may tinh
bang cdc tuong tac trén giao dién dé hoa ngudi dung. But ¢6 thé 1a ngon tay, but
trém, but cam ung,... Co thé phan lam hai loai: but thu dong 1a loai khong co
nguén cap dién va th twong tac co hoe nhu ngén tay, but trdm (stylus); but tich
cuc la loai but cin ¢6 ngudn cap dién, nhu bat cam tng dién tir, but héng ngoai.

- Bang hay man hinh: la thiét bi dé hién thi cac ndi dung cén trinh bay va giao
dién nguoi dung. Béang ¢6 thé la man hién thi thu dong (man vai, vach tuong,
bang théng thuong,... ¢ mau nén thich hgp dé chiéu hinh anh lén dé) hoac la
man hién thi tich cuc (nhu man hinh LCD, man hinh cam tmng).

- B xir ly: ¢6 thé lap dat thanh mot hé théng voi man hinh hogc 1a mét may tinh ¢4
nhén (PC) duge két ndi véi projector va/hodc bang.

Tur cac khai niém da duoc dinh nghia, ching ta c6 thé phat biéu mét cach ngan gon
nguyen ly hoat dong cua IWB nhu sau: Bit duoc dimg dé xde dinh toa dé clia mot hodc
nhzeu diém trén bang bczng thao tac cua nguoi dung, cdc toa do nay dugc tach va rruye
vé bé xir 1y va duoc xem nhue la kiéu dit liéu con tro chugt. Phan mém sé xit Iy cdc diém
toa dg dé thuec hién cdc chire ndng ciia IWB.

2.2. Phan loai IWB
Chung ta co cac cach phan loai khac nhau dya vao cdc tiéu chi khac nhau:

2.2.1. Phan loai dwa vao vi tri nguon sing




Theo cach phan loai nay thi ¢6 2 loai IWB. Do la IWB chiéu trude (front projector
IWB) va IWB chiéu sau (rear projector IWB).
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Hinh 2: IWB loai chiéu trwée va chiéu sau

- TWB chiéu trwée thuong ding man hién thi thy dong va hinh anh duoc chiéu tur
mdt projector dat & phia trude. But duge ding la loai cam ung hdng ngoai hodc
but camera ky thudt s6. Nhuge diém ctiia IWB chiéu trude 1a in bong canh tay cua
nguoi trinh bay 1én man anh ngay ca khi ding & tu thé né sang mot bén.

- TWB chiéu sau c6 ngudn sang chiéu tir phia sau cia man hinh. Man hinh thugc
loai tinh thé long (LCD) hodc plasma c¢6 tinh nang man cam tmg (touchscreen).
But duoc dung la loai bat thu dong. TWB chiéu sau khong bi che bong boi nguoi
thuyét trinh, nhung gia thanh thuong dic hon nhiéu so vai IWB chiéu trude.

2.2.2. Phén loai dua vao cong nghé ché tao hodc nguyén Iy hoat dong
Theo tiéu chi nay thi IWB duoc chia thanh nhiéu loai nhu sau:

(1) IWB man hinh cam tmg dién trd (resistive touchscreen), but duoe dung la loai
thu dong.

(2) IWB man hinh cam ting dién tlr (electromagnetic touchscreen), but duge ding
1a loai tich cuc cam ung dién tur.

(3) IWB man hinh cam tmg dién dung (capacitive touchscreen), bt duge dung la
loai thu dong.

(4) IWB 4p dung cong nghé man sang hdng ngoai (infrared light curtain) hoac
man sang laser (laser light curtain), bt duge dung la loai thu dong.

(5) IWB 4p dung cong nghé¢ “phat huy sw phan xa toan phan bén trong”

(frustrated total internal reflection). But duge dung la loai thu dong. Nguyén
Iy hoat dong cua IWB loai nay duge tom Lal nhu sau: 4nh sang hong ngoai bi
phan xa toan phan boi mét 16p trong subt va mém déo trén mit bang nén
khong thé truyén ra ngoai. Khi an dau but vao mat bang, sur phan xa toan phén
bi pha v, 4nh sang hong ngoai thoat ra ngoai mit bang va nd duge thu boi
mot camera. Mot phan mém xu ly sé chuyén cac diém sang thu duoc tir
camera thanh su di chuyen con tro chudt.



(6) IWB ap dung cong nghé “but camera” va “diém mau” (dot pattern). Trén man
hinh duoc tich hop céc diém mau vo cing nho (khong thé thiy duge bang
mat thuong). But duge sir dung la loai tich cue, nd la but ky thuat s6 két nbi
vO tuyen vOi mdy tinh, ¢6 mot camera nho duge gin ¢ dau but dé doc cac
diém miu, nho d6 né xac dinh mot cach chinh xéc cac diém toa dé trén man
hinh, tach sy thay doi toa dé va goi vé may tinh. Pay la cong nghé ban quyén
clia tip doan Anoto, Thuy Dién.

(7) TWB dua trén ky thudt siéu &m: Bang loai nay co hai ngudn phét siéu dm duoc
dit o hai gbe cia man hinh va hai cam bién thu siéu dm dat ¢ hai goc con lai.
S6ng siéu dm dugce truyén trén mit bang. Mot so dlem phan xa song dugc dat
0 bién cua man hinh tao ra séng phén xa cho mdi ngudn séng & cac vi tri khac
nhau va truyén dén cam bién voi cac khoang cach xéc dinh. But duge dung la
loai thy dong. Khi dau bat an vao man hinh, song siéu am truyén qua diém
nay s& bi chin va cam bién thu s& truyén thong tin su kién dén bd diéu khién.

(8) IWB két hop ca hai ky thuat siéu am va hong ngoai.

Ngoai ra nguoi ta con phan loai dua vao tiéu chi di dong va IWB duoc chia lam hai

loai: xach tay va ¢ dinh.
2.3. Tim hiéu cic giai phap va két qua da duwoc nghién ciru va thue hi¢n

V&1 muce tiéu thcm cdc chire niang ciia IWB vao hé thong projector-computer (hodc
LCD-computer) ¢6 san, trong qua trinh tim kiém céc giai phap va két qua da duoc nghién
clru va thye hién. Ching t6i dic biét chi v dén TWB str dung Wii remote controller do
Johnny Chung Lee. ngudi Pai Loan dé xuit vao nam 2007, bao cdo tai TED nim 2008 va
dd dua cic videoclip gigi thitu vé hé théng nay trén  YouTube
(http://johnnylee.net/projects/wii/). K¥ thudt nay da dugc cac thanh
vién trong nhom nghién ciru cta ching t6i la Ly Phat Hai Linh va Lé Hiru Ky Quang, S&
GD-DT Hau Giang, dung thd va phé bién trén trang  web
http://haugiang.edu.vn/toan/.

IWB sir dung Wii remote (tay bim game cua bd choi game Nintendo) 1a mot cach
sir dung hé thong projector-computer (hodc LCD- -computer) sdn €O dé thuc hién chirc
nang cua IWB. Thiét bi Wii remote controller duge két ndi véi mady tinh thong qua k¥
thudt bluetooth. But duge dung thuge loai tich cue, & dau but ¢o gan mot LED phat anh
sang hong ngoai. LED dugc cép dién bang ngudn pin va dong ngit cdp dién nhd mot

“cong tac thuong ho”, LED chi duge cap dién va phat tia hdng ngoai khi cong tic dugc
4n. Bang la man chleu cta projector (man hinh thu dong) va ciing c6 thé 1a man hinh
L.CD. Khi dat dau but tai mot diém trén bang va én cong tic, chum tia hong ngoai phat ra
bi phan xa bdi mat bang truyén nguogc tr vé camera duge dit trong, thiét bi Wii remote.
Camera “doc” cac diém toa do trén bang thong qua céc diém anh héng ngoai ma né thu
duoce va chuyen dm thanh cac cap gia tri toa do, cdc tin hiéu nay duge truyén vé may tinh
thong qua két nbi Bluetooth. Cac phdn mém duge hd tro dé thuc hién chic nang cua
bang tuong tac xur ly su thay doi toa do trén man hinh nhu la cac sy kién chudt, moi lan
an tha cong tic trén but tuong duong vai thao tac nhap chudt (click), hai 14n 4n lién tuc
tuong duong v&i nhip ddi chuét (double click), 4n — giir - kéo twong duong véi ré chudt
(drag)



Pé thuc hién hé thong nay chung ta can trang bi: projector hodc man hinh LCD;
Wii remote controller; bit hong ngoai (tw lam); may tinh ¢4 nhén (PC) c6 thé két nbi
Bluetooth véi thiét bi Wii remote va duge cai dit cic phan mém sau: NET Framework
3:5; Wiimote Whiteboard (mién phi, tai vé tai dia chi
http://www.softpedia. com/progDownload/W11moTe Whlteboard—
Download-163702.html) két hop véi AnnotatePro (mua ban quyén Vi gia 19,95
USD, tai vé tai http: /fannotatepro. com/) hodc chi ding SmoothBoard (mua ban quyén vai
gia 29,95 USD, tai vé tai http://www.smoothboard.net/). Tdng chi phi thuc
hién ude tinh hon 1.500.000VND (khéng tinh projector, PC cd hd tro bluetooth, gia st da
6 san).

Déy la mot cong nghé duogc coi la it tn tién. Tuy nhién, VO tdng chi phi nhu trén,
chuné t6i cho riang van con ‘cao va mot giao vién binh thuong vén con phai dén do khi
muon trang bi. Chung t6i ¢b ging tim cach dé g giam chi phi xudng thap hon nita, chi phi
tron goi thap hon 900.000 ND. Thém vao d6 hé thong, néu trén con ¢o nhiéu kho khin
cho nguoi dung, do la: may tinh phai c6 kha nang két néi bluetooth véi thiét bi Wii
remote controller va phai cai dat cac phin mém trén may tinh. Viéc cai dit cac phéan
mém va thuc hién két noi bluetooth cting khong phai dé dang dm vl mot ngLr(n dung
binh thuong va cling la van dé phién phie. Hon nira, ngudn cip dién ding pin cling la
mot han ché voi cong sudt tiéu thu dang ké ctia Wii remote controller.

3. KET QUA VA THAO LUAN

Pé ¢6 duge mot san pham cia riéng minh, giam chi phi va khac phuc cac han ché
nhu da néu, chung t6i da ‘nghién ciru va dé ra mot so giai phap. Sau day la giai phap ma
chung t61 chon dé thiét ké va thir nghiém.

3.1. M6 ta phan cing

Phén cimg ctia hé théng (hinh 3) gom 6 biit hong ngoai (infrared pen) va bo phan
ldy toa dé (detecting location unit). But hong ngoai kha don gian va co thé tu lam mot
cach dé& dang. N¢ bao gbm mot LED phat hong ngoai, mot cong tac thuong hé va ngudn
Lap dién (pin 1.5V). B phan lay toa do bao gom camera héng ngoai (IR camera), mach
diéu khién trung tdm (micro controller unit, MCU) va mach chuyén dbi USB-UART. Bo
lay toa do cé chire ndng thu nhan tin hi¢u tir camera hdng ngoai, xur ly dir liéu va truyen
v€ may tinh thong qua chudn USB. Camera hong ngoai thu nhén diém sang hong ngoai
va tra vé két qua la toa do cia diém séng (co kha nang nhén dugc dong thoi nhidu dn::m
sang), tir két qua nay mach didu khién sé tiép nhan, xir Iy va truyén vé may tinh dé tiép
tuc xur ly.
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Chung t6i thir nghiém véi loai IR camera duoc ding trong thiét bi choi game Wii
remote controller. Camera nay duge tich hop mot bo xir 1y, bo loc hong ngoai va ¢6 kha
nang nhan déng thoi bon diém sang, vi vay no ¢6 kha nang xu ly dong: thoi bbn dbi tuong
chuyén dong. Dir lidu ngd ra cla camera 1a toa do cua nhimg diém sang hoéng ngoai.
Camera c6 dg phén giai 1024 x 768 diém, tan sb hoat dong 1a 25MHz, goc nhin hi€u qua
la 33’ theo chiéu ngang va 23" theo ch1eu doc. Ngudn sang hong ngoai nhay nhét la & tan
s6 940nm. Hinh 4 trinh bay so dd két ndi IR camera voi MCU.

MCU ¢6 chire nang thiét lap cac théng sé cho IR camera, thu nhan dir licu tor
camera (theo chuan 12C), xtr ly dir liéu dd nhan dugc tir camera va truyén vé& PC theo
dung dinh dang dd dugce quy wde. Hinh 5 trinh bay so dé nguyén 1y ciia mach MCU.
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Hinh 5: So' 40 nguyén Iy ciia mach MCU.
Mach chuyen dbi USB-UART c6 chirc ning chuyen doi tin hiéu UART « USB,

tao ra mot két ndi gitra may tinh véi hé théng mach diéu khién camera bén ngoai. Hinh 6
trinh bay so dd nguyén ly clia mach nay.

Vi bo tién xur 1y két ndi voi may tinh qua cdng USB nén né dugc cép dién tir cong
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Hinh 6: Mach chuyén doi USB-UART
3.2. Phat trién phin mém

C6 hai go6i phin mém duge thie hién cho hé thong: phan mém nhing trén bo lay toa
do két noi voi may tinh va phan mém trén may tinh.

Phan mém nhing trén chip vi diéu khién ATMAGAS thuc hién céac chirc ndng
nhu sau: thiét lap céc thong s6 hoat déng cho camera nhu do nhay, do phén giai, ché do
hoat dong, . . .; thu thap toa do dlem sang hdng ngoai tir IR camera; xtr ly di ligu nhan
duoge tir IR camera (loc nhiéu, chuyen ddi toa do); dinh dang dir liéu toa do goi vé PC
théng qua chuan RS232 ( dung chip FT232RL). Phan mém nay dugc lap trinh bang ngon
ngit C, dung trinh bién dich CodevisionAVR dé bién dich va nap trinh vao chip.




Phin mém trén may tinh co6 nhiém vu tiép nhan va xu ly céc cap toa dj tir b tién
xu ly (bo phan lay toa dg) chuyén vé de thue hién cdc chitc nang caa IWB. Ching t6i da
phat trién gé1 phan mém nay bang ngdn ngir Java (ly do don gian 1a vi ching téi da quen
thudc véi ngdn nglr nay). Ngoai cac goi trong thu vién chuin cta Java ching toi da s
dung thém cédec géi md rong nhu: Robot (diéu khién con tré chudt), javax.comm (nhén
dir lidu tir cong com), Jama.matrix (tinh toan trén ma trén).

Céc van dé cin giai quyét khi thiét ké phan mém bao gbm:

- Binh khung tac déng (Calibration):

Khung tac dong la pham vi ma trong do
camera chup duge diém sang. D6 la mit
phing toa dd that (world plane). Khi
chon vi tri va hudong cua bd lay toa do
thi khung tac dong cé thé bi léch so vai

World Plane

I
| i o o a 3 ~ . A - .
. . S mat ’ba{]g. Vi vay chung ta can xdc d}nh
g o S vi tri va kich thude khung tac dong ding
g e v véi vi tri va kich thude cta bang. Viée
image Plane

lam nay duoc goi la dinh khung tac
dong. Chua y rdng, céac cap toa do dlem

sang truyén vé may tinh lai thude vé mat
phing toa d¢ anh (image plane). Vi vay,
ching ta cdn mét giai thudt chuyén dbi toa do gitra mét phang toa do that va mat phangb
toa do anh. Chiing t6i da sir dung giai thuat 2D Homography. Day la giai thuét kha pho
bién va chiing ta d& dang tim thay trén mang. Homography thue chit la mét phép bién déi
xa anh (projective transformation), n6 thue hién sy chuyén dbi mot diém trong khong
gian nay sang mot dlem trong khong gian khac va nguoc lai. Hinh 7 minh hoa viée
chuyén déi mot diém x trong mét phang that tuong tng thanh diém x trong mit phan&,
anh. Phan mém dinh khung tac dong s& hién thi l4n lugt ky hiéu (chon 1 <) trén bon goc
cua khung téac dong, bat ddu 1a goc trén phia trai man hinh, c6 toa do 1a (0,0). Ta chinh
bo 1y toa do cho ky higu dau tién nay nim & sat goc, sau do dat dau but vao d6 va an
cong tac (ta goi thao tac nay la nhap, tuong ung nhu nhap chuét trai), ky hiéu ddu tién s&
lan di va ky hiéu goc phai trén xudt hién. Ta tlep tuc nhap vao ky hi¢u nay va noé sé lan
di, ky hiéu géc phai dudi xudt hién, tiép tuc cho dén cudi cung la goc trai dudi.

Hinh ~: Minh hoa bién déi xa anh

- Tao thanh cong cu (Toolbar): Thanh céng cu la mot giao dién d6 hoa nguoi
dung hién l1én man hinh khi chuwong trinh duogc khoi dong, trén do la cac nut 1énh dugce
biéu dién bang cac biéu tuong thé hién chire nang cua nat 1énh do (Hinh 8: Mot vi du
minh hoa thanh céng cu). Khi muén chon mot chire nang, ta nhép but hémg ngoai vao
biéu tuong tuong tmg.

Chan : . — | Manhi Ch w Power . g
: Hinh w6 = | Man hup o omali : -
Cursor EB Bit f g m uén @lNef = | tiEng chorik H | dén = ] Réa By | Hoa héﬁ Point h_j Thodt h’

Hinh 8: Minh hoa mot thanh cong cu

Dé but héng ngoai ¢6 vai trod nhu chudt may tinh, ta phai lap trinh dinh nghia cac
sur kién chudt (nhap, tha, ré va nhap déi). Ta can phai khai bao mot ludng (stream) dé doc
cac diém anh tra vé, moi diém cé ba thong tin: toa do ngang, toa do doc va thoi gian. Co
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mdt s6 van dé can giai quyét khi phat trién phin mém nhu sau: Mbi thao tac nhip but
khong dién ra tirc thdi ma c6 thoi gian bét ddu (4n) va két thuc (tha), chum tia sang hong
ngoai phat ra tir but ¢6 ban kinh lon (do hoi tu kém), cong téc co thé bi rung hodc doi khi
4n. Vi vay s& co nhiéu didm (toa do) tra vé tuong tmg vi mét thao tac nhap — tha va 5O
lugng diém ciing khdc nhau cho nhing lan nhap — tha khic nhau. S6 diém tra vé khac
nhau vé khong gian (toa d§) va thoi gian (thoi diém). Vi vdy, vAn dé l1a phai chon ving
tac dong, diém tac dong va thoi gian cho mdi thao tac nhdp but. Qua thuc nghiém, ching
t6i nhan thdy ving tic dong co kich thudc lon nhét 1a 30x30 diém va xdc dinh dugc
khoang thoi gian 16n nhét gitta 2 diém lién ké trong cting mot thao tac nhép la 0.005gidy.
Tir d6, quyét dinh la thao téc nhip chudt néu tong sb toa do dém theo chiéu ngang hodc
chiéu doc nho hon 30 va chon diém tac dong la diém thtr 2 trong ludng dit liéu thu duge
(ddy la mét trong cdc toa do 6n dinh trong mot thao tac nhép)s va thoi diém xudt hién
diém cubi trong ludng 14 thai diém tha chudt, néu thoi gian xuat hién hai didm lién ké lon
hon 0.005 gidy thi quyét dinh chuyén sang thao tac nhip ké tiép, néu s6 diém xudt hién
theo chidu ngang hodc chiéu doc quéa 30 thi quyét dinh 1a thao tac ré va néu khoang thoi
gian gitta hai thao tac nhip nho hon 0.05 gidy thi quyét dinh la nhip dbi (thoi gian
0.05gidy duoc qui dinh bai hé didu hanh) . Giai thudt chi tiét cho phan mém thyc hién
chire nang cua IWB tuong dbi dai dong, chung tdi s& trinh bay trong cac s tiép theo.

4. KET LUAN VA PE NGHI

Giai phap gia ting tién ich ctia IWB cho hé théng trinh chiéu Projector/LCD két
hop vai PC la giai phap nham néng cao hi¢u qua giang day voi chi phi thap, gido vién c6
thé tu trang bi bd cong cu hd tro nay, trong diéu kién cac truong da trang bi cdc b
Projector/LCD va PC. Tét nhién, chung ta ciing c6 thé sir dung k¥ thudt nay trong bao
c4o khoa hoc, tiép thi,... Trong truomg hop giang day hodc trinh bay cho mot nhom nho,
chung ta cling c6 thé sir dung man hinh ctia mdy tinh dé lam bang twong tac. Khi do
khéng can projector hode man hinh LCD lon.

V6i hiéu qua ma IWB mang lai, nhu ciu vé TWB trén thé gidi s€ gia ting, cong
nghiép san xuét IWB s& phat trién nhanh chong vé s6 luong va gia thanh ciing s& giam
dan. Trong tuong lai gin, IWB s& duoc st dung dai tra trong truong hoc ¢ nudc ta. Tuy
nhién, chung t6i nghi ring giai phap gia tang tién ich cho cic thiét bi cé san cling la giai
phép ¢o6 hiéu qua kinh té cao vi vy no khong chi dap tmg cho nhu cdu trude mat.

Khi ¢6 san pham cta chinh minh (phan cimg 14n phan mém), chung t6i s& phd
bién k¥ thuat nay trong cac trudng hoc, tir phd thong cho dén dai hoc. Chung toi cling sé
tim cach giam chi phi dén mire thap nhat c6 thé dé mot gido vién binh thuong co6 the tu
trang bi.
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