Tap Chi Khoa Hoc Gido Duc Ky Thuit, 50 19(2011)
Pai Hoc Sur Pham Ky Thuat Tp H6 Chi Minh |4

GIAI PHAP NHAP DU LIEU TIENG VIET VIET TAY TREN TABLET PC

A SOLUTION FOR INPUTTING VIETNAMESE HANDWRITTEN TEXT ON
TABLET PC

ABSTRACT

Nguyén Ping Quang, Pinh Céng Poan
Dai Hoc Su Pham Ky Thudgt TPHCM

TabletPCs are quite familiar nowadays. Vietnamese handwriting recognition on Tablet PC however
has not been supported so far. We developed a solution to input Vietnamese handwritten text on
TabletPC by using the Microsoft Windows TabletPC API. The solution was proposed to replace the
default TabletPC Input Panel (TIP) whenever users want to enter Vietnamese text on slate TabletPC

or convertible TabletPC in slate mode.

I.  GIOI THIEU

TabletPC (may tinh bang diéu khién bang but)
duoc gidi thiéu tir nam 2001 boi Bill Gates va
Microsoft 13 cong ty dan dau trong linh vuc nay.
Phién ban Windows XP for TabletPC la H¢ diéu
hanh danh riéng cho Tablet PC duoc tich hop cac
tinh nang nhap liéu viét tay va ra 1énh bang giong
noi. Trong phién ban Windows Vista, tinh nang
nhan dang chir viét tay hoan thi¢n hon so voi XP
va da cho két qua nhan dang voi do chinh xac
rat cao. Tinh ning nay lai cang tot hon nira trén
Windows 7 khi ma coéng nghé giao tiép nguoi -
may hién nay ngdy cang phat trién.

S6 lugng ngdn ngir giao dién hd tro boi
Windows 7 hién nay di 1én dén 36. Tuy nhién
s6 ngdn ngit duoc hd tro nhan dang chir viét
tay chi c6 13 bao gom English (US), English
(UK), Japanese, Chinese (Traditional), Chinese
(simplified), Korean, French, German, Italian,
Dutch, Portugese (Brazil), Spanish va Swedish.
Céc gbi ngdn ngir ndy chi co thé cai dat trén phién
ban Ultimate va van chua c6 tiéng Viét.

San pham vnOnline 1.0 — chwong trinh nhan
dang chir viét tay on-line tiéng viét trén Tablet
PC cua Vién CNTT Ha Noi 1a san pham duy
nhét c¢6 gia tri thuong mai tinh dén thoi diém nay
nhung khong dugc phd bién rong rdi va chi hoat
dong trén Windows XP.

Xuét phat tir nhu cau nhép tiéng Viét viét tay
trén cac may tinh TabletPC ¢ Slate mode (ché do

khong c6 ban phim), nhom tac gia da nghién ctru
thu vién 1ap trinh Tablet PC SDK cua Microsoft
dé xay dyng mot bang nhap liéu tiéng Viét viét
tay. Pé tai khong dé xuit giai thuat nhan dang
chir viét tay ma chu yéu tim hiéu va khai thac thu
vién nhan dang chir viét sén co. Bang nhdp li¢u
cho phép ngudi sir dung viét tay tleng Viét theo
kiéu gd Telex tir ban phim; ngoai ra dé hd trg cho
ngudi nhap, chuong trinh c6 thiét ké thém mot
ban phim a0 dé nhap nhanh tiéng Viét bang bit.
Chuong trinh con két hop tinh ning nhic tir ghép
dé tang tde do nhép licu.

. Y TUONG THIET KE

Pé thudn tién cho viéc nhap dir lidu, bang
nhap heu duogc thiét ké trong mot ctra s6 ludn
luén nam trén tat ca cac ctra s6 khac trén man
hinh.

Kich thuéc cua sb c¢b dinh, c6 do rong nho
hon do phén giai nho nhét phd bién cua cac loai
man hinh TabletPC dé bang nhap liéu ludn nim
gon trong man hinh bt ké khi man hinh duoc
xoay theo huong doc (Landscape) hoac huong
ngang (Portrait).

Céc d6 phan giai man hinh phd bién hién nay:
1024x768, 1280x800. Vi vay, do rong cua $6
bang nhap li¢u dugc chon la 768.

Phan nhdp dir liéu dugc chia thanh 2 vung:



Vung thu nhan nét viét tay (bén trai) va ban phim
40 bén phai. Thiét ké nay gitip ngudi st dung co
thé phéi hop viét va bam nat phim. Bang nhép
lidu c6 thé mé rong néu ngudi st dung c6 théi
quen viét.

30 [ phdp nhdp dit liéu tiéng Viét viét tay trén Tablet PC

S6 hang phim ciing dwoc cin nhic sao cho dam
bao tinh hiéu qua khi nhap liéu, tinh thim my,
can ddi voi bang viét bén trai va chidu cao ctia
bang nhap liéu khong chiém dién tich qua 16n
trén man hinh. Giao dién cua gidi phap nhu &
hinh 1.
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Hinh 1: Giao dién cua giai phap
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Hinh 2: So d6 chitc nang cua giai phap nhap dir liéu tiéng viét



IV. THU NHAN NET VIET VA NHAN
DANG

1. Co ban vé TabletPC API

TabletPC API dugc dinh nghia trong TabletPC
SDK cung cdp mét thu vién 16p hoan chinh dé
thu nhan tin hi¢u tur bat (Ink Collector), quan ly
nét viét (Ink management) va nhan dang (Ink
Recognizer).

Hoat dong thu nhan dir liéu tu but dugc thuc
hién thong qua cac ddi tuwong InkCollector
hodc InkOverlay. InkCollector thu nhan nét viét
(Ink Strokes) tir mot cira s6 trén man hinh va
chuyén dir lidu vao d6i tuong Ink. Ink Strokes
sau do dugc xtr 1y hoac chuyén cho bd nhan dang
(recognizer) dé nhan dang.

InkOverlay thuong str dung trong cac iing dung
khong nhan dang, do la cac loai img dung st
dung Ink dé v& hoic ghl chu. Loai tmg dung nay
thudng chi quan tim dén c&, dang, mau sic va vi
tri cua Ink.

Ink dugc thu nhan tr digitizer va dugc xu ly
tuong ty nhu dir liéu thu nhan tor mouse. Lop
Ink duoc ty dong khai tao khi mot ddi twong Ink
Collector hodc InkOverlay dugc tao. Trong Ink
chira mdt tap cac nét muc (Strokes). Stroke dugc
dinh nghia 1a mdt tap dir li€u dugc thu nhan khi
xdy ra mot chudi lién tiép su kién pen-down,
pen-move va pen-up.

Dir liéu Stroke chtra mét tdp cac packet. Mdi
Packet 12 mot tap dit liéu ma thiét bi Tablet gui
cho tmg dung tai mdi diém ldy mau. Dit liu
nay goém toa do, do an cia, gbc nghiéng cua
viét ... Cac thong tin nay chira trong thudc tinh
PacketDescription ctia dbi tugng Stroke.

Renderer renderer = new Renderer(),

Tap Chi Khoa Hoc Gido Duc Ky Thuit, 56 19(2011)
BPai Hoc Sir Pham Ky Thugt Tp Ho6 Chi Minh 3

Ink space st dung hé toa d0 HIMETRIC. Trong
hé toa do nay, mdi don vi bang v6i 1 don vi
HIMETRIC. Mbi don vi HIMETRIC tuong
duong 0.01 mm. Hé toa d6 nay c6 gc (0,0) nim
O goc trén bén trai man hinh, hudng truc x tir trai
sang phai va huéng truc y tir trén xudng dudi.

Renderer 13 dbi twong trinh bay nét myc trén
man hinh hodc thiét bi ngoai nhu may in bang
cac phuong thic Draw hoac DrawStroke.

RecognizerContext 14 d6i tuong nhan dang theo
nglr canh. RecognizerContext nhan dir liéu vao
la Ink Strokes, tra két qua vé qua ddi tuong
RecognitionResult. Guide, Factoids va Wordlist
1a cac tham sb dinh nghia ngit canh gitip bo nhan
dang cho két qua chinh xac hon.

Két qua nhan dang tra vé trong ddi tuong
RecognitionResult g@)m mot chudi ¢ do tin cay
cao nhat TopString va mot bo gid tri lya chon khéc
chira trong ddi tuong RecognitionAlternates

B6 nhan dang duogc kich hoat br:ing mot trong
2 phuong thtc: dong bd hodc khong dong bo.
Nhéan dang dong bo thuc hién bang cach goi
phuong thirc Recognize, nhan dang khong dong
bd duoc goi bang cach kich hoat tién trinh nén
BackgroundRecognizeWithAlternates.

2. Thiét ké bang viét tay sir dung Tablet
API

Bang nhap liéu viét tay duoc xdy dung tir ddi
tuong PictureBox. InkCollector dugc khoi tao va
gan v6i d6i twong nay dé thu nhan tat ca nét viét
ctia nguoi str dung va chuyén cho bd nhan dang.

Vung thu nhan nét viét ciing 1a Ink Renderer ciia
ung dung. Renderer dugc khdi tao.

Graphics panelGraphics = pictureBox1.CreateGraphics();

Xdc dinh kich thuéce vimg viét theo InkSpace

Point sizeAsPoint =

new Point(pictureBox1.Width, pictureBox1.Height);

renderer. PixelToInkSpace(panelGraphics, ref sizeAsPoint);

Xéc dinh kich thudc vung 1& theo InkSpace
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Point marginsAsPoint = new Point(margin, bottomMargin),
renderer. PixelTolnkSpace(panelGraphics, ref marginsAsPoint),;
int marginlnkSpace = marginsAsPoint. X;
int bottomMarginlnkSpace = marginsAsPoint.Y;
Xac dinh vi tri dwong midline trén ving viét
int midlineHeight = (sizeAsPoint.Y - margininkSpace - bottomMarginlnkSpace) / 3 ;
Khoi tao Ink Collector
mylnkCollector = new InkCollector(pictureBox1.Handle),
Gan sy kién khi co thay doi nét viét va kich hoat InkCollector
mylInkCollector. Enabled = true;
mylnkCollector.Stroke += Stroke Event,

Giai phap st dung phuong phép nhan dang khong dong bod: Hoat dong nhan dang dugc chay &
tién trinh nén — nhan dang ngay két qua mdi khi co nét viét méi bang cach sir dung phuwong thirc
BackgroundRecognizeWithAlternates cia RecognizerContext:

private void Stroke_Event(object sender, InkCollectorStrokeEventArgs e)
{

theStrokes.Add(e.Stroke),

theRecognizerConText. BackgroundRecognizeWithAlternates();

/

Doi khi két qua chira trong TopString khong phai 1 két qua mong mudn, giai phap cia dé tai 1a nap
tat ca cac lga chon khac vao trong mdt danh sach dé nguoi viet c6 thé lya chon hiéu chinh khi click
tai tir (Hinh 3)

listAlternates.Items.Clear(),

foreach (RecognitionAlternate theAlternate in theRecognitionAlternates)

{
listAlternates.Items.Add(theAlternate. ToString());

oLy phey

, ) I
Hinh 3: Click tai két qua nhdn dang dé lua gia tri khac



3. Trinh bay két quéd nhan dang
Két qua nhan dang duoc thé hién tic thoi sau
moi nét viét va trinh bay & phan trén ctia bang
viét tay (Hinh 3). Tat ca cac theo tac hi¢u chinh,
x0a, chén dugc xu ly tai cac doi tugng trén vung
nay.

4. Xirly tir nhian dang sai
Két qua nhan dang sai thuong do mét trong 2
nguyén nhan (i) Tu nhén dang chua c6 trong tir
dieén, (i) Nét viet khong 10 rang.
Céch xtr ly cua TabletPC Input Panel (TIP) méc
dinh (i) Stra lai tir viét sai & muc ky ty hodc (ii)
Xoda nét viét sai roi viét lai.
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Céch giai quyét ctia TIP méc dinh rat tu nhién,
pht hop véi thoi quen khi viét ctia ngudi sir dung.
Tuy nhién, thyc té cho thdy cach lam trén khong
hi€u qua vi viéc hi¢u chinh nét rat mat thoi gian
chua ké dén két qua khong chinh xac.

Giai phap cua dé tai 1a x6a han tir viét sai roi viét
lai vao vi tri x6a. Lua chon x6a duoc thuc hién
bé’mg cach click tai tir mudn xo6a rdi chon “Viét
lai” trong danh séach cac lya chon (Hinh 3).

Dé ¢ thé x6a nét muc tuong ng voi tir mudn
x6a, thuc hién giai thuat tim kiém nhoém nét twong
g v6i tir chon, chira vao ddi tuong Strokes, sau
d6 x0a bang phuong thirc Remove

RecognitionAlternate selectedAlternate =

(RecognitionAlternate)this.listAlternates.Iltems[1];

Strokes deleteStrokes = selectedAlternate.Strokes;

theRecognizerConText.Strokes. Remove(deleteStrokes),

5. Nang cao dd chinh x4c két qua nhan
dang

Do chinh x4c cta két qua trong giai phap duoc
tang cuong bang cach thiét 1ap cac thudc tinh sau
cua RecognizerContext:

Guide: Xaic dinh kich thudc viung nhan
dang bang cach dinh nghia gia tri phu hop cho
RecognizerGuide cuia RecognizerContext. Vung
nhan dang dugc dinh nghia c6 1 dong, 1 cot

Tir dién nhan dang: Day 1a thudc tinh quan
trong nhat quyét dinh do chinh xac cua két qua

WordList viWords = new WordList(),

String[] myString = {“dd”, “cao”, “casc”, “cawn”,

nhan dang trong giai phap. Két qua nhan dang
chinh xéac s& gitip nguoi viét co thé nhap lidu
nhanh hon vi khong phai dimg lai dé hiéu chinh.
Do tir tiéng viét khi viét theo qui tic gb dau Telex
khong c6 trong tir dién mic dinh nén ngay ca dbi
véi bang nhap liéu c6 san ciia Windows (Tablet
PC Input Panel — TIP) viéc viét ding dugc mot
tir khong c6 trong tu dién 1a hét sirc kho khan va
mat nhiéu thoi gian. Tir dién nhan dang duoc nap
vao Recognizer qua thudc tinh WordList:

I TS LI TR ”»”

chuwx”, “uwow”, “iee”,

“dduwowjc”, “THCS”, “GS.TS”, “GD-DDT”, “TPHCM", “MSSOL”, “SOL”, “mySOL",

“mawst”, “VNDD” };
foreach (String s in myString) {
vaWords.Add(s),

/

theRecognizerConText. WordList = myWords,
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B6 tu dién nhan dang sir dung trong dé tai duoc
xdy dung tir mot van ban tong hgp thude céc linh
vuc gido duc, khoa hoc, y té c6 11770 tur.

Qua mot thuat giai phan loai, s tir trong van ban
duogc xac dinh co6 1427 tir tieng viét. Danh sach

tir sau d6 dugc chuyén sang tir viét theo cach go
tiéng viét Telex (Hinh 5) va nap vao WordList.
Tu dién tir dugce luu trix dang vin ban, mdi tir trén
1 dong dé thuén tién cho viéc bd sung cac tir moi,
nhat 14 cac tir viét tat hodc tir chuyén nganh.

o Key Conwerter ‘g—g
CWissual Studio 2005 TabletPC Projects Load Fle
gida [185] Convert giasa
o [ | Comet | 9=
dyc [162] dujc
hoe [161] heje
mét [123) mat
ola [113) cura
od [110] cos
trang [106] brong
1a [103] laf
khing [95] khaong
cac [B4] casc
ds [81] dedax
cha [79] chia
rihiing [75] nihwang
dai [73] ddaj
duide [72] dduwowic
v [62] vesf
ndm &) MEwm
thi [5i] tii
rhigu [58] nhiestu]

Hinh 5: Chuyén tir tiéng viét sang tir viét theo kicu go Telex

Bang cach 1am nhu trén, c6 thé xdy dung tu dién
tung loai linh vuc va nap vao tng dung cho phu
hop vo1 nhu cau nhan dang.

V. THIET KE BAN PHIM AO

Dung nhap dit liéu bang bit trong truong hop bo
nhén dang khong thé nhan dang dugc nét viét.
Ban phim 4o duoc thiét ké tuong tu nhu ban
phim chuan ddi véi ky tu. Tuy nhién, dé ting toc
d6 nhap, ban phim dugc thiét ké lai nhu sau:

e Thém mot s6 phim dai dién cho cic cum
nguyén am trong tiéng viét nhu i€, vo, ua, ua,
04, ud, uye, au, eu.

&u

e Thém mdt sb phim dai dién cho cac phu am
ghép dau tr: nh, ch, kh, th, tr, ng, ph, d. Trong
nhém phu am ghép nay, cdc cum phu am nh
va ng ¢ thé xuat hién & dau va cudi tir nén
dugc b tri & ca 2 phia ciia ban phim (Hinh
6).

e (Céc phim go dau tiéng viét: sic, huyén, hoi,
ngi, ning duoc bd tri ¢ hang trén cting. Trong
qué trinh thir nghiém, nhan thiy phim ning
dat & dong trén s& kho khan hon khi bam bang
but do phai di chuyén nguoc tay 1én phia trén.
Vi véy, ban phim dugc bé tri thém mot phim
nang nita & dong phim dudi cung (Hinh 6).

= M1 M2

au ud

Hinh 6: Vi tri cac phim ng, nh va ddu ning



e (Céc bo ky hiéu ngoac doi: [ ], {}, (), “* °
“ chi dugc dai dién bang ky tu mo' [, {, (, , ¢
. ky tu dong tuong tng s€ dugc chén ty dong
sau diu m& va con tro chén sé duoc 1ap trinh
dé nam gitra 2 dau ngoac nham thuén tién cho
viéc chén ndi dung nhdp ngay sau do.

e Nhom phim tat M1, M2, M3, M4, M5: gitp
cheén nhanh nhitng tir dai hoac 1ap lai nhiéu khi
nhap, vi du nhu: “nhtrng”, “nguoi”, “truong”,
“phuong” ... Nhom nut nay duoc 1ap trinh dé
ngudi str dung c6 thé dinh nghia tiy thudc vao
ndi dung loai van ban s€ nhap hoac tuy thude
vao thoi quen cta nguoi nhap.

e Nhom phim soan thao
- Re Ink: Xoa nét viét, viét lai.

- Insert: Chén két qua nhan dang vao
khung noi dung nhap

- Space: Chén mot khoang trang tai con
tro vao khung néi dung nhap

- Bksp: X6a mdt ky tu trude con tro
trong khung ndi dung nhap

- <<:Xba vé phia trudc 1 tir trong khung
ndi dung nhap

- A: Chuyén thanh chir hoa

- A: Chuyén thanh chit thuong

Cum nguyén am Lan 1 Lan 2
ié 24 22
uo 10 13
éu 9 13
uyé 7 9
au 5 7
ud 3 6
ua 1 3
ua 1 1
od 1 1
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- Aa: Chuyén chir dau tir thanh hoa
e Nhom phim thao tac trén ung dung

- Send Text: Chuyén ndi dung nhap vao
ung dung

- Nhoém phim hiéu chinh tryc tiép noi
dung trén tmg dung: Space (Khoang trang),
Bksp (x06a ky tu trudc) va Enter (xudng dong).

Viée bd tri cac nhom phim i&, vo, ua, ua, oa,
ud, uyé, au, €u va nh, ch, kh, th, tr, ng, ph, d sé
dua trén két qua thong ké s6 1an xuat hién trong
mét sb van ban duge chon lam mau.

Nhom thuc hién da thong ké 2 lan:

e Lin I thong ké trén cac vin ban thudc
linh vuc gido duc c6 10974 tu

e Lan 1 thong ké trén cac vin ban tong hop
thudc cac linh vuc gido duc, khoa hoc, y
té co 11770 tur.

Tong hop két qua thong ké

Dt liéu vao:

Lan 1 Lan 2
Téng s6 tir 10974 11770
S loai tir 1355 1880
Két qua thong ké:

Cum phy am Lan 1 Lan 2

ng 208 285

d 100 144

ch 93 116

nh 92 126

th 88 99

tr 58 73

kh 37 58

ph 36 50

Béang 1: Thong ké muc dd su dung cac cum phim phu &m va cum nguyén am
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Két qua thong ké cho thay s6 1an sir dung ciia
cac nhom phim khong khac nhau nhiéu:

e  Nhom cum nguyén am: i€ > vo > éu >
uy€ > au > ud

e  Nhoém cum phu am: ng > ch >d >nh >
th > kh > tr > ph

Suy ra:

e Vi tri cua cac phim cum nguyén am s¢
duogc xép tur trai sang phai theo muac do thuong
xuyén su dung giam dan.

e Vi tri cua cac phim cum phu am s€ dugc
xep tur trén xuong theo mic do thudng xuyén st
dung giam dan.

Ngoai ra, phim Space ciing duoc thiét ké rong
dé dé bam bang but (Hinh 6).

VI.  TU DIEN NHAC TU TIENG VIET

Nhiam muc dich ting téc do nhap liéu, bang
nhap liéu st dung mot bd tu dién nhic tir ghép
tiéng Viét. Khi ngudi gd khoang tring sau tir
nhap, néu c6 két qua tim kiém trong tu dién, mot
danh sach s& xuét hién cho nguoi viét chon lya
(Hinh 7).

D& curdng mdn CSu

[ Re ik | [ns=

Hinh 7: Nhic tir ghép tiéng viét

Bo tu dién nhéc tir 6 khoang 11,000 t ghép
tiéng viét pho thong unicode, dugc cung cip boi
tac gia Ho Ngoc Puc [2]. Ty dién duoc luu dang
Text, mdi cum tir trén mot dong Trong qua trinh
str dung, nguoi dung c6 thé tiy ¥ bod sung hodc
diéu chinh vi du nhu nap cac cum tir chuyén
nganh hodc nhiing tr ghép mdi chua céd trong
tu dién.

Nham tang tdc d6 tim kiém va luu trix hiéu qua,
tu dién to dugc luu trir trong cau trac dir li€u
SortedDictionary dua trén cay AVL cung cap boi

Maksim Goleta [3].
Chuyén DPoi Sang Tiéng Viét

Tiéng viét c6 ddu duoc tao ra bang cach st dung
thu vién go dau tiéng viét Vietpad cung cap tai
dia chi http://vietpad.sourceforge.net

Dé sir dung Vietpad trong chwong trinh, khi tao
bo xir 1y phim trén ddi twong s& nhan két qua
(txtResults) rdi dang ky xtr 1y sy kién khi c6
phim gd (OnKeyPress)

VietKeyHandler keyHandler = new
VietKeyHandler(txtResults),

txtResults. KeyPress += keyHandler.
OnKeyPress,

Chon phuwong phdp go ky tu Telex

VietKeyHandler.InputMethod =
InputMethods. Telex;

VietKeyHandler. VietModeEnabled = true;
Két qua nhan dang dugc chuyén doi sang

tiéng viét c6 dau bang cach gui tung ky tu vao
TextBox két qua (txtResults) sir dung ham
SendWait dé gia lap thao tac go phim.

VII. PANH GIA

Hi¢u qua nhap li€u cua giai phap dugc danh
gia bang ca 2 phuong phap: 1y thuyét va thuc
nghiém trén ca 2 phuong thirc nhap: viét tay va
bam phim.

P6i voi bang viét tay: Thuc nghiém dém sb nét
viét (Stroke) trung binh trén 3 doan vin ban c6
trung binh 30 tir. S6 nét viét khi viét binh thuong
it hon sb nét viét khi viét bang giai phap khoang
12% (132 so vai 148 nét).

Poi v6i ban phim do: Hiéu qua cua ban phim
a0 dugc danh gia bang ty 1¢ sd lan bam phim
trén ban phim cua TabletPC Input Panel (TIP)
s0 v6i s 1an bam trén ban phim cua giai phap
(VietPanel). Bang 2 so sanh s6 1an bam trén cac
cum phy dm va nguyén am duogc rat gon.
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VietPanel | Thuong TIP VietPanel TIP

@) 2 A @ [ (O] )
& 1 iee 3 |ch 1 2
uo 1 uwow 4 |ng 1 2
éu 1 eeu 3 |d 1 2
uyé 1 uyee 4 [nh 1 2
au 1 aau 3 |th 1 2
ud 1 uoo 3 |kh 1 2
tr 1 2
ph 1 2

Cong 6 20 8 16

Béng 2: S6 phim bam trén ban phim o cua giai phap so v6i ban phim 4o ctia TIP

Néu xét trén van ban sir dung thong ké khi thiét ké ban phim 4o (phan V), chi xét riéng céc loai chudi ky ty can
nhap ¢ cot (1) va cot (5). SO 1an bam phim duogc thong ké trong bang 3 va 4.

ié
uo

A

éu
uyé
au
uo
ua
ud
od

ch
ng

o

kh
tr
ph

Lin 1

24

1

Lin 1

208
100
93
92
88
58
37
36

0

e Y LY, BN BN

Lin2

2
1
1

2
3
3

— = W N 3 O

VietPanel TIP

— = = = e e e e

W W W W W k~ W B W

Lan 1
VietPanel
24

10

—_— = = W QO

61

TIP VietPanel

72
40
27
28
15
9

3

3

3
200

Lan?2

Bang 3: S6 1an biAm phim trén TIP so v&i VietPanel ddi voi ndi dung & cot 1

LAn2 VietPanel TIP

285
144
116
126
99
73
58
50

— = e e e e e

N DN NN NN N

Lan 1

VietPanel
208
100
93
92
88
58
37
36
712

TIP
416
200
186
184
176
116

74
72
1424

Trung binh
TIP VietPanel TIP
22 66 23 69
13 52 11.5 46
13 39 11 33
9 36 8 32
7 21 6 18
6 18 4.5 13.5
3 9 2 6
1 3 1 3
1 3 1 3
75 247 68 2235
Lan2 Trung binh
VietPanel TIP  VietPanel TIP
285 570 246.5 493
144 288 122 244
116 232 104.5 209
126 252 109 218
99 198 93.5 187
73 146 65.5 131
58 116 47.5 95
50 100 43 86
951 1902 831.5 1663

Béang 4: S4 1an bam phim trén TIP so v6i VietPanel ddi véi nodi dung ¢ cot 1

Tong hop két qua tir bang 3 va 4, s6 lan bam phim trén TIP trung binh 1a 223.5+1663 = 1886.5 lan so v6i
68+831.5 =899.5 lan cua VietPanel, giam di khoang phan nira so lan bam phim (*).

Dé danh gia bang thuc nghiém, nhém st dung mot doan van 26 tir. Két qua thuc nghiém trinh bay trong

bang 5



Gidiphdp nhdp dir liéu tiéng Viét viét tay trén Tablet PC

Stt Phuong thirc nhap Lanl Lan2 Lan3 Lin4 Lan5  Trung binh
1 Go bang ban phim 70 43 40 42 41 47.2
Nhap bang ban phim ctia
2 TIP + unikey 130 100 79 77 78 92.8
Nhap bang ban phim cua
3 VietPanel (khong st dung 147 101 104 93 94 107.8
nhac tir)
4 Nhap bang viet (khong n50 149 g 125 101 146.8
nhac tir)
5 Nhép bang viét, co sir dung 120 93 g8 30 75 912

tu dién nhic tir

Bang 5: Thuc nghiém nhap dit li¢u trén VietPanel (don vi tinh: giay)

Mot s6 nhan xét tir s liéu & bang 5:

Thoi gian nhép liéu bang bang ban phim cta
VietPanel khong nhanh hon rd rét so véi nhép
bang ban phim cua TIP va Unikey, diéu nay co
vé khong phu hop vai két luan (*). Tuy nhién tc
d6 cham khi nhap bé’mg VietPanel dugc giai thich
bang thoi quen sir dung ban phim. Khi da lam
quen v6i ban phim VietPanel, thoi gian nhap sé
nhanh hon nhiéu.

Thoi gian nhip bang viét khéng nhanh hon
dang ké so v6i nhap bang ban phim. Tuy nhién
cam giac nhap thoai mai hon khi phai bam bang
but trén ban phim.

Khuyén nghi :

Thue nghiém cho thay khong nén viét lién tuc
nhiéu tr vi bd nhan dang phai nhan dang lai tu
dau mdi khi c6 nét thay d6i, ngudi viét phai chd
cho dén khi b nhan dang hoat dong xong mdi co6
thé viét noi dung ké tiép.

Nén viét mdi 1an t6i da 4 tir va khai thac tir
dién nhac tir s€ cai thién toc do nhap (truong hop
5).

HUONG PHAT

Vil. KET LUAN VA

TRIEN
Két qua cua giai phap 1a bang nhap liéu viét
tay bang bt c6 thé phoi hop phuong thirc nhap
bang céach viét tay hodc bam but trén ban phim

0. Ung dung da duoc str dung trong cong viée
hang ngay khi can nhap dir liéu trén Tablet PC &
Slate mode. Khi da lam quen véi viéc st dung
but ciing nhu ban phim 4o, ngudi sir dung c6 thé
phdi hop ca 2 phuong thirc dé nhap liéu mot cach
thoai mai.

Han ché ctia giai phap:

Nguoi st dung phai mat thoi gian dé lam
quen v&i cach viét va ban phim ao,

SO nét viét khi viét ting kha nhiéu so véi
cach viét c6 dau binh thuong,

Hudng phat trién

Khai thac thu vién InkAnalyzer thay cho
InkCollector RecognizerContext dé cai thién
toc dd nhan dang, cho phép nguo’l su dung
viét nhanh hon va viét lién tuc nhiéu tir hon.

binh nghla mot tap Gesture tuong tur phuong
phap viét toc ky dé ting toc do viét tay.
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