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4 GNU | General Public License — Gidy phép cong cong
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hoc
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NDD Near Duplicate Detection — Phat hién gan tring lap
TIFF Tagged Image File Format — Dinh dang tép tin trén
may tinh dé luu trit cac hinh anh.
9 UTF-8 | Unicode Transformation Format - Binh dang chuyén

ddi Unicode.
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MO DAU

Cung véi sy phat trién cua cong nghé thong tin, toc do
internet dang cai thién dang ké. S6 luong video bai giang, dién
thuyét... phuc vu hoc tap cho moi lta tudi dang duoc tai 1én
va chia sé trén internet nhanh chong. Méi ngay, hang triéu
video nhu vay trén thé gi¢i dugce ding tai 1én cac tng dung
internet nhu Youtube, Facebook, Yahoo. Ddi véi lugng video
dang ting trudng timg ngay nay, co ché t6 chic luu trir phuc
vu cho viéc tra ctru, tim kiém 1a mot thach thic.

Gido duc truc tuyén hay E-Learning khong con 1a khéi
niém méi la va dang phat trién manh mé&. Sb luong video bai
giang, dién thuyet cling vi thé ngdy cang dugc tang truong.
Nhu cau tim kiém cta ngudi hoc cang yéu cau khat khe hon:
ca vé d6 chinh xac va thoi gian tim kiém. Tuy nhién, cac chic
ning tim kiém bai giang cho cua céc hé théng hién tai thong
thudng chi cho phép ngudi dung tim kiém voi tén bai giang,
tén hoc phan, hoic tén giang vién... Cac chirc ning nay thuong
cho két qua co do chinh xac khong cao, va cac két qua tra vé
c6 nhiéu noi dung khong lién quan dén muc dich tim kiém
thyc sy cia ngudi diing. Do d6, can cé mot hé théng ma c6 the
“hiéu” dugc noi dung cua tirng video bai giang dé phuc vu cho
viéc tim kiém cua nguoi dung.

Nhitng cdng cu tim kiém phd bién hién nay - nhu
Google, Yahoo, Bing..., 1a nhitng hé théng tim kiém duya trén
“tir khéa”, va tim kiém trén dit liéu van ban (text). Chinh vi
thé, néu video khdng c6 bt ky siéu dit liéu (metadata) vi du
nhu ngay, tac gia, tir khoa, hodc mo ta thi khong thé tim kiém
dugc bang cach st dung cac cong cu néu trén. Siéu di lidu
thuong duoc thém bang tay, qué trinh nay sé rat ton thoi gian.
Hon nira, ngay ca khi mot doan video c6 thé dugc tim thay
bang siéu dir liéu cua n6, céng cu tim kiém thong thuong
khéng c6 kha ning tim kiém mot doan bai giang, slide cu thé
trong video ma nguoi dung quan tam.

Muc tiéu chinh cua cua Luén van la tap trung nghién
cuu xay dung mot he thong tim kiém céc bai giang, thuyét
trinh, trinh dién bang slide duréi dang video. Hé théng s& cho
phép nguoi ding chi can nhap vao mat phan noi dung caa bai



giang, két qua tra vé s& la nhitng video bai giang c6 lién quan
dén chudi truy van. Ngoai ra, véi gidi phap nay ciing cho phép
cac hé thong tim kiém c6 thé truy van di liéu video ma khdng
can c6 siéu dir liéu. Xuat phét tir quan diém néu trén, ngoai
phan m& dau va két luan, luan vin dugc chia lam 4 chuong
dugc tom tit nhu sau:

- Chuong 1: Gigi thiéu vé cong cu tim kiém trén mang
internet, cac khai niém va kién triic caa cong cu tim kiém. Cac
van dé can giai quyét trong luan vin va ¥ nghia khoa hoc, thuc
tién ctia luan van.

- Chuong 2: Trinh by vé céc bai toan can giai quyét
trong khuén khé tim kiém video bai giang dang slide. Mot s6
khai niém, mo hinh cac bai toan con can giai quyét. Cac
phuong phap tiép can dé giai quyét van dé.

- Chuong 3: La chwong quan trong nhit cia Luan vin.
Noi dung chinh cua chuong nay la tap trung trinh bay giai
phap thuc hién cia tac gia, cac ki thuat ap dung dé trich xuét
van ban, xir 1y vin ban va danh chi muc tim kiém cho video
bai giang.

- Chuong 4: La phan trinh bay céac két qua thuc nghiém
va danh gia. O mdi bai toan tac gia déu c6 nhiing thuc nghiém
dé kiém chirng va danh gia vé do chinh xac.

Téc gia xin bay to 10ng biét on chan thanh téi PGS.TS.
Nguy&n Tri Thanh, thiy da ludn an can, chi bao, dong vién,
gitp do tac gia trong sudt qué trinh thyc hién Luan van. TAc
gia xin chan thanh cam on gia dinh, ban be, ddng nghiép da
ludn tin tudng, dong vién va giup d& vé nhiéu mat trong thoi
gian qua. T4c gia xin chan thanh cam on cac thay, cd giéo
trong khoa Cong nghé Théng tin va Truyén thong, truong Dai
hoc Hong Pirc da dong vién va tao diéu kién gitp d& tac gia
hoan thanh tot nhat luan vin nay.
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CHUONG 1: GIOI THIEU
1.1. Giéi thiéu vé cong cu tim kiém

Néu ban da ting truy cap dia chi www.google.com.vn,
nhap noi dung can tra ciru va bam vao “tim véi google”. Mot
danh séch két qua lién quan dén noi dung tim kiém duoc liét
ké trén man hinh cho phép nguoi dung lya chon cac ngi dung
phl hop vai yéu cau. Nhitng cong cu cho phép ngudi ding tim
kiém cac thdng tin trén mang nhu Google, Bing, Yahoo... nhur
vay goi la cac cong cu tim kiém (web search engine).

Thuat nglr “web search engine” dugc dinh nghia: “Mot
codng cu tim kiém 1a cac wng dung thuc té cua cac ki thuat truy
hoi théng tin trén mién dir liéu van ban qui md 16n”),

1.2. Lich sir phéat trién cia cong cu tim kiém

Nam 1990, Archie 1a cong cu tim kiém dau tién duoc
phét trién bai Alan Emtage, Bill Heelan and J. Peter Deutsch,
hai sinh vién chuyén nganh khoa hoc may tinh cua truong
McGill University tai Montreal (Canada).

Nam 1991, mét céng cu twong tu Archie la Gopher cua
tac gia Mark McCahill tai University of Minnesota, c6 chuc
nang tim kiém theo tén tép tin va tiéu dé dugc luu trir trong hé
thong Gopher d 1ap chi myc.

Nam 1993, danh diu nhitng budc tién mai vé cong cu
tim kiém nhu World Wide Web Wanderer boi Matthew Gray,
day duoc xem la mot web robot dau tién do luong duoc dung
lugng cua trang web.

Nam 1994, vé6i su ra doi cia WebCrawler cong cu tim
kiém dau tién chi muc toan trang web va cho phép ngudi ding
tim kiém va thu thap voi bat ky tir ndo mét cach ty dong.

Nam 1995, cong cu tim kiém yahoo duoc tao bai David
Filo va Jerry Yang. Str dung danh ba web thay vi danh chi
Mmuc toan van ban.

Nam 1996-nay, v6i su phét trién manh mé cua internet
cac cong cu tim kiém phat trien manh mé hon, t6i wu hon
nhiéu so véi cac cong cu trude day. Nam 1998, Google dugc
phét trién boi Larry va Sergey dua ra khai niém vé PageRank
danh diu sy phét trién vuot bac va hién dang 1a cdng cu tim
kiém c6 thi phan I6n nhat hién nay.



http://www.google.com.vn/
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1.3. Kién tric caa cong cu tim kiém
1.3.1. Qua trinh danh chi muc

|:> Thu thép Lip
vén ban chi muc
NI ,
Trang web, bai bao, Chi myc

thu dién tu, tin tixc... Chuy@n a6 vén
ban

Hinh 1.1. Qua trinh danh chi muc

Céc thanh phan chinh bao gom viéc thu thap van ban,
chuyén d6i van ban va tao chi muc.
1.3.2. Qua trinh truy van

Phan con lai cua cdng cu tim kiém la qua trinh truy van.
Qua trinh truy van thong thuong bao gom ba thanh phan chinh
1a trong tac nguoi dung, xép hang va danh gia.
1.4. Cong cu tim kiém video trén mang internet

Cong cu tim kiém video cho phép nguoi dung thuan tién
trong qua trinh tim kiém phuc vu nhiéu muc dich khac nhau
nhur gidi tri, gi4o tryc va truyén thong. Néu chia theo linh vic
thi video ciing rat da dang nhu video truyén hinh, video quang
céo, video bai giang, hoc thuyét... Trong ndi dung cua luan
véan nay tac gid chi dé cap dén thé loai video bai giang dang
slide, cach tiép can va hudng giai quyét dé xay dung mot cong
cu tim kiém video bai giang dang slide. Viéc tim kiém yéu cau
bang cach duyét qua tap cac video ket qua.
1.5. Tong quan caa dé tai va cAc van dé cin giai quyet
1.5.1. Tong quan dé tai

Trong dé tai nay, tac gia huéng téi xay dung mot hé
thong tim kiém cac video bai giang, thuyét trinh, trinh dién
béng silde dudi dang video... Cho phép tim thiy nhitng video
bang van ban xuat hién trong d6. Véi giai phap nay, don gian
bang cach nhap tir khda tim kiém, nguoi dung c6 thé tim klem
cac video bai giang va nhitng canh trong d6 ma thuat ngir xuat

Kho luu trir tai liéu
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hién. Giai phap nay ciing cho phép nguoi ding tim kiém céc
video khong can c6 siéu di liéu.
1.5.2. Cac véan dé cin giai quyét

Vién dé can giai quyét o trong dé tai nay la giai phap xir
1y video dAu vao. Phan tich va danh chi myc cho video. Dau
tién, cac doan video tinh trong mdt thoi gian nhat dinh duoc
xac dinh 1a cac slide va trich xuét tir video. Tiép theo, céc dir
liu van ban chia trong hinh anh cua slide dugc trich xudt
béng cach st dyng ki thuat nhan dang ki ty quang hoc. Cac
van ban trich xut s& dugc xir 1y trung lap, stra 16i chinh ta va
dugc danh chi muc twong ng véi video géc luu trir trong co
s¢ di liéu.

1.6. Y nghia khoa hoc va thyec tién ciia dé tai nghién ciru
1.6.1. Y nghia khoa hoc

- Dé tai da tong quat duoc cac phuong phéap khoa hoc dé
giai quyét van dé 1ap chi muc video bai giang, phuc vu qua
trinh truy hoi thong tin.

- Pé tai cung cip cac co so khoa hoc, dinh huéng cho
cac nghién ctru vé xtr 1y 1ap chi muc cho video bai giang.

- Tir két qua nghién ctru cua dé tai, gop phan lam co s&
thuc tién va Iy luan dé phat trién hé thong tim kiém video dua
trén ndi dung.

1.6.2. Y nghia thuec tién

- Huéng tiép can mdi cho cac may tim kiém, truy hdi
thong tin video dya trén ndi dung.

- Gop phan nang cao chét lugng ciia cac may tim kiém.
Két qua tra vé c6 do lién quan cao hon so v6i phuong phéap tim
kiém dura trén tir khoa hién nay.

1.7. Két luan

Trong chuwong nay, luan van da gidi thiéu khai quat mot
s6 khai niém, lich sir va kién tric cia mot cong cu tim kiém
ndi chung. Ngoai ra, luan van cling gisi thicu téng quan céac
van dé can giai quyét ciia dé tai. Y nghia khoa hoc va y nghia
thyc tién ctia dé tai nghién ctru xay dung hé thong tim kiém
video dya trén ndi dung.
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CHUONG 2: BAI TOAN TIM KIEM

VIDEO BAI GIANG DUA TREN NQI DUNG
2.1. Phat biéu bai toan

Tac gia sé xay dung cong cu tim kiém cho phép nhan
ndi dung truy van la chudi van ban va két qua tra vé la cac
video bai giang ma noi dung co lién quan dén chudi van ban
ngudi ding truy van. Bai toan dugc chia thanh hai bai toan
con nhu sau:

Bai toan 1: Xir Iy video dau vao, trich xuat vin ban tir
video.

Pau vao:

- Tap videos bai giang dang slide.

Pau ra:

- Vin ban trich xuat ndi dung tir video dau vao.

Bai toan 2: Lap chi myc va tim kiém video duya trén ndi
dung bai giang.

Dau vao:

- Truy vn tir ngudi ding.

Dau ra:

- Danh sach két qua videos c6 ndi dung lién quan dén
truy van.

Kién tric chung ctia mot hé théng tim kiém video dua
vao ndi dung dugc miéu ta trong hinh 2.1.

| Video d3u vao |

1T 1T

S

Su dung ASR Phan doan video va xac dinh
cho &dm thanh video khung hinh dai dién chinh

10 <5
‘ S dung OCR cho cac khung ‘

thanh van ban

Chuyén d&i Am thanh
hinh dai dién

Truy van N —
tim kiém g Co s& dii liéu chi muc

<
P

u
ft' ‘»'m x:::.':;z {

Hlnh 2.1. Kién trac téng quan hé thong tim kiém video dwa
trén ndi dung

1 \

ST
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Hinh 2.1 cho théy qua trinh 1ap chi muc cho video duoc
trai qua ba budc la phan doan video, trich xuét nodi dung tir
video va 1ap chi muc cho video.

2.2. Cac nghién ctru vé tim kiém video dwa trén ndi dung

Liska et al va cOng sy da dé xuét mot hé théng tu dong
cho viéc 1ap chi muc video bai gidng [8].

Hunter et al dé xuit mot hé théng lap chi muc cho cac
bai thuyét trinh da phuong tién[7].

Yang et al st dung cong cu nhin dang giong noi tu
dong ASR dé trich xuat ndi dung video thanh vin ban[8].

Lienhart et al d& xuit mot phuong phap phat hién vin
ban trong video va hinh anh[8].

2.3. Huéng nghién ciru cia tac gia

Duya vao cac phuong phap tiép can nghién ctru da néu
trong phan 2.2, tac gia lwa chon phuong phap tiép can dé trich
xudt vin ban tir video bang cong nghé OCR thay vi st dung
ASR.

Kién tric cua cong cuy tim kiém video dua vao noi dung
ma tac gia dé xuat dugc mo ta trong hinh 2.2,
Trich xudt viin ban
el =t

Sira 16 chinh ta Banh chi
Tiéng Vit =

Videos liégn quan

Hinh 2.2. Kién triic hé thdng tim kiém video tac gia d& xuat

2.4. Bai toan phan doan video thanh anh
2.4.1. Khai niém

Vé mit ban chit thi video ma ching ta thiy trén tivi,
may tinh, dién thoai... dugc cdu thanh tir nhitng anh tinh.
Nhiing anh nay sau d6 duoc sip xép lién tiép nhau va cing
trinh didn trong mot don vi thoi gian du nhoé dé 1am cho mét
ctia chlng ta cam nhan rang cac dbi tugng nay dang chuyén
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dong. Thong thuong thi cac video dugc quay & khoang 24-30
hinh mdi gidy. Mbi hinh nay dugc goi 1a mot frame. S6 frame
trén mot gidy duge do bang mot sé nguyén duoc ki hiéu FPS.
2.4.2. Phuong phap tiép cin

FFMpeg la mot thu vién c6 rat nhiéu tién ich cho viéc
xi ly video. Tinh ning ndi bat nhit c6 I& 1a kha ning
encode/decode nhiéu video dinh dang khac nhau, gitip chuyén
ddi qua lai nhidu dinh dang video. Ngoai ra, chung ta ciing c6
thé dung FEMpeg dé chia cit mot doan video, chup lai cac
frame va xuit ra dang hinh anh.
Cong cu ma ngudn mé Ffmpeg duogc tic gia quan tdm bai ba
ly do chinh:
- HG trg nhiéu dinh dang video khac nhau, vi du .mp4, avi,
flv...
- Biéu chinh dugc FPS.
- M4 nguon ma.

#® - 0 mrhao@mrhao-Satellite-L310: ~/Videos
mrhao@mrhao-Satellite-L310:~5 cd Videos/
mrhao@mrhao—satellite—L310:~jvideos$\ffmpeg -i lecture@dl.mp4 -r 5 %d.tif|
ffmpeg version 2.7.2 Copyright (c) 2000-2015 the FFmpeg developers

built with gcc 4.8 (Ubuntu 4.8.4-2ubuntul~14.04)

configuration: --disable-yasm
libavutil 54, 27.100 / 54. 27.100
libavcodec 56. 41.100 / 56. 41.100

libavformat 56. 36.100 / 56. 36.100
libavdevice 56. 4.100 / 56. 4.100
libavfilter 5. 16.1081 / 5. 16.101
libswscale 3. 1.181 / 3. 1.101
libswresample 1. 2.1080 / 1. 2.160
Input #0, mov,mp4,m4a,3gp,392,mj2, from 'lecturee®l.mpd’:]

Metadata:
major_brand : mpaz2
minor_version HE¢)
compatible_brands: isommp42
creation_time : 2014-09-16 12:18:30

Duration: @@:06:22.87, start: 0.000000, bitrate: 591 kb/s
Stream #08:0(und): video: h264 (High) (avcl / 0x31637661), yuv420p, 1280x718
[SAR 1:1 DAR 640:359], 396 kb/s, 38 fps, 30 tbr, 36 tbn, 60 tbc (default)
Metadata:
handler_name : VideoHandler
Stream #0:1(und): Audio: aac (LC) (mp4a / 0x6134706D), 44100 Hz, stereo, flt
p, 192 kb/s (default)
Metadata:
creation_time 1 2014-09-16 12:18:31
handler name : IsoMedia File Produced by Google, 5-11-2011
|Output #0, image2, to '%d.tif':\

Metadata:
major_brand : mp42
minor_version H ]
compatible_brands: isommp42
encoder 1 Lavf56.36.100

Stream #0:0(und): video: tiff, yuv420p, 1280x718 [SAR 1:1 DAR 640:359], g=2-
31. 200 kb/s. 5 fps. 5 tbn. 5 tbc (default)

Hinh 2.3. St dung FFMpeg dé chuyén déi video thanh anh
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2.5. Bai toan trich xuit vin bin
2.5.1. Bai toan nhin dang ki tw quang hoc
2.5.1.1. Khai niém OCR

OCR la c6ng nghé cho phép chuyén doi cac loai tai liéu
khac nhau, vi du nhu cac tai liéu gidy, anh chup hoic céc tap
tin PDF bang mot may anh ky thuat s thanh dir liéu van ban
c6 thé chinh stra va tim kiém. Nhiing hinh anh nay c6 thé 1a
céc chit viét tay hoic danh may. Pay 1a mot ky thuat pho bién
ctia viéc sb hoa cac van ban in dé c6 thé tim kiém bang dién
tur, luu trit gon gang, hién thi trén mang.
2.5.1.2. Phwong phap tiép can

Tac gia sir dung Tesseract- OCR dé thyc hién trich xuat
noi dung van ban tir anh. Tesseract 1a mot cong cu nhan dién
ki tw quang hoc ma& ngudn maé va hién nay dwoc phat trién boi
Googlef®, Hinh 2.4 md ta cac budc ma cdng cu Tesseract-
OCR thuc hién.

Anh dau vao

T T

Phéan
ngudng anh

r

Phan tich

Tim
déng va tir
cua vdn ban

Anh nhi
phan

B6 cuc
ki tw

B6 cuc
cua tir

WAVAWY

|

Nhan dang
tir (pha 1)

Hinh 2.4. Kién trc cua Tesseract — OCR

2.5.2. Bai toan xir ly trung ldp vin ban
2.5.2.1. Khadi niém

Khi hai vin ban ma ndi dung déu gidng hét nhau thi
chiing duoc coi la cac van ban trung lap hay goi la ban sao cua
nhau. Trong nhiéu trudng hop, hai tai lieu ma khdng phai
gidng nhau hoan toan van c6 thé chaa ciing mot noi dung thi
duoc goi 1a cac van ban gan tring lap.

Véi dic thu 13 cac van ban duoc trich xuét tir cac khung
hinh video bai giang lién tiép theo nhau thoi gian. Chinh vi thé
tap hop vin ban thu duoc ton tai ca hai loai d6 1a trung 1ap va

Nhéndang | — Van ban
tir (pha2) nhan dudc
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gan trung lip vin ban. Hinh 2.6 1a vi du vé nodi dung vin ban
trung 1ap vai hinh 2.5, hinh 2.7 1a gan trang lap cua hinh 2.5.

Hinh

Hinh 2.

@ - o0 *origin.txt (~) - gedit
& | Open ~ Esave =) @& Undo

| ] *origin.txt x
Walmart
Save money. Live better
NOI DUNG
Gia ctia cong ty so vdi canh tranh trén thi
trudng & cac van dé cong ty gap phai khi
dua ra cac quyét dinh vé dinh gia lan dau
hodc diéu chinh gia khi tham gia kinh
doanh quéc té?
Hinh 2.5. Van ban goc
@ - o 58.txt (~/Videos) - gedit
& \igy Open  ~ 2 Save =) » Undo 7%
| ] code.txt x | 7 58.txt.txt x L] 58.txt x
Walmart :1:

Save money. Live better.

NOI DUNG
Gia cua cong ty SO vdi canh tranh trén thi

trudng & cac van dé cong ty gap phai khi
dua ra cac quyét dinh vé dinh gia Ian dau
hodc diéu chinh gia khi tham gia kinh
doanh quéc té?

2.6. Van ban trung lap cta van ban trong hinh 2.5

& - O 49.txt (~/Videos) - gedit
< | i OPen  ~ L save ) = Undo
[ 49.txt x
Walmart :1:
Save money. Live better.

NOI DUNG
Gia cua cong ty SO vdi canh tranh trén thi

trudng & cac van dé cong ty gap phai khi
Bua ra cac quyé€ dinh gia Ian dau

hoac diéu chinh gia khi tham gia kinh
doanh qudc té?

7. Vian ban gan tring lap caa van ban trong hinh 2.5.

2.5.2.2. Phuong phap tiép can

Dua trén cac két qua nghién cau [2], [6], [9], [13],[15]
thi phuong phap shingling cho két qua d chinh xac cao va
phu hop véi kiéu dir lidu dau vao nhu tap dir liéu cua tac gia.
Chinh vi thé, trong luin vin nay, tac gia lwa chon va cai dat
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thuat toan phat hién trung lap van ban dua vao ki thuat
Shingling cua Broder va cong su. Hinh 3.12 bang két qua do
chinh xac va do hoi tuong cua cac ki thuat tim tring lip van
ban theo nghién cuu [15].

1 = — 1

T FF — Wikipedia Revision Corpus,
. . \\ LSH = y
0.8 o Y 0.8 | SSh 4
. \ Sh —— 5
5 06 ; _os|TBC
@ Al 5 b,
8 04 b € 04 A
& - W
o FF Y .
LSH o wd e b
0.2 | SSh 0.2 e r
Sh —— i st e o
0 HBC -+ Wikipedia Revision Corpus o e - S C e S
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 086 0.8 1

Similarity Similarity
Hinh 2.81251, P chinh xéc va do hdi tusng cia do do tuong tu
cho phuong phap fuzzy-fingerprinting (FF), localitysensitive
hashing (LSH), supershingling (SSh), shingling (Sh), and
hashed breakpoint chunking (HBC).
2.5.3. Bai toan sira 16i chinh ta vin ban
2.5.3.1. Khai niém

Nhitng 16i chinh ta phat sinh 1a do qua trinh nhan dang
OCR phat sinh cac 16i chinh ta cho tir nhan dién dugc. Bai
toan nay gom ba budc chinh 12 tién xur 1y tip vin ban dau vao,
phat hién 16i chinh ta va sta 16i chinh ta.

L&i chinh ta duoc chia 1am hai loai 14 non-word va real-
word.

L3i non-word dugc hiéu 1a nhitng tir 15i khong tim thay
trong tur dién.

L3i real-word la nhitng tir 16i ¢6 trong tir dién nhung
khong dung trong ngir canh cua cau.
2.5.3.2. Phuong phap tiép can 5

Doi vai van dé phat hién 16i chinh ta thi thuong c6 hai
phwong phap tiép can chinh 171,

Ki thuét tra ctru dung tir dién: Ki thuat don gian 12 kiém
tra sy hién dién ting tir cua van ban dau vao. Néu tir d6 c6
trong tir dién thi tir d6 duoc coi 1a tir dung chinh ta, nguoc lai
thi tir d6 dwoc coi 1a 15i chinh ta. Ki thuat phd bién nhat va
nhanh chong dé phét hién tir bi I8i chinh ta. Tir dién duoc xay
dung bang cach st dung bang bam dé cai thién toc d6 tra ciu.
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Hinh 2.9 md ta qué trinh kiém tra I6i chinh ta bang ki thuét
dung tur dién.

Tir can tra

Khéng xuat hién

Tir dién
(Hash
Table)

Danh sach tir
16i chinh ta

Xuat
hién

Danh sach tir
dung chinh ta

Hinh 2.9. Ki thuat phat hién I6i chinh ta dua vao tra ciu tir
dién

Ki thuat phan tich N-gram: N-gram 1a mot chudi con
gom n tir, thuong thi 13 hai, ba hodc nam tir. Ki thuat nay thyuc
hién bang cach chia vin ban dau vao thanh n-gram twong ung,
dbi véi mdi n-gram dau vao, tim kiém trong bang thong ké n-
gram tinh truc. K&t hop thém tan suét xuat hign cua n-gram
trong bang thong ké dé kiém tra sy ton tai hoic mic do phd
bién cua n-gram dau vao nhim xac dinh 16i chinh ta. Hinh
2.10 md ta qué trinh kiém tra I15i chinh ta bang ki thuat sir

dung N-gram.

Danh sach tir

Tach n-gram
D ligu 16i chinh ta

thu thdp a at _ _—

Danh sach tir
ding chinh ta

Hinh 2.10. Ki thuat phét hién I8i chinh ta dya vao phan tich
N-gram
2.6. Bai toan danh chi muc va tim kiém
2.6.1. Khai niém
Lap chi muc tai liéu 1a cong viéc sap xép tai liéu nham
dap ing nhanh chong yéu cau tim kiém thdng tin cia ngudi sir
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dung. Qua trinh 14p chi muc duoc hiéu 1a giai doan phan tich
tap van ban da xir Iy va thu dugc dé xac dinh cac chi muc biéu
dién ndi dung cua tép van ban nay.
2.6.2. Phu’(rng phap tiép can

C6 nhiéu cong cu dé thyc hién lap chi myc cho tai ligu
nhu Apache Sorl, Lucence, Sphinx. Nhung ddi véi bai toan
danh chi muyc tai li¢u tac gia su dung cong cu Elasticsearch.

17 systems in ranking, April 2016
Rank Score

Apr Mar aApr | DBMS Database Model Apr  Mar Apr
2016 2016 2015 2016 2016 2015
1. 1. A2 Elasticsearch g3 Search engine 82.58 +2.41 +17.92
2. 2. W1 Solr Search engine 66.02 -3.35 -15.98
3. 3 3. Splunk Search engine 42.35 -1.38 +4.32
a. a. a.  MarklLogic Multi-mode! i@ 9.12 -0.25 -1.09
5. 5. 5. Sphinx Search engine 8.48 -0.24 -1.10
6. 6. 47. Google Search Appliance search engine 3.57 -0.z21  -0.12
7. 7. A8 Amazon CloudSearch . 2.36 -0.02 +0.58
8. 8 4 9.  Microsoft Azure Search 1.25 -0.03 +0.53
9. 9. 4~ 10.  Xapian 0.48 -0.02  -0.07
10. 10, A 11 Indica 0.32 -0.02 +0.03
11. 4~12. 4~13. Crate.TO 0.16 +0.0z +0.01
12, 11, 414 SearchBlox Search engine 0.16 -0.01 +0.07
13. 13 416 Srch2 Search engine 0.05 +0.02 +0.05
14. 14. 4815, DBSight Search engine 0.02 0.00 0.03
15. 15 416,  Exorbyte Search engine 0.01 +0.01 +0.01
16. ¥ 15. & 12.  Compass Search engine 0.00 +0.00 -0.21
16. ¥ 15 searchxml Multi-mode! i@l 0.00 *0.00

Hinh 2.11. Thir hang cua 17 cdng cu tim kiém. Ngudn
http://db-engines.com
2.6.3. Kién truc cha Elasticsearch
- Cluster - Node
- Index - Type

- Document - Shard & Replicas
NODE 1 - * MASTER NODE 2 NODE 3
RO P P2 RO R1 R2 PO R1 R2

Hinh 2.12. Kién trdc cluster-node-shard cua Elasticsearch

2.7. Két luan

Két thic chuong nay, tac gia da trinh bay khai quat cac
bai toan can gia quyet trong ndi dung luan van nay. Cac
phuong phép tiép can dé giai quyét van dé. Tiép theo, chuong
ba tac gia xin trinh bay chi tiét vé cac giai phap ki thuat tién
hanh cua tac gia dé thuc hién cac bai toan da néu trong chuong
hai.
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CHUONG 3: KI THUAT PE GIAI QUYET CAC BAI
TOAN TRONG KHUON KHO LUAN VAN
3.1. Bai toan phan doan video thanh dinh danh anh
3.1.1. Phat biéu bai toan
Hinh 3.1 m6 ta qua trinh bién ddi video bai giang thanh
tap anh.

Video Images

Hinh 3.13. M ta qua trinh bién dbi video ngudn thanh dang
anh
3.1.2. Gidi phap thue hién

Sau khi cai dat phan mém Ffmpeg, sir dung dong lénh
“ffmpeg -i lecture001.mp4 -r 1 %d.tif” trong do:

- i 1a video dau vao véi duong dan cua tép tin video.
Trong vi du nay video dugc dinh dang la .mp4 véi tén tép tin
1a lecture001.

- r 1a 56 khung hinh trén gidy.

- %d.tif 1a dinh dang tén tép tin hinh anh dé luu véi tén
1a s6 nguyén va dinh dang 1a .tif. Vi du 1.tif, 2.tif, 3.tif...

- Str dyung s6 FPS 1a 1 (mot khung hinh mét giy).

3.2. Bai to4n trich xuit vin ban
3.2.1. Bai toan nhan dang ki tw quang hoc bing céng cu
Tesseract-OCR

% - 0 mrhao@mrhao-Satellite-L310: ~/Videos

mrhao@mrhao-Satellite-1310:~$ cd Videos/
mrhao@mrhao-Satellite-L310:~/VideosS E)nvert 58.tif -colorspace Gray -quality 100 SB—gray.tif‘

Hinh 3.14. Chuyén d6i anh mau thanh anh da cap xam
Walmart =<

ve money.

NOI DUNG
Gia ctia céng ty so v&i canh tranh trén thi
trudng & cac van dé cdng ty gap phai khi
dwa ra cac quyét dinh vé dinh gia Ian dau
hoac diéu chinh gia khi tham gia kinh
doanh qudc té?

Hinh 3.15. Anh mau
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almart:

oney. Live better.

NOI DUNG
Gia cla céng ty so v&i canh tranh trén thi
trudng & cac van dé céng ty gap phai khi
duwa ra cac quyét dinh vé dinh gia Ian dau
hoac diéu chinh gid khi tham gia kinh
doanh quéc t&?

Hinh 3.16. Anh da c4p xam

% - 0 mrhao@mrhao-Satellite-L310: ~/Videos
mrhao@nrhao-Satellite-1310:~$ cd Videos/
mrhao@mrhao-Satellite-1310:~/Videos$ [tesseract 58-gray.tif 58 -1 vie
Tesseract Open Source OCR Engine v3.83 with Leptonica
mrhaog@mrhao-Satellite-L310: ~/VideosS

Hinh 3.17. Qua trinh OCR anh trong hinh 3.4 bing Tesseract-
OCR

@ - 0 58.txt (~/Videos) - gedit

o g Open ~ L save o -
code.txt x [ s8.txttxt x | [ 58.txt x
Walmart :1:

Save money. Live better.

NOI DUNG
Gia cla céng ty SO vdi canh tranh trén thi

trudng & cac van dé cong ty gdp phai khi
dua ra cac quyét dinh vé dinh gia lan dau
hodc diéu chinh gié khi tham gia kinh
doanh quéc t&?

Hinh 3.18. Két qua sau khi hoan thanh OCR bang Tesseract-
OCR

@ — O mrhao@mrhao-Satellite-L310: ~/Videos

mrhao@mrhao-Satellite-L310:~5 cd Videos/
rhaoco@mrhac-satellite-L310:~/Videos$S for L in *.tif ;
Eo tesseract $i $i -1 vie; done;
Tesseract Open Source OCR Engine v3.83 with Leptonica
Tesseract Open Source OCR Engine v3.83 with Leptonica
Tesseract Open Source OCR Engine v3.83 with Leptonica
Tesseract Open Source OCR Engine v3.83 with Leptonica
Tesseract Open Source OCR Engine v3.83 with Leptonica

Hinh 3.19. Thuc hién OCR tit ca anh trong thu muc bang
Tesseract-OCR
3.2.2. Bai toan xir ly tring lip vin ban bang ki thuit
Shingling
3.2.2.1. Phat biéu bai to4n
Muc tiéu cta qua trinh nay s€ la phat hién va loai bo
nhitng tép vian ban c6 ndi dung gan tring nhau (cac tép duoc




22

trich xuat tir mot slide). Qua trinh nay trai qua hai budc dugc
trinh bay trong hinh.

Tap van bi’ml Phat hign :/'\ Loai bé
'pocn trung l3p tring l§p

Hinh 3.20. Qua trinh xir ly tring lap vin ban
3.2.2.2. Gidi thuat Shingling
Goi tap S(d;) la tap shingles cua tai liéu d;. Sy twong
ddng cua hai tai liéu duoc do bang céch sir dung hé s Jaccard
giira cac vector shingles. Gia sir voi hai tap di va d, thi hé sb
Jaccard duoc tinh theo cong thic hinh 3.9.
|S(d1) N S(dy)|
(502, 5(2)) = {5 G5
Hinh 3.21. Hé s6 Jaccard cua tai liéu d; va d»

H(dy) H(ds)

0 ee e @ 0% 0 o o e @ 01
12 34 1 2 34
H(dy) and TT(d;) H(d2) and I'T(d2)
64 1 64 1
T1(d;) T1(d>)
ofa]l [lfa] DI -1 o[zl [ [4] Rlo% -1
x7 xF
ols] 264 1 o[3] 264 1
Document 1 Document 2

Hinh 3.221. Bén qué trinh tinh toan shingle cua hai tai liéu.

3.2.2.3. Ki thuit tién hanh

Duya trén cac co sé cua phuong phap shingling, tac gia
da xac dinh va két luan dugc hai tép van ban bat ky c6 phai la
gan trung lip nhau hay khong, can cir vao mot gia tri ngudng
ctia d6 do Jaccard trong hinh 3.13. Bai toan tiép theo trong noi
dung nay la xac dinh dugc tép cac van ban dai dién cho video
bai giang. Bai toan dugc mé ta dudi dang mé gia nhu sau:

Pau vao: Cho tap D Ia tap tit ca vin ban dugc trich xuét
OCR tur video, gia tri di, da,... dn 1a cdc van ban dugc thudc
tap D.

Pau ra: Tap D’ 1a tap van ban dai dién cho tap D.

Giai thuat
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Ch&t k=0

B

S f—

Tinh
Jaccard(d, di+1)

- Duyét chdt - >i
- L&y di c& max jaccard
- K=

|

i e
Hinh 3.23. So d6 khéi qua trinh trich xuit tip vin ban dai dién
3.2.3. Bai toan sira 16i chinh ta viin ban tiéng Viét
3.2.3.1. Phat biéu bai toan
Hinh 3.12 md ta cac budc dé thuc hién phat hién va sira
156i chinh ta van ban.

Tap vén ban
dai dign_

Lam sach

dir ligu
1T 161
ll |
Phat hién - Lya chon tir
: ya cho M Tap véin ba
181 chinh ta thay the B

> Lbi
real-word

Hinh 3.24. Qua trinh phat hién va sira 15i chinh ta vin ban

3.2.3.2. Lam sach dir liéu trwéc khi sira 16i chinh ta

- Buéc 1: Loai bo céc ki tu khoang tring thura ¢ dau,
giita, va cudi cau. Vi du “bai  giang ” s& duoc thay bing
“bai giang”.

- Budc 2: Bo qua cac chudi 1a dia chi email, dia chi
website.

- Budc 3: Loai bo cac ki tu dac biét, cac diu cham, ki tu
s6, ngay thang. ..
3.2.3.3. Ki thuit sira I8i chinh ta dang non-word

Trong luan van nay tac gia sé sir dung cong cu ma
nguon ma Aspell dé cai dat chuong trinh stra 16i chinh ta ddi
véi dang 16i non-word.
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- Lay danh sach tir ggi v
- Tinh Levenshtein
- Thay th& tir 15i

C xmwec T
Hinh 3.25. So d6 khi stra 16i chinh ta sir dung tir dién Aspell
3.2.3.4. Ki thuit sira 16i chinh ta dang real-word
Duéi day 1a mé ta vé ki thuat kiém tra va sta 15i chinh
ta dung bigram.
Bang 3.1. Két qua Bigram tap dit liéu

Kich thuérc tép So Bigram Kich thwéc sau khi
tin trwéc khi tach dugc tach Bigram
tach Bigram

Bigram 66 MB 4.836.571 82 MB

Thuat toan phat hién va sira 16i chinh ta van ban dua vao
ki thuat N-gram duoc tac gia cai dat va mo ta nhu sau:

B&t dau

Tang i

D = Bigram

i

- Kiém tra LeftBigram

- Ki€m tra RightBigram

- Danh sach tir goi vy

- Tir 18i= Tir tAn sudt max

e

Hinh 3.26. So d6 khdi sira 16i chinh ta sir dung Bigram
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3.3. Bai toan danh chi muc va tim kiém
3.3.1. Phat bi€¢u bai toan i
Hinh 3.15 md ta cac budc dé 1ap chi muc tai liéu.

Hinh 3.27. M6 ta qua trinh lap chi muc tai liéu

3.3.2. Lap chi muc va tim kiém bz‘ma Elasticsearch
J.f #% localhost:9200 x W

€« C' [ localhost:9200

{

"name"” : "Stained Glass Scarlet”,

"cluster_name" : "elasticsearch”,

"version” : {
"number” : "2.@.8",
"build_hash" : "de54438d6af8f9340d56¢5c786151783ce7d6bes™,
"build _timestamp” : "2815-16-22T08:89:437",
"build_snapshot" : false,
"lucene_version” : "5.2.1"

s
"tagline” : "You Know, for Search”

}
Hinh 3.28. Kiém tra khoi dong Elasticsearch

/ &2 localhost9200/ catfindice X |

L C [} localhost:9200/_cat/indices?v

health status index  pri rep docs.count decs.deleted store.size pri.store.size
yellow open  lectures 5 1 ] @ 6356 635

Hinh 3.29. Danh sach cac chi muc hién ¢6. Tén chi muc la
lectures, s0 tai li€u docs.count hién tai cé gia tri bang 0 (do
chua tao tai liéu cho chi myc nay).

1 ol =¥PUT 'localhost: Nectures/external/17pretty’ —d

2 B

3 "url": "uploads/video(001l.mpd",

4 "content”:"ngay nay khi cong nghé thoéng tin..."
5 Ly

Hinh 3.30. Tao type va document cho chi muc.
curl —#POST localhost: Aectures/external/ Tpretty’ —d

"content":"ngay nay khi céng nghé& théng tin..."
} L
Hinh 3.31. Tao type va document bang 1énh POST. Id cua
document dugc Elasticsearch gan tu dong.

ol WM

{
T "url": "uploads/video00l.mp4",
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—

curl -HPUT locathosts 9201 lacturesfaxternal/1 Porefty -4
{
"url": "uploads/video001.mpd",
4 | "content™:"ngi dung thay doi..."
5 LY
Hinh 3.32. Cép nhat lai document cho chi muyc véi id da ton
tai.
Hodc c6 thé st dung 1énh UPDATE tryc tiép duoc mo

ta trong hinh 3.21.
1 curl —HPOST 'locathost: Necturesfexternal/1/_update?pretty’ —d '

2

e

2 B
3 "doc™:{
4 "url": "uploads/video001.mp4",
5 "content": "ndi dung thay ddi..."
€ }
. '
Hinh 3.33. Thuc hién cap nhat lai document bang cau 1énh
UPDATE
[8 elasticsearch-head X .'\

&« C | [} localhost:9200/_plugin/head/

Elasticsearch  "ip/fecalnost 52000 Connect | elasticsearch

Overview  Indices | Browser = Structured Query [+] | Any Reguest [+]

Search lectures (12 docs) v for documents where:
should v _all ¥ query_string ¥ gido an dién tiF AR
Search [Qutput Results: Table ¥ Number of Results: 10 v Show guery source

Searched 5 of 5 shards. 11 hits. 0.030 seconds

_index _type _id _score ¥ url content

lectures external  AVSI2CNEYDjXrjSOBOY4 0.41683638  uploads/video05.mp4 phan Idn cac gido vién ng
lectures external  AVSI2jxm¥DjXrjSOBOY7 0.23800013  uploads/video07.mp4 chinh gi nhiing khé khan
lectures external  AVSIZXNYYDjXrjSOBOY6 0.22431326  uploads/videoO6.mp4 khi sif dung gido an diéni
lectures external  AVSi3gdlYDiXrjSOBOY_ 0.19815733  uploads/video10.mpd Khi sif dung gido an dién-
lectures external  AVSIINXWYDjXrjSOBOY- 0.12944615  uploads/video09.mpd dé tao dugc mét gido an
lectures external  AVSi1zHIYDi¥rjSOBOY3 0.014263420 uploads/videoOd.mpd hién nay bd gido duc va d
lectures external  AVSi3rrDYDjXrjSOBOZB 0.0075643254 uploads/video11.mpd N&u chi trinh bay suéng,t
lectures  external  AVSIOTGPYDJXriSOBOYO 0.007408212  uploads/video02.mp4 céng nghé théng tin tif I3
lectures  external  AVSix-OLYDJXriSOBOYy 0.0060319444 uploads/video0Ll.mp4 ngay nay khi céng nghé t
lectures  external  AVSIOvpSYDIXriSOBOYL 0.004688555 uploads/video03.mp4 cudn sach cling duoe hinh

Hinh 3.34. Tim kiém document trén chi muc
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CHUONG 4: KET QUA THU'C NGHIEM, PANH GIA

VA KET LUAN

4.1, Cong cu, méi trwong thuc nghiém

Dé phuc vu cho qué trinh thuc nghiém, tac gia sir dung

céu hinh phan cimg va cac cong cu phan mém thé hién trong
hai bang 4.1 va bang 4.2 nhu sau:

Bang 4.1. Thong s phan cing

liéu.

STT Thanh phén Théng sb ki thuat
1 CPU Intel ® Pentium ® Dual core T3200
2.00GHz
2 RAM DDR Il - 3GB
3 Hé¢ diéu hanh Ubuntu 14.04 LTS
4 B§ nhé ngoai 150 GB ] ]
Bang 4.2. Danh sach cong cu phan mém
STT Tén cdng cu Chikc niing Ngudn tii
1 Sublime Text3 | inh soan thio va bay | https://www.subli
16i chuong trinh. metext.com
Ngon ngit 1ap trinh | http://php.net/dow
2 PHP 5.0 dung thyc nghiém. nloads.php
Cong cu xu ly video. https://ffmpeg.org
3 FFMpeg /download.html
Cong cu chuyén déi anh | http://www.image
) méau thanh anh da cép | magick.org/script/
4 Imagemagick . -
xam. binary-
releases.php
5 Tesseract -OCR Cong cu nhan dang ki | https://github.com
tu quang hoc. [tesseract-ocr
6 Aspell ang o kiem tra_10i http://aspell.net/
chinh ta.
Thu vién 1ap trinh stra | http://php.net/man
7 Pspell 16i chinh ta trén nguén | ual/en/intro.pspell
nglt PHP. .php
Tu dién tr vung cua | https:/github.com
8 Vietnamese Tiéng Viét. [1ec5/hunspell-
Dictionary vi/tree/master/dict
ionaries
Cong cu hd tro tai dir | http://www.tenma
9 Teleport Pro liéu trén mang. x.com/teleport/pro
/download.htm
Cong cu ho trg danh chi .
10 Elasticsearch mucg va tim kiém taj | DuRS/www.elasti

c.co/
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4.2. Két qua thwc nghiém, danh gia

Bang 4.3. Két qua thyc hién trich xuit khung hinh tir video
STT Pinh | Kich thwéc| Thaigian S6 khung | Kich
dang (MB) (phat:giay) hinh thu thwéc
dwgc (MB)
1 mp4 238 6:22 382 404,6
2 mp4 48,1 6:38 398 450,7
3 mp4 32,1 3:07 187 174,8
4 mp4 137,6 28:27 1707 1740,8
5 mp4 19,6 2:35 155 139,4
Bang 4.4. Két qua thyc hién Tesseract-OCR dbi véi tap khung
hinh thu duoc
STT | Sé lwgng | Kich thwéc tap | P chinh | P§ hoi Po F1
ket qua (KB) | xac (%) tudng (%)
(%0)
1 382 136,3 71,2 81,8 76,13
2 398 100,5 711 82,0 76,16
3 187 33,7 76,4 67,0 71,39
4 1707 529,1 66,4 76,2 70,96
5 155 45,0 775 66,3 71,46
Trung binh 72,52 74,66 73,22
Bang 4.5. K&t qua thuc hién NDD vdi ki thuét Shingling
STT | Tap | Sévin |Séslide| Sévan | DP9 | Dohoi | P§F1
dau bén dai | thuc té | ban dai | chinh | twéng (%)
vao dién thu dién Xac (%)
dwoc ding (%)
\ 1 382 14 22 12 85,7 545 | 66,63
\ 2 398 24 25 22 91,6 88,0 | 89,76
\ 3 187 42 35 34 801 | 971 | 87,78
\ 4 1707 14 18 13 92,8 722 | 81,21
\ 5 155 21 24 18 85,7 750 | 79,99
‘ Trung binh 87,18 77,36 81,07
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Bang 4.6. Két qua qua trinh phat hién 16i chinh ta dung Aspell
ket hop Bi-gram

STT | Tapdau | Téngsé |S616i | S616i Po | Pohdi |PoF1
\{ao loi thn,rc phat |phat hién| chinh | twéng | (%)
(so tir) te hién ding Xac (%)
dwgc (%)
\ 1 946 \ 77 \ 71 66 92,9 85,7 | 89,15
\ 2 1365 \ 121 \ 112 96 85,7 79,3 | 82,38
\ 3 2482 \ 43 \ 33 18 5454 | 41,8 | 47,33
\ 4 786 \ 96 \ 91 85 93,4 | 8854 | 9091
\ 5 1520 \ 31 \ 26 22 84,6 709 | 77,15
\ Trung binh 82,23 | 7325 | 77,38
Bang 4.7. Két qua qua trinh stra 1i chinh ta
STT | S616i | S615i |S6 16isira Pdchinh | Dp hdi P) F1
phat hién | sira ding xac twéng (%)
(%) (%0)

\ 1 71 \ 69 49 71,0 69,0 69,99

\ 2 112 \ 102 62 65,8 55,4 57,97

\ 3 33 \ 16 9 56,3 27,3 36,77

\ 4 a1 \ 84 43 51,2 50,5 49,17

\ 5 26 \ 28 18 64,3 69,2 66,66

‘ Trung binh 60,72 53,64 56,11

Nhu di trinh bay ¢ muc 3.4 vé kho khin khi stra 15i
chinh ta Tiéng Viét. Vi vdy trong ludn vin nay, tac gia da cb
ging dé nham cai thién chét lugng cta qué trinh sira 18i. Do
chinh x4c trung binh x4p xi khoang 60,72%.

4.3. Két lugn
4.3.1. Két qua dat dwgc

Trong luan van nay, tac gia hudng téi muc dich 1a tim
hiéu va nghién ciru phuong phap dé xay dung mot hé thong tra
ctru video dua trén ndi dung. Video tac gia quan tam Ia cac
video bai giang dang silde. Noi dung cia truy van sé& la cac tir
hodc cac cum tir ¢6 li€n quan dén noi dung van ban bén trong

cac video bai giang.
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Qua bdn chuong, ludn vin da trinh bay vé cac khai niém
lién quan dén cong cy tim kiém. Cac phuong phap tiép can, ki
thuat ap dung dé giai quyét cac bai toan vé xdy dung cong cu
tim kiém video. Ung dung céac phuong phap, ki thuét dé thuc
nghiém xiy dung mot hé thong tim kiém video bai giang dwa
trén ndi dung.

Cac dong gop chinh cta luan van:

- H¢ théng lai kién thire, khai niém lién quan va kién
tric ctia cong cy tim kiém.

- Trinh bay mé hinh cac bai toan cin xir 1y trong quéa
trinh x4y dyung cong cu tim kiém video.

- Phan tich cac phuong phép tiép can dé giai quyét cac
bai toan va lua chon ki thuét dé thuc nghiém.

- Xay dung thir nghiém tmg dung tim kiém video bai
giang dang slide dua trén ndi dung.

4.3.2. Pinh huéng phit trién

Véi nhitng két qua dat duoc trong luan vin nay, tac gia
hy vong trong tuong lai sé:

- Thir nghiém vai dir liéu da dang hon va 16n hon. Thu
thap va xir Iy duoc véi nhiéu dinh dang video.

- Nghién ctru cac phuong phap, ki thudt dé nang cao
chat luong chuong trinh stra 16i chinh ta Tiéng Viét.

- Cii tién va nghién ctru dé nang cao chat lugng, giam
thoi gian xir Iy video dau vao.
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