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Sp’eech-TO—Text (STT) cho cac ndi dung VOD (Video On Demand) trén hé
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nhan dang giong nodi tu dong, dich may. Két qua thir nghiém thuc hién 10 tl}é
- loai chuong trinh truyén hinh khac nhau v6i 1065 gi¢ video. Ti 16 WER thap
KHOA nhat 1a 2.8% dén 4.3% dat dugc vai mot so thé loai chuong trinh thoi sy va

Nhan dang giong ndi;
Ti 18 15i tir;
Video theo yéu clu;

tin tire, du bao thoi tiét, & d6 phan 16n ngudi nodi, ngudi dan chwong trinh
(MC) doc giong chuan trong Studio va 10i thoai tir mot ngudi noi, it bi nhidu
boi tap &m bén ngoai. Bén canh do, dé minh hoa g dung phu d¢ video,
chiing t6i tién hanh thir nghiém trén hé thong VTVgo, tich hop cong cu hién

Dich vy OTT; thi phu dé tuy chon vao tng dung VTVgo app. Nén tang thir nghiém 13
Phuy d2 chi tiét. SmartTV va SmartPhone Android, nham minh hoa kha nang trng dung phu

dé video trén nén tang phan phdi ndi dung s6 OTT (Over The Top).
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1. Gioi thiéu

Phu dé chi tiét CC [1] (closed captions: mot s6 tai liéu con goi la phu dé dong, nghia la chi hién thi
text khi nguoi xem nhdn vdo miit hién thi phu dé tity chon) cho video trd thanh mot phuong tién quan
trong dé cung cap thong tin cho nguoi cao tudi hodc nguoi khiém thinh gap kho khan khi nghe am thanh
clia cac chuong trinh truyén hinh. Ngay nay, ngudi xem c6 thé chon hién thi phu d& theo s& thich ca
nhan. M6t sé chuwong trinh truyén hinh cia CNN headline news, ABC world news, BBC [2] chtra phy
dé kém video khi phan phdi.

Gia tri ctia phy dé trong viéc xem ndi dung truyén hinh cho nhitng nguoi khiém thinh ctia cac chuong
trinh truyén hinh tir 1au da dugc cong nhan va dugc phan anh trong ludt phap cua Nhat, My va Chau Au
[3]. Cac bai TH (truyén hinh) trén thé gi6i vi du nhu BBC, NHK [4] da nghién ctru va thir nghiém phu
d@ tir nhitng nam thap nién 2000. Giai doan 2010-2012, BBC bét dau cung cap dich vu phu dé cho cac
chuong trinh phét song thuong mai trén cac nén tang: Broadcast, OTT (Over-The-Top) va Internet. Nam
2010, NHK nghién ctru m6 hinh nhan dang giong ndi dé tao phu d& cho cac tmg dung video tryc tuyén
[5]. Bén nam 2015-2016, BBC tiép tuc phat trién h¢ théng nhan dién giong noi dé tao phu dé ty dong
cho nhiéu thé loai chuong trinh, bao gdm cac video clip duoc phan phdi trén web [6].

Phu dé cho video thoi gian thyuc 1 mot thach thirc trong phat song truyen hinh quang ba do yéu ciu
vé tinh chinh xac cao ctia cong cu STT, ddng bo thoi gian thuc. Dé giai quyét van dé nay, cac trung tam
nghién ctru TH va céc truong dai hoc di tham gia nghién ctru, thir nghiém tao phu dé video cho phat
song TH tir 2015 [7] trong mot du 4n chung. Giai phap phu dé da ngén ngit: Live Caption; Close Caption;
Sub-titles, tmg dung Al tao phu dé ty dong da duoc thuc hién [8].

Gan day, k¥ thuat tao phu dé ty dong cho tng dung trén cic man hinh thi hai (Smart-Phone) duoc
nghién ctru [9]. Tao phu dé cho cac video trén mang xa hdi va da man hinh da dugc thuc hién trong [10],
xem xét nhimg thach thire va dinh dang lién quan dén viéc xuit ban ndi dung c6 phu dé va phu dé trén
mang xa hoi.

Tao phu d& cho video tryc tuyén cua Netflix dugc thuc hién tir 2015 [11]. Nam 2016, Facebook hd
trg tao phu dé cho cac video tryc tuyén [12]. YouTube ciing di tich hop cong cu lam phu dé tiéng Anh
true tuyén va mot sd ngon ngir khac [13]. Qua khdo st co thé thay tao phu dé cho video phat song TH
va phan phdi trén cac nén tang internet, mang xa hoi (Facebook, YouTube, Netflix) di dugc thuc hién
tir kha soém va da dugc thuong mai hoa. St dung k¥ thuat STT voi d6 chinh xac 1én dén 98% cho cac
ndi dung tryc tiép [14].

D6 chinh x4c ciia cac hé théng ASR duge do thong qua tham s6 WER. Két qua thir nghiém vao thang
10/2021 dugc cong b6 trong tai lidu [15], v6i 84 file audio mau duoc ghi am. WER trung binh cho cac
mau thir nghiém lan lugt 1a: Google Standard (26.79%), IBM Waston (19.56%), Google Enhanced
(11.70%), VoiceGain (11.03%), Amazone (11%), Microsoft (10.41%). V&i ngdn ngir Tleng Viét, két
qué thir nghiém cong bo tai VLSP 2019 [16], v6i cac mau thir nghiém khoang 16 ngan cau gom tin tirc
va bai néi chuyén. WER lan luot 1a: ZALO (14.36%), Viettel (27.11%), VAIS (13.7%). M6t nghién ctru
cong b trong thang 04/2021 [17], v6i cac mAu thir nghiém 13 05 ban tin chira tong sé 1834 tir. Cong cu
ASR duoc l4y tir API ctia cic cong ty cung cdp. WER cho nhan dang Tiéng Viét ban tin NS1 (chira 272
tir) 1an luot 1a: VAIS (11.09%), Viettel (16.56%), ZALO (18.26%), FPT (19.71%), Google (27.13%).

Trong nudc, Cong ty FPT da dau tu nghién ciru phan mém nhéan dang giong néi dé diéu khién cac
thiét bi IoT [18]. M6t s6 cong cu nhur voicebot chira modul nhéan dang STT cua FPT.Al dat d6 chinh xac
90.51% thir nghiém v&i ngdn ngit tiéng Viét [19] Néam 2018, nhom nghién ctru (Viettel Cyberspace
Center: VTCC) tir Cong ty Viettel [20] da phat trién phan mém nhén dang giong noi dya trén cong nghé
Al v6i1 d6 chinh xac theo cong bd dat 82%. Phan mém nhan dang giong néi tiéng Viét cua cong ty
VAIS, cong bd 2018 cho két qua nhan dang &m thanh chinh xdc v6i khoang cach xa microphone t6i 7m,
hoat dong trong mdi trudong co nhiéu va tiéng nhac. Giai thuat dugc cong ty VAIS phat trién trong nhiéu
nim [21], nhan dang gan thoi gian thuc, véi d6 tré nhé hon 0.5s.

Tai Viét Nam, cac nghién ctru tip trung vao nhan dang giong noi Tiéng Viét (dich may), chatbox,
tong dai ty dong, diéu khién va tim kiém bang giong néi. Phu dé cha yéu danh cho phim phat trén
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internet, YouTube, chua c6 nghién ctru va danh gia tng dung STT dé tao phu dé cho video trong phat
song TH. Tai Pai THVN, qua khéo sat so bo cho thdy lam phu dé thu céng cha yéu cho phim nuéc
ngoai (VTVcab, SCTV), mot sé ban tin Tiéng Anh (kém phu dé Tiéng Viét — kénh VTV4). Cac don vi
khac chua 1am phy dé hodc 1am thu cong mot s6 chuong trinh. VTVgo - nén tang phan phéi ndi dung
VOD phong phu, chua tich hop cung cép dich vu phu dé video cho ngudi xem. Viée timg dung k¥ thuat
STT vao lam phu dé cho cac ndi dung video s& rut ngan thoi gian trién khai, tiét kiém chi phi va cung
cAp trai nghiém tbt hon cho nguoi xem.

Trong bai bao niy, ching tdi sir dung cong cu STT do VAIS phat trién dé thir nghiém va danh gia
dd chinh xac cua giai thuat nhan dang giong noi trén cac mau video thuc nghiém, nham tiét kiém thoi
gian trién khai va chi phi dau tu nghién ctru ban dau. Giai thuat ciia VAIS d thé hién kha ning vurot troi
dat két qua cao nhit trong cudc thi nhan dang tiéng noi ca 3 mién Béc, Trung, Nam do VLSP t6 chirc
nam 2018. Ngoai ra, dé minh hoa tinh nang tao phu dé tu dong video cho ngudi xem TH trén nén tang
OTT, chung t6i phat trién thém cac Tool, phdn mém va cac apk dé tich hop vao hé théng VTVgo, cung
cAp thir nghiém phu d& tiiy chon cho cac ndi dung VOD cho ngudi xem.

2. M6 hinh thir nghiém

Hé thong thir nghiém dugc mo ta trong Hinh 1 gom hai phan chinh. Phin may chu (Server) & phia
phat s& xir 1y ddu vao cac file video lay mau. Pau ra s& gdm video kém phu dé (Subtitle) duoc dong bd
hoa theo ma thoi gian (timecode) va hién thi video kém phu dé tiy chon dé xem trude. So dd cac khdi
chuc nang nhu sau:

Application Server: gdbm Module STT c6 chic ning nhan dang giong noi, dugc cai dat trén
Workstation c6 nhiém vu xtr 1y, nhan dang audio ra van ban text va xuat ra file phu d¢ (dinh dang *.srt).

Module tdch Audio, Video (mp3 extractor): Nhi€ém vu trich xudt va tao ra file audio (diph dang mp3)
tur file yideo du’o’q chon. Create Subtitles: Tao ﬁle phu dé (dinh dang .srt), st dung lién két voi cong cu
STT dé tao phu de tur file mp3 ra file sub txt. K&t qua s& luu vao thu muc Text Recognition Result trong
Hinh 1. Module Synchronize: C6 nhi¢ém vu dong bo dit liéu audio, video, file text phu d¢ dva trén
timecode. Sau do hién thi video kém phu dé dé kiém tra trudc khi phat song.

Phia client: Hién thi video kém phy dé dé:n ngudi dung trén trinh duyét Web, Smartphone, SmartTV.
Bao gom cac ung dung trén Mobile (h¢ di€u hanh Android). Ung dung trén SmartTV (hé diéu hanh
Apdroid). Tich hop tinh nang hién thi phu d€ trén cac trinh duyét Web (IE, Chrome, Firefox, Safari,...).
Tat ca cac module duogc tich hgp vao giao dién GUI cho thur nghiém.

O Router

Internet

App Android

SMARTTY
ms,.nh @700

Switch App SmartTV

Audio, Video

M od ule Synchronize
(Péng bé mdio +

wvideo + Text
Recognition)

Q, —H

(Audio+vid eo+Subtitle)

File Video

Application Server

Vi

A

Text Recognition Result ‘Web Browser

Hinh 1. M6 hinh thir nghiém danh gid ti ¢ 15i tir WER
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3. Phwong phap 1dy miu va danh gia

Két hop nghién ctu ly thuyét va thuc nghiém. Xay dung cic cong cu phan mém dé danh gia, thir
nghiém kiém ching, phuong phap toan hoc, va md hinh danh gia d¢ chinh xac cua giai thuat nhén dang
giong noi qua tham s6: WER (ti 1¢ 15i tir), WRR (ti 1& nhan dang tir dung), ddng bo video/audio/text dya
trén timecode.

. Budc 1: Banh gia trong mang ndi bd (LAN) dé kiém chung d6 chinh xac giai thuat, WER, WRR,
dong bo video/audio/text, twong thich phu d€ vdi cac trinh duyét web (Chrome, Safari, Firefox,...). M6
hinh xay dung védi cac budc thuc hién va thu vién Player twong tu nhu hé thong VOD.

Budc 2: Thir nghiém va danh gia trén hé thong thuc té (VTVgo), ing dung tiy chon hién thi phu dé
cho nguoi xem chay trén Smart TV va Smart Phone Android, md hinh thtr nghiém nay twong ty nhu
cung cap dich vu VOD kém phu de¢.

Céc mau video thir nghiém duoc 1dy tir mot sd thé loai chuong trinh cua VTV. Hé thdng cung cip tao phu dé
tu dong CC (Close captions) su dung ky thuat STT dé chuyen giong noi, 16i thoai, am thanh thanh van ban (text),
sau do qéng b v6i video va hién thi 1én man hinh Tivi (TV). Céu trac mau nhu sau:

- Lay mau theo thé lgai chuong trinh: Giai tri, Tin tirc, Thoi tiét, d}l lich, Thc‘rj su, Gameshow,
Talkshow, Phim truyén d€ dam bao tinh da dang cua phuong ngtr ving mién, giong Bac — Trung — Nam
trong viéc danh gia ti 1€ loi tur.

- Mdi mot chuong trinh 1ay 3-5 rpﬁu, thoi lwgng mdi mau khac nhau: 5 phat, 15 phat, 30 phat. Voi
cac chuong trinh du bao thoi tiét, diém tin thoi lugng 5p da chiém 90% 101 thoai cua chuong trinh. Véi
cac chuong trinh khac 15p-30p chiém khoang 50% - 80% 101 thoai chuong trinh.

- Module chay trén Python/MatLab dé tinh toan ty 1 13 tir (WER) va nhan dang 16i tir (WRR) trong
van ban. Qua trinh xur ly dir liéu: So sénh ty 1¢ gitra 2 doan vén ban tir 1 nguén dir liéu (video, audio).
Dinh dang dau vao: File TXT chtra ndi dung vén ban ctia Audio/Video.

Quy trinh so sanh hai file text dir liéu:

- Data 1 (Chudi R: text tham chiéu chuén): Dit liéu thu cong duoc 14y tir viéc nghe truc tiép va ngudn
dir liu bién tép c6 san (kich ban chuong trinh da bién tap) ti 1€ chinh xac 100%.

- Data 2 (Chudi H: text can dénh gia WER): Dit lidu tir he thong 1a ngudn audio duge chuyén doi
sang dinh dang file txt do hé théng nhan dang giong noi xuét ra.

Modul xir Ly file:
Tinh toin va so sanh

Modul hién thi:
WER va WRR

text do hé thong STT -
xuat ra véi text tham
chiéu goc

Hinh 2. So sanh tinh toan WER vdi file text tham chiéu
- Module xir 1 file: so khép 2 file dé danh gia ti 1¢ 18i tr (WER) va nhan dang tir (WRR), tir d6 hién
thi ra két qua danh gia.
- Module hién thi: Hién thi két qua ty 1& 16i tr (WER) va nhan dang so tir (WRR), chay trén
Python/Matlab.
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Tinh todan WER:

Ty 1& 16i tir (WER) [22] 1a mét thude do pho bién vé hiéu suat ctia hé thong nhan dang giong noi va
dich may. WER 13 mot thong sb c¢6 gia tri dé so sanh cac hé théng khac nhau cung nhu dé danh gia giai
thut trong mot hé thong nhan dang giong noéi. Ty 18 15i tir (WER) 1a cach tiép can tiéu chuan dé danh
gi4 hiéu sudt cta hé thong nhan dang giong noi lién tyc tir vung 16n. Trinh ty tir do hé thong STT gia
thuyet dugc cin chinh v6i phién 4m tham chiéu va s6 161 duoc tinh bang tong cac lan thay thé (S), chén
(), va xda (D).

Néu c6 tong s N tir trong ban phién 4m tham chiéu, thi WER duoc tinh nhu sau [23]:

S+D+1 S+D+lI
WER = = @)
N S+D+C

trong do, S 1a s6 lﬁn’thay thé, D 14 s6 1an x6a, 114 s6 lan chén, C 1a s6 tir diing va N 1a tong sd tir
trong van ban tham chiéu (N=S+D+C).

DE ¢6 duge mot ude tinh dang tin cdy cia WER, can it nhat 200 gi¢ dir liéu thir nghi¢m doi voi mot
hé thong STT dién hinh. Trong thtr nghiém, chiing t61 sir dung khoang 1065h video.

Dé tinh toan WER, chung t6i s dung chudi tir H (gia thuyét) va chudi tir R (tham chiéu), v6i chudi H 1a do hé
thong nhan dang giong no6i Xuét ra va chudi R 1a chudi text tham chiéu chuan ding so sanh véi giit nguyén dinh
dang va timecode giong chudi H.

Khi danh gia hiéu sut ciia hé thdng nhan dang giong néi, ddi khi d6 chinh x4c cua tir (WAcc) duoc
st dung dé thay the:

N-S-D-1 C-I
WAcc =1-WER = = (2)
N N

WAcc 1a mot tham sb duoge st dung dé danh gia h¢ théng nhén dang giong no6i. P chinh xac (%)
phan tram tr dugc dinh nghia: % WAcc = 100 - % WER. Can luu y rang d¢ chinh xac cta tir c6 thé bi
am. WER 1a thong s0 dugc sir dung pho bién hon so véi WAcc.

Ngoai ra, ti 1¢ nhan dang tor WRR (Word Recognition Rate) lién quan dén §6 tir hé théng ASR nhan
dang fiugc va dua vao tl}am chiéu so khop dé tinh todin WER. Ti s0 WRR 1a s0 tir nhan dang dugc chia
cho tong so tr tham chiéu.

C
WRR = — 3
N @)

Tool danh gi 16i tir dugc thyc hién bang ngon ngit Python tir dw an ma ngudn mé Github [24], day
1a cong cu phd bién duoc khuyén cdo sir dung cho nhan dang 18i tir WER khong phan biét ngon ngi.
Nhom nghién ciru ciing sir dung ngdn ngit MatLab dé kiém tra lai WER cho két qua tuong tu véi cac
file tham chiéu.

4. Két qua thir nghiém WER

Bang 1 trinh bay két qua danh gia ti 16 WER véi 10 thé loai chuong trinh khac nhau. Mdi chuong
trinh dugc lya chon 5 miu v6i WER tuong tmg. Ngoai ra, dé thong ké do chinh xac cho timg thé loai
chuong trinh thir nghiém, chung t6i stt dung thém ti I¢ WER trung binh, 1a trung binh cong WER cta 5
mAu thir nghiém. T4t ca cac mau thir nghiém déu 14y tir hé théng VTVgo, cac file video s& dugc tach
audio sau d6 dua vao hé thong nhén dang giong néi. Cong cu STT s€ trich xuét audio thanh vin ban
text. Van ban tir hé théng STT xuét ra duoc chuan hoa 'va gitr nguyén dinh dang, timecode, sau d6 so
sanh véi file text tham chiéu chuén dé tinh toan thong s6 WER.

1. Chao budi sang (thé loai Thoi sw/Tin te): DO dai 15 phut, ty 16 WER trung binh la 4.3214%. Cac
tir tiéng Anh nhan dién sai. Mot s6 tir méi hé thong chua hiéu o thé xuat ra nhiéu tir khac nhau (vi du,
Covid-19 thanh Covit 19, C6 biét 19, VIC. 19, Vién 19, ¢6 viét Mudi chin, cim H 19, Huynh 19). Cac
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tén nudc ngoai da phan hé thong nhan dién sai nhu “Brazin” thanh “bd ra. Din” hodc “Newzilan” thanh
“Niu Di Lan”.

2. Tai Chinh Kinh Doanh (thé loai Thoi sw/Tin tirc): Do dai 15 phut, ty 18 WER thép, 2.811%. Nhan
dién giong doc cua MC kha tdt. Céc tir tiéng Anh, tr méi da phﬁn hé théng chua nhén dién duoc, vi du:
“189.000 ty dong” thanh “18 muoi chin 9.000 ty dong”, “2014” thanh “2000, muoi bén”, “2015” thanh
“2.000 mudi nam”. Cac tir viét tit chua nhan dién duoc, vi du: “SHB” thanh “anh hat b&”. Cac am lip
lai hé thong chi nhan dién 1 am vi du: “PPC” thanh “PC”.

Bang 1. S6 liéu théng ké ti 1é WER cdc madu video thir nghiém

Chuong trinh Thoi WER - WER- WER- WER- WER- WERtb
STT Kénh lugng Miu Miu 1 Miu 2 Miu 3 MAiu 4 MAiu 5 %
(phut)
1 Chao budi sang VTV1 15 CT01 3.680 5.436 6.925 3.700 1.866 4.3214
2 Tai chinh kinh VTV1 15 CT02 2.396 4.452 1.970 2.223 3.014 2.811
doanh
3 Thoi sy 19h VTV1 15 CT03 1.909 4.619 2.855 2.505 3.178 3.013
4 Nhip dap 360 do VTV6 30 CT04 5.288 8.322 12.151 4744 43814 7.0636
thé thao
5 Nguoi Viét Bon VTV4 15 CTO05 6.255 4.765 6.417 4757 3.631 5.165
Phuong
6 Du béo thoi tiét VTV1 5 CTO06 3.967 2.301 4.76 1.047 2.331 2.8812
7 Du lich: Kham VTV1 15 CTO07 6.684 3.941 6.044 3414 2.787 4574
Pha Viét Nam
8 Phim VTV 15 CT08 13.668 14.62 18.131 16.377 10.572 14.673
Truyén(nguoi Giai Tri
phan xir)
Gameshow: ai la VTV3 15 CT09% 15.167 14.17 14.250 11.402 7.345 12.466
triéu phi
9 Gameshow: VTV3 30 CT09b 10.014 7.947 11.977 2.579 4.475 7.398
Ching t6i 1a
chién si
Chinh phuc ky VTV7 30 CT10a 9.189 6.921 7.045 2.572 5.726 6.2906
thi THPTQG
mon GDCD
10 Chinh phuc ky VTV7 30 CT10b 5.939 3.111 4.748 8.919 8.016 6.146
thi THPTQG

mon Ngit Van

3. Thoi sy 19h: D6 dai 15 phut, ty 18 WER thip 3.013%. Nhén dién giong doc cua MC kha tot. Ngon
ngit phong van véi phuong ngir viing mién nhan dién chua t6t. Loi nhan dién sd vé6i tir vi du: “Mot
khong gian”, hé théng nhan dién thanh “10 gian”. Cac tir tiéng Anh nhén dién sai nhu: “Bluezone” thanh
“Zalo John”.

4. Nhip dép 360 d thé thao: D dai 30 phut, ty 18 WER cao, 7.0636%. Cac tén cau thi thé thao
tién‘g Anh hé th(”)ng khong nhén dién dugc hoac nhan ‘dién sai. Tép do MC nc')'i nhanh ‘dén dén tinh~ trang
nhiéu tr hé thong khong nhan dién dugc. Tap am nhi€u: “Nhac nén, phong van céac cau thu,...” dan dén
ti 1€ WER cao.

5. Nguoi Viét bén phwong: D¢ dai 30 phat, WER=5.165%. Nhén dién giong doc cua MC té‘E. Cac
tur tiéng Anh nhan dién sai. MC phong van co6 cac giong vung mién dan dén ty 1¢ 101 tir cao. Ty 1€ 161 cao
chu yéu do céc tir méi, cac tir ngir ti€ng Anh hé thong chua dugc huan luyén va cac doan phong van dan
dén ty I¢ loi tir cao.

_ 6. Du Béo Thoi Tiét: D) dai 5 phit, ty 1¢ WER thap, 2.8812%. H¢ thong nhan dién giong doc MC
rat tot. Ty 16 WER xay ra chui y€u ¢ cac cau doan doc nho, chén nhac nén, hodc cac tap 4m xen lan.

7. Kham Pha Viét Nam (thé loai du lich): bo d&‘li 15 phut, ty lsf: WER=4.574%. Nhan dién gioqg doc
ciia MC t6t. Ngbn ngir vang mién xuat hién nhi€u dan dén ty 1¢ 101 tir cao. Chuong trinh chira nhiéu tap
am. Chuong trinh nhi€u MC, chen lan cac giong phong van vung mién khac nhau, dan dén ty 16 WER
Ccao.
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8. Phim Truyén: “Ngudi phan xt”. D6 dai 15 phit, ty 1¢ WER rit cao 14.673%. Loi thoai véi nhiéu
tur dia phuong khac nhau. Tap am qua nhiéu (nhiéu hon 1 16 thoai, nhac nén trong doan hdi thoai). Tée
d6 noi ctia 161 thoai nhanh hé thong khong nhan dién dugc.

9. Gameshow: “Ai la tri¢u phu”. D9 dai 15 phut, ty ¢ WER rit cao, 12.466%. Nhan dién giong doc
MC kha tét. Tap 4m nhiéu (Am thanh nén va tiéng vo tay khan gia, giong MC, ngudi choi bi xen 1in
nhau). Khéng nhan dién dugc cac dap an: A, B, C, D trong chuwong trinh. Chiing t6i 1a chién si: Do dai
30 phat, ty 1€ WER cao, 7.398%. Tap am qua nhiéu (Nhac nén, tiéng cudi, nhidu 4m thanh xen 1':1n
nhau). Chuong trinh g6m nhiéu giong vung mién khac nhau, dan dén ty ¢ 16i tir cao. WER cao chi yéu
do tap am: nhiéu hon 2 giong doc, cic biéu cam cam xtic nguoi choi dan dén ty 1¢ 15i tir cao.

10. Chinh phuc ky thi THPTQG mo6n GDCD: B¢ dai 30 phut, ty 16 WER cao, 6.2906%. Nhan dién
giong doc ctia MC tét. Ty 18 15i tir cao chu yéu & cac cAu dép an. Loi ¢l phap ciu sai nhiéu. Nhan dién
sai s voi tir: “2 thanh hai”, “3 thanh ba”, “cau 15 thanh cdu mudi 5”. Loi cac tir ngat nghi trén dap an:
“A, B, C, D”. Mot s6 cau doc nhanh, hé théng khong nhan dién kip bi loai bo. Chinh phuc ky thi
THPTQG mon Ngit Van: B¢ dai 30 phut, WER=6.146%. Nhan dién giong doc cua MC tot. Khoéng nhan
dién dugc sb diém 16: 0.5; 0.7; 0.1. Toc do giong doc MC nhanh. Sb doc lién tiép khong nhan dién duoc
khoang cach, vi du “0.5 0.5” thanh “0.50.51”.

Panh gia tong quan: Hé thong nhan dién giong chuan tdt, nhét 1a giong MC doc trong Studio, giong
1 nguoi noéi tdc do vira phai, khong co nhiéu tap am. H¢ théng nhén dién s chua chinh xac: “vi du, luc
tir lac $6”, mot sb tir Tiéng Anbh, tir viét tit chua nhan dang dugc. Ty 1€ 15i tir WER cao nhét trong danh
sach chuong trinh thir nghiém 1a: Phim truyén, Gameshow, ching t6i 1a chién si, chinh phuc ky thi mén
THPTQG mén GDCD, ngudi Viét bon phuong, WER tir 5%-14.6%. Chuong trinh tai chinh kinh doanh,
thoi sy 19h, du bao thoi tiét ty 16 WER thép tir 2.8%-4.3%. D¢ cai thién d6 chinh xéc, can training dir
liéu cho MC/chuong trinh cu thé, tir mai, tir tiéng Anh,...dé hé théng nhén dang giong ndi hoc dan.

5. Thir nghiém trén hé théng VTVgo

Phén nay trinh bay két qua thir nghiém trén hé théng phan phéi n6i dung sé VTVgo cua Dai THVN.
Pay 1a mot bude quan trong nham danh gia tinh ning phy d¢, thir nghiém cac tmg dung app (VTVgo
Smart-Phone, VTVgo Smart TV) dé minh hoa tmg dung phu dé kém video trén nén tang phan phdi
OTT. Mo hinh thir nghiém trén VTVgo dugc mo ta trong Hinh 3.

| Hién Thj |

| Server Ha Ni |

Rty » Tranxcode | W) Yoo [~ — & — — HTTPLive Straaming (HLS) — — —
Streamine |
T

j ———— > VIVgo App
D D CDN SMARTTY
Video Video, Subtitle STO00

T ———

VIVGO

| @
Server HCM | _[g

| (Speech-to-Text App) |
Léy dit lidn Tré dit s VIV GO
(video or andic) (Sub kém timecode)

L |O= |

— — s O T

Application Server

Hinh 3. M6 hinh thir nghiém trén hé thong VIVgo
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Xir Iy & phén phat:
Budc 1: Video goc s& duoc giri 1én 1 FTP server.
Budc 2: Video sé dua vao GUI tach video->audio.

Budc 3: File audio s& dwa vao Tool Speech-to-text dé nhan dang va xut ra phu dé *.srt (dat & server
tai TP.HCM).

Budc 4: Tra lai phu dé *.srt vé hé théng VTVgo tai Ha Noi.

Budc 5: Thuc hién dong goi video/sub, déng bd phu dé, sir dung giao thuc HLS dé phat song thi
nghiém.

Phia user (Smart TV va Smart Phone): Nhiém vu dudi app client la load ludng stream HLS va thém
link subtitle vao Player, sau d6 xur ly hién thi tiry chon (tat/mé phu d€) trén Player ciia VTVgo app. Tich
hop nat hién thi phu de tuy chon ‘CC’ trén App.

15:38

NARaigital

JOE BIDEN

CONG BO NHUNG V) TRI DAU TIEN
TRONG CHINI PHU DU Kifn

Ong Biden cong bdé nhirng vi L&i khai man rg cda chd quan
tri dau tién trong Chinh phd ... banh xéo tra tan nhan vién n...

—

‘01:07 [

= 01:45

e NIST ot

v £ e

Hau COVID-19: Dong tiéen do Xu hudng ngudi giau tai My
vao thi trudong bat déng san |... s& hGu hd chiéu tha 2 | Tai c...

SUBTITLE DEMO

AR go™

0608 _ts_19h_195324 0808 _ts_19h_195828
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Hinh 4. Thu muc phu dé video cho thir nghiém (Subtitle Demo)

JTE, Issue 71B, August 2022 45


https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn

JTE JOURNAL OF TECHNICAL EDUCATION SCIENCE
Ho Chi Minh City University of Technology and Education

HCMIUTE Website: https:/jte.ncmute.edu.vn/index.php/jte/index
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

Sl 54%=

gvé sinh moi trirdng va nam nao thi cac dia phuong cling ra soat, danh ERG
—— p - tinh fraqq ot el

| B FEET]

Hinh 6. Minh hoa hién thi phu dé tity chon trén Smart TV (tdt mé phu dé trén man hinh diing Remote Tivi
hodc click vao nut CC)

Ung dung VTVgo duoc cai dit trén Smart TV, tich hop nut hién thi phu d& “cc” tiy chon cho ngudi
xem. Tinh ning nay c6 thé chon on/off hién thi phu d& tuy chon cho nguoi ding bang cach sir dung
remote Tivi hodc bang click chudt vao niit “cc” trén man hinh TV hodc Smart Phone. Cac app do nhom
nghién ciru VTV Digital xdy dung dé thir nghiém. Phan nay da trinh bay két qua thir nghiém phu dé cho
video trén hé thong VTVgo. Minh hoa truc quan vé hoat dong va tmg dung phu dé trén nén tang phan
phéi ndi dung s6 OTT. Céc (mg dung duoc viét trén Smart Phone Android va Smart TV Android c6 tich
hop niit hién thi phu dé tiy chon cho ngudi xem. Ha ting hién nay ciia VTVgo da tich hop sin cac hé
thong phén clng va phan mém dé c6 thé trién khai trmng dung phu dé cho video. Tuy nhién, d6 chinh xac
phu dé can thém thoi gian cai tién, trudc mit véi noi dung VOD, can phai c6 budc thi cong bién tap lai
trude khi phat song. Cac ng dung nay co thé duoc ké thira va cai tién dé trién khai vé sau.

JTE, Issue 71B, August 2022 46


https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn

JTE JOURNAL OF TECHNICAL EDUCATION SCIENCE
Ho Chi Minh City University of Technology and Education

HCMIUTE Website: https:/jte.ncmute.edu.vn/index.php/jte/index
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

6. Két luan

Bai bao di trinh bay két qua thir nghiém va kiém ching d6 chinh xac clia giai thuat nhan dang giong
noi trén cac mau video tir hé théng VTVgo cho mot s6 thé loai chuong trinh tiéu biéu duoc lwa chon.
Pé thir nghiém trén hé thong VTVgo, cac ing dung tich hop hién thi phu dé tiy chon cho nguoi xem
trén Smart Phone va Smart TV da dugc xay dung. Tao phu dé tu dong st dung cac cong cu STT giam
thoi gian va chi phi so véi cach lam thu cong. Vi thoi luong file video dai, mat nhiéu gid/ngay dé lam
phu dé cho video, trong khi cung ndi dung tuong tu chi mat vai giay hodc vai phut dé tao phu dé tu dong
béng cong cu nhén dang giong noi, tiét kiém hon 80% thoi gian va nhan sy dé bién tap. Tuy vay voi do
chinh x4c WRR khoang 97%—98% cho mot sb thé loai (thoi su, tin tirc) cin thém mot s6 bude chinh
sira phu dé thu cong trude khi phat song. Gii thuat can cai thién cho mot sé phuong ngir ving mién,
can thém dit liéu hudn luyén dé cai thién do chinh xac. Hién thi phu d tily chon cho ngudi xem gitp gia
tang trai nghiém xem tot hon, dic biét 1a khu vyc cong cong. Tir d6 co thé xem xét chon loc mot s6
chuong trinh c6 d¢ chinh xac cao dé cung cép dich vu tao phu dé tu dong.

Loi cAm on

Nghién ciru nay duoc thuc hién voi dé tai: “Nghién ciru ky thudt nhdn dang giong néi tao phu dé tir

ddng video vmg dung trong phdn phoi ngi dung sé tai Pai THVN”, Quy Phat trién KH&CN - Dai THVN
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