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Introduction 

Content-based Video Indexing and Retrieval (CBVIR) has been widely studied due to a 
large number of applications and research interest in exploring the rich video content 

[1]. Machine Learning (ML) methods are a usual choice to support feature extraction 
and other CBVIR tasks [2]. Recently, Deep Learning (DL) approaches such as 

Convolutional Neural Networks (CNN) and Recurrent Neural Networks (RNN) arose as 
promising alternatives to extract and analyze video information [3]. However, there is 

no comprehensive and replicable surveys on DL applications in CBVIR. This work 
reports a Systematic Review (SR) method to find and summarize recent CBVIR 

publications, focusing on the papers using DL concepts. 
 

Method 
An SR [4] was carried out in this work to survey the state-of-the-art of the deep 

learning methods for video retrieval applications. This search was based on the 
research protocol, available at (http://tiny.cc/eb3isy) and designed by us for a broader 

SR on CBVIR approaches that were published from 2011 to March 2017. First, we 
defined a research question: “what segmentation, feature extraction, dimensionality 
reduction and machine learning approaches have been applied for content-based 
video indexing and retrieval?”. Based on this question, a search string structured as 
follows was proposed: “(indexing OR retrieval) AND (content-based) AND (video)”. The 
final string with 35 terms was used in seven bibliographic databases. To select relevant 
papers from the search results, we specified 13 exclusion criteria. The methodological 

quality strategy consisted of applying four quality criteria as yes/no questions. Finally, 
18 information items were extracted from the selected publications to verify their 

quality and allow us to summarize the papers using DL concepts.  
 

Results 
The method allowed us to find seven papers that use DL for video indexing. Most of 

them extract low or high-level features from video frames [5,6,7,8]. Other publications 
learn binary codes for compact video representation [7] that can even exploit temporal 

video properties [9]. Indexing based on automatic speech recognition and optical 
character recognition has also benefited from DL [10,11]. Regarding the DL approach, 

CNN was used to predict individual concepts, characters [10] and phonemes [11]. In 
[7], a multi-label CNN predicts multiple concepts simultaneously. CNN popularity can 
be associated with its ability to process data organized as several arrays, as illustrated 
by pixel matrices from frames [3]. RNN, an alternative approach effective in sequence 
modeling [3], considers the frame order to describe videos in [9]. It should be 
emphasized that most DL applications outperformed other methods, such as bag of 
visual words [7] and video hashing algorithms [9]. 
 



Conclusion 
In this work, an SR was performed to find and summarize seven DL approaches 
recently applied for CBVIR. CNN has been the most usual architecture to predict 

concepts, characters and phonemes, while RNN was used to support temporal 
information modeling. Based on the findings, a potential future direction involves 

dealing with a DL challenge – the lack of large labeled datasets – by crowd-sourcing the 
video labeling task [12]. 
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