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Abstract  A number of automated video shot boundary detection methods for indexing a video 

sequence to facilitate browsing and retrieval have been proposed in recent years. Among these methods, 
the dissolve shot boundary isn’t accurately detected because it involves the camera operation and object 
movement. In this paper, a method based on support vector machine (SVM) is proposed to detect the 
dissolve shot boundary in MPEG compressed sequence. The problem of detection between the dissolve 
shot boundary and other boundaries is considered as two-class classification in our method. Features 
from the compressed sequences are directly extracted without decoding them, and the optimal class 
boundary between two classes are learned from training data by using SVM. Experiments, which 
compare various classification methods, show that using proposed method encourages performance of 
video shot boundary detection. 
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Content-based video parsing, indexing, search, 
browsing and retrieval have recently grown to active 
research topics due to the enormous amount of 
unstructured video data available nowadays. Among all 
of them, shot boundary detection is the first step. 

Shot boundary is typically found by computing an 
image-based distance between adjacent frames of the 
video, and noting when this distance exceeds a certain 
threshold. The distance between adjacent frames can 
be based on statistical properties of pixels or edge 
differences [1, 2]. The most widely used method is based 
on histogram differences. If the bin-wise difference 
between histograms for adjacent frames exceeds a 
threshold, a shot boundary is assumed. 

Since stored digital video is likely to be 
compressed, a number of algorithms that perform shot 
boundary detection directly on transform coded MPEG 
compressed video have been proposed. Arman et al[3]. 
first proposed a technique for cut detection based on 
the discrete cosine transformation(DCT) coefficients of 
I frames. Ref.[4] proposes a method where a so called 
dc-sequence is created. Difference metrics are 

performed on the dc-images and a sliding window is 
used to set the thresholds. Ref.[5] reconstructs the 
direct current(DC) components only for P frames and 
use the motion vectors (MVs) information. Despite the 
adaptive threshold, there are too many adjustable 
parameters. Ref.[6] presents an approach for fast but 
approximate reconstruction of DC components of B 
and P frames that are subsequently used for histogram 
comparisons. Ref.[7] first locates the regions of 
potential shot transitions applying a DC comparison to 
I frames. By further examination of the number of 
MVs of selected areas, a verification and detection of 
the exact cut locations is achieved. Gradual transitions 
are found by an adaptation of the well-known twin 
comparison algorithm utilizing the DC differences of I 
frames. Ref.[8] have developed a different method that 
requires the bit-rate information at macro blocks 
(MBs) level and the number of different motion 
predicted blocks. It is, however, limited only to 
detection of abrupt shot boundary. Ref.[9] proposes a 
Hybrid rule-based neural approach, it can solve the 
boundary detection by detecting peaks in the intra MBs 
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of P frames, such as the cut and fade shot, but the 
dissolve shot cannot be accurately detected. 

In this paper, we propose a method of dissolve 
shot boundary detection in compressed sequences 
using support vector machine(SVM) learning. The 
SVM can minimize the structural risk, which is the 
probability of misclassifying yet-to-be-seen patterns 
for a fixed but unknown probability distribution of the 
data. This is in contrast to traditional pattern 
recognition techniques of minimizing the empirical 
risk. This minimum structural risk principle is 
equivalent to minimizing an upper bound on the 
generalization error. 

1  The Proposed Approaches  

1.1  Problem Statement 
Gradual transitions are more difficult to detect 

than cut. They must be distinguished from camera 
operation and object movement that exhibit temporal 
variances of the same order and cause false positives. 
It is particularly difficult to detect dissolves between 
sequences involving intensive motion. In our method, 
the video camera operation and object movement are 
considered as one class, and the dissolves shot is 
considered as another class. Therefore dissolve video 
shot boundary detection is considered as a two-class 
classification problem. 
1.2  Feature Extraction  

Since the compressed bitstream is directly 
processed, the feature is chosen from the compressed 
bitstream. The MVs associated with each MB in P and 
B frames have been extracted. Based on them, 
25-dimentional feature vectors have been generated for 
each frame as follows. A frame is subdivided in 6 
vertical strips, for which four parameters are computed: 
the MVs mean of one strip’s MB in X axis and in Y 
axis; the MVs deviation of one strip’s MB in X axis 
and in Y axis. 24 feature vectors from 6 vertical strips 
can be gotten. The last feature vector is number of 
MBs which is the intra-coded mode. 

2  Learning Using SVM 

Consider the problem of separating 
25-dimentional training feature vectors belonging to 

two separate classes 1 1 2 2( , ), ( , ), , ( , )l lx y x y x yL , where 
25

i R∈x  is a feature vector and a class 
label, with a hyperplane of equation wx+b=0. Of all 
boundaries determined by w and b, the one that 
maximize the margin (as Fig.1a shows) would 
generalize well as opposed to other possible separating 
hyperplanes. 

{ 1, 1}i ∈ − +y

A canonical hyperplane has the constraint for 
parameters  and bw [12]: . A 
separating hyperplane in canonical form satisfying the 
hyperplane that optimally separates the data is the one  

min ( ) 1
ix i iw b⋅ + =y x

that minimizes 21( ) 2w wφ −= . 

The solution to the optimization problem can be 
obtained as follows [12]: first, find the maximization 
solution to the following problem 
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where +x  is a support vector of the “+” class and −x  
is a support vector of the “−” class. Now, a new data 
point x is classified by the sign of  

1
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i i i
i
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   (a) Alinear SVM                (b) Anon-linear SVM
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Fig.1  Principle of SVM 

    In linearly non-separable but nonlinearly (better) 
separable case, the SVM replaces the inner product 
xy  by a kernel function , and then constructs 
an optimal separating hyperplane in the mapped space. 
According to the Mercer theorem

( , )K x y

 [12], the kernel 
function implicitly maps the input vectors, via an φ  
associated with the kernel, into a high dimensional 
feature space in which the mapped data is linearly 
separable(as Fig.1b shows). This provides a way to 
address the curse of dimensionality[12]. Possible 
choices of kernel functions include: 1) Polynomial 
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( , ) (( 1))dK x y xy= + , where the parameter  is the 
degree of the polynomial; 2) Gaussian radial basis 
function 

d

2 2( , ) exp[ ( ) 2 ]K x y x y δ= − − , where the 
parameter δ  is the width of the Gaussian function; 3) 
Multi-layer perception  
where the  and u  are the scale and offset 
parameters.  However, exponential radial basis 
function(ERBF)

( , ) tanh( ( ) ),K x y k xy u= −
k

2 2( ,K x ) exp( 2 )y x y δ= − −  has 
been empirically observed to perform better than above 
three [11]. For a given kernel function, the classifier is  

given by 
1

( ) sign( ( ( , ) )
l

i i i
i

f x Kα
=

= ∑ y x x b+ . 

3  Experiments 

Experiments 1 compares SVM (using ERBF 
kernel with δ = 4) with learning vector quantization 
(LVQ), which is used as a classification method to 
detect the video shot boundary, proposed in Ref.[10]. 
In this experiment, two measurements are given, which 
is the precise and the recall. The precise 

(c c f )P n n n= + , and the recall ( )c c mR n n n= + , in 
which the ， ，  mean the number of accurate 
detection, miss detection and error detection, 
respectively. In order to validate the performance of 
SVM, we compared the use of LVQ with our data sets 
mentioned above. The overall performance is quite 
reasonable: with the precise of LVQ 69.2% versus 
SVM 75.7%, and the recall of LVQ 89.7% versus 
SVM 94.3%. Form this experiment, we can conclude 
that SVM performs better than LVQ due to the good 
generalization and learning abilities of SVM. 

cn fn mn

In experiment 2, different kernel support vector 
machines are used to detect video shot boundary, such 
as Polynomial, Gaussian Radial Basis Function, 
Multi-layer Perception. The precise and recall of SVM 
with different kernel functions are shown in Tab.1. 

Tab.1  The performance of SVM with difference  

kernel functions 

 
Polynomial 

(d=3) 

Gaussian Radial Basis 

Function (δ= 4) 

Multi-layer Perception 

(k=3, u=100) 

Precise 

/(%) 
70.4 75.7 73.1 

Recall 

/(%) 
90.5 94.3 92.7 

From the Tab.1, we can see the SVM with ERBF 
performs best among these kernel functions. 

4  Conclusions 

A support vector machine based method is 
proposed for video shot boundary detection in MPEG 
compressed sequences. This method extracts features 
from the compressed sequence without decoding them, 
which save lots of time in process. Experimental 
results show that SVM is more advantageous than 
LVQ classification method in video shot boundary 
detection, demonstrating its generalization ability to 
classify patterns unseen in the training set. However, 
this method is not perfect because the precise is not 
very high. The video shot boundary involves the 
camera operation and object movement, thus the 
detection of the shot boundary is very difficult.  
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