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Toéom tét - Nghién ctvu nay nham (ng dung hé théng dau hiéu
HamNoSys va cong cu Avatar 3D JASigning dé xay dwng b tir
dién ngon ngtr ky hiéu Viét, dwa trén cac ky hiéu diéu khién ct
déng cla nhan vat do bang mat, miéng va chuyén dong cua doi
tay. T d6, nghién ctru sé so sanh twong quan gitra hé théng dau
hiéu HamNoSys v&i ngdn nglr ky hiéu Viét. Qua d6, nghién ctru
tién hanh xay dwng mét cong cu hé tro' giao tiép voi nguwdi khiém
thinh, gép phén khac phuc nhitng han ché trong viéc dung nguoi
that dé dién dat ngén ngir ky hiéu. Nghién ctru da xay dung duoc
mot bo tr dién ngdn ngl ky hiéu gom c6 2.558 tir dya trén ma
HamNoSys, bao gdm cac chl dé co ban trong doi séng. Két qua
thu dwoc cho thay kha nang tw dong dién dat ngén ngi ky hiéu
Viét trén may tinh Ia kha thi.

Twr khéa - HamNoSys; ngdn nglr ky hiéu Viét; Avatar 3D
JASigning; nhan vat do; eSIGN editor

1. Pit van dé

Hé théng dau hiéu Hamburg (HamNoSys - Hamburg
Notation System) 1a mot hé thong phién 4m cua ngdn ngit
ky hiéu (NNKH), bao gdm hon 200 ky tu, dugc phat trién
vao thép nién 80 tai Vién Nghién ciru cia Truong Pai hoc
Hamburg, danh cho viéc chuyén dich céc ky hiéu bao gom
ca tir riéng 1€ va doan van trong NNKH. HamNoSys dugc
sir dung trong mot s6 du an nghién ciru vé NNKH, trong
d6 ¢6 du an ctia ViSICAST [1-4].

Hinh 1. Nhdn vdt Avatar 3D JASigning [7]

JASigning 1a mét phin mém tong hgp NNKH ctia nhiéu
quéc gia khac nhau, dugc phat trién boi Truong Pai hoc
Khoa hoc may tinh East Anglia (UEA — University of East
Anglia), sir dung cic nhan vat ngudi 0. Phin mém nay cho
phép chuyén dbi ky hiéu dai dién trong SiIGML (mét dinh
dang XML co ban trong nhitng ky hiéu Hamnosys) sang
dang hoat hinh 3D ciia NNKH. JASigning duoc phat trién
dé thay thé hé thong SiGMLSigning trudc d6 trong du 4n
ViSiCAST va eSIGN. Va n6 s& con duoc tiép tuc phat trién
hon nita trong du an Dicta-Sign.

JASigning tao ra cac hoat anh avatar tir nhiing mo ta
cac dau hiéu HamNoSys (Hinh 1). Dau hi¢éu HamNoSys
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duoc dinh nghia thong qua hinh dang cua vi tri ban tay, van
tdc ra ddu, bién do cir chi va nhiéu yéu té khac [5, 6].

Viéc ing dung HamNoSys va JASigning vao xay dung
moé phong NNKH can phu hop véi didc thi cia NNKH Viét.,
Céc dic thu nay da dugc nghién ciru bai nhdém DS Thi Hién
[8, 9] va Cao Thi Xuan My [10], cho ring NNKH Viét
duoc ciu thanh tir 5 yéu td: vi tri 1am ki hiéu, hinh dang,
chuyén dong, chiéu hudng va su dién dat khong bang tay
(Hinh 2).

TP HO CHI MINH

BUON ME THUQT DONG NAI

DALAT
Hinh 2. NNKH dién td cc dia danh [8]

Nghién ctru ndy s& giai quyét van dé két hop giira viéc
sir dung HamNoSys va JASigning vao xay duyng anh dong
dién dat NNKH Viét.

Trong nghién ciru vé NNKH Viét ctia nhém Nguyén
Chi Ngon [11], HamNoSys va JASigning da dugc sir dung,
tuy nhién con han ché trong viéc thuc hién nhiing phan
khong thuge vé tay nhur mit, gat dau, cir chi miéng... von
1a phan quan trong cua NNKH. Tuy vdy, cong cu ESlgn
Editor, duoc thiét ké trong du 4n eSign cung cap mot cong
cu bd sung han ché nay, lam co s¢ dé phat trién cong cu
giao tiép voi ngudi khiém thinh & nghién ciru nay.

2. Két qua nghién ciru
2.1. Céu triic co ban ciia HamNoSys

CAu tric co ban cua HamNoSys duoc thé hién cu thé
trong Hinh 3.
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Hinh 3. Cau triic co ban ciia Hamnosys [3]
Trong d6:

- Symmetry operator: miéu td moi quan hé giira hai tay.
- NMF (Non Manual Features): md ta cam xuc trén
khudn mat va cac by phan khac ngoai tay.
- Initial Configuration:
oHandshape: mo ta hinh dang ban tay.
o Hand posion: mé ta vi trf ban tay gdm phuong va hudng.
oLocation: mé ta vi tri tay so véi cac vi tri khac trén
than thé.
- Action/movement: mé ta sy thay doi hinh dang tay
hay su chuyén dong cua tay.
Ky hiéu “vui” trong ma NNKH SiGML (bao gém
NMF) dugc mo6 ta nhu Hinh 4:

<sigmb|
<hns_sign gloss="vui">
<hamnosys_nonmanual>
<hnm_mouthpicture px:ture= L07/~>
<hnm_body tag= '\T
<hnm head tag='NF
<hnm_shoulder tag= \B
':hnm_e_\'ega:e tag=AD'/>
<hnm_eyebrows tag=RB'>
<hnm_eyelids tag='BB'/>
</hamnosys_nonmanual>
<hamnosys_manual> ~N
<hamsymmpar/>
<hamfinger2345/>
<hamthumboutmod > |  Symmetry operator,
<hamextfingeru>

InitialConfiguration,
<hampalmd >

Action/movement

<hamear/>

<hamlrbeside/>

<hamclose’>

<hamtwisting/>

</hamnosys_manual> J
</hns_sign>
</sigml>

Hinh 4. Ky hiéu “vui” trong ma NNKH (bao gom NMF)

Két qua hién thi phii hop vdi cac nghién ciru ciia nhém
D6 Thi Hién va Cao Thi Xuan My, cung c6 ly do d€ nghién
ctru ndy st dung HamNoSys va JASigning.
2.1.1. Cac mad lénh co ban trong NMF

Céac ma 1énh co ban trong NMF dugc xac dinh nam
trong cdp ma 1énh:

<hamnosys_nonmanual></ hamnosys_nonmanual>.

Trong d6, c6 cac ma 1énh dugc dién dat gém:

- Khau hinh miéng (mouth): dwgc xac dinh boi kiéu
phat am tiéng Anh trong doan 1énh <hnm_mouthpicture
picture=" char sign"/>, trong d6 char sign la tén cua
NNKH duoc xay dung, cach thir 2 dya trén cac hanh dong
duoc HamNoSys xdy dung sin niam trong doan Iénh
<hnm_mouthgesture tag="code_mouth"/>, véi
code_mouth la ma 1énh tuong tng véi khéu hinh miéng
duoc cung cap (Hinh 5).

Mouting 2]

Cancel Select

i

Hinh 5. M6 ta cir dong miéng [2]

- Cu dong co tpé (body): chuyén dong co thé 1a dau
moc cho su thay d6i trang thai, dugc st dung trong doan
1énh <hnm_body tag="code"/> v6i 10 dong tac khac nhau,
bao gom: xoay trai, xoay phai, ...

- Cr dong dau (head): dugc xac dinh trong thé
<hnm_hea§i tag="cg>de"/> ctia XML véi 11 dong tac, bao
gom: gat dau, lac dau, ...

- Cur dong cua vai (shoulder): dugc xac dinh trong thé
<hnm_shoulder tag="code"/> cua XML v6i 9 dong tac,
bao gdom: nang vai, vai gép, ...

- Trang thai cua mét: mat cling dong vai tro quan trong
trong viéc dién dat ngon ngir, “doi mit 14 cira s6 cua tAm
hdn”, chinh vi vay nd thé hién tinh cam ma ngudi dung
muon truyén dat, dugc xac dinh bdi thé <hpm_eyegaze
tag="code"/> cua XML v6i 11 dong tac, bao gobm cac trang
thai huéng nhin cua mat.

. - Trang thai cua 16ng may: gién ddi, cau co, ... tat ca
déu dugce biéu hién dya trén 16ng may, tuy nhién, khi dien
dat thong tin trén truyen hinh thi di€u d6 khong that sy can
thiét, & ddy HamNoSys cung cap thu vién ctia 16ng may boi
<hnm‘_eyebrows tag="code"/> cia XML véi 4 cir dong,
bao gom cac dong tac nang chan may.

- Trang thai cia mi mat:  The <hnm_eyelids
tag="code"/> dugc dung df: biéu hién trang thai cua mi mat,
mo ta trang thg’li cua mi mat khi dién td mot tur, véi 13 trang
thai ciia mi mat khi dién dat ky hi¢u.

Tét ca cac the d?:u c6 céc code twong Ung voi cac ma cur
dong dugc cung cap boi HamNoSys dé viéc thao tac tro
nén de dang hon va nhan vat thém sinh dong hon.

2.1.2. Cac ki hiéu dinh dang ban tay

Nhu da trinh bay ¢ t{én, cac ki hiég dinh dang ban tay
(Initial Configuration) gobm 4 thanh phan:

- Handshape: mo ta hinh dang ban tay, v6i 12 hinh thirc
tiéu chuan ciia ban tay bao gobm ban tay md, ban tay déong,

.. Ngoai ra, ¢6 thé két hop ky hiéu kiéu ngon tay va vi tri
cac ngon tay aé tao nén ky hi¢u mdi, thay thé cac ngon mac
dinh bang cac lgét hop cac so thtr tw ngén tay, thay d6i o
m& clia ngon bang dau ~ va két hop vai s thir ty ngon dé
tao ra ky hi¢u méi (Hinh 6).
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o [a I o\&
Hinh 6. St dung ddu “\” véi y nghia trung gian giita
hai ky tr HamNosys [3]

- Hand posion: md ta vi tri ban tay gdm phwong va
hudng. Bao gdm 2 tham sb: huéng ngon tay ding dé dinh
nghia truc canh tay va hudng 10ng ban tay dé dinh nghia sy
up/mé long ban tay va tuy theo truc canh tay. Hudng cua
Iong ban tay c6 8 gia tri khac nhau, mdi cai xac dinh huéng
cta long ban tay xung quanh truc cta ban tay (Hinh 7). Vi
duy, ngén tré hudng vé phia trudc, 1ong ban tay c¢6 thé c6
céc gia tri sau: hudng 1én, hudng xudng, phai, trai, hodc bt
ky 4 hudng trung gian giita chung. Va ding ky hiéu “\” dé
dién dat huéng trung gian (Hinh 8).

Aro

Cac ngon tay chum lai, hwong
ngon tay |&n trén sang trai,
long ban tay hw'dng sang trai.

Hinh 7. Dién dat hurong ngon tay trong NNKH

%
< ~ <\~

Hinh 8. Diing ky tw “\» gitka hai ky tir HamNosys dé
mé ta cac huong trung gian [3]

- Location: mé ta vi tri tay so v4i cac vi tri khac trén
than thé. Hau nhu tat ca cac biéu tugng vi tri tham chiéu
den vi tri trén co thé. Tong cong co 41 biéu tugng, trong
d6 17 bieu tuong tham chiéu ban tay va ngon tay, 6 ky
hiéu mé ta khoang cach khong gian (Hinh 9), va xac dinh
khoéang cach va vi tri tiép xuc so voi than nguoi nhu vi du
Hinh 10 (chua néu rd chil ngi trong ciu van nay).
dau
trén dau
tran
chén may
dau ngén
méng tay
nacl
nécgiita
chan ngén
mat bén ngdén
ngon cai

dudicam

C6

vai

trén canh tay
ngye

ngoai khuyu tay
trong khuyu tay
dudi cdnh tay
cdtay

mach tay

bung
dudibung

Hinh 9. M6 ta cdc vi tri trén co thé trong HamNoSys [3]

{Pomooa

mu ban tay o~
méatbénngénat S

long ban tay ~
matbénngéncai 1

WaL! rerg-d<ecce ~°>g3 3100

¢ {I 1 >—xac dinh vi tri tiép

xuc 1A ngdn céi

Hinh 10. Xdc dinh vi tri tiép xiic bang dau (7 [3]

- Di chuyén: dé thé hi¢n viéc di chuyén, ta co thé st
dung cac ky hi¢u nhu Hinh 11. Dé thay d6i d¢ 16n cta sy
di chuyén c6 thé str dung cac ky hiéu: di chuyén nho , di
chuyén 16n . Ngoai ra, HamNoSys ciing cung cap cac ky

hi¢u Yé di chyyén cong, di chuyén vong cung va sy lap lai
dé dien dat day da y nghia cia mét tir trong NNKH.

? 4 [
L I A > 3 X ";‘;33,:,; »
> &

[=
Hinh 11. Di chuyén theo cic hwéng ciia ban tay [3]

2.1.3. Cach dung HamNoSys cho cd hai tay

Hai ban tay thi c6 thé gidng hoic khac nhau vé hinh
dang, dinh hudng, vi tri va cach chuyén dong. Nén cac
thong s ¢ thé dbi nghich nhau vé truc ngang () hay tryc
dimg ). Ngoai ra, chiing ta con phai xac dinh khoang cach
giita hai tay, di3n ta khi chung cham nhau ("), ¢ gdn (9, xa
(») hay 1a ¢ khoang cach binh thuong.

- Hai tay cling chuyén dong:

o Déu hiéu d6i xtng: h hoac

[

o Su dbi xung trong viéc lya chon ky hi¢u: ... . ...

- Mot tay chiém thé chu dong:

o Nhu trén trong phin chuyén dong: [ e 21
oKhéng ¢6 ddu hiéu d6i ximg nén dinh hudng, vi tri,
long ban tay c6 sy khac nhau:[ ....... £ oeeeeeens ]

Quy trinh xay dyng NNKH trén mét tay dugce xac dinh
nhu sau:

- Bude 1: Xéc dinh hinh dang ban tay, bao gdm cac hinh
dang co ban va két hop véi vi tri ngén céi, vi tri mo rong, két
nbi véi ngédn cai va d6 mo clia ngdn cai va cac ki hiéu mé
rong. Bén canh d6, d0 md cua cac ngdn tay cod thé thay ddi
va thém ngon. Cudi cung, mudn thé hién y nghia trung gian
gitra 2 ky ty HamNoSys thi c6 thé sir dung dau “\”.

- Budc 2: Lya chon phuong hudng ban tay, bao gdm 2
thong s huéng ngdn tay va hudng long ban tay. C6 2 bude
thue hién: (i) xac dinh hudng cua truc ban tay; (ii) xac dinh
viéc dinh hudng ban tay doc theo truc than ngudi; va (iii)
ky hiéu “\” dugc ding d& mé ta ky hiéu trung gian.

- Budc 3: Xac dinh vi tri. Tong cong c6 41 biéu tugng,
trong do 17 biéu tugng tham chiéu ban tay va ngon tay, 6
ky hiéu mo ta khoang cach khong gian. Ky hiéu “\” dugc
dung dé dién ta su trung gian giita 2 vi tri.

- Buoc 4: Chuyén ddi trang thai, vi tri lam ki hiéu. Cac
cach di chuyén gom c6 truc tiép, gian tiép, di chuyén thay



64

Nguyén Chi Ngén, Quéch Luyl Da

thé, di chuyén theo duong th'fmg, duong cong, duong vong 15 |Pdvat 120
hay kip, lai. Quay lai Budc 1. 16 |Hanh dong 247
2.2. Ket qua 2 17 |Hoc hanh 71
Nghién ctru da xay dung dwoc mét tap dir liéu gom co 18  |Thé duc - Thé thao 9
hon 2.558 tu dién ta NNKH duya trén tai liéu cia Trung tim 19 |Am thue - Mon an n
Nghién ctru Gido duc Nguoi khiem thinh — CED [12], Tur —
dién NNKH Viét VsDic [13], Vién Khoa hoc Gido duc Viét 20 |Quén sy 26
Nam [14], dugc chia thanh cac loai nhu sau: 21  |Giao thong 57
Bdng 1. Théng ké tir dwoc bién sogn bcfng HamNoSys 22 Khac 75
STT Tir loai Sb lwgng (tir) 28 _[Tieng Anh 983
1 |Chicai 42 24 |biali 51
2 Sé dém 51 25  |Bai Quoc ca 45
3 |Gia dinh - Quan hé gia dinh 49 26 |Khoa hoc 14
4 |Thoi gian - Thoi tiét 73 27 |Nha truong 37
5 Trang phuc - Mau sic 42 28 X.a hoi 70
6 |Tinh cach - Tinh chit 152 29 |Lich st i 21
7 |Suc khoe - B phan co thé 61 Tong cong| 2558
8  |Nghé nghiép — dinh danh 34 . Trfg nflgién ctru L{], nhém tic gia Ngukyé?]‘C:]li I\rf]gétﬁ
9 Cay, hoa, tréi ca 55 uoc thyc hign Vq1,3 an tin cua Pai Truyén hinh T E}r]
_y - — y pho Can Tho va tién hanh dyng Avatar 3D. Sau d9, tién
10 |Vitri- Noichon "4 hanh khao sat v6i 98 nguoi khiém thinh tai Cau lac bd
11 |Con vat 66| nguoi diée tai thanh pho Can Tho, Trung tim Nghién ctru
12 |L&hoi 3| Giéo duc Ngudi khiém thinh - CED, va cac cau lac bd
13 [Nghé may — dan 2 kl}iém thinh tz;}i Th?lnh phf{ Ho Chi Minh. Nhém khéao sat
14 |Tin hoc 7 da thu dugc ket qua nhu Bang 2.
Bing 2. Két qua khao sdt
Video S6 cAu héi | Tong sb cAutraloi | Tong so cAu ding T§ 18 (%)
5 490 476 97,14
Link tham khao:
https://www.youtube.com/watc
h?v=b7FLquipzAg
- 6 588 562 95,58
Link tham khao:
https://www.youtube.com/watc
h?v=b7FLquipzAg
2 196 193 98,47
Link tham khao:
https://www.youtube.com/watc
h?v=yzxk-0dEKJ8
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3. Két luan

Théng qua ing dung hé thdng ngdn ngir HamNoSys va
Avatar 3D JASigning, nghién ciru nay di so sanh méi
twong quan véi NNKH Viét. Tu do, nghién ciru dd xay
dyng duogc bo tir dién NNKH Viét véi 2.558 tir. Dya trén
bo tir dién ndy, budc dau nghién ciru da xay dung mot cong
cu cho phép giao tiép voi ngudi khiém thinh, dwoc cac
chuyén gia vé NNKH danh gia cao. Nghién ctru mé ra
hudng di méi trong viée xay dung mot cong cu tich hop,
phén diu tré thanh mot cong cu giao tiép hiru hiéu gitp
ngudi khiém thinh hoa nhap tét hon véi cong dong.
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