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Abstract
This paper focuses on research about feature extraction, fingerprint modeling and similarity matching of video 
fingerprinting. Three digital video fingerprint algorithms are presented in this paper. A fingerprint algorithm based 
on relative orientation invariant between geometric centroid is suggested. The perceptual centroid means that the 
same perceptual content video should have the same centroid, further, the orientation of the centroid is identical, 
and the relative orientation keeps unchangeable. In this method, the geometric center of every frame is used as 
original point and the orientation of centroid is calculated based on luminance geometric centroid. Converting ori-
entation from the original frame rate to a fixed frame rate through temporal distance and a new orientation vector 
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1. Introduction
In the last decade, along with the rapid develop-

ment of information technology, more and more mul-
timedia information is available, especially for video 
data. The proliferation of digital videos has made ac-
cessibility of video contents easier and cheaper while 
being the source of many problems, e.g., how to get 
the interested video from the vast amount of video 
data. At the same time, it becomes more complicated 
for content management because of the huge and ever 
increasing amount of videos [1]. Keywords-based 
traditional distinguishing and retrieval method can-
not work efficiently anymore, it is important to find a 
new method for video content discrimination, retriev-
al, monitoring services and authentication. Video fin-
gerprinting is a technique that can be used to solve 
these problems and for this reason it has become a hot 
research topic in recent years.

A video fingerprint is an identifier that is extracted 
from a piece of video content and discriminates one 
video from the others [2]. The process of extract-
ing a fingerprint from the video content is referred 
to as fingerprinting the video or video fingerprinting. 
Pereptual video fingerprint means if two video clips 
are perceptually different, the fingerprints extracted 
from them should be considerably different, and if 
two video clips are perceptually samilar, the finger-
prints extracted from them should be considerably 
identical [3].

With the technology development of computer 
and communications, broadband network, audio and 
video compression, and computer hardware, digital 
video is streaming into the common life. However, 
since the diversity of video content and the high-di-
mensionally spatiotemporal structure of video data, it 
becomes crucial for efficient organization, manage-
ment, storing, rapid retrieval and browsing of video 
data, while the traditional data management and re-
trieval method become unsuccessful. As a result, 
the content-based video retrieval (CBVR) emerges. 
Meanwhile, with the popularity of webcams and the 
increasing of people to safety awareness, the video 
surveillance and intelligent analysis of vid}:o surveil-
lance have become increasingly urgent demand.

is generated. The next, an invariant orientation is created through successive two orientation subtracting. At last, 
video fingerprint is generated by concatenating all of the invariant orientations. The experimental results show that 
the proposed algorithm is robust against lossy compression, frame rate change, resizing, rotation, cropping, global 
change in brightness and Gaussian white noise. The quality evalution using structural luminance comparison im-
proves the visual effect.
Key words: Video Fingerprinting, Luminance Structured, Feature Extraction,  
Fingerprint Matching, Similarity Measurement

2. Related technology
Recently, CBVR and intelligent analysis of video 

surveillance have made great achievements in many 
aspects, however, since some important problems 
remain unresolved in such field as semantic object 
extraction, the understanding of video content, etc., 
large-scale applications have not come true [4,5]. As 
a result, in this paper, we focus on the difficulties of 
content-based video analysis and retrieval-the prob-
lem of high-level semantic extraction. We propose 
some new frameworks and methods for low-level 
feature extraction, semantic object extraction, evalu-
ation protocols, event detection and surveillance the 
use of medical device. (Eq. 1)

 	 (1)

There are many mature visual low-level features, 
which are the basic unit in many tasks, but there are 
rare reports about how to choose visual low-level fea-
tures, especially for the task of high-level semantic 
extraction in large-scale dataset. Therefore, in large-
scale dataset we completely evaluate the performance 
of four different kinds of low-level features in the 
task of high-level semantic extraction, and then we 
can know how to choose the low-level features for 
high-level semantic extraction according to the re-
sults. After that, we find that key points feature plays 
an important role in high-level semantic extraction, 
thus focus on key points feature. From it, we discover 
that there is some difference and complementation 
when different sub-sampling rates are used in SIFT 
detection, therefore, we propose a multi-level SIFT 
(Multi-Layer-SIFT, called ML-SIFT) algorithm. Ex-
periments on Calatech256 and Sceneclassl3 show 
that ML-SIFT algorithm is effective, whose perfor-
mance is better than that of SIFT and SURF. (Fig.1)

Although there are many different decision-level 
fusion algorithms which have achieved good results, 
however, the performance improvement of some fic-
tion algorithms are not very obvious, and some are 
helpful for only part of semantics, but it is useless for 
other semantics. Therefore, based on the best choice 
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of hybrid fusion algorithm-BCHFA is proposed. Ex-
periments on TRECVID 2008 show that the improve-
ment of BCHFA is the best, and it is helpful for all 
semantics. (Fig.2)

What is more important, BCHFA is open to other 
fusion algorithms, if some fusion algorithm is excel-
lent, it can ‘ue easily integrated into BCHFA . At the 
same time, as the performance of algorithms is af-
fected by different annotations and there is some dif-
ference between different annotations, thus, based on 
different tagging of fusion algorithm-DTFA is pro-
posed. Experiments on TRECVID 2008 dataset dis-

Figure 1. Multimedia Retrieval System

Figure 2. TinEye Retrieval System

play that DTF.A is useful object-oriented high-level 
semantic, and the performance of more than 90% se-
mantics can be improved. (Fig.3)

3. Fingerprint Algorithm
There are four main parts in the algorithm real-

ization: Design and implement of the preprocessing 
method for the input videos. Specifically, the pre-
processing consists of video segmentation, key frame 
and key shot extraction and the image processing of 
exception detection, black side removal and normal-
ization. Design and implement features utilized for 
web video quality assessment which includes three 

Figure 3. Video Fingerprinting System
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aspects. They are spatial feature based on informa-
tion in frames, temporal feature based on global mo-
tion estimation and structure feature based on the shot 
scale. Train and test the performance of the designed 
features with support vector machine (SVM) and 
Adaboost classifier. In this paper, the author adopts 
the famous library for SVM classifier and realizes 
the Adaboost classifier by his own hand. Gather and 
design a dataset for testing the performance of video 
quality assessment algorithm. In this dataset, there 
are 2498 labeled videos and the total. 1’ength is than 
122 hours. Then the experiment is based on SVM and 
Adaboost classifiers. According to the experiment 
result, the merit and. Deficiency and its reason are 
analyzed. In the end, some comments and advises are 
given. (Eq. 2-5)

 	 (2)

Where d= .

 	 (3)

 	 (4)

Where

 .

 	 (5)

Although many action recognition algorithms 
were proposed, the performance assessment of them 

does not have unified platform, what is worse, re-
searchers have not noticed that the performance is 
affected by different evaluation protocols, which is 
detrimental to the development of related technology. 
In this chapter, we take MoSIFT features and SVM 
classifier as basic recognition algorithm, and then 
well assess the effect of different evaluation protocols 
to the performance of action recognition algorithms 
on widely used public dataset KTH. Experimental 
results show that when different cross-experimental 
methods are adopted, the performance of the algo-
rithm becomes very fluctuant. when 1 times cross-ex-
perimental methods is used, the maximum fluctuation 
reaches 10.5%; The fluctuantion is also large when 
leave-one-out cross-experimental method and differ-
ent times cross-experimental method is borrowed re-
spectively, the maximum fluctuation reaches 7.926%; 
As for n cross-experimental methods, when the times 
of cross-experimental methods is equal or greater 
than 25, its difference can be ignored; In addition, 
Experiments show that different division methods for 
datasets have a greater influence to the performance 
of algorithms. (Table 1)
Tab. 1. Video Frame Formats and Bitrate

Format Resolution Bit/s
1080HD 1920*1080(16:9) 24883200
720HD 1280*720(16:9) 11059200
4CIF 704*576 4866048
CIF 352*288 1216512

QCIF 176*144 304128
SUB-ACIF 128*96 147456

Computational results and comparisons
Thus, we should adopt same data division methods 

when evaluating the performance of algorithms. If we 
must assess its performance under different data divi-
sion methods, the leave-one-out cross-experimental 
method can make the error small. (Fig.4-5)

Figure 4. 4:2:0, 4:2:2 and 4:4:4 sampling patterns
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The problem of data imbalance exists in our daily 
life, and it affects the performance of classifiers, thus, 
in this chapter, on the basis of analyzing the problems 
of existing algorithms for processing data imbalance, 
we put forward enhanced and hierarchical struc-
ture algorith}-n (EHS), which takes the algorithm 
of sampling, filtering and training as together, and 
hierarchical-level structure is integrated. Experimen-
tal results on TRECVID 2010 dataset show that the 
performance of EHS is much better than that of ran-
dom down-sampling algorithm and ensemble down-
sampling algorithm, with the increasing of numbers 
of level layers, its performance can improve stably, 

and has good stability; As for different kinds of fea-
tures, the performance of EHS algorithm shows that 
it is robust and stable; When using EHS algorithm 
into TRECVID 2010 SED task, we achieve top per-
formance in four events.

This paper introduces the basic theory and knowl-
edge of video hash algorithm, including the data fea-
ture of a video, the definition of video hash and the 
evaluation of video hash algorithm. Then this paper 
introduces the video hash algorithm based on video 
shot segmentation and proposes the video hash algo-
rithm based on the temporal-spatial visual attention 
weight. (Table 2)

Figure 5. Generation of CFMT-Based Signature

Tab. 2. Computational Complexity Comparision Under Unchanged Frame Rate

ID Resolution Text Method Complexity
akiyo 352*288 451.164s 365.443s 0.81

forman 352*288 477.947s 377.578s 0.79
news 352*288 454.547s 368.183s 0.81
silent 176*144 224.227s 368.183s 0.84

container 176*144 225.716s 187.344s 0.83
carphone 176*144 223.443s 187.692s 0.84

4. Quality assessment
Algorithm considers that the frame content in the 

same shot is almost visually similar and the frame 
content in the different shots is quite different. There-
fore, during the process of the temporally representa-
tive frame generation, only the fixed number segment 
can not well describe the video content and reduces 
the robustness and discrimination of the extracted 
video hash. The temporally representative frame 
based on the video shot segmentation is generated 
to obtain further video hash, which brings the video 
hash better performance on the description of video 
content, compactness, robustness and discrimination. 
(Eq. 6)

 	 (6)

Where 

A video hash algorithm based on temporal-spatial 
visual attention weight is proposed. The traditional 
weighting methods for video are index weighting 
or average weighting. Although theses methods are 
simple, they can not take fully into account different 
visual attention degrees for different video proposed 
weighting method generates the temporally visual 
weight according to eyes’ visual attention change for 
video content change, and then obtains the temporally 
representative frame that can reflect the attention de-
gree. The video hash extracted from these temporally 
representative not only reflects the important degree 
of the video attention content but also improves the 
performance of video hash.

5. Conclusion
In this paper, presented is a new video fingerprint 

base on mean, instead of using transform for further 
processing. Usually the video fingerprint only can 
discriminate one clip from others, but it is difficult 
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to assess the video quality between the identical 
content video. The input video is firstly converted 
into a new video with a fixed frame and a fixed size. 
Secondly, the new video is partitioned by a mac-
roblock(16*16). At last, fingerpring is formed by 
normalizing the luminance mean that is calculated 
from every macroblock. The experimental results 
show that the proposed algorithm is robust against 
lossy compression, resizing, frame rate change, 
global change in brightness and gaussian white 
noise. Wavelet transform is usually used in digital 
image processing, because it can extractes some 
characteristic parameters in this frequence domain. 
A complex wavelet is constructed based on a low-
pass filter and the discrete wavelet coefficients are 
achieved through sampling of the continuous wave-
let transform in this video sequence. The discrete 
wavelet coefficients are used as video fingerprints. 
The proposed algorithm is robust against resizing, 
small rotation. The experimental results show that 
the proposed algorithm has a low false negative rate 
and false positive rate.
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