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Abstract— In Current scenario of digital communication,
need for digital algorithm for processing of video is
popularly increasing now a day. Processing of video means
handling of several frames each have its own property and
information contains requires efficient and reliable algorithm
which satisfies speed for processing and computational time.
Several algorithms are available for detection of fade effect
and each have its own limitation over speed and time for
processing. Fade effect is best described as gradual transition
from one frame to another which occurs slowly. Transition
from one shot to another occurs gradually (Fade) or abruptly
(Cut). Processing of frame needs powerful transform
methods like DCT, Fourier transform, and Wavelet
Transform. This survey on fade detection includes and
describes several techniques available for processing.
Information on gradual transition especially on fade effect is
also described prior to algorithm.
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l. INTRODUCTION

Video plays vital role in the field of entertainment. It is
define as sequence of uncorrelated frames which has its own
information and properties. All frames play at continuous
speed which creates illusion of movement. Sequence of
frames of meaningful information which are interrelated and
taken by camera in continuous time and space [1] is called
shot. There are several shots in video which are correlated.
The duration between shot is to be pre-determined before
final merging. For this purpose, group of frames of useless
information which are dark completely or in some other
shapes or textures are to be inserted between shots. The
process of insertion is called Transition which implies jump
from one shot to another via intermediate frames. To find
this transition, we need to find starting and ending of shot
means boundaries. This method of finding boundary is also
called shot boundary detection (SBD). Transition occurs
gradually or abruptly between two frames and over multiple
frames. If occurs slowly between multiple frames then it is
called Gradual transition in which two shots are combined
using chromatic, spatial or spatial- chromatic effects which
gradually replace one shot by another. These are also often
known as soft transitions and if it occurs abruptly between
two frames then it is called Abrupt transition in which one
frame belongs to the first shot, the next frame belongs to the
second shot. Some examples of gradual transition are fade
in, fade out, and dissolve while cut detection is example of
abrupt transition. Our focus is mainly on gradual transition.
Fade in is described as slow transition from completely
black picture to picture of useful information likely to be
seen at the beginning of any video. In this process intensity
of pixels is gradually increasing from zero to higher level.
Fade in effect is shown in Fig.1Fade out is known as slow
change from complete picture of information to complete
dark background. In this process, pixel intensity is

decreasing from higher level to lowest level and then to zero
Fade out process is shown in Fig.2.

Fig. 1: Fade in

Fig. 2: Fade out

Detection of fade effect is done by several
methods. First of all one has to select particular range of
frames from video because video contains so many frames.
Video segmentation is applied to divide video frame into
number of sub parts. Then apply transform method to each
sub parts. Transform methods includes Discrete Cosine
Transform, Wavelet transform, Fourier transform. Then,
fade effect is best described by mean or average value of
frame because alternatively fade effect is related with pixel
intensity. This survey paper deals with various techniques
applied for fade detection along with merits and demerits of
methods.

Il. SURVEY ON SBD

Segmentation means divide video into number of segments.
Each segment needs to be processed for retrieving fade
effect. SBD based on Eigen value decomposition and
Gaussian transition is best described in[1]. Comparing video
frames, distance function which shows gradual behavior is
detected. This method is most effective but, computational
cost is reduced. Accuracy is reduced due to camera motion
but, significant result increased in finding recall. In [2] block
matching algorithm which use wavelet transform is
compared with respect to several parameters like hit rate,
miss rate, false rate for automatic detection of boundaries of
shot. Once frame is divided into number of blocks of
varying size, histogram difference and Euclidian distance
difference is used for shot boundary detection is depicted in
[3]. Singular Value Decomposition method is also
mentioned in this article. In [4] histogram difference is
calculated and then edge of key frame is calculated by
prewitt operator. This article deals with frame thresholding
and edge extraction algorithm. Low level features like color
and texture [5] are also possible to extract from given frame.

Each color and texture feature stored in Feature
Vector (FV) and then analyzing this vector. K means
clustering technique is also one of the key factors for
determining frame similarities. Key frame is divided into
number of sub clusters and then performing frame
similarity. 3- DWT based motion suppression for video shot
boundary detection is proposed in [6]. In this method
adaptive threshold is selected, so that gradual transition and
motion are adequately discriminated. Under the framework
of 3-DWT framework dramatic motion are characterized. In
the Proposed method, motion intensity is extracted and
motion suppression value (MSV) is defined, which is
integrated into histogram based on edges based methods for
video shot boundary detection. In [7] Shot transitions can be
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detected by monitoring distance for significant changes. In
direct image comparison, changes between adjacent frames
are determined on a pixel-by-pixel basis. While this
approach shows generally good it is computationally
intensive, and also sensitive to camera motion, camera
zoom, and noise.

Once frame is divided in sub sections then,
interframe relation and frame distance is calculated to find
gradual transition is discussed in [8]. Histogram of each sub
divided frame is to be compared with histogram of
neighbored frame and transition from high to low and vice a
versa is detected. Fernando et al. use statistical behavior and
structural properties of each frame to identify any kind of
boundaries [9]. In addition, an efficient technique is
proposed to methods are also used by Campisi et al. in [10]
where they present a computational inexpensive correlation-
based algorithm for dissolve and fade detection. Fades and
dissolves are gradual transitions that change linearly:
differences between frames are a con stant during the effect.
The difference between consecutive frames is computed and
subdivided in W blocks. W correlation coefficients are then
computed by comparing appropriate blocks of consecutive
frame differences. A global correlation value is evaluated
and compared to a threshold to decide whether it is a
transition or not. Co-relation between two adjacent frames is
also determining factor for transition. In [11] technique
employed is that images are divided into 8 x8 blocks
represented by their average intensity. From this set, some
of them will be adaptively selected: those with low contrast,
because they contribute to the reduction of motion artifacts.
The overall recall and precision rates for this algorithm are
82% and 74%. In [12] Entropy based fade detection is
proposed. Entropy is measurement of the average amount of
bits needed to code some information. Entropy is extracted
from frame difference which gives amount of information
changing between two successive frames.

I1l. MEASURE OF DISCONTINUITY

In previous section we have seen different literatures which
proposed fade detection algorithms. Here are some of the
important features which are responsible for transitions by
which we can detect change are mentioned.

A. Intensity or Color Histogram

Almost all possible variations in calculating intensity or
color histogram differences between two contiguous frames
have been proposed for fade detection such as using bin-
wise differences chi-square tests, or histogram intersections
combined with different color spaces such as RGB, HSV,

YIQ
B. Edge

Temporal visual discontinuity usually comes along with
structural discontinuity, i.e., the edges of objects in the last
frame before the transition usually cannot be found in the
first frame after transition, and the edges of objects in the
first frame after the transition in turn usually cannot be
found in the last frame before the transition.

C. Motion or Speed

The simplest measure of motion is the pixel-wise frame
difference. Motion measure is very susceptible to object and
global camera mation.

D. Transform Domain

Discrete Cosine Transform (DCT), Discrete Fourier
Transform (DFT) and wavelets can also be used to
characterize the region or image information. The problem
with these features is that they are not variant to camera
motion. Apart from this methods, Fast Fourier Transform
(FFT), Discrete Fourier Transform (DFT), Laplace
Transform also used in fade detection algorithm for
processing.

IV. REGION OF INTEREST (ROI)

Selection of region for extraction of information is also
important. Here are some of the domains which need careful
attention while proceeding further. The size of the region
from which individual features are extracted plays an
important role in the overall performance of the algorithms.
A small region tends to reduce detection invariance with
respect to motion, while a large region tends to miss
transitions between similar shots.

A. Pixel or Pils of Frame

Some algorithms extract features from each and every pixel
in the frame which can be luminance and edge strength.

B. Block of Same Size

In this method, entire frame is divided into number of blocks
of same size. This method is invariant to object motion. By
computing the block motion, it is possible to enhance
motion invariance.

C. Random Region

Feature extraction can also be applied to arbitrarily shaped
and sized regions in a frame, derived by spatial
segmentation algorithms. This enables the derivation of
features based on the most homogeneous regions, thus
facilitating a better detection of temporal discontinuities.
The main disadvantages are the high computational
complexity and the instability of the region segmentation
algorithms involved.

D. Whole Frame

In this method, entire frame is considered for detection. This
has advantage of resistant with respect to motion, but tends
to have poor performance at detecting the change between
two similar shots.

E. Two Frames

The simplest way to detect discontinuity between frames is
to look for a high value of the discontinuity metric between
two successive frames. However, such an approach can fail
to discriminate between shot transitions and changes within
the shot when there is significant variation in activity among
different parts of the video or when certain shots contain
events that cause brief discontinuities.

F. Frame Window

One of the common techniques to overcome the above
problems is to detect the discontinuity by using the feature
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of all frames within a temporal window. This is either by
computing a dynamic threshold against which a frame by
frame discontinuity metric is compared or by computing the
discontinuity metric directly on the window.

G. Full Shot

Another method for detecting a shot boundary is to compute
one or more statistics for the entire shot and to check if the
next frame is consistent with them. The problem with such
approaches is that statistics computed for an entire shot may
not be the representative of its end because of the great
variations within the shots.

H. Full Video

A characteristic of entire video is used for SBD. This
method requires more computational time because, video
contains more than 50000 frames in case of normal video
and even more in case of HD video.

V. DETECTION METHODS

In this section, various methods for finding Gradual
transition are discussed

A. Eigen Value Decomposition

In this method, Eigen value of key frames are extracted and
based on that, feature vector is created. This algorithm
efficiently predict Gaussian behaviour for gradual transition
but, susceptible to noise.

B. Mean or Variance of DC Image

Frame is divided into number of blocks. Mean or Variance
of Each block is calculated and arranged in vector. This
imaginary image is called DC image. Variation in pixel
value gives transition from high to low.

C. Static Threshold

A constant threshold is used to compare the computed
discontinuity value of the adjacent frames.

D. Adaptive Threshold

The threshold has to be varied depending on the average
discontinuity within a temporal domain.

E. Probabilistic Detection

For a given type of shot transition, probability density
function of the similarity/dissimilarity metric is estimated
prior, using several examples of that type of shot transition.
Then optimal shot change estimation is performed.

F. Classifier

Formulate the problem as a classification task with two
classes namely "shot change" and “no shot change". The
classifier needs to be trained to differentiate the two classes.

G. Histogram

Finding histogram of each frame and compared with
succeeding one. This method is most time consuming and
less effective.

H. Histogram Difference

Difference between histogram of each consecutive frames
solve the problem as compared to individual histogram
analysis.

I. Pixel Comparison

Comparing pixel value of all frames gives change of
discontinuity. Require more time.

J. Independent Component Analysis

Each video frame is represented by a two dimensional
compact feature vector by projecting video frames from
illumination invariant raw feature space into low
dimensional ICA subspace. In the low dimensional ICA
subspace, a dynamic clustering algorithm based on adaptive
thresholding is developed to detect shot boundaries.

K. Entropy

The method relies on the mutual information and the joint
entropy between consecutive frames and can detect cuts,
fade-ins and fade-outs. The mutual information is a measure
of transported information from one frame to another. The
mutual information is used for detecting abrupt cuts.

L. Sliding Window

The Conventional Sliding Window Method (CSW) that has
been used in window segmentation has a high rate of false
alarm and mixed cuts. It uses the adaptive threshold
techniques.

M. Particle Swarm Optimization (PSO)

This method firstly takes the difference curves of U-
component histograms as the characteristics of the
differences between video frames, and then utilizes a slide-
window mean filter to filter difference curves and a K-
Nearest neighbour (KNN) classifier applying PSO to detect
and classify the shot transitions.

N. Image Denoising

It is based on an enhanced sparse representation in transform
domain which has been utilized in denoising the noisy
frame. Expectation Maximization (EM) algorithm is utilized
in the estimation of background. Approach presented for
foreground object segmentation made use of bi orthogonal
wavelet transform and L2-norm distance measure. L2 Norm
measures the Euclidian distance between the pixels of the
original and the corrected image.

0. K-means Clustering

At first the feature of color is extracted and the dissimilarity
of video frames is defined. Then the video frames are
divided into several different sub-clusters through
performing K-means clustering. It can detect cut and gradual
shot by the adaptive double threshold of different sub-
clusters.

P. Intensity Variance Method

An intensity variance of successive frames is used to detect
gradual changes.

Q. Video Edit Model

Based on the assumption that discontinuity values belonging
to such a transition form a pattern consisting of two piece-
wise linear function of time, one decreasing and one
increasing. Such linearity does not apply outside the
transition area.
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R. Twin Comparison Method

Dual threshold values are applied to the difference of
intensity histogram in order to detect gradual transitions.
The method requires two thresholds: higher one, Th, for
detecting cuts and a lower one, TIl, for detecting gradual
transitions.

S. Wavelet Transform and Discrete Cosine Transform

Entire frame is transformed after processing. DCT and DWT
eliminate black co-efficient and recuing to zero. Remaining
pixel value determines behavoiur of transition.

T. Correlation Metric Method

Frame work in which a set of selection of representative key
frames are done which are useful in summarizing the
content of entire video into an abstract for creation of an
efficient indexing. Then the videos are classified into its
constituent variable size blocks preceded by the selection of
better possible similarity metric.

U. Canny Edge Detector

This detector calculates edge change between two frames by
comparing pixel value and calculates Edge Change Ratio.

V. Standard Deviation of Pixel

Fade effect is generally produced due to linear scaling of
pixel value. This intensity scaling is clearly visible in the
time series of the standard deviation.

W. Motion Vector

In every image processing application we need to find the
vector fields. In vector fields we can see the changes in the
image with time. There exists a third dimension but it has a
drawback. That is called as aperture problem. The input
frame is divided into blocks and motion vectors are
extracted from those blocks] used this method. It is the
transformation of pixel in one frame into other frame. And it
is 2-dimensional vector (u, v).

VI. CONCLUSION

In this paper, we have presented survey on different
methods for finding gradual transition. In order to find
transition between shot, one has to find feature that produce
transition when affected by some discontinuity. We have
also presented what is the size of frame when segmentation
is necessary for shot boundary detection. At last, various
methods and algorithm are also presented for implementing
gradual transition. In all the methods, Transform domain
methods are most effective and efficient because but
transforming frame of video reduces useless and redundant
pixel which are not necessary for representing video
information. It also reduces time and speedup the process.
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