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Trong nhitng nam gan ddy, gido duc truc tuyén E-learning, thuw vién bai gidng sé hay
cong théng tin bai giang dang tré nén ngdy cang phé bién hon. Khi s6 lwong video bdi gidang
dang tang trudng nhanh chéng thi cdc phieong phdp tim kiém hiéu qua nhitng video bai
gidng ndy van dang con la nhiém vu thir thach. Céc vin bdn hién thi trong mét video bai
gidng c6 moi quan hé chdt ché véi ndi dung bai giang, cung cap nguon dit lidu c¢é gid tri
cho viéc ldp chi muc va tim kiém ndi dung. Trong bai bdo nay, chiing téi trinh bay mét cdch
tiép cdn dé t déng ldy dwoc cdc van ban ndi dung, tir do tién hanh lp chi muc va cho phép
tim kiém bai giang diea trén cdc tir khéa lién quan dén ndi dung ciia video.

Tir khéa: Tim kiém video dira trén noi dung, nhdan dang ki tw quang hoc, trung lap
van ban, siwa l6i chinh ta, ldp chi muc tai liéu.

1. DAT VAN BE

Cung voi su phat trién cua cong nghé thong tin, sd luong video bai giang, dién
thuyét. .. phuc vu hoc tap cho moi lra tudi dang duogc tai 1€n va chia sé trén internet nhanh
chong. Béi voi lugng video dang ting trudng timg ngy, co ché td chue luu trir phuc vu cho
viéc tra ctru, tim kiém 13 rt quan trong va 1a nhiém vu thach thic.

Gi4o duc truc tuyén hay E-Learning khong con 13 khai niém méi la ma dang phat trién
manh mé&. Nhu ciu tim kiém ctia ngudi ding cang yéu cau khat khe hon: ca vé d6 chinh xac
va thoi gian tim kiém. Tuy nhién, cac chirc nang tim kiém bai giang cta cac hé thong hién
tai chi cho phép ngudi dung tim kiém véi tén bai giang, tén hoc phan, hodc tén giang vién...
Céc chirc nang nay thudng 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 ciia ngudi dung.

Nhitng cong cy tim kiém pho bién hién nay 14 nhitng hé thong tim kiém dya trén “tir
khoa”, va tim kiém trén dit liéu van ban. Chinh vi thé, néu video khong c6 bat ky siéu dit
li¢u (metadata) vi du nhu ngay, tac gia, tir khoéa, hodc mo ta thi khong thé tim kiém duogc
bang cach sir dung cac cong cu tim kiém hién tai. Siéu dir liéu thuong duoc thém bang tay,
qua trinh nay sé rat ton thoi gian. Hon nita, ngay ca khi mot doan video c6 thé duogc tim thiy
bang siéu dir liéu ctia no, cong cu tim kiém thong thuong khong ¢ kha nang tim kiém mot
doan bai giang, khung hinh cu thé trong video ma ngudi ding quan tim.

Trong bai bao nay, chung t6i hudng téi tim hiéu va nghién ciru mét hé thong tim kiém
cac video bai giang, thuyét trinh, trinh dién bang silde duéi dang video. Cho phép tim thay
nhitng video dya vao vin ban xuét hién trong d6. Giai phap nay ciing cho phép nguoi dung
tim kiém cac video khong can c6 siéu dit lidu.

.23 Gidng vién khoa Cong nghé Théng tin va Truyén théng, Trwong Pai hoc Hong Pirc
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2. NOI DUNG

2.1. Phwong phap tiép cén

2.1.1. Kién tric cia hé théng fim kiém video dwa trén néi dung

Mot hé thong tim kiém thong thudng gdm hai thanh phan, thanh phan 1ap chi myc va
thanh phan xir Iy truy van tim kiém (hinh 1). Bai toan xay dung mot hé thong tim kiém video
duoc chia thanh hai bai toan con dugc miéu ta nhu sau:

Bai toan 1: Xu ly video dau vao, trich chon van ban dai dién cho video

Pau vao: Tap video dau vao.

Pau ra: Vian ban dai dién cho video dau vao.

Bai todn 2: Ldp chi muc va xit Iy truy vén tim kiém cia nguoi ding

Pau vao: Truy van tir ngudi ding.

Pau ra: Danh sach xép hang cic video c6 lién quan dén truy vén.

‘ Video diu vao ‘

T 1l
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Hinh 1. Kién tric chung cia h¢ théng tim kiém video dwa trén ndi dung

Trong bai toan thir nhéat, vi dic tinh cta video 1a ¢6 ca hinh anh va 4m thanh nén sé& c6
hai cach phwong phép tiép can chinh dé trich xuat van ban tir video:

Phan tach video thanh cac khung hinh dé lya chon khung hinh dai dién chinh, sau do
str dung cong nghé nhan dang ki tu quang hoc (Optical Character Recognition - OCR) dé
trich xuat vin ban tir cac khung hinh do.

Str dung cong nghé nhan dang giong néi tyr dong (Automatic Speech Recognition - ASR),
dé chuyén d6i phan 4m thanh cua video thanh vin ban.

2.1.2. Cdc nghién ciru vé tim kiém video bai giang dya trén ndi dung

Ligka et al va cong sy dd dé xuat mot hé théng tu dong cho viéc 1ap chi muc video bai
giang [4]. Ho str dung toan bo khung hinh phan doan tir video va str dung céng cu OCR dé
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trich xuat vin ban trén tip khung hinh d6. Vin ban sau khi thu thap duoc tién hanh lap chi
muc va cho phép tim kiém. Giai phap nay hiéu qua kém do khong loai bo cac tép vin ban
trang 1ap. Thoi gian xir Iy video mét nhiéu thoi gian do s6 lwong 16n cac khung hinh.

Hunter et al d& xuat mot hé thong 1ap chi myc cho céac bai thuyét trinh da phuong
tién [5]. PAu tién, moi ngudi s& phai chuan bi mot tép tin thuyét trinh dinh dang PDF va giri
lai sau khi da trinh bay. Sau d6 tép tin s& duoc dong bd véi video thuyét trinh. Cong viéc
OCR s& duoc thuc hién trén tép tin PDF ma khéng can quan tdm dén video thuyét trinh.

Yang et al str dung cong cu nhan dang giong noi tw dong ASR dé trich xuat noi dung
video thanh vin ban [5]. Cac két qua cho thiy d6 chinh x4c ciia nhan dang giong noi thap
hon rat nhiéu so v6i cong nghé OCR.

Lienhart et al dé xudt mot phuong phap phat hién vin ban trong video va hinh anh [4].
Ho xdy dung mot mang noron nhiéu ting dé huan luyén phat hién vin ban. Thuat toan cua
ho xir Iy véi tat ca cac khung hinh phan doan duoc va cach tiép can nay kém hiéu qua vé
thoi gian xu 1y.

2.1.3. Phuwong phap cua nhom tac gia

Dua vao cac phuong phap tiép can nghién ctru di néu trong phén trude, cong cu tim
kiém video ma chiing t6i mong muén xay dung duoc hinh thanh tir cach giai quyét cac bai
toan cu thé sau (hinh 2):

Phan doan video.

Trich xuét vin ban dai dién:

Nhéan dang ki ty quang hoc.

Xu ly trung lap van ban.

Stra 16i chinh ta viin ban.
Panh chi muc va tim kiém.

Trich xuit van ban
Nhan dang ki tw
quang hoc
Videos ::> Phin doan video ::>
bai giang thanh anh Xir ly trang 15p
van ban
Sira 16i chinh ta - ,
Tiéng Viat Ba:‘:fh'
Truy van > CSDL

chi muc

Hinh 2. Kién tric h¢ thong tim kiém video bai gidng ciia nhém tac gia
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2.2. K§ thuit tién hanh
2.2.1. Phan doan video

V& mat ban chét thi video ma chung ta thiy trén tivi, may tinh, dién thoai... duoc cdu
thanh tir nhitng anh tinh. Nhitng anh nay sau d6 duoc sap xép lién tiép nhau va cliing trinh dién
trong mot don vi thoi gian du nho dé lam cho mit cua chiing ta cam nhan rang cac dbi tuong
nay dang chuyén dong. Thong thuong thi cac video duge quay & khoang 24-30 hinh mdi gidy.

MB&i hinh nay duoc goi 1a mot frame. S6 frame trén mot gidy duoc do bang mot sb
nguyén duoc ki hiéu FPS. M6t video don gian duoc hiéu 1a téng s6 khung hinh duoc luu trit
cing nhau va trinh chiéu theo mét thtr tu, do vdy mot video thong thudng co khoang vai
tram dén vai trim nghin khung hinh.

C6 nhiéu cong cu hd trg phan doan video, nhung chung t6i str dung FFMpeg®* boi:
FFMpeg 1a mot thur vién ngudn mé ¢6 rit nhiéu tién ich cho viée xir 1y video. Tinh ning ndi
bat nhét 1 kha ning encode/decode nhiéu video dinh dang khac nhau, giup chuyén ddi qua
lai nhiéu dinh dang video. Ngoai ra, ciing c6 thé ding FFMpeg dé chia cit mot doan video,
chup lai cac frame va Xuét ra dang hinh anh.

2.2.2. Trich xudt van ban dai dién

Trong bai toan trich xudt vin ban, dé nang cao hiéu qua va thay vi phai xur 1y toan b
khung hinh khi phan doan video. Chung tdi chia bai toan thanh ba vin dé nhé hon d6 1a:

Bai toan nhan dang ki tw quang hoc dé trich xuét vin ban tir video;

Bai toan xir 1y trung ldp van ban dé thu duoc tép van ban dai dién cho video;

Bai toan sira 1i chinh ta tiéng Viét.

2.2.2.1. Nhan dang ki tw quang hoc

Nhan dang ki tu quang hoc 13 cong viéc diu tién trong qué trinh trich xuat vin ban.
Nhém tac gia str dung Tesseract-OCR® dé thuc hién trich xuat ndi dung vin ban tir anh.
Tesseract 1a mot cong cu nhan dién ki tu quang hoc mi ngudn mé va hién nay duoc phat
trién bai Google [3]. Tesseract-OCR c6 cac uu diém: cong cu mién phi, hd tro nhiéu hé diéu
hanh (Windows, Linux, Mac...), hd tro trich xuat déng loat nhiéu tép tin cung lac, hd tro
trén 100 ngdn ngit khac nhau, mot trong nhitng cong cu ma ngudn mé OCR chinh xac nhit
hién nay [3]. Bang 1 cho két qua sau khi chung t6i thuc hién nhan dang ki tur quang hoc.

Bang 1. Két qua thuwc hién Tesseract-OCR ddi v6i tap khung hinh thu dwoc

STT 36 lrong Ki§h thuoc tap | PO chinh xac | Bo hoi tudng bo Fl
j két qua (KB) (%) (%) (%)

1 382 136,3 71,2 81,8 76,13

2 398 100,5 71,1 82,0 76,16

3 187 33,7 76,4 67,0 71,39

4 Phan mém md nguon mé cung cdp thw vién xir Iy video: http://ffimpeg.org/

5 Phan mém nguon mé nhdn dang ky tw quang hoc: http://github.com/tesseract-orc
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4 1707 529,1 66,4 76,2 70,96
5 155 45,0 77,5 66,3 71,46
Trung binh 72,52 74,66 73,22

2.2.2.2. Xu ly trung lap van ban

V6i ddc thu 14 cac van ban duoc trich xuét tir cac khung hinh video bai giang lién tiép
theo thoi gian. Chinh vi thé tdp hop van ban thu dugc ton tai ca hai loai d6 1a triung lap va
gan trung 1ap vin ban.

Theo cac nghién ctru & tai liéu tham khao [1] [2] ¢6 nhiéu phuong phép tiép can dé
giai quyét van dé tim cac van ban trung lap nhu:

Bag of words: So sanh cac tir va tdn sé cua nhirng tir d6 trén mot van ban véi nhimng
van ban khéc.

Shingling: Cai thién hon so v6i Bag of words, phuong phap nay sé& tiép can bang cach
so sanh cac cum tir “shingle”. Phuong phap nay quan tim dén ngit canh cia céc tir (thi tu
cua cac tu).

Hashing: Cac cym tur s€ dugc bam thanh cac con s va sau do so sanh dé tim ra su
trung 1ap.

MinHash, SimHash: Cai tién cta phuong phap Hashing, gitip sip xép hop 1y qué trinh
luu trit ndi dung dugce bam.

Dua trén cac két qua nghién ciru dd néu thi phuong phap shingling cho két qua do
chinh x4c cao va phii hop voi kiéu dir liéu dau vao nhu tap dir liéu cua tac gia. Chinh vi thé,
nhom tac gia Iya chon va cai dat thuat toan phat hién trung 1ap van ban dua vao ky thuét
Shingling ctia Broder va cong su. Két qua thé hién ¢ bang 2.

Bang 2. Két qua thwe hién NDD véi k§ thuat Shingling

Tap diu SO V?V.fl ban | (o .o S6 V.én. Pén DPo c,hinh Dc}?héi Do Fl
STT vio dai dién thu thire t& dai dién Xac tudng %)
duoc i ding (%) (%)

1 382 14 22 12 85,7 54,5 66,63
2 398 24 25 22 91,6 88,0 89,76
3 187 42 35 34 80,1 97,1 87,78
4 1707 14 18 13 92,8 72,2 81,21
5 155 21 24 18 85,7 75,0 79,99
Trung binh 87,18 77,36 81,07

2.2.2.3. Sika 16i chinh td vin ban

Dbi voi van dé phat hién 15i chinh ta thi thudng c6 hai phuong phép tiép can chinh dé
1a k¥ thuat tra ctru dung tir dién va k§ thuat phan tich N-gram [7], [9]. Nhom tac gia lwa chon
ca hai phuong phap dé nham cai thién chit luong sira 16i chinh ta. Cac budc phat hién va
stra 16i chinh ta van ban dugc thuc hién nhu sau:
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Buée 1: Pay 1a bude dau tién trong qua trinh phat hién va stra 181 chinh ta. Dir liéu
dau vao sau khi dugc nap can dugc loai boé mot sb ki ty du thira (khéng c6 y nghia trong tir)
nhu cac khoang tréng, cc diu cham, hodc cac ki tu dic biét. ..

BuGe 2: Phat hién 15 chinh ta: C nhiéu cach, tiéu chi dé phan loai nhung trong khudn
khé chuong trinh phat hién 18i chinh ta & mrc tir thi 18i chinh ta duoc chia 1am hai loai 14 13i
non-word va 16i real-word:

Li non-word 12 13i tao ra tir sai, tir @6 hoan toan khong cé trong tir dién tir vung hoic
mot sd tir dién tén riéng, tir dién viét tit, tir dién vay muon... Day 12 loai 15i d& phat hién.

L4i real-word 14 13i chinh ta ma tir d6 c6 trong tir dién nhung sir dung tir sai. Néu
khong dua vao ngit canh xung quanh thi khong thé xac dinh dugc d6 c6 phai 13 15i chinh ta
hay khong. Day 1a loai 16i kho phat hién va xtr 1y.

Burée 3: Dua vao timg loai 151 dé lua chon tir thay thé cho tir bi 13i.

Bang 3. Két qua qua trinh phat hién 15i chinh ta dung Aspell két hop Bi-gram

Tap‘da“ Téng sb 16 S,f’ 16.{ S6 18i phat | Do chinh x4c D@qh‘ﬂ’i P Fl1

STT \iao thyc té phat hién hién ding %) tudng %)

(sO tur) duogc (%)
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 54,54 41,8 47,33
4 786 96 91 85 93,4 88,54 90,91
5 1520 31 26 22 84,6 70,9 77,15
Trung binh 82,23 73,25 77,38
Bang 4. Két qué qua trinh sira 18i chinh ta

gy | 50181 phit Sé 15 S615ista | Do chinh xdc ?Lféz‘;‘ Do Fl
hién stra ding (%) %) (%)

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 91 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

2.2.3. Lap chi muc va tim kiém

Céc phuong phap 1ap chi muc dong vai tro quan trong trong viéc xay dung mot hé¢
théng tim kiém thong tin hiéu qua. Lap chi muyc tai li€u 1a cong viéc sép Xép tai liéu nham
dap ung nhanh chong yéu cau tim kiém thong tin ctia nguoi sir dung.
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Elasticsearch® 1a mot may chu tim kiém dya trén Lucence. Hién nay, danh gia cua
DB-Engines thi Elasticsearch 1a cong cu tim kiém doanh nghiép phd bién nhét, tiép theo
la Apache Solr, ciing dya trén Lucene. Elasticsearch nhiéu uu diém nhu: khong can ciu
hinh phuc tap, hd tro thém, xo4, stra chi muc thong qua cac phuong thitc HTTP nhu GET,
POST, DELETE va PUT, hd trg tham sé du6i dang JSON thay vi chi 1a GET params, cai
dat va st dung dé& dang ma khong can cai thém bat cir ung dung nao khac, tim kiém gan
nhu thoi gian thyc (real-time). Hinh 3, 13 minh hoa cho mét truy van tim kiém video ¢6
chtra tur “gido an dién tu”.

J/ {8 elasticsearch-head X \ 'y

€ - C [Ilocalhost:9200/_plugin/head/

Elasticsearch htp/ilocalhost 9200/ | Connect | elasticsearch
Overview | Indices | Browser | Structured Query [+] | Any Request [+] |

Search lectures (12 docs) ¥ for decuments where:

should v _all ¥ | query_string ¥ | gido an dién tr \L | -
[_S_gﬂ;h_lomput Results: Table ¥ Number of Results: 10 v | Show query SOLII'CE_

Searched 5 of 5 shards, 11 hits. 0.030 seconds

_index _type _id _score ¥V url content

lectures external AVSI2CNEYDjXrjSOBOY4 0.41683638  uploads/videc05.mp4 phan lon cic gido vién ng
lectures external  AVSIZJxmYDjXrjSOBOY7 0.23800013  uploads/video07.mp4 chinh gi nhiing khé khan
lectures external AVSI2ZXNYYDjJXrjSOBOY6 0.22431326  uploads/video06.mp4 khi s dung gido an dién i
lectures external  AVSI3gdlYDjXrjSOBOY_  0.19815733  uploads/video10.mp4 Khi sif dung gido an dién
lectures external  AVSI3NXWYDjXrjSOBOY- 0.12944615  uploads/video09.mp4 dé tao ducc mét gido an
lectures external  AVSi1zHIYDjXrjSOBOY3 0.014263429 uploads/videoO4.mp4 hién nay bo gido duc va d
lectures external  AVSI3rrDYDjXrjSOBOZB 0.0075643254 uploads/videol1l.mp4 Néu chi trinh bay sudng,t
lectures external  AVSIOTQPYDjXrjSOBOYD 0.007408212 uploads/video02.mp4 cong nghé théng tin tif 13
|lectures external AVSIx-OLYDjXrjSOBOYy 0.0060319444 uploads/videoOl.mp4 ngay nay khi cong nghé t
lectures external  AVSIOvpSYDjXrjSOBOY1 0,004688555 uploads/video03.mp4 cudn sich cing duoc hinh

Hinh 3. Vi du minh hoa tim kiém véi Elasticsearch

3. KET LUAN

Trong bai bao nay, chung t6i hudng t6i muc dich tim hiéu va nghién ctru phuong phap
dé xay dung mot h¢ théng tra ctru video dua trén ndi dung. Video nhém tac gia quan tam la
cac video bai giang dang silde. Noi dung cuia truy van sé 1 cac tir hodc cac cum tir ¢6 lién
quan dén ndi dung vin ban bén trong cac video bai giang.

Bai bao da trinh bay vé cac khai niém lién quan dén cong cu tim kiém. Cac phuong
phap tiép can, k¥ thuat ap dung dé giai quyét cac bai toan vé xay dung cong cu tim kiém
video. Ung dung cac phuong phap, k¥ thuat dé thuc nghiém xay dung mot hé thong tim
kiém video bai giang dua trén ndi dung.

6 Cong cu tim kiém dwa trén phan mém Lucence: http://www.elastic.co/
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SEARCHING FOR LECTURE SLIDE VIDEO
BASED ON CONTENT

Le Van Hao, Le Thi Hong Ha, Trinh Thi Anh Loan

ABSTRACT

For the last years, digital lecture libraries and lecture video portals have become

more and more popular. However, finding efficient methods for indexing multimedia still

remains a challenging task. Since the text displays in a lecture video is closely related to the
lecture content, it provides a valuable source for indexing and retrieving lecture contents.

In this paper, we present an approach for automatic lecture video indexing based on video

61



TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 38.2018

OCR technology. To archieve this aim, we have studied the solutions how to search video
based on the content, including frame separation from a video, text recognition from
images, spelling correction; text indexing and searching. Addittionally, we also prove the
accuracy of the modules by evaluation.

Keywords: Content based video retrieval, optical character recognition, near-duplicate
detection, spelling correction, indexing document.
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