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In the rapidly developing technological era today, artificial intelligence
applications worldwide are significantly contributing to economic and
social development. Accompanying the swift advancement of society is
the ever-changing influx of information, which poses a considerable
challenge for those with limited access to information, language
barriers, or disabilities in keeping up with new information. In this
study, we propose a method to design and develop a translation
software for the hearing-impaired, incorporating sign language based
on natural language processing, deep learning models, and computer
vision. The goal is to design a system that can convert information in
the form of text or audio into short videos represented in sign language.
After undergoing experimentation, the system has met all the specified
requirements. The system can convert a text or audio file into a video
that can be understood by the hearing-impaired, with a rendering time
of approximately 20 seconds per word (phrase).
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Trong thoi dai cong nghé phat trién nhanh chong hién nay, cac tng
dung sir dung tri tué nhan tao noi chung trén thé giéi dang gbp phan
khong nho dén sy phat trién kinh té - xa hoi. i cung vdi su phat trién
nhanh chéng ciia x4 hoi 1a lugng thong tin thay doi hang ngay, hang gid
thé nén d6i voi nguoi tiép nhan thong tin bi han ché, gap phai rao can
ngoén ngit hay ngudi khiém khuyét thi viéc cap nhat nhiing thong tin
mai 1a mot diéu twong ddi khé khan. Trong nghién ciru nay, chung toi
dé xuét phuong phap thiét ké xay dung phan mém phién dich danh cho
nguoi khiém thinh, két hop ngén ngir ky hiéu dya vao xir Iy ngén ngir
tu nhién, mo hinh hoc siu va thi gidc may tinh. Muc tiéu 1a thiét ké hé
thong c6 chirc nang chuyén d6i duge thong tin dudi dang van ban hoic
am thanh thanh cac video ngan biéu dién bang ngoén ngir ky hiéu. Sau
khi trai qua thuc nghiém, hé théng dap ting tat ca cac yéu cau da dé ra.
Hé thong c6 thé chuyén d6i mot van ban hoic tép 4m thanh thanh mot
video gitp ngudi khiém thinh hiéu dugc va thoi gian két xuat video dat
téc do khoang 20s/ tir (cum tir).
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1. Gigi thigu

Trong bdi canh doi sdng va xa hoi phat trién nhanh chéng, thong tin thay doi lién tuc theo thoi
gian. Viéc tiép can va cap nhat thong tin moi trg thanh thach thue d6i voi nhitng nguoi han Che
Vvé ngdn ngir hoac khuyet tat. Theo Tong cuc Thong ké ndm 2016 [1], c6 khoang 0,24% tong s6
ngudi khuyét tat tir 18 tudi tré 1én bi khiém thinh theo bo cong cu WG-SS (khoang 14.000 ngudi)

va 1,37% theo by cong cu WG-ES (khoang 880.721 nguoi). Vi viéc thiéu di kha ndng nghe noi
anh hudng l6n dén kha niang ghi nhd va tiép thu ngon ngir thong thuong nén hau hét cach dé ho
giao tiép 1a ngdn ngir ky hiéu. Tuy nhién, & Viét Nam, ngdn ngir ky hiéu chua c6 sy ddng nhat
trong viéc giang day va su dung, bén canh do su thiéu hd tro tir cong dong nghe-noi ciing 1a mot
van dé can phai quan tim. Do d6, mot hé thong dong vai tro phién dich giup hd trg truyén tai
thong tin dén nhoém nguoi khiém thinh 1a can thiét.

Vi muyc tiéu do, da va dang c6 rat nhiéu san pham ra doi nham giup cho viéc giao tiép bang
ngdn ngit ky hi¢u tré nén don gian va thuan tién hon nhu Google Live Transcribe [2] - Phién dich
than thién cia nguoi khiém thinh. Day 1a mot tng dung di dong mién phi duoc cac ki su Google
tao ra nham hd tro ngudi khiém thinh c6 thé giao tiép tét hon. Tuy nhién, tng dung nay chi don
thuan 1a chuyén giong noéi thanh vin ban theo thoi gian thyc, tir d6 ngudi dung co thé xem va
phan hoi. Trong khi d6, ngdn ngit ky hiéu co nglr phap va ca phap riéng, khac voi ngén ngir Viét.
Véi nguoi khiém thinh bam sinh, ngdn ngtr ky hiéu la ngdn nglr me dé, trong khi ngdn ngir viét
c¢6 thé duoc hoc sau ndy va co thé khong dé tiép thu nhu ddi v6i nguoi nghe. Do d6, gan day,
Hand Talk [3] do cong ty Acesso para Todos phat hanh da c6 thé biéu dién duoc vin ban thanh
hoat anh 3D. Ung dung nay sé& tu dong dich van ban va 4m thanh sang Ngon ngit ky hiéu Brazil
(Libras) va Ngon ngir ky hiéu cua My (ASL) thong qua tri thong minh nhan tao. Tuy nhién, ang
dung nay dugc phat trién & nudc ngoai nén co su khac biét vé ngr phap so vai ¢ Viét Nam, mac
di mot s6 mo hinh Al ¢6 thé hoc cach chuyén doi gitra cac hé thong ngon ngir ky hiéu khac nhau,
nhung didu nay can thu thap mét luong di lidu Ion dé huan luyén. Trong nudc gan day ciing c6
cac nghién ctru lién quan nhu: ging tay chuyén ngit gianh giai nhit cudc thi Khoa hoc Ky thuat
cap quédc gia (VIiSEF) cho hoc sinh trung hoc [4]. Gang tay hd tro nguoi ding trong viéc dich
ngdn ngir ky hiéu sang 1oi noi bang tiéng Viét nhung khong thé chuyén theo huéng nguoc lai tir
ngdn ngit tiéng Viét sang thu ngir. Do d6, nhom nghién ctu cua Dai hoc Can Tho [5] da thiét ké
phan mém chuyen ban tin thanh ngdn ngit ky hiéu bleu dién dudi dang video 2D. Tuy nhién, céc
g dung nay van can sy hd trg cua phan cing va Van con phu thuoc mot s6 yéu t6 con nguoi
trong luc van hanh. Trong khi d6, cac nghién ctru gan nhat vé ngdn ngit ky hiéu [6] - [8] thi lai
tap trung vao viéc nhan dién cac ky tu don, didu nay khong thuc té vi ngdn ngir ky hiéu duogc thé
hién theo ¥ nghia cua tung tir hodc cum tur chir khong phai la ghép timg ky tw don lai véi nhau.
Chinh vi 1& 6, trong nghién ctru [9], Yu Liu va cong su da dé& xuit sir dung ky thuat DETR [10]
mé6i nhat dé nhan dién ngdn ngir cu chi theo tung tir dya vao video, tuy nhién dé xuit nay can
mot luong 16n dit liéu dé huan luyén, va nhom tac gia chi ¢ thé thar nghiém duogc trén chin tir
thong dung. Nhitng khao sat trén cho thay c6 rat it cic nghién ctru di theo hudng nguoc lai 1a sinh
ra video thu ngit tir van ban hodc 4m thanh, néu c6 ciing da phéan 1 & cac ngdn ngir théng dung
nhu tiéng Anh, tiéng Pirc... Bén canh do, viéc thiéu thon vé dix liéu huan luyén ciing 1a mét thi
thach ctia hudng nghién ctru nay.

Hién nay c6 rat nhidu mé hinh dwoc huan luyén sdn cho phép chuyén doi tir giong ndi sang
van ban duoc thiét ké dic biét cho tiéng Viét ra doi nhu: wav2vec2- base-vietnamese-250h [11]
va PhoWhisper [12]. Nhitng mé hinh nay ngay cang c6 d chinh xac cao va cung cap nhiéu phién
ban dap ung duoc véi nhitng phan cimg khac nhau, diéu nay giup don gian hoa bai toan sinh ra
video thu ngit tir Am thanh thanh bai toan sinh ra thu ngit tir van ban. Bén canh do, viéc hiéu thu
ngit c6 thé thuc hién mot cach don gian hon dwa vao cac md hinh nhan dién khung xuong ngudi
dugc dé xuat gan déay nhu AlphaPose [13] ma khong can phai huan luyén lai. Do do, trong nghién
clru nay, chung toi d& xuét xay dung phan mém phién dich danh cho nguoi khiém thinh & Viét
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Nam, két hop xtr Iy ngon ngit t nhién va cac mé hinh hoc sau da duoc huan luyén sin nay nham
muc dich giai quyét van dé han ché vé dir liéu huan luyén. Tir d6, hé thong s& giup ngudi khiém
thinh thuan tién hon khi tiép nhan su hd trg & cac co sé cong cong nhu bénh vién, siéu thi, nha
hang, khach san,.... Péng gop chinh cia bai bao bao gdm cac ndi dung nhu bén dudi:

- Xay dyng phan mém chuyén d6i van ban hodc 4m thanh thanh video ngén ngit ky hiéu cho
nguoi Viét.

- Hé thong phién dich theo ¥ nghia cua tr va cum tur thay vi timg ky tu riéng lé trong nhiing
nghién cuu gan nhat.

- Hé thong c6 thé tan dung cac md hinh da duoc huan luyén sin véi cac muc dich khac nhau
ma khong can phai mat thoi gian huan luyén lai trén tap dit liéu thu duoc.

2. Hé théng dé xuat

Khaoi tao Database

Khéi tiép nhén
doan phim

Khéi trich xuét

khung xuong

Khédi mé hinh
hoa co thé

Khéi tiép nhén

Khéi chuyén doi
ngir phap

Khdi tbng hop
ngo ra

van ban / am
thanh
Khdi chuyén am

thanh sang van
ban

Khoi ung dung,
tuong tac

Hinh 1. So do khéi hé thong

So dd khéi hé théng duoc biéu didn nhu Hinh 1, thong tin vé ting khéi nhu sau:

- Khéi tiép nhan ‘doan phim: chia cac doan phim, tir dy dn "Néng cao chat luong gido duc hoc
sinh khiém thinh c4p tiéu hoc thong qua ngdn ngtr ky hiéu (QIPEDC)" [14], thanh c4c nhom
frame 1am dau vao cho khdi trich xuat khung xuong.

- Khéi trich xuat khung xuong: sir dung mé hinh phat hién cac bo phan trén co thé lam déu vao
cho khdi mé hinh hoa co thé. Dua theo thong tin tir Bang 1, chung t6i chon AlphaPose [13] 12 mo
hinh chinh dé trich xuat khung xwong co thé ngudi. Qué trinh nay duge mé ta nhu Hinh 2a.

- Khdi mé hinh hoa co thé: tao nhitng anh mé phéng tu thé con nguoi dua trén toa do khung
xuong trich xudt duoc va luu trit lai. Véi dau vao 1a khung xuong va anh déi tuong, khdi nay s&
tao ra ban thé mo phong dudi dang ludi va luu trit lai trong database nhu Hinh 2b. Véi yéu cau
vé mot hé théng c6 thé mo hinh hoa chi tiét co thé dac biét 1a ving khdp tay va ngén tay, chung
t6i da khoanh ving duogc cac phién ban cua SMPL [15] tir d6 dwa ra két qua so sanh nhu Bang 2.
Pé mo6 hinh hoa dugc toan bd co thé bao gém ph::in than, tay, mit véi do 16i giira cac khép xuong
thap, chiing t6i da quyét dinh chon model SMPL-X cho khdi mé hinh héa co thé.

- Khéi tiép nhan vin ban/ 4m thanh: dua vin ban hodc 4m thanh tir ngudi dung vao hé thong.

Bang 1. So sanh AP AlphaPose va mé hinh khdc trén tdp COCO test-dev 2015 [13]

Method AP @0,5:095 AP @05 AP @0,75 AP medium AP large
OpenPose (CMU-Pose) 61,8 84,9 67,5 57,1 68,2
Detectron (Mask R-CNN) 67,0 88,0 73,1 62,2 75,6
AlphaPose 73,3 89,2 79,1 69,0 78,6
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Dinh dang lvu tri

Output Dinh dang lvu trir
Json File
It
“image_id":”
D491.jpg”,
"category_id": 1, TELED
—— { 'camera_rotation’
keypoints": : array([[[1., ©.,
[634.6826171875, e.],

“left_hand_pose”:
276.06353759765625, array([[ 2.6694e-
@ 85, 3.0241e-06,
0.27196061611175537, 3 5082805, -
6.0759e-65]]
py }l
662.0485229492188, v
249.1168212890625,
0.49238234758377075
]
y Sttt | 25
Lo, o £ Lo agn , 2
(a) Khoi trich xuat khung xuwong (b) Khoi mé hinh héa co thé

Hinh 2. Ddu vio, dau ra va dinh dang leu triv

- Khéi chuyén 4m thanh sang van ban: néu dau vao 1a 4m thanh s& dugc chuyén doi thanh van
ban trudc. O day chang t61 chon m6 hinh PhoWhisper [12] dwa vao khao sat tai Bang 3.

- Khéi chuyén doi ngir phép: chuyén ddi ngir phép ngdn ngilr n6i viét sang ngdn ngir ky hicu
lam dau vao cho khi dyng tong hop ngo ra. Phan ma cuia khdi chuyén do6i ngir phap dugc xay
dung dua trén ddc diém nghién ciru vé ngir phap ciia ngdn ngir ky hiéu [16]. Vi vi du “T6i rat
yéu dong vat”, dai tir “T6i” s& dugc wu tién & vi tri dau tién, trang tir “rat” s& duoc loai bo, danh
tor “dong vat” s€ duoc dua lén trude dong tu “yéu” nham nhén manh cau nhu duogc thé hién trong
Hinh 3. Dé thuc hién dugc tac vu nay, cac phuong phap truyén thong thuong tach thanh nhiéu
bugce nhu: tach tir (tokenize), phan doan tir, gan the (part-of-speech), chuyén d6i ngir phap. Hiéu
Suit cua timg budc s& anh huong dén hiéu suét tong thé cua hé thong. Do d6, chung toi dé& xuat
huan luyén mé hinh chuyén dung cho viéc xu Iy ngdn ngit ty nhién 1a Transformer dé thyuc hién
nhiém vu nay mét cach truc tiép. O day, chung t6i lya chon st dung mé hinh ViT5 [17] dua vao
khao sat tai Bang 4. Vi muyc tiéu chi 13 thay doi cdu trac cAu ma khong 1am thay d6i y nghia va
md hinh khong t6n qua nhiéu thoi gian dé sinh ra ciu mai, nén mét md hinh don gian nhu ViT5
la Iya chon phu hop.

Bang 2. So sdnh sai s6 khép ciia SMPL-X va mé hinh khéc [15]

M4 hinh Cic diém khop Sai s6 khép
SMPL Co thé 63,5
SMPL-H Co thé + Ban tay + Khu6n mat 71,7
SMPL-X Co thé + Ban tay + Khu6n mat 62,6
Bang 3. So sdnh khd nang nhdn dién giong néi tiéng Viét ciia cdc mé hinh [12]
M hinh Ty 18 16i tir
CMV-Vi  VIVOS VLSP Task-1 VLSP Task-2
wav2vec2-base-vietnamese-250h 102,04 10,83 21,02 50,35
wav2vec2-base-vi-visp2020 103,71 9,09 16,82 44,91
PhoWhisperyny 19,05 10,41 20,74 49,85
PhoWhispergma 11,08 6,33 15,93 32,96
Bang 4. So sanh kha ndng tao sinh ngén ngir tiéng Viét ciia ciac mé hinh [17]
M5 hinh ROUGE-1 ROUGE-2 ROUGE-L
PhoBERT2PhoBERT 60,37 29,12 39,44
MBERT2mBERT 59,67 27,36 36,73
mBART 59,81 28,28 38,71
BARTpho 61,14 30,31 40,15
ViT5 63,37 34,24 43,55
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WiTh N WITS N
Encoder Decoder

Tai rat yéu dang vat > Tai ddng vat yéu

Hinh 3. Khéi chuyén doi ngi phdp

Két qua cua khéi
chuyén ddi ngix phép

l Tim kiém

_ 8B
= " o0

Hinh 4. Qud trinh tao ra video cua khdi tong hop ngé ra
- Khéi dung tong hop ngd ra: két hop vin ban da dwoc chuyén dbi ngir phap va kho dir liéu
mo hinh cua co thé dé dung doan phim biéu dién cho vin ban dau vao. Sau khi nhan duoc vén
ban di duoc chuyén doi theo ngit phap cua ‘ngdn ngit ky hi¢u, khoi s& truy XUt vao tir dién dé lay
céc tép dd md hinh hoa trong database, cudi cung sir dung phan mém d6 hoa Blender dé két hop
cac file lai va tao ra video. Khéi tong hop diu ra duoc tu dong hoa bang Blender Python API, do
d6 chung ta c6 thé két xuét dugc video ngd ra nhu mé ta ¢ Hinh 4.

3. Két qua trién khai thuc nghiém
3.1. Tiéu chi danh gida

Dé danh gia do chinh xac ciia khdi chuyén déi ngit phap chung t6i st dung ty 1é 18i tir (WER)
duoc tinh theo phuong trinh (1).
S+D+I1

WER = 1)
trong do, S 1a s6 lan thay thé, D 1a s lan x6a, I 14 s lan chén can thiét dé chuyén mot cau
thanh cau khac va N 1a téng s ky tu trong ciu.

Ngoai ra, dé danh gia d6 chinh xac cia mé hinh 3D dugc tao ra, chung t6i st dung cac mo
hinh trich xuat khung xuong dé xac dinh d¢ twong dong giita cac diém dic trung trén co thé trich
Xuét tir hinh anh gdc va hinh anh dau ra. Chang t6i dé xuat hai phuong phap dénh gia chinh:

Khoang cach Euclidean (Dg): véi hai diém dic trung tuong dong A va B c6 toa do (Xa,Ya) va
(Xg,Yg) twong ting trén hinh gdc va hinh anh tai tao, Dg duoc tinh theo cong thuc (2).

. Dg(4,B) = VX4 —Xp)* + (Yo —Yp)? 2)

Khoang cach tuong doi theo diém tham chiéu (Dg): danh gia do chinh xac duwa trén vi tri
tuong ddi ciia cac diém khung xwong, giup giam thiéu anh huong cia ty 1¢ va goc nhin. Ching
t6i s& dat lai goc toa do tai diém nguc C(Xcentre:Ycentre) trén co thé rdi tinh lai toa do cac diém tir
toa d6 moi, sau do so sanh sy khac biét giita hinh dau vao véi hinh tai tao trén toa d6 moi nay
nhu duoc thé hién trong cong thuc (3).

Dr = |De(A,Ca) — De(B,Ce)| 3

3.2. D ligu ther nghigm

Dé danh gia khdi chuyén ddi ngir phap gitra tiéng Viét va ngdn ngit ky hiéu, nhom str dung
tap dir liéu Corpus-Vie-VSL-10k [18] bao gom 10.000 cau tieng Viét. Moi cau trong tap dir li¢u
ndy dugc chu thich véi cac nhan twong tmg nhu dugc thé hién trong Bang 5, giup cai thién do
chinh x4c cua cac mé hinh dich va ho tro nguoi khiém thinh trong giao ti€p hang ngay.
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Bang 5. M6 ta tdp dir liéu Corpus-Vie-VSL-10k

Ciau diu vio Nhén
T6i 19 tuoi. Toi tuodi 19.
Ban tén gi? Ban tén gi?

Ai biétboi?  Biét boi ai?
Con ga dn gi? Con ga an gi?
Mit thi ngot. Mit ngot.

Dé danh gia hiéu suat chuyén doi tir Am thanh sang giong no6i voi ngdn ngir 1a tiéng Viét,
nhom sir dung tap dir liéu LSVSC [19]. Pay 1a mot bo ngir liéu tiéng Viét quy mé 16n, bao gom
100,5 gio ghi 4m véi da dang vé chu dé nhu tin tirc, doc sach, sach néi, phim anh, thé thao, cham
soc suc khoe, giao thong va du lich.

Bén canh d6, dé danh gia do chinh xac cua nhirng hinh anh dugc sinh ra, ching t6i ty tao mot
tap dir liéu khoang 3.000 hinh anh cho mdi nhan [20]. Nhu duoc thé hién trong Hinh 5, hinh bén
trai 1 anh géc, con hinh bén phai 14 anh dugc tao ra tir mé hinh. Khéng phai lic ndo qua trinh tao
anh ciing hoan hao, c6 nhimg khung hinh bj sai léch so vé&i ban gdc. Vi vay, chung t6i tinh toan
d6 twong ddng giira hai birc anh, xac dinh nhimng truong hop khong dat yéu cau va xir Iy ching
mot cach hiéu qua. Bang cach nay, ching t6i khong chi dam bao chat lwong dit liéu ma con nang
cao d6 chinh xac cia mé hinh, gitip hé thong hoat dong 6n dinh hon.

Ly

QIPEDC

Hinh 5. M6 td tdp dit liéu [20]
3.3. Két qud thuc nghiém ciia hé théng
3.3.1. Pdnh gid khoi chuyén doi ngir phdp

Chung t6i chia dit liéu huan luyén va danh gia theo ty 1& 8:2 trén tap Corpus-Vie-VSL- 10k.
Thong qua két qua trong Bang 6, ty 1€ 16i tir (WER) hién tai da cai thién dugc dang ké, sai sb chi
con 2% so vo1 phuong phap truyén théng. Chung t6i da tién hanh phan tich va tim thay nhiing
nguyén nhan chinh gay 15i cao trong mé hinh "Xtr 1y theo phuong phap truyen thong" la do chira
qua nhiéu budc xir Iy trung gian. Diéu ndy s& gay ra viéc tich iy va tang dan sai s qua tung
budc. Chinh vi 1& d6, viéc thiét ké mot hé thong toan dién (end-to-end) khong thong qua cac budc
trung gian s& mang lai hiéu suét t6t hon.

Bang 6. WER ciia mé hinh chuyén doi ngit phdp trén tap dir liéu Corpus-Vie-VSL-10k
M5 hinh WER (%)
Phuong phap dé xuat (\ViTE';) 2,0
Xt 1i theo phuwong phép truyén thong [16] 60,68

3.3.2. Bdnh gid mé hinh chuyén déi giong néi sang vin ban

Tir két qua so sanh trong Bang 7, chang ta c6 thé nhan ra rang Whispergm 1a mé hinh tong
quat, duoc thiét ké cho nhiéu ngon ngit, bao gém tiéng Viét. Tuy nhién, do chua dugc tinh chinh
chuyén sau cho tiéng Viét, hiéu suat cia mé hinh nay chua dat mac téi wu trén bd dit liéu danh
gi4. wav2vec2-base-viethnamese-250h c6 hiéu suat tdt hon cac mé hinh Whisper gbc, nhung van
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chua vuot qua PhoWhispersma V& do chinh xac. PhoWhispergman dat WER thip nhét (23, 61%)
khang dinh rang su lva chon md hinh PhoWhisper lam mé hinh chuyén ddi giong noi chinh dé xir
Iy &m thanh tleng Viét da mang lai hi¢u suét tot.

Bang 7. Bang so sanh mé hinh chuyén déi giong néi sang van ban trén bé dir liéu LSVSC

M4 hinh WER (%)
wav2vec2-base-vietnamese-250h [11] 24,13
Whispersman [21] 31,89

PhoWhisper,m. (phwong phap dé xuat) 23,61

3.3.3. Bdnh gid mé hinh dua trén so sanh khung xwong giiva danh dau ra va anh thuc té

Trong Bang 8, ching t0i danh gia trén toan b 133 diém khop cua co the va nhan thiy rang
mot s6 diém c6 thé nam ngoai khung hinh. Két qua cho thay AlphaPose van xir Iy tot hon so voi
MMPose va DWPose, véi sai s6 trén ca hai phuong phap tinh khoang cach déu thip hon. Diéu
nay chung té AlphaPose c6 d6 chinh xac cao va kha ning dinh vi cac diém khép 6n dinh, ngay ca
trong nhimg tinh hudng kho. AlphaPose dac bi¢t hiéu qua trong céc truong hop co thé khong xuat
hién diy du trong khung hinh, gitp giam dang ké sai sb tong thé. Nguoc lai, MMPose va
DWPose mdc du méi ra doi nhung to ra kém on dinh véi sai s6 dao dong lon. Bén canh do, do
léch khung xwong gitra anh dau ra va anh thyc té rat nho trén ca hai phuong phap danh gia ciing
chang minh su hiéu qua ciia phuong phap mé hinh hoéa co thé SMPL-X.

Bang 8. Tinh trén tat ca cdc diém trén co thé cua tap diF liéu chung té6i tw thu thdp
AlphaPose

Phwong phap (phwong phip dé xuét) MMPose [22] DWPose [23]
Khoang céoh Euclidoan ) 0,1299 0,4099 0,1768
Khoang cach twong doi theo diém tham chiéu 0,0713 0,1691 0,3227

3.3.4. Thoi gian xu li

Bang 9 thé hién toc do xur 1y duoc do khi chay trén phan cing GeForce RTX3090 va Intel
core i9-10900K CPU 3.7GHz x20 voi cai dat ngd ra: do phén giai 1920x1080 va ti 1¢ khung hinh
60 fps. Két qua cho thay thoi gian xt 1y cao chu yéu 1a do khéi tong hop ngd ra. Dé giam thoi
gian nay, ching ta c6 thé thay ddi cac yéu to sau: giam sd khung hinh két xuat, giam do phan giai
cuia video ngd ra, thay d6i phan cung str dung cho qua trinh két xuét hinh anh.

Bang 9. Thoi gian xit Iy cia tirng Khoi
Khoi tiép nhan vin  Khdi chuyén am  Khdi chuyén  Khdi tong

Tén khoi ban/Am thanh  thanh thanh vin ban déi ngir phap hop ngd ra
Tha gian (5) 0,588 1,0522 0,1255 19,368
Tong (s) 21,1337

3.3.5. Khdo sdt trai nghiém nguoi dung

Chung t6i da thyc hién khao sat trén 21 nguoi da timg trai nghiém hé thong véi do tudi tir 20
dén 32, myc dich la lay ¥y kién dong gop dé hoan thién hé thong dugc tét hon. Noi dung khao sat
xoay quanh cdc véan dé vé tinh tham my, tinh tién dung giao di¢n cua hé thong, hoat dong cua hé
thong va cam nhén cua nguoi dung ve hé thong Thong qua cac két qua thé hién trén Hinh 6,
nhom tong hop lai y kién chung nhu sau: hau hét nguoi dung cam thay hé thong cé giao dién con
don gian tuy nhién dé st dung, tc do khi hoat dong 1a trung binh va téng quan thi hé thong duoc
danh gia 1a hay va hitu ich.
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21 khao sat — 21 khao sat ; 10%
— 38% 38% s = = Rt dé sir dung
— ::;:'- 1 Dé sir dung
62% —_— 5
— Binh thuong
— Cé tinh tham my Pon gian 1 Thiéu thim my 4'"””“ = Hot kho sir dung
529 # Rit kho st dung
(a) Anh. Ch;j cam thdy giao dién hé thong nhie  (b) Sau khi trai nghiém hé thang anh/ch; cam thay hé
thé nao? thong co dé su dung khong?
21 khao sat 0% 5% 21 khao sdt e 19% - T;')i cam Eha‘a}f |1'¢ théng
- ey rat hay va hiru ich
. 38% 11 Téi cam thay hé thong
- Rat nhanh hay
i Nhanh |‘ ’| =i ’ T6i cam thiy hé thong
Trung binh kha 6n
= Cham 43% 38% Toi khong thich hé
% Rét cham .||||| théng nay
43%
(c) Sau khi trai nghiém hé thang anh/ch;i cam (d) Cam nhgn chung vé hé thong cia anh/ch;?

thdy téc dé hoat dong hé thong nhu thé nao? )
Hinh 6. Két qua khao sat

4. Két luan

Trong bai bao nay, chung t6i di dé xuat xay dung va phat trién mot phan mém chuyén ddi vin
ban hoic giong noi thanh cac video gitip ngudi sir dung ngdn ngit ky hiéu co thé hiéu mot cach
dé dang. Phan mém da giai quyét dugc yéu cau dit ra vé viéc phién dich theo tir, cum tir thay vi
ting ki tu don 1é. Bén canh d6, hé thong co thé tan dung cac mo hinh di dugc huan luyén sin ma
khong can phai huan luyén lai qua nhiéu trén tap dir liéu moi. Tuy nhién, hé thdng con c6 toe do
xtr Iy chua cao vi viéc tong hop ngd ra tén qua nhiu thoi gian. Trong twong lai, ching toi sé tiép
tuc cai thién vé van dé nay bang cach ap dung cac ki thuat két xuat hinh anh gon nhe hon.

Loi cam on

Nghién ctru nay duoc tai trg boi Truong Dai hoc Sw pham Ky thuat Thanh phé HO Chi Minh
v6i mi s6 dé tai T2024-147.
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