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TOM TAT: Ngobn ngit ky hiéu la cong cu giao tiép quan trong cuia nhiéu nguwoi khiém thinh, théng qua cac cit chi ciia co' thé va hiéu
hién cia khudn mdr dé truyén tai thong tin trong céng dong. Trong do, cdc tir dwoc mA hba bang sw két hop cia cac hinh thai va
biéu cam khac nhau ciia co thé. Vi s6 lwong tir 1on va cdu tric cau khac voi thong thuong, ciing nhu ¢é rat it cac cong cu hd tror
hoc tdp, giao tiép bang hinh anh ddn téi viée tiép xdc vai ngdn ngir ky hiéu con nhiéu khé khan. Bai bdo trinh bay tong quan vé hé
théng dién hog ngon ngiF ky hi¢u va mgt s6 ki thugt dién hog hanh dong trong d6 hog ba chiéu. Péng thei dé xudat rang bugc trong
qua trinh ngi suy, diéu khién chuyén dgng ciia déi rirong phii hep véi dien hog ngdn ngiF ky hiéu. Tir do, tao ra céc hinh anh chuyén
déng trong dé hog, &p dung xay dung iing dung hoc va dién hoa ngdn ngiz ky hiéu trong giao tiép véi nguai khiém thinh.

Tir khéa: thuc tai do, diéu khién déng tac ciia con nguwoi, dién hog, ngdn ngi ky hiéu.

I. GIOI THIEU

Theo T chirc Y t& Thé gi¢i (WHO) thi hién nay trén thé giéi c6 khoang 360 triéu ngudi cam diée cac dang
(chiém khoang 5% dan s thé gioi). Hau hét trong s6 ho c¢6 mirc sdng dudi trung binh do rao can ngdn ngit. Ngon ngir
ky hiéu 1a ngén ngit dugc ngudi khiém thinh st dung biéu dat bai nhitng quy wde bang cir chi. Ngon ngit ky hiéu da
trai qua nhiéu thé ky hinh thanh va phat trién trén thé gidi va da duoc khéng dinh 12 mdt ngdn ngir thuc thy, cd hé
thdng tir vung va ngit phap riéng nhu bat cir mot ngdn ngit théng thuong nao.

Diém khac biét cia ngdn ngir ky hiéu so v&i ngon ngit ndi thong thudng & chd nod 1a ngdn ngir tugng hinh dya
trén cac biéu dién, chuyén dong ciia ban tay, co thé va sic thai biéu cam ciia khuén mat. Nho sy phat trién cta khoa
hoc cong nghé, hién nay trén thé gidi da va dang nghién ciru phat trién va dua ra nhiéu dich vu thong dich va san pham
cong nghé nham hd trg nguoi khiém thinh trong giao tiép voi xa hoi. Mot sé san pham ndi bét nhu may trg thinh danh
cho ngudi nghe kém, ging tay chuyén doi ngon ngir ky hiéu thanh giong néi [1], cac phan mém dich tir van ban, giong
noi sang ngdén ngtr ky hi€u hay cac tur dién tra ctru ngdn ngir ky hiéu online [2] v.v.. Tuy nhién mdi mot nghién ciru hay
san pham deu c6 nhirng han ché va chua dap tng duoc viée hd trg trong giao tlep hai chiéu giita nguoi khiém thinh va
nguoi nghe tbt trong thuc té. Chua ké den rang ngdn ngir ky hi¢u 1a khac nhau gitra cac nudc, thdm chi gitra cac ving
mién trong mot nude do cb su khac biét vé van hoa, tap quan, 16i séng, hé tu tuong v.v.

Hién nay theo thong ké, Viét Nam c6 khoang trén 2.5 triéu ngudi diée. Ngon ngit ky hiéu Viét Nam co nhirng
dic diém vé hinh thirc va ndi dung riéng biét. Viéc nghién ctru xir 1y ngdn ngtr ky hi€u trén mdy tinh ¢ nudc ta con rat
moi me. Chung ta chua thuc sy c6 mot hé thong ngdn ngir ddng nhit cho ngdn ngir ky hiéu tiéng Viét [3]. Bén canh
van de ngdn ngit hoc, viéc phat trién san pham Ung dung cong nghé dé phat huy ngdn ngir ky hiéu nhim nang cao trinh
do, tiép nhan thong tin, kha ning giao tiép cho ngudi khiém thinh lai cang it va kém hiéu qua. Viéc nghién ctru chuyén
d6i van ban thong thuong sang dang ngdn ngir ki hiéu cho ngudi diéc 1a mot viéc 1am can thiét. Trén thé gidi, da c6
nhiing c6ng trinh nghién ctru v€ linh vuc nay. Dy an THETOS dich van ban sang ngon ngir ki hiéu cho ngudi diéc Ba
Lan 1a mot vi du dién hinh [4]. May dich ty dong tiéng Anh sang ngon ngir ki hiéu My [5]. Viéc dich chinh xac nhiing
cu tric phtre tap trong van, tho, &m nhac hay nhing khai niém mo ho s& kho dat dugc két qua dich chinh xac. Véi
nhing dic diém riéng biét trong tir vung, nglt phap, cach thire bleu dién cua ngon ngir ky hiéu Viét Nam so voi ngon
ngit ty nhién va ngdn ngit ky hiéu cua cac qubc gia khac. Vi vay, can thiét phai dé ra mot thudt toan tt va kha thi cho
viéc xir ly, dién hoa ngon ngir ki hiéu Viét Nam.

Qué trinh dién hoa 13 budc tao ra cac hinh anh dong biéu dién ngon ngit ky hiéu trén mdy tinh. Hinh anh dugc
quan sat trén mdy tinh gidng nhu mot ngudi thue dang st dung ngdn ngir ky hiéu trong giao tiép. Py thyuc chit 14 viéc
chuyén dbi ddu vao ¢ dang vin ban sang diu ra ¢ dang hinh dong nho céac k§ thuat dd hoa trén may tinh. C6 nhiéu cac
k¥ thuat dién hoa khac nhau, mdi ky thuat mang nhiing wu diém va nhugc diém riéng phi hop cho nhitng myc tiéu
khéc nhau. Trén thuc té, cac k¥ thudt tao ra hinh anh chuyén dong da dugc tim hiéu va phat trién tir rat sém khi cac van
dé lién quan t6i k¥ xao dién anh va phim hoat hinh danh dugc nhiéu sy quan tdm cuia cac nha lam phim. Trong sy phat
trién cia cac k¥ thuat dd hoa, viéc tao ra hinh anh chuyén dong trén man hinh vé ban chat 1a viéc tao ra cac anh lién tuc
theo thoi gian ma & d6 mdi anh 1a mot trang thai chuyén dong lién tiép cta ddi tugng.

Thong thuong, mot gidy chuyén dong trén man hinh thuong dugc tao boi 24 hinh, vi vay cac ky thuat truyén
thdng thudng xoay quanh viéc tao ra cac hinh anh lién tiép thé hién sy chuyén dong cua ddi tuong. Mot may anh hoac
may quay chup lai cac anh cia mét dbi twong dugc tao ra boi d4t sét thay dbi trang thai lién tuc. Mot nhdm hoa si, nha
thiét ké v& cac anh la nhiing chuyén dong lién tiép 1a nhirng vi du dién hinh cho k¥ thuat & dang nay.
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V6i su phat trién ctia may tinh va cac k¥ thuat 6 hoa, c6 nhiéu phuwong phap méi dugce sir dung nhim tao ra cic
dién hoa chuyen dong. Dac biét trong cac tmg dung d6 hoa lién quan t6i trod choi, mo phong, thuce té 40 v.v.. cong viéc
tao ra chuyen dong 1a phan khong thé thiéu. Mot s6 phuong phap tao ra chuyén dong ké thira y tuong tir cac ky thuét
cii, mot sd k¥ thuat duoc phat trien méi mang nhiéu vu diém trong qué trinh san xut va diéu khién. N6i chung c6 hai
huéng chinh trong qué trinh diéu khién ddi tugng. Mot 1a cac ky thuat huong toi diéu khién ddi turong khong xuwong
nhu 6 t6, may bay, tau hoa v.v.. Hai 1a cac k¥ thuat hudng ti diéu khién cac ddi tugng c6 xuong. O d6 cac dbi twong
¢6 ton tai mot khung xuong tao ra mot hinh dang chung cho dbi twong va viéc diéu khién khung xuong dén t6i sy thay
d6i cua ddi tuong ca vé hinh thai va bé mat. Cac ddi tuong c6 xwong thuong 1a ngu(n hogc dong vat. Cac ky thuét diéu
khién nay 1a co s& cho viée tao ra cac dién hoa phuc vu xay dung tmg dung hoc va giao tiép véi nguoi khiém thinh.

Trong cac phan tiép theo cua bai bao, ching tdi trinh bay tong quan vé hé thong din hoa, cac ky thuat didu
khién, dién hoa trén mdy tinh va phan tich cac vu diém, nhugc diém ciia mdi phuong phap. Tir do cai tién, de xudt mot
phuong phap diéu khién phu hop nhit véi bai toan dién hoa ngdn ngit cir chi Viét Nam. Chi tiét cac phan tiép theo cua
bai bao gdm c6 cac ndi dung chinh nhu sau:

) Phan II: Trinh bay tong quan vé hé théng dién hoa ngdn ngir ky hiéu Viét Nam. Céc thanh phan chinh cta hé
thong, tinh ndng va cach thitc van hanh cta cac thanh phan chinh.

Phan III: Trinh bay cé4c k¥ thuat dién hoa, diéu khiénvchuyén dong cua dbi tugng. Trong do, trinh bay cac k¥
thuat dién hoa trén may tinh dugc st dung rong rai. Cac wu diém va khuyét diém chinh cta cac k¥ thuat dién hoa.

Phan IV: Phan tich cic thanh phan lién quan t6i qua trinh dién hoa, cac dic trung riéng c6 ctia ngon ngir ky hiéu
Viét Nam. Qua do, lya chon ky thuét dién hoa, diéu khién ddi twong phi hop nhét véi cac dic trung cua bai toan. Dong
thoi trinh bay mot sé két qua khi xay dung hé thdng dién hoa ngon ngit ky hiéu ciing nhu cac dé xuét thay d6i mot sd
cac diém trong qua trinh xay dyng thuat toan nhim dat duoc muc tiéu dién hoa tt nhat.

II. HE THONG DIEN HOA NGON NGU KY HIEU VIET NAM
Hé théqg dién hoa ngodn ngit ky hiéu c6 nhiéu tng dung trong dao tao va giao tiép vOi nguoi khiém thinh. Vi
muyc tiéu chuyén doi van ban ¢ dang van noi tu nhién sang dang ngdn ngir ky hiéu, h¢ thong dien hoa gom nhiéu thanh
phan voi tinh nang khac nhau. Quy trinh van hanh va cac thanh phan chinh cta hé thong dugc mo ta nhu sau:

Thu nhan van ban

\ 4

Rat gon van ban Danh muc

Truy vén tir tur dién

A 4 .

Xay dung tap trang thai l f’%nh Xa
dién hoa o hanh dong
. Tra lai

hanh dong Tap trang thai,

l hanh dong

Dién hoa hanh déng

Hinh 1. Quy trinh, c4c thanh phin chinh trong hé théng dién hoa ngén ngit ky hiéu

Trong hé théng trén, dAu tién mot doan van ban béng tiéng Viét dugc dua vao hé théng thong qua bd phan thu
nhan vin ban. Tiép d6, van ban & dang van noi ty nhién ndy s& dwoc rat gon, dua sang dang chudn danh cho ngén ngi
ky hiu. Dang van ban rat gon nay s¢ duoc sir dung dé xay dung tap cac trang thai can dugc dién hoa lién tiép theo thoi
gian. Cac tir s€ dugc phén tich, truy vén thong qua danh muc tir dién coa ngon ngir ky hicu. MBoi tir trong danh myc tur
dién s& tuong ng v6i mot tap hanh dong duge ma hoa thé hién hanh dong giong voi nguoi trong thuce té. Khi tap cac
hanh dong dugc ma hoa nay dugc tra lai, cong viéc cudi cung cua hé thong 1a dién hoa tap cac hanh dong lién tlep nay
theo thoi gian.

Qua trinh thu nhan vin ban 1a viéc ldy dir liéu dau vao cua cau binh thudng can dugc dién hoa. Pau vao co thé
dugc cung cip theo phuong thirc nhap lidu truyén thong tir ban phim, tir man hinh cia thiét bi di dong. Mot s6 trudng
hop khéc, viéc thu nhan vin ban c6 thé thong qua giong noéi voi bang viée tich hop thém céc cong cu nhén dang,
chuyen do6i giong noi tir ngdn ngir Viét. Voi dac trung trong ngén ngir Viét viéc thu nhén van ban théng qua nhap li¢u
bang tay phai dam bao c6 thé thu nhéan dugc cac ky hiéu chi ¢6 trong ngdn ngit Viét (cac chir cai &, a ,& ,6 ,0, u va bd
cac dau). Didu nay c6 thé d& dang thuc hién thong qua cac bo gd tiéng Viét hién co. Tuy nhién, mot sb thanh phan nhap
ligu khi két hop véi cac hé théng d6 hoa khong tuong thich véi cac bd gb hién tai, dong thoi dam bao tinh hoan thién
ctia hé thong phan nhap lidu doi hoi cac yéu cau vé viéc tich hop bd gd truc tiép trén hé théng ma khong can dung toi
mét phan mém thir hai.
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Thanh phan rit gon van ban cho phép chuyén d6i tir ngdn ngir n6i binh thuong thanh ngdn ngir rit gon. Ngon
ngilr ki hi¢u trong giao tiép thong thuong giita ngudi khiém thinh v6i nhau c¢6 mot so dac diém riéng. D6 1a cau ngon
ngit ki hiéu ngan gon hon cau ciia ngdn ngir noi, viét trong tiéng Viét, boi duoc gian luge bot nhiing gioi tu, phu tir
(nhung tir dimg vai tro 14 bo ngit trong céu, bd ngit cho tinh tir, bo ngir cho ddng tir). Do bi han ché vé nhan thic va
v6n tlr, nén nguoi diée biéu dat bang ngdn ngir ki hi¢u khong theo trat tu ngit phap ciia ngdn ngit noi, viét trong tiéng
Viét [4].

Ba dic tinh quan trong nhét cta ngon ngl ki hiu Viét Nam la: tinh gian lugc, cé diém nhin va trat tu cdu trac
ngit phap ngén ngir ky hiéu [5]. Trong dic diém rat gon ciia ngdn ngir ki hiéu ta thiy cic thanh phan duoc rat gon
trong ngdn ngit ki hidu s& bao gom: gidi tir, lién tir, cac tir chi tinh thai. Mot s vi du mau cau rat gon gidi tir va lién tir
dién hinh duoc trinh bay & bang sau:

Bang 1. Cau rat gon gidi tir va lién tir

CéAu théng thudng Cau rut gon lién tir va gidi tir
Viét bang but chi Viét bt chi

T6i va anh di hoc T6i anh di hoc

Anh an chao hay dn com? Anh dn chdo dn com?

Mic dau troi mua, toi van di hoc troi mua, t6i di hoc

V6i nhém céc tir tinh thai, cing 14 thanh phan dugc gian lugc trong ciu ngdn ngir ki hiéu, khong thé déng vai
trd thanh phan ciu tao trong cum tir hay trong ciu, ching chi duoc ding trong cau dé bay to thai do tinh cam. Viéc xay
dung thudt toan rut gon vin ban bao gdm viéc nhém céc thanh phan ké trén vao mét tap dir liéu dung dé so sanh véi
van ban gdc trong qua trinh rat gon.

Danh muyc tir dién bao gom tap hop tat ca cic tir ¢6 thé dién hoa bang hanh dong trong ngon ngit ky hiéu Viét
Nam. Theo théng ké, hién c6 khoang 3000 tir thuong dwoc ngudi khiém thinh sir dung. Twong tng véi bo tir dién nay
1a tap cac hanh dong dién hoa. Cac hanh dong nay 1a cac quy tic, cac trang thai ctia ddi tuong dugc dung dé biéu dién
hanh dong trén may tinh.

Thanh phan xay dung tap trang thai can dién hoa lam viéc chuyén d6i mot cau vin ban ¢ dang rit gon sang tap
cac hanh dong dién hoa theo thir tyr. Vi giéi han 3000 tir, bo tir dién khong dam bao mo ta hét toan bo cac cau trén
thuc té. Vi ly do do, s& ton tai cac tir khong c6 trong tir dién. Thanh phan xdy dung tap dién hoa dam bao cung cép cac
hanh dong dién hoa theo thtr ty néu no ton tai trong hé tir dién. Trong truong hop nguoc lai, tir can dugc danh van va
hanh dong dién hoa dugc chuyén thanh dién hoa cia cac chir cai v6i ddu duge chuyén xudng vi tri cudi cung.

Bang 2. Chuyén déi tir viin ban n6i sang tap trang thai dién hoa trong ngdn ngit ky hiéu

Cau tu nhién Ban cho t6i hat roi
Cau rit gon Ban tbi hat roi
Tap dién hoa <Ban> <tdi> <h> <a> <t> <.> <r><6><i><?>

Trong bang trén cac tr dat trong hai déu <> thé hién cac hanh dong s& dugc dién hoa, d6 1a tap cac trang thai
khac nhau cia co thé nguoi. Cong viéc cudi cing cua hé théng 1a viéc dién hoa duya trén tap trang thai di xac dinh
duge. O d6, cac tir duge tao ra boi cac trang thai khac nhau cua co thé va gilta cac trang thai nay 1a cac chuyén dong
tuong ing. Nhu vy, mot hé thong tao ra cac din hoa hd trg hoc tap, giao tiép véi nguoi khiém thinh doi hoi tao ra cac
chuyén dong gidng v6i nguoi trong thue té. Pay 1a co s¢ dé lya chon ky thuat dién hoa 4p dung trong hé théng dién
hoa ngén ngit ky hiéu Viét Nam. Phan tiép theo cuia bai béo trinh bay céc ki thuat dién hoa thudng dugc sir dung trong
xay dung dién hoa.

III. MOT SO KY THUAT DIEN HOA, PIEU KHIEN CHUYEN PONG CUA POI TUQNG

C6 nhiéu k§ thuat dwoc 4p dung trong dién hoa, trong do tuy theo yéu cdu, muc dich trong qua trinh dién hoa s&
6 nhitng k¥ thuat khac nhau dugc lya chon. Dudi day 1a mét s6 k¥ thuat phd dung thudng duge sir dung rong rii trong
d0 hoa va thuc tai do.

A. Ky thudt diéu khién chuyén dpng theo dwong Path

K¥ thut nay cho phép mot hay nhiéu ddi twong chuyén /dong theo mot dudng di da duge xdc dinh trude boi cac
d1em trong khong gian [6] goi la Path. Theo d6, mot dudng noi cac diém trong khong gian s€ tao thanh mét quy dao.
D01 tuong s& chuyén dong theo quy dao trén duong Path tir diém déu tién lién tiép t6i diém cudi cung. Khi t6i diém
cudi _cung c6 ba su lwa chon thuong thdy: Mot 1a két thiic qua trinh chuyén dong cua dm twong tai diém cudi cing, hai
1a d6i trong chuyén dong theo chiéu nguogc lai trén duong Path, ba | chuyén dong tlep tuc toi diém dau tién tao thanh
mdt vong khép kin. Quy dao chuyén dong trén duong Path cé thé & hinh dang duong gap khuc tao ra béang cach nbi cac
diém trén duong Path lai boi cac duong thiang hodc & dang cac dudng cong, trong d6 dang dudng cong thudng dugc su
dung hon do quy dao chuyén dong mém hon va khong tao ra cac sy thay dbi dot ngot vé goc quay cua dbi tugng. Voi
dang dudng cong, trén quy dao chuyén dong c6 thé thém nhiing vi tri danh déu dic biét dé tinh chinh quy dao chuyén
dong cua dbi tuong.
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a) buong Path thing b) Buong Path cong
Hinh 2. Buong Path trong diéu khién chuyén dong ddi tuong

Trong qua trinh van dong, cac tham s chinh trong diéu khién can phai thiét dat gdm van tdc di chuyén ciia ddi
tuong, goc quay cua dbi tuong tai diém quay, hudng cua dbi twong, tham sb xay dung quy dao voi duong Path cong.
Vé6i vu diém don gian, dé cai dat (ddc biét voi dudong Path tao boi cac duong thang) ky thuat sir dung duong Path
thuong 4p dung dbi véi cac chuyén dong don gian c6 quy dao khong dbi, khong co thay ddi noi tai bén trong cua dbi
tuong. Budng Path gap nhleu khé khan khi didu khién chuyén dong cua dbi tuong phuc tap, ma ¢ do céc doi tuong con
trong mot dbi twong cling ton tai chuyén dong két hop v6i chuyén dong cua dbi tuong cha tao thanh mot chuyén dong
tong thé phirc tap. Dong thoi v6i cac chuyén dong co tinh tuong tac cao gilta cac thanh phin va anh hudng béi cac yéu
t6 moi truong nhu trong luc, va cham, tir trudng v.v.. 1a nhiing van d& ma k¥ thuat duong Path khé mé phong duoc.

B. K§ thudt tao chuyén dpng Set Driver Key

Day la k¥ thuat didu khién chuyén dong ctia mot dbi tuong bi phu thude vao thudc tinh, chuyén dong ciia mot ddi
tuong khac. Vi du nhu chuyén dong cuia cac banh ring, chuyen dong cuia xich xe va banh xe, chuyén dong cua khop xuong
khi két ndi voi nhau v.v.. K¥ thuat nay cho phép tao ra moi rang budc gitra cac thudc tinh chuyén dong cua cac do6i
tugng voi nhau. Khi d6, su chuyen dong cia mot, mot nhom ddi tugng phu thudc vao cac thude tinh diéu khién cua d6i
tuong khac. Khi s luong dbi tugng tham gia chuyén dong cang nhiéu k¥ thuat ndy cang tré nén phic tap.

Dbi véi cac chuyén dong tudn theo rang budc cua vat ly, trong qua trinh diéu khién cac déi tuong tuong tac voi
nhau thong qua cdc luat ma chu yéu 1a céc twong tac vé co hoc. Tuy nhién, dé mé phong hoan toan cac tuong tac Ve co
hoc 12 diéu tuong ddi phurc tap, dac biét la cac tuong tac trong do tdn tai cac thudc tinh vé dan hdi. Trén thuc té, cac
diéu khién Set Driven Key thuong xay dung mdt tap cac thudc tinh phy thudc, dya trén viéc thiét dat gia tri cho Ccac
thudc tinh ndy ma trong qué trinh diéu khién tao ra cac rang budc vé chuyén dong khéac nhau.

Uu diém cia k¥ thuat nay 1a d& dang tao ra céac chuyén dong twong d6i phtc tap béng viéc thay ddi cac gia tri
thiét dat rang budc. Dic biét trong truong hop mot nhém ddi tugng ¢ chuyén dong turong dbi gidng nhau. Vi du nhu
chuyén dong ciia cac khop xwong & dudi dong vat, chuyén dong clia cac toa tau, chuyén dong cua cac miét xich v.v..
Tuy nhién, Set Driven Key gip nhiéu kho khin trong truong hop su chuyén dong ciia mot ddi tugng c6 nhiéu phuong
an phu thudc vao ddi tugng khac. Vi du nhu chuyén dong cia dau so voi than, & do ton tai nhitng rang budc cung va ca
nhitng rang budc mém. Khi than di chuyén dau ciing phai di chuyén theo nhung trong lic di chuyén phan dau c6 thé
quay trai, quay phai va lam rat nhiéu cac tu thé khac nhau tao ra rit nhidu cac hinh thai khac nhau.

C. Ky thuit tao chuyén dpng KeyFrame

Keyframe [7] [8], k¥ thuét din hoa sir dung cac diém danh déu dé xac dinh céac nhip chuyén dong cua dbi
tuong. M01 dlem danh dau 1a mot thiét dat trang thai cua d6i tuong. Cac diém danh diu duoc thiét dat lién tuc theo thoi
gian, su. sap Xep lién tlep cac trang thai nay tao ra cac dang chuyén dong khac nhau cho d6i tuong. Trong hau hét cac
phan mém d6 hoa, dé xay dung chuyén dong cua mot do6i tuong, Keyframe dugc coi 1a phuong phap thé hién chuyen
dong mot cach phd bién nhat. Sy thay ddi trang thai cua cac dbi tugng theo thoi gian dya trén cac diém danh dau trong
truong hop s6 lugng it s& khong di tao ra su chuyén dong mot cach lién tuc. Khi do giira hai diém danh dau s& dugc
tinh toan tao ra trang thai chuyén tiép giira hai trang thai ké nhau.

Hinh 3. Chuyén dong nhén vét sir dung keyframe



520 MOT KY THUAT PIEU KHIEN BPONG TAC CUA CON NGUOI TRONG THUC TAI AO UNG DUNG

Nhin mot cach khéc, k¥ thuat keyframe giéng nhu mét dang kich ban chuédn bi truée, & d6 cac chuyén dong
dugc thiét dat sin va trinh dién khi dugc goi tdi. N6 cho phép dan dung va xay dung mot hinh anh dong bang cach b
tri cac ddi tuong tai nhing vi tri khic nhau va luu lai nhirng trang thai ¢ thoi diém nay thanh nhiing diém danh dau.
Nhirng thoi diém quan trong trd thanh cac diém cd dinh trong thoi gian qua d6 ddi tuong c6 kha niang dién hoa chuyén
dong theo thoi gian.

Khi s6 lugng cac diém danh dau it, viéc ndi suy tinh toan cac diém giira la diéu quan trong can phai thyc hién. Gia
st ta co hai trang thai 18 Ky va Ky; tg, t lén lugt 1a thoi gian xac dinh ctia Kj va K; (t;<ty) trong toan bd qua trinh cta hanh
dong. Céc gia tri Ky.value, K,.valude la cau hinh trang thai ctia dbi tugng tai K va K,. Mot trang thdi Ky tai thoi diém t
(ty<t<t,) 1a chuyén tiép giira K; va K, c6 cau hinh dugc xac dinh bang ndi suy tuyén tinh theo cong thirc sau:

Ky = Kp.value + ((t - t1)/(t2 — t1))*(K,.value — Ky.value)

K thuat KeyFrame c6 diém tuong dong véi ki thuat didu khién theo duong Path. Sy khic nhau nam & chd mbi
diém danh dau ctia duong Path chi 1a mot diém trong khong gian, trong khi mdi diém danh diu cua KeyFrame 1a mot
trang thai cua d6i tugng. Ciing gidng véi diéu khién theo dudng Path noi suy tuyén tinh tao trang thai trung gian s& lam
mét di tinh lién tuc cta chuyén dong, dac biét 1a tai vi tri cac diém danh dau. Dé tao tinh lién tuc theo thoi gian cho cac
chuyén dong, cac ky thuét tinh toan diém chuyén tiép ¢ dang dudng cong cho cac ciu hinh trang thai duoc dé xuat. Co
thé nhéc téi mot s6 thuat toan thudng duge ap dung nhu: Hermite, Bezier, Catmull-Rom, Blended parabolas, B-splines,
NURBS v.v.. Bén canh d6 viéc chuyén dbi giita goc Euler va Quaternions tao ra cac uu diém trong qué trinh ndi suy
trang thai gitra.

pé tao ra mot gidy dién hoa, v6i k¥ thuét cii cdc hoa si, nha thiét ké phai tao ra nhiéu khung hinh mo ta cac trang
thai lién tlep nhau. Ky thuét KeyFrame voi viée ap dung cac ky thuat noi suy trang thai gitta 1am qua trinh xay dung
mot chuyen dong tro nén don gian hon do khong phai thiét dat hét tat ca cac trang thai. KeyFrame la mot k§ thuét diéu
khién dién hoa d& sir dung, tuy nhién dé chuyén dong lién tuc va gidng that thi cac trang thai danh du khong dugc
cach nhau qua xa. Vi diéu d6, ky thuat nay van doi hoi nhidu chi phi trong qua trinh x4y dung chuyén dong.

D. Ky thudt FK va IK diéu khién déi twong cé xwong

Trong thyc té, co nhiéu dbi tugng co6 cung mot cAu tric. Dién hinh cho cac dbi tuwgng nay l1a con nguoi, cac loai
dong vat. Vi vady mot nhom céac ky thuat diéu khién chuyén biét nhém t6i cac ddi tugng nay dugc hinh thanh. Qua do,
thay vi diéu khién cac phan tach rdi ctia d6i twong, quéa trinh diéu khién nham toi viée diéu khién khung xuong bén
trong. Viéc thay doi ciia khung xuong dan t6i sy thay ddi vé bé mit bén ngoai ctia di twong, ciing nhu tao ra chuyén
dong.

Mot khung xuong [9] bao gdm 2 thanh phan co ban. Pau tién 1a khép, noi 2 xuong hodc nhiéu xuong lién Kkét
vGi nhau. Khi mdt xwong duoc gan voi mot khép, hoat dong va chuyen dong cia xuong s& duoc diéu khién boi chuyén
dong quay va di chuyén ctia khp d6. Thi hai 1a xuong, phan ctng ndi tlep cac khép. Xuong duoc diéu khlen boi sy di
chuyén va quay cta khép. Khung xwong cua déi twong thuong duge cau trac boi mot hé thdng phan cép theo dang
hinh cdy. C6 hai k¥ thuat thuong duogc sit dung trong didu khién ddi twong co khung xuong 1a FK (Forward
kinematics) [10] va IK (Inverse kinematics) [11].

Véi hé théng xuong dugc phéan cap theo céu trac cdy, ky thuat FK [10] dleu khlen toan bo hé théng xuong theo
trinh ty tur gbe t6i 14. O d6, cac thanh phan & muc phan cap cao (cang gan goc phan cip cang cao) duoc diéu khién
trude roi toi cac thanh phan & phan cap thip hon. Khi thanh phan ¢ phan cap cao thay doi thugc tinh s& anh huong
tuong Ung tdi cc thanh phan ¢ phéan cap thap 14 con ctia no.

Vi du viéc tng dung phuong phap FK trong diéu khién chuyén dong ciia tay ngudi. Trong d6 cic ngon tay la
con cua ¢o tay, co tay la con cua khuyu tay, khuyu tay Ia con cua ba vai. Khi diéu khién chuyén dong moi thay doi cua
ba vai s€ anh hudng t6i khuyu tay, ¢ tay, ngon tay. Moi thay d6i cua khuyu tay anh hudng toi co tay va ngon tay. Qua
trinh diéu khién s& thay dol thugc tinh cua ba vai roi toi khuyu tay, t6i cb tay va cudi cuing 1a ngon tay. FK 1a ky thuat
diéu khién thuan theo ciu tric phan cdp cua xwong, vi vdy tuong dbi thuan tién trong qua trinh cai dat. Tuy nhién,
nhuoc diém cia phuong phap nay 1a viéc tao ra mot trang thai cua ddi twong ta phai thay déi nhidu thudc tinh cua cac
khép xwong ddng nghia véi viéc phai luu trit nhidu trang thai cia mot déi tuong.

Ky thuat IK [11] c6 cach tiép can khac so voi FK, ¢ d6 hé thdng khép lam viéc nhu cac hé théng thir bac
nhung bao gdm mot diém diu va mot diém cudi cia hé khép xuong duoc lién két voi nhau. Cac khép xuong trong
hé thong nay c6 quan hé mat thiét voi nhau trong chuyén dong va chiu su diéu hudng di chuyen ctia 2 diém dau va
cubi cua hé théng xuong. Trong ky thuét nay, vi tri cua diém cubi dugc x4c dinh trude, tlep do can phai tim ra cac goc
do cua cac khop khac trong hé thong. Nhu vay c6 thé co mot hodc nhicu két qua ¢ d6 hé thong xuong phan cap c6 thé
dam bao diém cudi & dung vi tri hodc khong c6 dap an ding nao ca. Ky thuat IK co hai dau, mot dau giir vai tro cd dinh va
mot dau giir vai tro dicu khién chuyen dong. Su xoay cua cac khop xuong khac dugc tinh toan ty dong boi mot bo diéu
khién IK (IK solver). Khi d& thém diéu khién IK thi viéc tao chuyén dong cho ca doan xwong chi can tac dong vao dinh
cua. Thong thuong phdi su dung nhiéu didu khién IK dé tao chuyén dong cho ddi tuong, khi d6 sy wu tién giita cac
diéu khién IK dua theo cAu trac tha tu cia khung xuong.



Lé Son Théi, P Nang Toan, Ma Vian Thu, Nguyén Thi Bich Diép 521

IK mang nhiéu vu diém cho viéc tao ra sb lugng cac hanh dong cia ddi twong trong thdi gian ngin. Tuy nhién,
viée xdy dung bod didu khién cho IK Ia twong di phuc tap. Pic bié¢t 1 dap an cho mot trang thai dinh cua IK ¢ thé
khong chi 1a mot truong hop, vi vy cac trang thai ctia cac khop nam giita khé kiém soat trong truong hop can mot
hanh dong chinh xac.

Mbi k¥ thudt diéu khién déu mang céc uu diém riéng va nhuoc diém riéng. Khong ¢6 ky thut ndo hoan toan tot
trong moi trudng hop. Vi vay, khi lya chon k¥ thuét dleu khién vao ung dung can xem Xeét dén cac dic diém cua bai
toan can giai quyét. Tir 6, lwa chon giai phap hop 1y va tdi wu nhat dé giai quyét cac van dé duoc dit ra.

IV. KY THUAT PIEU KHIEN PONG TAC CUA CON NGUOI KHI DIEN HOA NGON NGU KY HIEU
VIET NAM

Nhu di trinh bay, dé tao ra dién hoa cho céc ddi tugng c6 xuong no6i chung va ddi twong ngudi néi riéng co
nhiéu ky thuat diéu khién khac nhau. Mdi k¥ thuat mang nhitng vu diém va nhuoc diém khac nhau, d6i véi bai toan
dién hoa ngdn ngir cir chi ciing ton tai nhitng dac trung riéng va tir d6 1am co sd lya chon thuat toan diéu khién. Dya
trén qua trinh phan tich, ching toi nhan thiy ngon ngit ky hiéu va dién hoa mang nhing nét riéng ¢6 nhu sau:

Thir nhat, s6 luong tir trong tap tir dién khoang 3000. Diéu nay dong nghia vdi sé lugng hinh thai cua co thé
la 16m.

Thir hai, khi sir dung ngén ngir, mot cdu duoc tao bai nhiéu tir. Vi vay, hinh thanh sé luong t6 hop cac tir ting
theo ham mii. Vi so lugng cac cau & murc rat 16n nhu vay viée tinh toan qua trinh chuyén doi gitta cac trang thai phai
la qua trinh tu dong.

Thir ba, cac hinh thai cta co thé khi md ta ngon ngir ky hi¢u thuong 1a cac cir chi cua phan than trén. Trong do,
tay thuong duoc str dung nhiéu nhét, dong thoi c6 mot sb tir can phai biéu dién mot sé cam xtic ciia khuon mat.

Duya trén nhirng dac trung trén, k¥ thuat duoc lya chon phai dam bao cho phép tao ra hinh thai giéng voi nguoi,
dicu khién chuyén doi tot gitra cac trang thai, cho phép ma hoda cac tir & dang don gian nhat c¢6 thé nham giam chi phi
khi xay dung tap trang thai hanh dong phuc vu trong dieén hoa.

Trong nhitng k¥ thudt da duoc trinh bay, ching ta nhan thiy v6i déi tuong dién hoa 1a nguoi 1a mot dbi tuong
¢6 xuong dién hinh. Vi vay, cac k¥ thuat dién hoa véi dbi twong khong xwong 1a khong phu hop. Pa sé cac tng dung
dd hoa lya chon viéc tao ra cac hanh dong sir dung k¥ thuat KeyFrame dé giai quyét qua trinh diéu khién chuyén dong.
Tuy nhién v6i ) luwong khoang 3000 tir viée thiét dat cac Key s€ tao ra mot khéi lugng cong viéce rat 16n, khong ti wu
trong trudng hop nay, bén canh d6 1a van dé chuyén dbi trang thai giita cc tir.

V6i viée xac dinh tap cac hinh thai mdi tir, sir dung cac phwong phéap diéu khién IK va FK trong trudong bai toan
din hoa ngon ngir cir chi té ra hiéu qua hon. O d6 mdi hinh thai 1a mot trang thai cta cac khép xwong va xuong ciia co
thé. Nhu vdy c6 ba vin dé chinh can tién hanh 1a xay dung d6i twong mé hinh 3D véi hé thong xuwong cua ngudi, ma
hoa va tao ra cic mi hoa trang thai ctia co thé va diéu khién chuyén dbi giita cic trang thai.

Chung t6i da t1en hanh xay dung nhan vat 1a mé hinh 3D c¢6 xwong. M6 hinh nay dam bao cac yéu cau vé hé
thong khung xuong glong vGi con ngudi va ¢b thé biéu dién cac dién hoa khac nhau dya trén viée didu khién khung
xuong. Dudi day 1a mot s6 hinh anh ctia mo hinh nguoi 3D dugc ching t6i st dung trong dién hoa.

Hinh 4. M6t s6 hinh dnh mé hinh 3D dung trong dién hoa

Dau tién 1a vin dé mi hoa hinh théi clia co thé trong dién hoa. V& mit ban chat viéc ma hoa 14 viéce luu lai vi tri
cua cac xuong va goc quay tuong (mg cua cac khop trong khong gian ba chidu. Véi hé thong khoang 100 khép xuong
can dugc didu khién, viéc lwu trit cac trang thai dong nghia véi viée luu trir gia tri vi tri va goc quay trong khong gian
ba chiéu cua 100 dbi tugng. Lwa chon phu hop trong truong hop nay 1a luu cac trang thai nay mét cach co cau trac.
Tuy nhién, vi s§ luong cac khop van 14 16n, ching toi sir dung viéc phan cép qua trinh lwu trir. Piéu nay co ‘nghia phan
chia hé thong xuong cia co thé thanh tap cac bo phan chinh, mdi bd phén chinh lai quan ly cac thanh phan nho hon.
Thay vi quan 1y chung toan bd xuong cuia co thé, chung t6i quan Iy mirc don vi nho hon 14 tay trai, tay phai, dau, cac
bd phan khac cia co thé. Tép cua cac bo phan nay tao thanh mot co thé hoan chinh. Nguyén nhén cua viéc phan chia
nay con dya trén mot dic diém cua ngon ngir ky hiéu do la cac phin dudi ctua co thé it dugc van dung dén, mot sd
lugng 16n cac tir chi 1a sy khac nhau vé trang thai cua tay. Dudi day 14 vi du mot s6 ma hoa vé cac chir cai:
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- <obj id="a"=
<key |d "0”>2,4,2,1,12,12,12,12q‘key>
</obj=
- <obj id="&"=>
<key |d "0”>2,4,2,1,12,12,12,12q‘key>
<key id="1">2,4,2,1,12,12,12, 1</key=
<key id="2">2,4,5,1,12,12,12 1=/key>
</obj>
- <obj id="a
<key |d "I!]”}2,4,2,1,12,12,12,12<,n'key>
<key 1d="1">2,4,2,2,16,16,12,12</key>
<fobj=

Hinh 5. M6t s6 mé hoa chit cai biéu dién bing XML

Vi du trén mi hoa cac chit cai ‘a’, 4’, ‘4> khi dung tay phai bang ciu tric cia tép XML. Chit ‘a‘ ¢6 mot hinh
thai duy nhat, chir ‘a4’ dugc xdy dung b01 tap 3 hinh thai con, chir ‘a” duoc xay dung boi hai hinh thai con. Céc gia tri
hinh thai 12 m3 hoa cac trang thai cia xwong ba vai, xuong khuyu tay, xuong co tay va cac ngén tay. Cac ma hda nay
dugc ching t6i xay dung dua trén viéc thong ké cac hinh thai co ban khi nguoi sir dung ngdn ngit ky hiéu tién hanh
dién hoa trén thuc té. Tap cac hanh dong dién hoa thyc té 1am co s& cho qua trinh xay dung tap hanh dong dugc chiung
t6i tham khao tir trang web “http://tudienngonngukyhieu.com” va tir cac chuyén gia vé ngdn ngit ky hiéu tai truong
“Gido duc va hd trg tré em bj thiét thoi tinh Thai Nguyén”.

.
Chir ‘a’ duoc dién hoa bai ngudi thyc Chita “a’ duoc dién hoa bing ngudi a0

Hinh 6. Biéu dién chit c4i ‘@’
Van dé cubi cung 1a qué trinh diéu khién hé thong xwong, khép khi dién hoa. Khi lya chon phuwong 4n ma hoa
cac hinh thai chinh cia cac tir voi muc ti€u don gian khi xay dung, tao kich thudc b tir di€n hanh dong nho. Diéu nay
dan t6i cac trang thai ¢ twong doi xa nhau, gdy kho khan trong qua trinh néi suy tinh toan céc trang thai gitra dam bao

tinh lién tyc, dong thoi phai tuan theo céc luat van dong trong ngdn ngir ky hiu. Day 1a mot van dé can phai quan tim
khi tién hanh diéu khién, dién hoa nhdm tao ra hinh anh giéng véi thyc té.

a) Trang thai trudc b) Trang thai sau cua canh ¢) Trang thai giira khi n6i suy d) Trang thai mong muén
cua canh tay tay khong co rang bugc

Hinh 7. Vi tri clia canh tay khi dién hoa

Hinh trén mo6 ta hai trang théi truéc va sau cua canh tay. Trong trudng hop ap dung cac ky thuét ndi suy nhu
binh thudng trong mot mit phing, canh tay s& dua ra phia sau va dua 1én trén. Day 1a phuong an tdi wu tinh toan dugc,
vi qua trinh di chuyen cua canh tay 1a nho nhit. Tuy nhién, khi 4p dung trong ngdn ngir ky hi€u, véi dac trung phyc vu
muc tiéu giao tiép nén moi chuyén dong ciia co thé thudong c6 xu huong dua ra phia truge. Diéu nay gitip cho nguoi
guan sat nhin rd hon cac hanh dong cta ddi twong minh dang giao tiép cung. Nhu vay, trang thai ndi suy trung gian
tinh toan dugc phai 1a canh tay & phia trudc co thé thay vi ¢ phia sau. Qua trinh van dong mong mubn khi dién hoa Ié
tay dat phia dudi, di chuyen len trén ra dang trude va dua 1én cao trén dau. Dé giai quyét van dé nay, chang t6i dé xuét
mdt khai niém 1a “diém cAm”. Piém cim 14 diém ma chuyén dong cua khép xwong s& khong di qua. Piém nay s& anh
hudng téi qué trinh tinh toan ndi suy, & d6 qué trinh ndi suy s& dam bao khong di qua diém cam nay. N6i mot cach don
gian day lam diém ma cac khop xwong s& khong di qua trong qua trinh di chuyén.
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Piém sau —

1 . <«— Diémtrung

/O;N Piém trudc /o; “\\ gian

a) Diém trudc va diém sau trong géc b) Diém trung gian giita hai trang thai cua
quay cua khép xuong khdp xuong ¢ dugc sau noi suy

Hinh 8. Diém trung gian khi ndi suy tuyén tinh gifta hai goc ciia khop xuong

Hinh trén md ta diém trung gian tinh dugc bang noi suy khi c6 hai goc lan luot 1a goc trude va goc sau cua khop
xuong. Goc quay cua mot khop trong khong gian ba chidu gdm ba thanh phan theo cac truc toa do x, y, z . Két qua ndi
suy cu01 cung dya trén viée tong hop két qua nodi suy cta ba mat phing riéng biét. Vi phuong phap noi suy 1a nhu nhau
trén moi mit phang, do d6 ching t6i chi trinh bay phuong phap xéac dinh diém trung gian trén mot mat phang Vi viée
ap dung diém cam trong qua trinh noi suy, gid tri cua diém trung gian tinh dugc phai dam bao khong nam trén Cung
mdt cung dugc gidi han boi diém dau va diém cubi. Dleu nay c6 nghia khi chiing ta di chuyén tir diém dau t6i diém
cudi, diém trung gian phai dam bao khéng di qua diém cAm.

T Ty
N/ N

a) Diém cam va di chuyén cia b) Diém trung gian tinh duoc khi ton
khép khi co diem cam tai diém cam

Hinh 9. Piém trung gian khi ndi suy giita hai goc ciia khép xuong c6 ton tai diém cdm

Viéc ton tai cac diém cAm gilip qua trinh vén dong ctia khdp xwong tudn theo cdc ludt cua ngdn ngir ky hiéu.
Nhu vy, thong thuong mdi khop sé ton tai ba diém cdm theo ba chidu khac nhau trong khong gian. Viéc xay dung cac
diém cAm nay duogc chung t6i xay dung thong qua viéc thong ké cac chuyén dong cua co thé khi sir dung ngdn ngit ky
hiéu. Tuy nhién, do chi phi xay dung tap tir dién 1a twong d6i 16n. Hién tai tap cac tir va cac trang thai dugc s dung
trong xay dung cac diém cAm m&i 1a mot phan cua tap 3000 tir trong ngon ngit ky hiéu. Vi su ton tai cua diém cim, cac
thuat toan ndi suy ap dung trong cac ky thuat FK va IK phai thay d6i dé dam bao khép xuong van hanh tuén theo
nguyén tac khong di qua diém cam. Dudi day lam luu d0 tinh toan diém trung gian dya trén ndi suy tuyen tinh khi ton
tai diém cAm. Qua trinh tinh toan dwa trén cac goc Euler, véiala diém trude, b 1a dlem sau, ¢ 1a diém cAm. Cac gia tri
tgs, tg, lan luot la cac gid tri trung gian nam gitra a va b (tg; va tg, 601 xtng nhau qua gdc toa do). Két qua tra vé 1a gia
tri ni suy tuyén tinh tim dugc thoa man céac luat khi ton tai diém cim c.

tg,=(a+h)/2
t0,=(tg:+180)%360

.

True False

l a>b
True False True False

\ 4 \ 4
True ‘ False return tg, True ‘ False return tg;
\4 \ 4 \ 4 \4
return tgz return tgl return tgz return tgl

Hinh 10. Luu db x4c dinh diém trung gian khi tn tai diém cAm trong néi suy tuyén tinh
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Chung t6i da cai dat thir nghiém va két qua cai dat thyc nghiém cho thdy viéc tinh toan chinh xéac gid tri trang
thai gitra dya trén ndi suy tuyen tinh. Vi dau vao 1a hai diém bt ky, ching t6i thay doi gia tri cua diém cam tir 0° den
360°, két qua tra vé cho thay diém trung gian dugc tinh toan chinh xac, dam bao khop khong di chuyén qua diém cam
da duoc thiét dat.
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Hinh 11. Mét s6 két qua thuc nghiém trén pham mém khi ndi suy tuyén tinh diém trung gian
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Hinh trén la két qua k1em tra trén thyc nghiém. Trong do, diém dau (mau do), diém cudi (mau xanh da troi)
duoc cho ngau nhién. Diém ca4m (mau xanh 14 cdy) di chuyén lién tuc tir 0° dén 360 diém trung gian nam gitta diém
dau va diém cudi (mau vang) duoc tinh toan ndm chinh giita diém dau va diém cudi, dong thoi khong thude cung mot
cung v6i diém cam.

Duya trén viée sir dung cac diém cam va phuong phap ndi suy dya trén diém cam, ching t6i hoan thanh xay
dung hé thng dién hoa ngon ngir ky hiéu Viét Nam dam bao cac yéu ciu vé dién hoa. Hé thdng cho phép nhap vao
mot cau ¢ dang van noi tiéng Viét. Cau nay s& duoc hé thong tur dong tinh toan va dién hoa thanh ngon ngir ky hién
turong ung. Két qua cia qua trinh dién hoa chinh x4c giéng nhu biéu dién ciia con ngudi trén thuc té, dong thoi dam
bao cac hanh dong c6 do lién tiép cao va tun theo cac ludt trong ngdn ngit ky hiéu Viét Nam. Duéi ddy 1a mot sé hinh
anh cta hé théng khi thue hién dién hoa.

00T

{ Ncuyer(ucrerqc nhdt Viét Nam Q T6i nhin théy bé rét budn Q
orafn il oG s I— .

Hinh 12. Mot sb hinh anh hé théng dién hoa ngon ngit ky hiéu Viét Nam

Céc hinh anh dién hoa tir phan mém tng dung da duoc chung t6i ap dung trong hoc tap ngdn ngir ky hiéu Viét
Nam tai truong “Gido duc va hd tro tré em bi thiét thoi tinh Thai Nguyén”. Két qua cho thay ung dung nang cao kha
ning hoc tap va tao hung thi khi hoc ngon ngit ky hiéu Viét Nam. V&i kha nang dién hoa nhiéu lan, diéu chinh toc do
nhanh, chdm theo yéu cau cho mdi dong tac giup hoc sinh khuyét tat dé dang tiép thu va 1am theo cac dong tac dién
hoa cuia ngdén ngit ky hiéu.

V.KET LUAN

Trong nghién ciru nay, ching t6i tim hiéu céc ky thuat dién hoa 3D, tir d6 4p dung dién hoa ngdn ngit ky hiéu
Viét Nam. Chung t6i d3 tién hanh mo hinh héa va mi hoa lai cic chuyén dong trong thuc té ciia con nguoi, sir dung cac
k¥ thuat noi suy diéu khién chuyen dong d6i voi doi tuong c6 xuong. Hinh anh dién hoa dugc ap dung cho hoc tap
ngon nglr ky hiéu cia nguoi khuyet tat. Dé hinh anh dién hoa sinh ra khi sir dung noi suy glong v&i nguoi trong thuc té
chiing t6i d¢ xuat sir dung cac diém cam lam rang budc trong qua trinh ndi suy diéu khién ddi  twong 3D. Qua trinh ndi
suy tinh toan trang thai gitra cia chuyén dong dam bao cac khop khong di qua cac diém cim nay, tir d6 tao ra cac
chuyén dong giong vdi con nguoi trong thyc té khi dién hoa. Céac két qua cai dat va thir nghiém thyc té cho thdy qua
trinh dién hoa dat két qua t6t, cho phép ngudi quan sat c6 kha nang hoc tip ngon ngit ky hiéu tir hé thong dién hoa. Cac
diém cidm duoc xay dung dua trén tip céc trang thai dién hoa cua con nguoi trén thyc té. Tuy nhién, trong ndi dung
nghién ctru hién tai sé lugng tir duge chung t6i sir dung trong thng ké con han ché, chua chiém toan bo tdp ngdn ngit
ky hi¢u Viét Nam.

bé nang cao tinh dang dn va hoan thién hé thong dién hoa ngon ngir ky hiu, ching toi du dinh viéc xay dung
tap diém cAm dya trén tip ngdn ngir ky hiéu day du khoang 3000 tir. Pong thoi ap dung cac két qua nghién ciru vao
giang day va hoc tp ngdn ngir ky hiéu tai nhiéu hon cac co 86 giao dyc tre khuyét tat, qua d6 danh gia hiéu qua ciing
nhu d6 chinh xac khi dién hoa ngon ngit ky hi¢u trong thuc tién.
Loi cam on: Nghién ctru nay dugc hd trg boi dé tai nghién ctru khoa hoc cip Bo (M s: B2016-TNA-27)
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A TECHNIQUES OF HUMAN RESOURCES CONTROL IN VIRTUAL REALITY
APPLICATION FOR THE VIETNAMESE SIGN LANGUAGES

Le Son Thai, Do Nang Toan, Ma Van Thu, Nguyen Thi Bich Diep

ABSTRACT: Sign Language is an important communication tool for many people with hearing impairments, through body gestures
and facial expressions to communicate information in the community. In it, the words are encoded by a combination of different
forms and expressions of the body. With a large number of vocabulary words and sentence structures, as well as very few learning
aids, visual communication has made it difficult to communicate with the sign language. This paper presents an overview of the sign
language rendering system and some techniques for visualizing action in three-dimensional graphics. At the same time, it is
proposed that binding in the interpolation process controls the movement of the object in accordance with the sign language
representation. From there, create moving images in the graphics, apply application development and sign language rendering in
communication with the hearing impaired.



