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Tom tdt—Ngon ngfr ky hleu la mot trong nhfrng
phu’dng tién khong thé thay thé trong giao tlep hang
ngay cua cong dong ngu’(n cam dlec Ngon ngu ky
hiéu dudc biéu dién bang ctt chi phan than tren cla
nguoi thé hlen ngon ngon ngw. Vo6i sy phat trién Vu’qt
bac cha cac cong nghé cao trong Imh vuc hoc sdu va
thi giac may tinh, hé thong nhan dang ngon ngu’ ky
hiéu tré thanh mot cau noi hiéu qua gitta cong dong
nguoi cam diéc va thé giéi bén ngoai. Nhan dang ngon
ngit ky hiéu tiéng Viét (VSLR) la mét nhanh cta bai
toan nhian dang ngon ngt ky hi€u néi chung dudc si
dung trong cong dong ngudi cam diée Viét Nam. VSLR
hudng dén thong dich tir cit chi cthia ngudi thuc hién
ngon ngtt ky hiéu sang thanh van ban. Trong bai bao
ndy, ching toi dé xuit moét phuong phap nhén dang
ngon ngit ky hiéu tiéng Viét tir video dua trén mé hinh
hoc sdu. Phuong phap dé xuét bao gom hai phan chinh
13 md hinh hai luong mang no ron tich chap (CNN)
cho diic trung khong gian va mang bd nhé dai ngin
(Long-Short Term Memory - LSTM) cho dac trung
thoi gian. Chiing toi danh gia mé hinh dé xuat véi b
dit liéu chiing toi thu thap bao goém 29 ky tu trong
bang chi ci tiéng Viét. Thuc nghiém dat dugc véi do
chinh xic 95% chitng minh tinh hiéu qua va thuc té
ctia phuong phap dé xuét trong viéc nhan dang ngén
ngit ky hiéu tiéng Viét.

Tit khéa—Hoc siau, nhan dang, ngén ngt ky hiéu.

I. GIOI THIEU

Ngon ngu’ ky hiéu 1a mot ngdn ngit dugc phat trién
bdi nhu ciu can thiét trong viéc giao tiép clia cong
dong ngudi khiém thinh. Mot quan diém sai 1am 1a
ngdn ngit ky hiéu dong nhét trén toan thé gisi. Trén
thuc té tai mdi qudc gia khic nhau c6 mot bd ngdn
ngit khac nhau, thim chi trong cling mdt qudc gia
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tai moi khu vuc, ving, mién lai c6 mdt bd ngdn ngi
ky hiéu khac nhau. Chang han Viét Nam c6 3 nhém
ngon ngt ky hi€u chinh, dé la: ngdn ngt ky hiéu
Hai Phong, Ha Noi, Thanh phd Hd Chi Minh. Tai
Viét Nam cong dong ngudi khiém thinh chiém tong
s6 4-5% dan sb clia ca nudc. Bén canh d6, hau hét
ho khong biét sir dung ngon ngit ky hiéu trong cudc
séong hang ngay, do d6 diéu nay trd thanh rio can
dé ho giao tiép vdi thé gi6i bén ngoai. Do dé, viée
tht yéu clia viéc phat trién tap dif liéu ngdn ngit ki
hiéu tiéu chuin va hoan thién mot hé théng hd trg
giao tiép cho ngudi khiém thinh tai Viét Nam. Hé
théng nhan dang ngon ngit ky hiéu tu dong khong
chi 1a mot cau nbi giita cong dong khiém thinh va
thé gi6i bén ngoai ma chiing con cé vai trd quan
trong trong tng dung vé ro bot va hé théng tuong
tac ngudi va mdy tinh. Hon thé nita viéc hoan thanh
nhin dang ngoén ngu ky hiéu ciing gitdp tré em khiém
thinh c6 thé hoc vé nhan thic, xa hdi, cdm xic va
ngdn ngii. Hé thong nhan dang ngdn ngit ki hiéu ghi
nhan su chuyén chdng va phan tich chuyén dong ctia
phan trén co thé con ngudi. Bdi vay, c6 2 giai phap
chinh cho van d& trén: tiép cin theo huéng thi gidc
mdy tinh va tiép cin theo hudng st dung ciam bién
chuyén dong. Phuong phap dua trén thi gidc may tinh
st dung du vao 1a video, trong khi d6 phuong phap
con lai st dung tin hiéu thu dudc tlit cdm bién. Trong
s6 hai huéng tiép can nay, cach tiép can dua trén thi
giac may tinh chiing té sy thuan tién va ty nhién hon
vi ching khong yéu cau ngudi khiém thinh phai deo
thiét bi c6 chifa cdm bién gy khé chiu khi giao tiép.
Cach tiép can dua trén thi gidc 1dy dau vao l1a mot
loat cac khung hinh va phan loai tap cac khung hinh
nay thanh cac tif hodc ky tu ngdn nglt ky hiéu tuong
ting, tuong tu nhu van dé nhan dang hoat dong video.

Céc md hinh hoc siu gin diy da dugc 4p dung dé
gidi quyét hidu qui cdc vin dé nhan dang hoat dong
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trong video [1], [2], [3]. Pé xuit cia chung t6i tan
dung 1gi thé clia cic cu tric mang hoc sau béi su két
hgp cua I3D [1] va LSTM [4] cho nhin dang ngdn
ngit ky hiéu tiéng Viét. 13D module dugc sit dung dé
nim bat thong tin khong gian ctia chuyén dong, con
LSTM module thi lai ndm bt dic trung chuyén dong
theo theo thdi gian. D& xuit clia ching toi chia tap
khung hinh dau vao thanh cdc khdi khung hinh nho
hon va dua vao I3D module. Viéc chia nay dua trén
quan sat hanh dong mo tad ngdén ngit ky hiéu trong
video dudc ciu thanh bdi nhiéu cdc hanh dong con
10i rac bao gdm ki tu va d4u thanh. Do d6, viéc chia
dau vao thanh khdi khung hinh nhd gitp céi thién
dd chinh xic ctia hé théng.

II. NGHIEN CUU LIEN QUAN

Nhén dang ngdn ngt ky hi€u dudc chia lam hai
loai chinh: dya trén dif liéu cam bién (sensor-based)
va dua trén thi gidc may tinh (vision-based).

A. Phuong phdp dua trén dit liéu cdm bién

Ngudi khiém thinh phai deo mot hodc mot sb thiét
bi c6 gin cac cam bién khi mo ta cic tif ngon ngit
ky hiéu trong sudt cudc hdi thoai ctia ho. Bing cach
st dung dit liéu cam bién nay, c6 thé gilip don gian
héa cong viéc tién xir ly dif liéu bdi kha ning loc
nhiéu, va yéu t6 phic tap cia mdi truong. Bén canh
d6 chuyén dong ctia ngudi khiém thinh khong bi gidi
han b&i mot ngit canh cu thé nao nhu diing truéc mot
mdy thu hinh. Trong cich tiép cin nay, tin hiéu tir
cdc cam bién dudc truyén khong diy dén mot thiét bi
tr xa dé xt 1y nhan dang [5], [6]. Tuy nhién, véi su
phat trién kha ning tinh toan cla cac thiét bi nhiing,
mot vai hé thdng nhan dang ngdn ngit ki hiéu don
gian c6 thé chay truc tiép trén cdc thiét bi nay chang
han nhu gang tay dién t hodc vong deo tay thong
minh [7]. Céi tién nay c6 thé lam cho cach tiép can
dua trén cdm bién phu hop hon trong céc ting dung
thuc té. Trong mot sd bai bdo, c6 mot sd cich tiép
can dugc dé& xuat d€ tin dung nhiéu cam bién dé
nhin dang ngdn nglt ky hiéu. Nhom tac gia trong [8]
dé xuit mot phuong phap st dung két hop cic cam
bién gia téc va cam bién dién co. Céc tin hiéu dén
tif cdc cam bién gia tdc va dién co dudc xi ly trudc
khi dua vao bo phan loai SVM. Theo dé xuit cia
ho, hé théng nhan dang ngdn ngit ki hiéu c6 thé dat
dugc do chinh xac 96,16% trén bd di liéu tu thu thap
cia ho. Mic du cac phuong phédp tiép can dua trén
nhiéu cam bién c6 thé dat dugc do chinh xdc tot hon
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nhung hé thong tré nén bt tién hon cho ngudi thuc
hién ngon ngit ky hiéu vi ho phai deo nhiéu thiét bi
hon. Hon thé nita, cach tiép can nay khong thé nim
bat dudc toan bd su thay ddi vé hinh dang va chuyén
dong tuong dbi clia cac bo phan co thé.

B. Phuong phdp dua trén thi gidc mdy tinh

V6i phuong phép tiép can nay may thu hinh dugc
st dung 1a cong cu chinh gitip ghi lai dif liu dau
vao. Loi thé cda st dung mdy thu hinh d6 13 khong
cin deo mot thiét bi ndo ca va gitp gidm chi phi
gi4 thanh cta thé thong. Hon thé nita gi6i han géc
nhin cia mdy thu hinh rit 16n gitip cho c6 thé thu
dugc dong thdi nhiéu ngudi trong cudc hoi thoai. Bén
canh d6 ngay nay cac dién thoai thong minh déu dudgc
trang bi mdy thu hinh v6i do phan gidi cao do c6 thé
12 mot tiém ning 16n cho dif liéu dau vao cla hé
théng nhan dang. Vi thé céc tiép can du trén thi gidc
mdy tinh cho hé thdng nhan dang ngdn ngit ki hiéu
khién cho viéc giao tiép hing ngay clia ngudi khiém
thinh tu nhién hon va thuit tién hon khi st dung.
Do nhiing 1di ich dudc dé cap trén, di c6 nhiéu nha
nghién ctu tip trung vao dé xuit nhin dang ngon
ngit ky hiéu dua trén thi gidc bang nhiéu ngén ngit
khac nhau nhu ngdn ngit ky hiéu cuaa My [9], [10],
[11], ngdn ngit ky hiéu Trung Qudc [12], ky hiéu
Han Qudc ngon ngit [13] va ngdn ngit ky hidu Viét
Nam [14], [15]. Trong [11], tic gia da nghién ciu
hai ky thuat trich xuét tinh ning méi ciia Combined
Orient Histogram and Statistical and Wavelet feature
dé nhan dang ngdn ngit ki hiéu My cic sb tit 0-9.
Céc dic trung dudc két hop lai va dugc dua vao mot
mang no ron d& huin luyén. Tic gia ctia [12] trién
thuc hién nim bét thong tin ca 2 chidu khong gian
va thdi gian trong md hinh phéan loai ngdn ngt ki
hiéu Trung Qudbc. Pau tién mot mo hinh trich dic
trung cua ngén ngt ki hiéu dudc thuc hién, cac dic
trung 13 dau vao clia bo phan loai SVM dé nhan dang
30 loai ctia bang chif c4i Trung Qudc. Két qui ciia
ho cho thiy Linear kernel SVM 12 bo phan loai phil
hop nhét v6i nhan dang ngdn ngit ki hiéu. PE nhan
dang ngén ngit ki hiéu Viét Nam, tac gia ctua [14]
dudc st dung md ta dia phuong. Trong md dun trich
chon dic trung, ho trich xuit dic trung khong gian
va dic trung ngii canh d€ mo ta tif ngli trong ngdn
ngtt ky hi€u. Sau d6 mdt tap cac dac trung dudc hoc
bdi b phan loai SVM. Panh gia trén tap di liéu cia
ho cho két qua dat dugc do chinh x4c 12 86,61%. Tir
cach tiép can thi gidc mdy tinh, nhan dang ngodn ngit
ky hiéu dugc xem la mdt nhanh cda nhan dang hanh
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dong v6i han ché chuyén dong clia mot sé bd phan
trén co thé. C6 mot xu hudng trong cong dong nhan
dang ngdn ngt ky hiéu trong dé cac nha nghién ciu
dang cb gang thay thé cac dic trung thi cong bang
md hinh hoc siu d€ cai thién do chinh xdc va do
tin cdy. [15] da st dung CNN-LSTM cho nhin dang
ngodn ngit ki hiéu Viét Nam. Két qua ctia ho da cho
thiy rang phuong phap hoc sau c6 két qua vugt troi
so v6i phuong phap truyén théng. Tic gia [13] da
phiét trién mot hé théng nhan dang ngon ngit ki hiéu
Han Quéc dua trén mang no-ron tich chap CNN tir
dau vao 1a cdc video. Tap dif liéu ctia ho bao gom
10 tit dudc chon trong ngdn ngit ki hiéu Han Quéc.
Phuong phap ctia ho dat d6 chinh x4c 84,5% Tac gia
clia [16] da xuidt mot phudng phéap két hop hai ki
thuat manh nhét ctia hoc sau 1a CNN trich dic trung
khong gian va LSTM trich dic trung thdi gian. Két
qua hé thdng ctia ho dugc danh gid trén tap dif lidu
gdm 40 tif vung thong dung hang ngay. Panh gia cta
ho chi ra rang md hinh dua trén CNN-LSTM c6 thé
dudc thuc thi trong thdi gian thuc cho cic dng dung
thuc té. Trong [17], viéc nhiing CNN tif dau dén cubi
vao md hinh Markov 4n (HMM) da dudc gi6i thiéu.
CNN-HMM lai tan dung kha niing phan biét dbi xi
manh mé ciia CNN va kha nang md hinh héa trinh
tu cia HMM. Phuong phdp dudc dé xuét cia ho c6
th€ nhan ra ngdn ngt ky hiéu lién tuc dat ty 1& 16i
1an luot 12 30% va 32,5% trén bo dit liéu Phoenix
2012 [18] va bd dit liéu Phoenix 2014 [19].

III. PHUONG PHAP DE XUAT

Dé xuét cla ching tdi dugc mod ta trong Hinh 1
bao gém 2 phan chinh: mo6 hinh I3D d& trich rit dic
trung vé mit khong gian vd mo hinh LSTM d€ trich
rit dic trung vé mit thdi gian. Pau vao 1a tiing khung
hinh dugc 14y ra tit video, chiing tdi chia tip khung
hinh thanh cic khéi con. Sau dé v6i mdi khbi sé trd
thanh dau vao ciia mdt mo dun 13D, s6 luong mod
dun I3D bing s6 lugng khéi khung hinh con. Trong
bai bdo nay chiing toi t&i wu sb lugng cac khdi con
dau vao dua trén két qua thuc nghiém trén cic bd
co sd di liéu. PO dai cia mdi khdi video con sé
4nh hudng dén sb ludng cta cic khdi sau khi ducc
cat nhd. Trong thuc t&, néu md hinh nay dudc dua
ra d€ nhan dang hanh dong trong video néi chung
thi sé€ cho do hiéu qua khong cao. Tuy nhién véi bai
toan nhin dang ngdn ngtt ky hiéu, cac hanh dong cia
ngudi thuc hién ngdn ngit ky hiéu 12 tp hop cla rat
nhiéu hanh dong nhé clia tay va cam xic trén khuon
mit, nhitng hanh dong nhé niy sé xuét hién trong
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cac video cda nhiing nhém khéac khi ngusi dé thuc
hién tir khiac. Do vay, ldy dong luc tit phuong phap
tdi tir (Bag of word), nhém nghién cifu dé xuit c6 thé
chia video cua tung tir trong ngén ngit ky hiéu thanh
céac video nho hon d€ c6 thé 4p dung hiéu qué trong
bai todn nhan dang ngdn ngii ky hiéu nay. Moi hanh
dong Pau ra ctia md dun I3D Ia vector dic trung
1024 chiéu, sau d6 dudc dua qua cic 16p LSTM dé
phén loai thanh cac nhém ngén ngtt ki hiéu.

A. I3D

13D dugc dé xuat dé giai quyét van dé cho nhan
dang hanh dong con nguti (Human Activity Recog-
nition - HAR). I3D sit dung Inception V1 dugc dao
tao trudc dé thuc hién hoc tap chuyén déi tir bo dit
liéu ImageNet sang bo dit liéu video hoat dong cua
con ngudi. Cac hat nhéan cia mang Inception V1 [20]
truyén thdng dudc mé rong thanh cic hinh dang 3
chiéu (3D) dé& phu hop véi dit liéu dau vao ctia chudi
khung. Thanh cong ctia mé hinh I3D duya trén quan
sat rang khong c6 bd dit lieu HAR nao cé san 16n
nhu ImageNet. Trong tai liéu, cic md hinh mang no
ron nhan chap 3 chiéu (3DCNN) dugc st dung cho
cdc van dé phan loai video 1a cdc mo6 hinh nong vi
thiéu dif liéu. Mo hinh ctia chiing toi st dung mo
hinh I3D dudc dao tao trudc dé tinh chinh véi tap dit
liéu cta ching t6i. M6 hinh 13D dugc dao tao trude
phit hop Vi ciac van dé phan loai video HAR ngin
vi né khong chi nam bét thong tin khong gian mot
cach hoan hdo ma con tim hiéu cic dic diém tam
thai clia cac hoat dong cuc bo. Tuy nhién, ap dung
mo hinh I3D truc tiép vio bd dif liéu ngdn ngit ky
hiéu la khong hiéu qua vi video ngén ngtt ky hiéu
chita mot s6 hanh dong phu trong video thoi lugng
dai. Do d6, thay vi 4p dung I3D truc tiép d€ nhan
dang ngdn ngit ky hiéu, ching t6i chia khung dau
vao thanh cédc khéi phu dé 14y dau vao cho 16p I3D.
Sau d6, dau ra cda 16p 13D dugc chuyén cho cic 16p
LSTM dé€ khai pha céc dic trung toan cuc.

B. LSTM

LSTM la mot trong nhiing bién thé ndi tiéng nhét
clia md hinh mang than kinh hdi quy ( Recurrent
Neural Network - RNN) dé gidi quyét van dé cuda
mo hinh dit liéu bién d6i theo thoi gian. Y tudng
chinh chinh ctia RNN Ia st dung truc tiép thong tin
tuan ty. M6 hinh RNN thuc hién ciing mdt nhiém vu
cho moi phan tii cta chudi, v6i dau ra phu thudc vao
céc tinh todn trudc d6. Ngoai ra, m6 hinh RNN cé
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Output
512 units LSTM
5x1024 I
1x1024
Conv3D (I13D) Conv3D (I13D) Conv3D (I13D) Conv3D (I3D) Conv3D (I13D)
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Hinh 1. So d6 khdi phucng phap dé xuit.

thé nam bat thi tu dit lidu chudi thai gian dé€ du doan

s , P A v 2. . A 1
chinh x4c dau ra. Tuy nhién RNN gdp phdi hai van sigmoid(z) =

(1

dé d6 1a vanishing gradient va exploding gradient. 1+e®
Vanishing gradient xay ta khi sy dong gép khong
dang k€ thong tin cho gradient ctia cac bu6e thdi gian 020

xay ra truéc d6. Do d6 md hinh cang siu thi cang tanh(z) = S 2)

kho dao tao. Exploding gradient xay ra khi bung nd e +1

thong tin clia cac budc thdi gian truéc d6 dan dén su

tich liiy gradient, ddn dén cap nhat rat 16n cho trong

s6 ctia mo hinh trong qua trinh huan luyén. LSTM la ft = sigmoid(Uyg x x¢ + Wy x hi—1 +by)  (3)

mot trong nhitng dé xult dudc dua ra dé gidi quyét

cic nhudc diém cta RNN. Mot té bao LSTM dudc

mé ta trong Hinh 2 bao gdm c6ng dau vao i; cng

dau ra o;, va cong quén f;. Vi thiét ké gdm 3 cong iy = sigmoid(U; x o + Wi x hy—1 + b;)  (4)

nhu vy LSTM c6 kha niing gidi quyét van dé phu

thudc dai han ma mo hinh RNN khong thé hoc dugc.

Trong mot bai viét, LSTM vuot troi hon RNN trong

van dé lién quna dén dit liéu thay ddi theo chudi thdi or = sigmoid(Uy * oy + Wo * hy_1 +b,)  (5)

gian. Pao ham cong thiic cu th€ cia LSTM dugc

minh hoa trong Cong thic (1) - (11). Trong phuong

phap d& xuét cta ching toi, 16p LSTM dugc xép

chdng 1én nhau sau cac mo-dun I3D d€ tim hiéu mbi ¢t = fexci—1+igxtanh(Ucxzi+Wexhi_1+bc) (6)

quan hé gita hanh dong phu trong cic video ngoén

ngit ky hiéu. Pau ra cla cidc t& bao LSTM la trang

théi cua té bao d6 (¢;) va trang théi ﬁr} (hy). Pau vao ht = o * tanh(cy) @)

cua cac t€ bao LSTM la trang thai t€ bao truéc do

(ci—1), trang thai 4n truéc d6 (hy_1) va dau vao clia Trong d6 Uy, Us, U,, Us 1an lugt 1a cdc tham sb

trang thai thit i (zy). dau vao ; We, Wi, Wo, We lan lugt 1a cac tham sb
hoi quy; by, b;, by, be 1an lugt 1a cac tham sb do 1éch;
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hy

[

‘ slgmold | ‘ slgmold ‘ (anh ‘ ‘ slgmold ‘

Xt @ pointwise multiplication hyperbolic tangent function

@ pointwise addition

Hinh 2. Kién tric ciia LSTM.

sigmoid function

C. Chién luoc chia khoi con.

DPic diém khic biét clia phuong phép ching t6i
dé xuit 1a phIIOng phap phén chia khdi con. Phu’dng
phap nay dudc bit ngudn tif viéc quan sat rang mdi
ky tu trong ngdn ngit ky hiéu dugc biéu dién da két
hdp mdt loat cic hanh dong con. Do d6 viéc phan
doan video thanh cic doan nhé cho két qua tot hon,
khi ma, md hinh c6 khéa nidng tim hiéu va mo hinh
héa mbi quan hé giita cic hanh dong phu véi nhau.
Do d6, chiing t6i chia diu vao video thanh cac khbi
con kich thude biang nhau. Sau d6, cac khdi con nay
la dau vao cia I3D va LSTM nhu trong Hinh 1. Do
dai ctia khdi con 12 mot tham s6 quan trong can dudc
chon cin than. Su lua chon sai ctia tham s6 ndy c6
thé lam gidm ddng k€ do chinh xdc clia phuong phap
dugc dé xuit. Tuy nhién, kich thu6c cic khdi con
dugc cb dinh d€ dp dung vao trong céc trudng hop
thic té. Trong phan két qua thi nghiém, ching toi
da trién khai hé théng véi cac do dai khac nhau dé
c6 dugc do dai tdi vu.

D. VSLB-C: B¢ dit liéu ngon ngit ky hiéu tiéng Viét
J miic do ky tu

Hé thdng bang chif cii tiéng Viét gidng vdi hé
théng bang chit cdi tiéng Anh hon 12 bang chi cdi
nhu hé théng ky hiéu ctia Trung Qudc, Nhit Ban va
Han Quéc. Tuy nhién Tiéng Viét tham chi con phiic
tap hon tiéng Anh vi dic diém 4m sic ctia chiing bao
gdm sau am khic nhau va ba diu phu. Do d6, viéc
xdy dung bo dif liéu méi 1a can thiét d€ nghién ctiu
viéc nhan dang ngoén ngit ky hiéu tiéng Viét trong
video. Trong bai bao nay, ching tdi da thu thip mot
bd dit liéu bao gom tat ca chif cai tiéng Viét trong tir
vung ngodn ngit ky hiéu tiéng Viét. Trong quy trinh
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Hinh 3. Phan b6 miu huén luyén.
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Hinh 4. Phan bd miu kiém tra.

thu thap dif liéu nay, ngudi tham gia dudc yéu cau
thuc hién cac cu chi ngon ngit ky hiéu truéc may thu
hinh. Bén canh dé, ngudi tham gia dudc tu do mac
cdc loai quan 4o khic nhau nhu trong Hinh 5 . Mbi
ngudi tham gia dudc yéu cau thuc hién day di 29 ky
tu trong bang chit cdi ngdn ngit ky hiéu tiéng Viét.
Mobi ngudi thuc hién dudc ghi lai nhiéu lan véi céac
goc va khoang cach khac nhau tif ngudi tham gia va
may thu hinh. Két qua 12 bo dit liéu nay bao gém tong
cong 3248 video. Chiing t6i chia dif liéu thanh phan
huin luyén va phan thit nghiém. Téng sb video cho
mdi phan dudc chi tiét trong Hinh 3 va Hinh 4. Tong
s6 video cho mdi ngudi tham gia trong phian huin
luyén gan nhu bang nhau. Trong khi téng s video
cho mbi ngudi tham gia trong phan thit nghiém la
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Hinh 5. Anh miu tii tip di lidu video.

khéc nhau déng k€. Chién lugc chia tich nay lam
cho qua trinh huédn luyén hiéu qua hon nhung dam
bao tinh khiach quan ctia hé théng. C4c tham s6 huin
luyén ctia phuong phdp dé xuét ctia ching toi dudc
thé hién trong Bang I va Bang II. Téng s6 tham sb c6
thé huén luyén 1a khoang 17 triéu. D€ v6i qua trinh
huin luyén hiéu qua, ty 1& hoc ctia ching tdi dudc
diéu chinh & s6 lugng epoch khac nhau. Trinh téi
uu hoa cua ching tdi st dung 1a Stochastic Gradient
Descent, trong khi hAim mAt mat 13 cross entropy.

Béang 1I
SO LUONG TRONG SO HUAN LUYEN PUGC CUA MO HINH BE

XUAT

Layer Output shape No. of param

Time distributed | (None, 5, 1024) | 13,344,144

LSTM (None, 5, 512) 3,147,776

LSTM (None, 128) 328,192

Dropout (None, 128)

Dense (None, 29) 3,741

Total Params: 16,823,853

Bang I
CAC THAM SO CUA MO HINH DE XUAT
Parameters Value Notes
5 blocks x
Input shape 8 frames x RGB image
224 x 224 x 3
Output 13D 1024 dimensions
Output model 29 classes
Epoch 40
Batch size 16
Learning rate le-2 Epoch <= 10
Learning rate le-3 10 < Epoch < 20
Learning rate 5*le-4 Epoch >= 20
Optimizer SGD Decay = le-6
Loss function Cross entropy

Két qua ctia qua trinh huin luyén dugc thé hién
trong Hinh 6 va Hinh 7. Gid tri mAt mat va do chinh
x4c clia qua trinh huan luyén c6 xu huéng dao dong
manh trong nhiing epoch dau tién, sau d6 6n dinh

SO 03 (CS.01) 2020

dan dan trong nhitng epoch sau nay. Néu do méat mat
va do chinh x4c khong 6n dinh trong qua trinh huin
luyén, diéu nay cho thiy khong c6 diu hiéu hoi tu,
thi md hinh dé xuit khong phu hop véi tap di lieu.
M6 hinh dé xuit ctia ching t6i c6 xu hudng hoi tu
dén gia tri toi uu sau 20 epoch. Két qua nay ciing
cho thiy md hinh hoat dong hiéu qua trén bo dit liéu
ki€ém tra va xac nhan hop 1&. Qua trinh huén luyén
cua chung toi dung lai sau 40 epoch.

IV. KET QUA THUC NGHIEM

A. Ddnh gid do chinh xdc

Déi v6i 29 ky tu, cach tiép can clia ching t6i phai
phan loai cic video dau vao thanh 29 nhin khéc
nhau. Chiing t6i dénh gid cic md hinh bang cach
st dung do do F1, xem xét phan loai chinh xac cta
tiing 16p quan trong nhu nhau. Chién ludc chia tich
theo khbéi dugc mo ta trong phan truée. Tir két qua
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Hinh 7. Bién d&i ham mit mat trong qué trinh hun luyén

trong Bang III, ching ta c6 thé thiy ring phuong
phdp dudc dé xuit cla ching toi dat dudc chi s6 F1
cao hon so véi phuong phap co sd st dung mang
I3D tiéu chudn 1a phuong phép t6t nhét hién tai va
cic phuong phap khac nhu CNN1D két hop LSTM
va 3DCNN. Két qua nay c6 thé dugc giai thich bdi
thyc té 1a mdi hoat dong tir video dau vao bao gdm
mot vai hoat dong phu. Do d6, md hinh ctua ching
t6i tim ra dudc co ché phan chia theo khdi hiéu qua
cho thiy hiéu suit tot hon. Do d6, diém F1 cho viéc
st dung mang I3D chi 1a 89,2% trong khi con sd
nay cho phuong phap dudc dé xuit ctia chiing toi dat
92,3%. Ma tran sai sd chi tiét ciia md hinh phan loai
dugc dé xuat dudc dua ra trong Hinh 8. Nhu dugc
hién thi trong ma trin sai sd, hau hét cic ky tu cu
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thé déu c6 thé dugc phan loai chinh xic, ngoai trit
mot vai ky tu rat gibng nhau trong biéu dién ngon
ngtt ky hiéu nhu u va 6, m va n, I va d.

Bang III
KET QUA SO SANH

Method F1 score
Standard 13D 89.2
CNNI1D+LSTM 87.6
3DCNN 86.2
Our proposed method 92.3

B. Thit nghiém thuc té

Trong thuc nghiém nay, ching t6i cling tich hop
mo hinh vao dng dung trong thé gidi thuc khi mot
c4 nhan mudn giao tiép véi ngudi cam diéc. Ho thuc
hién cac hoat dong ngon ngit ky hiéu tru6c mot may
thu hinh. Trong tiéng Viét, gidbng nhu cic ngdn ngi
Latinh khac, mot tir 12 su két hop mot tap hop cic
ky tu. T quan diém nay, ching t6i xdy dung mot
ting dung dua trén web dé ngudi dung nhap mot loat
ky tu ngdn ngit ky hiéu. Néu ngudi dung mubn néi
"tdi". ho sé nhap t, 0o, i bang tiéng Viét theo thi tu
(t6i). Céc thi nghiém ciing cho thdy hé théng c6 thé
hoat dong trong mién thdi gian thuc. Thoi gian xi
ly dé€ xac dinh mot ky tu riéng 1€ 1a khoang 200 mili
gidy v6i cac man hinh GTX 1070 TT .

V. KET LUAN

Bing céch so sanh do chinh xdc ctia mo6 hinh dugc
dé xuét vé6i I3D tiéu chuin, mo hinh cla ching toi
cho két qua cao hon, nhung do phiic tap tinh todn
tuong tu nhu I3D tiéu chuin. D€ mo6 hinh dugc trién
khai trong thuc té, bo suu tap co s6 di liéu can thém
mot sd ky tu n Unicode d€ ma héa sau am va ba dau
phu trong ngdn ngit ky hiéu tiéng Viét. Néu mot ky
tu dudc dit thanh chuyén ddi cau la can thiét, ky tu
"khoang trang" ciing phdi dudc thém vao co sé di
liéu. Vao thoi di€ém do, nhém nghién ctiu cla ching
t6i sé tham khdo y kién cic chuyén gia ngdn ngit ky
hiéu ctia Viét Nam d¢€ lién két hoat dong ngdn ngir
ky hiéu lién quan dén ki hiéu "khoang trang". Mo
hinh dé xuét c6 thé dugc sit dung dé xay dung mot
tif dién cho ca cong dong ngudi cAm diéc va nhiing
ngudi khic. Mot thi nghiém thuc nghiém dudc tién
hanh d€ xdc minh phuong phap dugc dé& xuit cla
chiing t6i, dua trén co s& dif liéu VSLB-C. Két qua
danh gia da ching minh tinh kha thi cia viéc nhén
biét ngdn ngit ky hiéu tiéng Viét. Cong viéc trong
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Hinh 8. Ma tran sai sb ctia phuong phap dé xuit.

tuong lai nén diéu tra cdc mo hinh phan cip sau dé
hoc tap hiéu qua hon va xay dung cd sé dit liéu ngdn
ngit ky hiéu dua trén tiéng Viét dé giao tiép thuin
tién hon gilta ngudi cAm diéc va ngudi khéc.

LOI CAM ON

Nghién cdu nay dugc tai trg bsi chuong trinh hoc
bdng trong nudc clia Quy d6i mdi cla tap doan
VinGroup ma sb: VINIF.2019.TS.41.
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MULTI-BLOCK I3D AND LSTM
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Abstract: Sign language is an irreplaceable means
in the daily communication of the deaf-mute com-
munity. Sign language is represented by the gesture
of the upper body part. With the development of
advanced technology, the Sign language recognition
system has become an effective bridge between the
deaf-mute community with the outside world. Viet-
namese sign language recognition (VSLR) is a branch
of sign language recognition used by the community
of Vietnamese deaf-mute people. VSLR aims to
correctly interpret the gestures in sign language into
their corresponding text. In this paper, we propose
a method for identifying sign language from videos
based on deep learning framework. The proposed
method includes two main parts which are two
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streams convolutional neural network (CNN) for the
spatial features and long-short term memory (LSTM)

network for the temporal features. We evaluated the
framework with our acquired dataset including 29

Vietnamese alphabets, 5 tone marks, and a space
symbol. The experiments achieved satisfactory re-
sults of 95% F1 score which proves the feasibility
and applicability of the proposed approach.

Keywords: Vietnamese sign language, video recog-
nition, deep learning
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chinh Vién thong. Tt nim 2016, thac sy
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