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Abstract
The research work in this paper is in the field, the moving target detection
spatiotemporal correlation and difference contour tracking algorithm based on a fixed
background. The algorithm in the background under the condition of fixed to pay a
smaller time complexity, the target detection and tracking has a good effect, so it has
higher application value. This paper mainly focuses on the study of motion estimation and
compensation algorithm to eliminate the temporal redundancy. Algorithm of detection
and tracking of video moving object is a core subject in computer vision field, but also the
key technology of intelligent video surveillance system. It combines the research
achievements of artificial intelligence and other fields of pattern recognition, image
processing, has been widely used in every field of security monitoring, intelligent
weapons, video conference, video retrieval. Therefore, detection and tracking algorithm
research has the extremely important theory significance and practical value. The
starting point of this article is the subjective quality of image reconstruction of how to
improve the accuracy of motion estimation and compensation after, to reduce the
computation complexity of motion estimation algorithms, to improve the efficiency of
motion estimation. This paper makes some studies on the redundant wavelet domain block
matching motion estimation and compensation, then the video image for nontranslational motion, the DT triangular mesh motion estimation and compensation in the
redundant wavelet domain to do related research.
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1. Introduction
The detection and tracking of video moving object is a core subject in computer vision
field, but also the key technology of intelligent video surveillance system [1]. Video
moving object detection and tracking is a video image signal by using visible light image
sensor or a thermal infrared, low light level imaging sensor uptake of the moving target,
after the corresponding digital image processing, detection, extraction of moving targets
in video target tracking, and then based on the technology of image feature of the target.
The detection and tracking of moving targets two processes are closely related, detection
is the basis of tracking, and tracking is to obtain the target motion parameters, such as
position, velocity and trajectory, for the subsequent motion analysis, understanding the
motion of the target behavior and to provide reliable data source to complete a higher
level mission, and provide help for moving target detection [2].
Motion analysis is quite related to pattern recognition, image processing, computer
vision, artificial intelligence and other disciplines of knowledge. At the same time, the
fast segmentation of moving objects in dynamic scenes, between the non-rigid motion
object occlusion or stop treatment for motion analysis has brought some challenges [3].
The fast segmentation of moving objects in dynamic scenes was between the non-rigid
motion object occlusion or stop treatment for motion analysis has brought some
challenges [4, 5]. In addition, it also widely used in virtual reality environment,
simulation training, automatic navigation, robot target acquisition [6]. With the rapid
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development of the technology of image processing, pattern recognition, artificial
intelligence and other related fields and a significant improvement of computer
performance, in recent years the video moving object detection and tracking technology
has been widely used in various fields of social life, economy, military etc.
Behavior understanding can be considered to be time-varying data classification
problem, which matching reference sequence to test sequence [7, 8]. Therefore, the key
problem is to obtain the reference behavior understanding behavior from the learning
sample sequence, learning behavior sequence matching which can handle the space in the
category similar movement patterns and time scale of minor changes. Target classification
is the purpose of moving objects from the detected moving regions will be needed to
study or our interest region extracted [9]. Therefore, in order to further analyze and
tracking behavior for a specific target, the correct classification of moving targets is very
necessary [10-12]. This is a real-time system, it requires the system to real-time image
acquisition, real-time data processing, real-time data storage, including technical
difficulties are mainly two: the first is how to complete the processing of large amounts of
data in limited time; the second is how to in a complex background (natural disturbance
and artificial interference detection) and tracking of moving objects accurately. The
experimental results show that, this method can effectively suppress noise in the target
detection, moving target and extract the target point more to detect more complete, so it is
practical, in the object tracking, not by matching and search based on the traditional.
Video moving object tracking, according to the Mean Shift moving target tracking
algorithm for the lack of traditional update algorithm of target model, and the overall
target model update algorithm is proposed in this paper the problem of drift model, a
selective model update of the Mean Shift algorithm, the core of the algorithm is the
computation of the target model of thought of each component of the whole similarity
coefficient matching contribution the various components, to update the target model and
to selectively according to the value of the. In the Visual C++6.0 software platform,
programming the three tracking algorithm using the OpcnCV library function, and the
result of program realization analysis. The experiments prove that Mean SlliR algorithm
to update the selective model proposed by this paper is more stable and accurate target
tracking.

2. Related Work and Theory Analysis
A. Optical flow method image and sequence analysis

Motion estimation is an important work of multi frame video image super-resolution
reconstruction in displacement. Video moving object detection algorithm can be divided
into two types according to the relationship between the camera and the target: a static
camera relative to the target, namely the video moving target detection under the static
background; the other is a camera may according to need to follow a target, or by rotating
the acquire a larger regional monitoring, detection of video moving object in dynamic
background. The reconstructed image quality depends on the degree of accuracy in the
estimation of motion parameters [13].
Motion between images can be divided into two categories: global motion and nonglobal motion. Global motion estimation can be used to solve the general affine
transformation model, rather than the global motion estimation problem solving approach
are numerous, such as methods based on optical flow equation, based on the block
matching method, and block matching and optical flow method combination algorithm.
D c ( x1 , x 2 , t )  D ( x1  v1  t , x 2  v 2  t , t   t )
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Using the differential chain method, it can be expressed as:
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Image sequence is also known as dynamic image [13], image sequence which is
composed of a series of relative with the given or assumption of the composition. Frame
difference moving target detection algorithm to detect the use of the strong correlation of
image based on adjacent frames, and gives the adjacent image acquisition time interval
can be expressed as follows:
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Statistical average method based on the continuous image sequence pixel by pixel
statistical average. Inter frame difference algorithm is simple, programming complexity is
low, easy to implement: because the interval between the two frames is short. The average
values to approximate the background image, both continuous acquisition of N image
cumulative average:
Bk 
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Where N was the image frames, motion velocity value, moving target N and target size
Bk, moving faster, can obtain the background with fewer frames, general N bigger and
more beneficial to get more realistic background estimation.
B. Morphological of digital image analysis

Currently, mathematical morphology had been widely used in digital image processing
and machine vision field, forming a unique digital image analysis method and theory [14].
The mathematical morphology has a complete mathematical basis, which used to analysis
and processing for morphological [15-17]. The inter frame difference method using two
frames of adjacent image difference operation to get the moving object, the algorithm is
simple and easy to realize, the adaptability is strong, but when the moving target due to
the excessively high background exposure between adjacent frames is large, easy to
expose the background detection for moving object detection, which leads to target the
ghosting phenomenon. According to the set of mathematical morphology theory
developed, morphological operation basically has four kinds: dilation, erosion, opening
and closing operations [18].
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Change HIS to RGB transformation formula is somewhat different, it depends on the
conversion of the point where the color ring.
When 0o≤H≤120o:
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3. Image Features Extraction based on Video Motion Nuclear Method
A. Block Matching Method
Block matching aimed to find the best motion vector estimation through the pixel
domain search procedures. The basic idea is shown in Figure 1, by considered a central
location in U frame (the frame) pixel (m1, m2) m1*m2 block, at the same time, search the
K+1 frame (search frame) to obtain the best matching block position the same size, in
order to determine the K frame (m1, m2). Considering the displacement from a
computational perspective, search is usually limited within the scope of the size of a
M1*M2, the range is called the search window.
U L (n1 , n2 )

Low Resolution
Sensor

x2

(m1 , m2 )

x1
Figure 1. Block Matching Diagram
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B. The correlation of the different block detection
In a real application scenario, the background is completely still is not possible,
especially in outdoor scenes, the background is changing and shows multi peak
distribution. For example, when the fan in the rotation, the foliage in the tree swing
occurred in such situation, it will repeatedly covering a pixel point and leave, resulting in
the pixel values change dramatically, in order to better extract the moving target of
interest, should put the swaying branches and leaves, the rotation of the fan is also seen as
background. This is not enough to describe the pixel background with a unimodal
distribution, therefore uses the multi peak distribution model (such as mixed Gauss
background model) to describe the background.
RGB transfer to HIS around is a simple and fast nonlinear transform, the normalized
RGB, its mathematical conversion relations are as follows:
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For no matching pixel values of all the Gauss distribution device, a new Gauss
distribution corresponding to the minimum weight replacing one Gauss distribution is
introduced, the new Gauss distribution to the current pixel is mean, re initialize a larger
variance and less weight, a histogram is a variety of spatial processing technology
foundation. Histogram operation can be can be through the development of a transform
function, this function only depend on the input image histogram information can be
automatically image gray level distribution is very narrow into a high contrast and
changeable image gray tone, so as to achieve the effect of image enhancement.
C. Fast adaptive motion estimation and compensation algorithm

This paper presents a fast adaptive block matching motion estimation and
compensation algorithm based on redundant wavelet transform. The algorithm steps are
as follows:
(1) The input video image of redundant discrete wavelet transforms wavelet
coefficients and the sub-band block.
(2) If the image as the reference frame (I frame), then the decomposed sub-band
images are stored and sampling, discrete wavelet transform DWT corresponding to the
image, and go to step (5); otherwise.
(3) If the image is predicted frame (P frame), using adaptive prediction of initial search
point method and fast adaptive block matching motion estimation search algorithm for
motion estimation, the best motion vector of image blocks in the redundant wavelet
domain to get. According to the error of each candidate vector and the final block motion
vector prediction coefficients, each candidate vector method in the corresponding
adaptive adjustment.
(4) The motion vectors obtained by the RDWT coefficients and motion estimation of I
frames, each frame of P with image motion compensation prediction image respectively,
P frame in the redundant wavelet domain, and calculate the residual image and the
corresponding. Residual image of redundancy in wavelet domain and then down sampled,
obtain the residual image based on DWT coefficients.
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Figure 2 was the redundant wavelet transform fast adaptive block matching motion
estimation and compensation algorithm based on the flow chart.
Begin

Input Image RDWT
Transformation and Block

Is the Image I
Frame?

Yes

Storage and
down Sampling

No
Use the prediction Method
of adaptive search starting
point and fast adaptive
block matching searching
Method
to estimate motion

Get the best motion vector
in RDWT region
for motion compensation
Get the predictable image
and residual image of
current frame in RDWT
region

Get the image
expressed
as a DWT factor

Down sampling and get the
residual image expressed
as a DWT factor

Quantization coding
the image expressed
as a DWT factor

End

Figure 2. The Redundant Wavelet Transform Fast Adaptive Block Matching
Motion Estimation and Compensation Algorithm

4. Experimental and Results
A. Describe the main algorithm experimental model
The motion detection process method of mixed Gauss background model in
background modeling allows moving targets exist, especially suitable for the detection of
outdoor light and changes in the weather not too strong cases of small size and fast
moving targets, but also can be a good judge of conversion between the background
properties of object movement, has a strong adaptive ability. But the mixed Gauss
background model of computing complexity and computational complexity with the
number of Gauss model increases, must improve the hardware equipment and
optimization method to solve the problems in this regard, in addition to the large. The
effect of target motion detection of slow speed is not ideal, and the overall brightness of
sudden change is very sensitive, sometimes the entire video frame that is prospect.
The double helix classification was usually used to perform the test of pattern
recognition algorithms result, the plane coordinate form of double spiral can be used to
represent the parameter equation as follows:
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Among them, a1, a2, e1and e2 are parameters to be set. In this experiment, θ is the
random number and interval.

Figure 3. The Unrestricted Conditions of GF Space Model Polynomial
Kernel Classification
B. SIFT algorithm for feature extraction
Tracking algorithm based on area matching, according to the image regions of the
moving objects in the common characteristics of information to track. The main idea of
the method search related areas of maximum target area in one frame in the current video
frame, also called on relevant type, the specific approach is to target image in the current
frame image with different offset displacement, then according to the similarity metric
criterion of two images each offset value some overlap, by correlation processing of the
current frame image and target image and the target image of the same size, the use of
criteria and related processing results, determine the target position in current frame, the
greatest similarity of the corresponding position is the movement target position. Each
frame of a peak signal to noise ratio (SNR) and each frame for each macro-block average
search points (ANSP) respectively is shown in Figure 4.
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ANSP Comparison of two prediction method
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Figure 4. Each Frame of the Peak Signal to Noise Ratio (SNR)
C. Simulation results and analysis
Through programming and compare the difference between frame, three frame
difference and mixed Gauss background difference method, we can draw the following
conclusions: three frame difference method has good adaptability to dynamic
environment, but cannot extract the complete moving target; background mixture models
of Gauss difference method can extract the background model to exist in the moving
object in the scene, and real-time updating background model, changes of the scene has
certain adaptability, but when the scene of global lighting change, will the entire video
frame for moving target detection, false positive phenomenon. The moving target
detection in outdoor scenes was shown in Figure 5.

Figure 5. Moving Object Detection in Outdoor Scenes
In the aspect of video moving object detection, introduces three kinds of algorithms at
present mainly: frame difference method, background difference method and optical flow
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method; focus on -- three frame differencing method improved inter frame difference
method, analysis the advantages and disadvantages of this method; according to the key
points of the background difference method is establishing and updating background
model, this paper focuses on the modeling method of mixed Gauss model, and the model
is based on the background of the advantages and defects in the application of differential
method.
Each groups of experimental data is acquired by digital imaging equipment, the image
motion parameters according to the actual movement situation to select the appropriate
method to calculate the. According to the character of Butterworth filter, in order to better
maintain the edge details, select the parameter D=0.9, n=3, its frequency response as
shown in Figure 6:
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Figure 6. The Six Ordered Butterworth Low-pass Filter Frequency
Responses

Conclusions
In the tracking of video moving object, summarizes four kinds of commonly used
algorithms: Based on tracking algorithm, tracking algorithm based on 3D model, region
matching tracking algorithm based on feature matching and tracking algorithm based on
active contour; focus on the feature matching tracking algorithm in Mean Shift moving
target tracking algorithm, for its lack of target model update algorithm and the overall
target model update algorithm model drift problem, tracking algorithm is presented a
selective model update Mean Shift moving target; the algorithm is based on matching the
size of the contribution of each component object model, to select the target model
components that need to be updated, thus realizing the selective target model update.
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