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Abstract—Nowadays video lecturing is becoming moreand 

more popular due to its various advantages than classroom 

learning. Many institutes and organizations are using this 

method for learning. So there is an enormous amount of 

data available in video lecturing form. To extract the exact 

video and exact information through this vast information 

collection is a tedious task. In this paper we introduce the 

techniques for automatically retrieving the information from 

video files to collect it as a metadata for those files. For 

efficient retrieval of text from videos by the OCR (Optical 

Character Recognition) tool and retrieval of speech 

information by using the ASR (Automatic Speech 

Recognition) tool is used. First of all we do segmentation and 

classification of video files for extracting the keyframes. 

Then the OCR and ASR tool is used for collecting the 

information and it will be stored as a metadata for the file. 

At last, we provide the efficient browsing for these videos by 

using the clustering and ontology concept.  
Keywords- OCR, ASR, Content retrieval, Tesseract OCR, 

indexing to video lectures 

 
I. INTRODUCTION 

E-learning is popularly used today by people in 
various fields like learning for persons with disabilities, 
for showing demonstrations of practical in medial field, 
learning advanced techniques for professionals, to 
provide training for employees located in various 
branches of the industry etc. So the use of video lecturing 
is increasing and many of the institutes and organizations 
are uploading their video lectures on the internet. 
Therefore the vast amount of information needs to be 
stored into the internet. From this information to collect 
the desired information is a tedious task without the 
proper retrieval system.  

The available multimedia video retrieval techniques 

are not applicable to video lectures because they are 
based on the difference in the frames while video lectures 
are having homogeneity between frames. Also 
previously, the video retrieval is done based on the 

metadata linked to it which is inserted manually by the 
creator of the video. This manual insertion technology has 
very limited data with it and when the user fires the query 
for getting that data, the data may not be returned 

efficiently due to the limited metadata information. So 
this technique becomes time consuming due to manual 
insertion and also not so efficient.  

Many of the technologies have been developed related 
to these retrieval systems. They are collecting the 
information basically from the content 
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of the video lectures. Importantly there are two major 

sources of the content, one is from the speaker who 
speaks and another is from their slideshow content or 
handwritten text written on the board. The technologies 
that have been developed yet are using OCR for slide text 
retrieval and ASR for retrieving the audio information 

from the video lectures. There are many tools available 
for the OCR and ASR algorithms. Only the variation is in 
between the result they are providing which is measured 
in the form of word error rate and the preprocessed data 

provided as an input to that tool. When preprocessing is 
done appropriately then efficiency will get improved 
because which reduces unnecessary redundant work and 
non-important feature extraction.  

In this paper, we study the automatic generation of 
metadata from the video files based on its content 

information. The slide content from the video files are 
extracted by optical character recognition tool which we 
are using Tesseract OCR and audio content are retrieved 
by the automatic speech recognition method. While 

extracting the information by using these tools some 
challenges may have to be faced. Nowadays the video 
recording is done based on multi-scene format in which 
the frame may contain multiple scenes at a time, like 

professor explaining the slide in half part of the frame 
and slides are shown on next half part etc. And the 
information to be collected by OCR tool deals with the 
content from the slides, so this makes the video analysis 
difficult.  

For the speech analysis, which is very important 
content of the information to be extracted have also some 
challenges like the speaker’s fluency of the speech, his 
pronunciation, his talk related to topic which may affect 
the extraction. The problems due to these challenges 
makes audio difficult to analyze correctly and leads to 
increase in word error rate (WER). 

 
II. LITERATURE SURVEY 

 
MadhavGitte, HarshalBawaskar, SourabhSethi, 

AjinkyaShinde developed a content based video retrieval 
system which uses multimodal features to extract the 
videos from multimedia warehouse. The system is not so 
complex but which extracts the information based on 
only feature extraction algorithm and then though the 
clustering method is applied but it is not giving the 
efficient 
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result in case of video lectures, as content in video lectures 
may be more and to extract the information by feature 
extraction may return non text blocks also (like images). 
[8]  

Erwin Leeuwisl, Murcello Federico and Mauro Cettolo 
[4] focused on English speech recognition in 
Translanguage English database (TED) corpus. He 
developed the language model by lecture transcript. The 
training dataset provided has to be inserted manually so it 
takes time and also which is hard to be extended or 
optimized. The word error rate returned by this was nearly 
40%.  

Wolfgang Hürst, Thorsten Kreuzer, Marc Wiesenhütter 
[3] proposed a method which extracts audio information 

from video lectures by developing the different ASR 
method. Large vocabulary automatic speech recognition 

(LVASR) is used which handles all kind of audio signal 

like low quality signal, noisy signal, fast speaker word 
detection which improves word accuracy than other 

methods for audio retrieval. But in this system, the ranking 

to be given to words identified is difficult and the method 
does not collect any information from the slides in the 

video which contain most important information and the 

method also applicable only for the German lecture videos. 
Xiaoqiang Xiao, JashaDroppo and Alex Acero have 

suggested the new technique to be use with the ASR which 
is more efficient than the traditional HMM based ASR 

system. The author has developed an IR system which 

identifies the subwords units into the valid word. Initially 
instead of decoding the speech into word, it is decoded first 

in subword units [10].  
Matthew Cooper has compared the results from both 

the OCR and ASR techniques. He has shown that there is 
much difference in texts extracted from ASR and OCR. 
Also he has proved that the OCR technique is giving more 
accurate results for text extraction than the ASR technique. 
Because the ASR has many sources of error like 
pronunciation of the speaker, phonetic errors etc. and the 
errors occur in this will directly affect the retrieval 
performance which not happens in OCR. [9]  

Alexander G. Hauptmann, Rong Jin, and Tobun D. Ng 

shown the different video retrieval technique for the 
multimedia video data, generate and combine all the 

metadata. The author had also shown the results for 
retrieval by using all methods and compared it. The author 

has proved that the result is more efficient when retrieval 

is done by using enhanced OCR with preprocessing is 
done effectively, the probabilistic model is used and if the 

speech recognition algorithm is also used with it. [2] 

Tiecheng Liu and John R. Kender had developed a new 
software tool for the content retrieval of video lectures 

based on its low level features. The system especially 

works on real time content retrieval and keyframe 
extraction from videos which have handwritten slide scene 

type. The author has used a rule based model for detecting 
the boundaries between frames. As the handwritten slides 

are there for extraction so it has a substantial amount of 

frames to be generated for each event which has more 
similarity in content. So it becomes difficult to identify the 

boundaries or shots between frames rather than to find in 

other scene type like already prepared slides or notes. 

But the retrieval is only done with the content and no 
further processing is done for efficiency of the search. 

[6]  
The ASR algorithm provides the information for 

converting the audio information into text forms. The 
module is based on efficient information retrieval 
techniques used to extract and forming the collection of 
text information Duc Phuong Nguyen, Martin 
Guggisberg, Helmar Burkhart has developed a tool for 
windows live search for mobile devices [7].  

In our paper, we are first of all doing the 
segmentation as a preprocessing task and then applying 
OCR and ASR methods for creating the metadata. 

 
III. EXISTING SYSTEM 

 
The existing video lectures which are of 

combination of two videos, one is for the speaker and 
other is for the slides on his desktop as shown in the 
Figure 1 which makes extraction very difficult than 
tradition system which has only slides or only speaker 
giving the lecture. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: The existing video lecture example 

 
In the existing system proposed by the author Haojin 

Yang and ChristophMeinel [1] have used a novel OCR 
technique with ASR has been used for the German 
lecture videos. For the segmentation and keyframe 
extraction every frame is analyzed for text extraction, 
the threshold value is set which decides the keyframes 
between the selected frames. Before OCR technique is 
used the preprocessing is done and the text is extracted 
by using stroke width and other geometric function. 
Automatic German phonetic dictionary is used for audio 
text extraction. The keyword ranking method is used 
which overcome the consistency problems occurred 
during text extraction.  

The results returned are of high efficiency than any 
other tool developed yet. But the system is taking so 
much time in preprocessing of the lecture videos and 
also which not providing the linking results for all the 
other video files which are related to the search term. 
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IV. PROPOSED MODEL 

 
A. System Architectures: 
 

The proposed method is used for automating the 
indexing for video lectures with the information attached to 
it based on its content. The information to be retrieved is 
from the major sources of video lectures like audio and 
video. 
 

The objective of the system is to retrieve a video on the 
basis of its contents. So that it will provide an exact result 
for the user’s query. For this purpose, we have to 

implement a model which captures the various frames from 
a video. All the captured frames are then classified 
according to the duplication property. The keyframes are 
identified and will be used for the information extraction. 

Then we fetch all the text from all the frames by using 
OCR strategy, which is used for further video retrieval 
system. Also we fetch all the voice resulting into text using 
ASR technique. This is also used in the process of video 

retrieval system. The above information (Text and Voice 
from Video) is used for content based video retrieval 
system and clustering of video according to their text and 
voice parameters.  

The architecture of the proposed system can be 
shown in figure 2 
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    Figure 2: Proposed System Architecture  
 

 
As shown in the proposed method, the metadata 

extraction is done from visual as well as audio resources 

of the video lectures by using OCR and ASR technique. 
The dictionary software is usedfor identifying valid 
words collected from the ASR technique. For the 
evaluation purpose of the systemthe existing systems 
has used the different automatic indexing techniques. In 

the proposed system, we have used the clustering 
technique, which automatically forms the clusters 
depending on the frequency of the extracted words 
without stopwords. Based on that, the result will be 

returned to the user’s query which is more appropriate 
and more related to the user’s requirement. 
 
B. Implementation Modules 
 

a) Slide Segmentaion:  
 

When the frames are separated from the video files, 
many of the frames we get which are similar in its 
content that is monotonous in scene view. This property 

of the video files is somewhat different than the other 
multimedia video files in which the frames are 
classified based on difference in the scene structure. For 
this the segmentation method is use which will identify 

the keyframes within video files for the further 
processing. The segmentation method we are using is 
time period in seconds which divides the frames coming 
after the given period and identifying it as a keyframe 
for extraction and assumed that the frames coming 

within that are monotonous. Sometimes, it may happen 
that a same key frame is displayed for a long period of 
time then to reduce duplication we will have to increase 
the time interval of video segmentation.  

b)  OCR technique: 
 

Optical character recognition retrieves the text 

information from images containing text. In this paper, 

we have used the Tesseract OCR which is the open 

source, freely available and platform independent tool 

for extracting the data from video slides. For Tesseract 

the image needs to be converted into binary format. [5] 

For effective result to be gain by OCR tool, we need to 

do some pre-processing task to the keyframes. The pre-

processing task is done which identifies the keyframes 

from the video files. 
The task of recognising characters in lecture videos 

can be divided into the modules. First of all the raw 

signal from the composite video signal is sampled to 
create a binary image, from which the subtitles can be 
extracted. The condition that is satisfied before using 
OCR tool is that the lines of text from the image are 

made to be horizontal. When using the signal from the 
camera it is also necessary with some spatial adjustment 
to ensure that the lines of text are horizontal in the 
image. Next the binary image is prefiltered to remove 
noise and enhance characteristic features. After the 

optimal filtering, the image can be divided into separate 
lines, words and letters. Each of these characteristic 
features, 
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statistical or semantic, are detected. The detection of the 
word is done by using the connected component analysis. 
The CC analysis identifies the difference among the letters 
and which can be used for setting the threshold value for 
analysing texts.[1]The collected texts are compared with 
an already existing database (based upon training set). 
After choosing the most likely letters in a given word, the 
word can be compared with a dictionary lookup, to verify 
if the letter combination is likely.  
OCR works in following steps as follows:  

 Sampling and threshold:  
The images used for the character recognition are 

created by sampling the composite signal from 
the lecture video and applying a threshold. The 
threshold value is set by CC analysis. When 
sampling and threshold is applied, the binary 
image is created.  

 Spatial Adjustments  
In the case where the images come from the CCD 
video camera, it will often be necessary to carry 
out some minor spatial adjustments, since further 
feature extraction technique is not rotational 
invariant. The subtitles consist of one or two 
lines of densely packed letters with the same 
orientation. This a’priori knowledge can be used 
for finding the rotation of the image, which 
maximizes the horizontal sum in the frame 
(corresponding to a horizontal orientation of the 
subtitles).  

 Preprocessing  
The OCR-algorithm provides higher efficiency 
when it goes through initial filtering. This 
filtering and segmentation is done to separate the 
text into separate letters and at the same time 
make sure that each letter is as characteristic as 
possible. Through this process the further noise 
removal is done which fails to remove in 
sampling stage. The noise removal is done which 
also reduces the redundancies in extraction.  

 Feature Extraction  
For comparing each region of the selected text 

with the database that we have provided we need 
to extract relevant features from the extracted 
texts. For that we have used a combination of 
simple statistical and semantic features, which 
minimize the amount of calculations. The 
statistical features are relation between area, 
width, height, foreground, background etc.  

 Classification  
The horizontal and vertical projections are 

compared with the database using cross 
correlation. When comparing the statistical 
features such as height/width-ratio, 
foreground/background, area and first 

 
order moment, a normal distribution is 
assumed. For each letter the mean of this 

distribution is given in the database, while the 
variance is chosen for optimal detection. An 
extracted feature such as the pixel area can 
now be checked towards the distribution of 
each letter and a probability can be calculated. 

The results from the projections and the other 
statistics are finally combined and the most 
likely letter is chosen. Afterwards the 
semantical features are used for correction of 

the most likely misclassifications.  
 Verification  

Even with a good detection rate of each 
letter, errors will occur from time to time. To 
cater for these, each word is checked with a 
dictionary, containing the most common 
words. If the word is not present, the most 
likely match is chosen, e.g. by finding the word 
with most letters in the correct position. It is 
then evaluated which of the 2 words is the most 
likely, based on the probabilities from the 
classification.  

c)  ASR technique: 
 

The automatic speech recognition (ASR) technique 
extracts speech or voice from multimedia files and 
converts it into meaningful textual information and 
stores it into database. Speech is one of the most 

important carriers of information in video lectures. 
Therefore, it is of distinct advantage that this 
information can be applied for automatic lecture video 
indexing. Unfortunately, the ASR technique is still 

under development and is not providing the efficient 
results expected. The Word Error Rates returned by the 
existing systems are not as expected. ASR is aimedto 
enable computers to recognize speaking voice 
characters without human intervention.  

Automatic Speech Recognition Step  
 User speaks 

 System extracts features from the speech. 


 Those features statistically match up with 
phoneme. 


 Use the word statistics to go from phoneme 

ordering to words.  
For converting the audio information into text, the 

ASR takes the text information from the phoneme 
which has the information for converting the audio 
waves into specific order that is needed for forming 
texts and the extracted words are validated by using the 
word dictionary attached to it.  
d)  Database Creation: 
 

The databases are created which are collected from 
OCR, ASR and also from the metadata which are 
manually created for the video files. This database 
information will act as a metadata for that video files. 
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e)  Clustering for efficient Search: 
 

The databases collected from various sources are large 
in size, in which all characters are present. The stopword 
removal technique is used which gathers only the 
important characters. For efficient finding of video files 
the clustering methodology is used. The clustering is done 
based on the frequency of the terms. So for that we are 
using k-means clustering algorithm which forms the 
clusters based on term frequency. 
 

V. RESULT ANALYSIS 

 

The comparison between the results of existing system 

and proposed system is as shown in the figure 3. The 

graphic representation in the figure shows the efficiency 

of the proposed system with the existing system. For the 

small search query length the accuracy provided by the 

existing system is nearly 60%. But the proposed system is 

giving nearly 80%, which is far more efficient than the 

existing system. Also as the length of the search query 

increases, the accuracy results are also get improved 

proportionally for the proposed system. So the existing 

system is much efficient for all kind of query length and 

providing more accurate result than the existing system. 

 
Figure 3: Result comparison based on accuracy provided 

 

The results are also can be compared based on the 

time required for searching. Compared to existing system 

proposed system takes very less time for the efficient 

search as shown graphically in figure 4.  
 

 
Figure 4: Result comparison based on time required for result 

calculation  
 
 

 
 
 

 

VI. CONCLUSION 
 

In this paper, we have developed an efficient 
information retrieval method from video lecture files. 
The existing systems are doing extraction based on 
various methods which provides the WER nearly 71%. 
But as here we have used Tesseract OCR with ASR 
technique with preprocessing methods, which reduces 
word error rate much and also the clustering method 
used after data extraction, which is based on ontology of 
the terms, provides much related and desired metadata 
for the file and linked information for the videos. So the 
video lecture browsing becomes efficient. 
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