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Abstract. In the image segmentation process, this paper uses the time series similarity principle to
divide the image of track and field athletes into many similar blocks, and uses normalized
processing to detect and identify the image, which greatly improves the speed and precision of
image recognition. In order to verify the effectiveness and the reliability of the algorithm, this paper
detects the arm speed of sprinter, finally the image segmentation normalized results and the curve of
arm speed changing with time are obtained, which provides a new computer algorithm for
identification and detection of arm speed signal.

Introduction

Research on arm speed of track and field athletes has assist in analysis of technical movement, but

the image recognition process of arm speed will be affected by many factors, especially they are

easily influenced by the scene environment, light and other factors, so it has higher requirements on

the image processing [1, 2]. This paper uses the image segmentation normalized form to process the

image, and the specific process is as shown in Figure 1.
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Fig.1: Image segmentation, normalization process

As shown in Figure 1, it indicates design process of image segmentation normalization. From the
chart, it can be seen that image segmentation and normalized is mainly based on the principle of
image segmentation [3]. Based on the similarity of actions the image can be segmented into many
small pieces, then the pieces are done signal normalized processing, finally the arm speed detection
and recognition is obtained, which makes image positioning more accurate and rapid.

SCM s the controlling core of this intelligent temperature and humidity detection system. In
addition to the temperature and humidity sensor which is served as measuring element, some key
techniques, such as temperature and humidity measurement, communication technology and error
correction are also used [4]. This system is divided into five parts: temperature measurement circuit,
humidity measurement circuit, A/D conversion and filter circuit, data storage and display circuit,
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and the voice alarm circuit. The main devices that selected are: temperature sensor DS18B20,
humidity sensor HSII01, AT89S51, A/D converter TLC0834, data memory AT24C04, LCD display
module, voice alarm chip 1SD2560, MAX232, integrated timer 555 chips and so on.

The Design of Image Segmentation Normalized Recognition Algorithm

In order to identify the swing arm speed of sprinters, it needs to segment the movement image in a
continuous time, finally through the normalization statistics, so as to identify the arm swing speed
[5,6]. First assume a continuous time series: T =t,,t,,---,t , and T satisfies the following conditions:
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Where a is the sampling number in sectioni, according to the time sequence it can segment
image. The segmentation effect evaluation index function can be expressed as shown in formula (3).
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So, the segmentation normalized formula of image can be obtained.
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Modular design is used in this system. System software includes many subprograms, mainly: the
main program and key processing, interruption, actuator control, display and communication. The
main program completes device initialization, and determines whether there is key pressed or
interruption request. And then according to the judgment result, this system will call for the
corresponding subprogram. Figure 2 is program flow diagram.
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Fig.2: Main program flow diagram

In order to realize the image segmentation normalized, this paper uses MATLAB software to
program the algorithm, and the program is as follows:

pause

clc

pl=m_data(:,1:5);

t1=m_data(:,6:7);

p=pl't=tl’

[pn,minp,maxp,tn,mint,maxt]=premnmx(p,t)

pause

clc

net=newff(minmax(pn),[n,2],{'tansig','purelin'},'traingdm’);

inputWeights=net.IW{1,1};

inputbias=net.b{1};

layerWeights=net.IW{1,1};

Research of Arm Speed Signal Normalization Recognition for Sprinters

Based on the image segmentation normalization, firstly the similar motion images are segmented,
and the segmentation regional block is as the normalized node, then using the block color histogram
to calculate as shown in Figure 3.
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Fig.3: Schematic diagram of image segmentation normalization process

Figure 3 shows the segmentation normalization process of sprint image [7, 8]. Firstly determine
similarity of all the inter block, and the corresponding similar node set and a single image adjacent
node collection is as the segmentation edge, and calculating the weights, constructing normalized
graph as shown in Table 1.

Table 1: Image normalization segmentation
bl b2 b3

0

al
a2
a3
a4
ads
a6
ar’ 0 1 0
Table 1 shows the node number of image segmentation normalization. It uses spectrum analysis
approximation algorithm to solve the normalization segmentation problem of sprinter action image,
finally the results of image segmentation are obtained.
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Fig.4: Digital IF processing platform

Figure 4 is the real picture of image segmentation digital IF processing platform [9]. At present,

the synthetic systems have been tested and used in multiple application scenarios, and the
performance reaches the design target, running in good condition and subjecting to certain users.
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Fig.5: The image segmentation normalization results
Image normalization algorithm is to merge the two adjacent blocks into one block in the same
image,as Figure 5 shown. Adjacent is the pixel neighboring in two blocks, so the images are
constructed independently normalized image, which can identify the continuous action of images.
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Fig.6: Swing arm frequency distribution in different time
Figure 6 shows the image treatment using normalization segmentation algorithms in continuous
time, and swing arm number in different time is obtained. From the chart it can be seen, swing arm
number at different moments is different [10]. From the beginning start to speed up the process, the
swing arm speed is fast, finally gradually stable, which is consisting with the actual measurement
situation.

Summary

This paper uses time series equivalent segmentation principle to design image segmentation
algorithm, and uses the normalization method to detect and recognize signal, finally the
normalization mathematical model of arm speed signal detection is obtained, finally uses MATLAB
software to program the algorithm. The track and field athletes sprint image is segmented, similar
block image segmentation result is obtained. Through the analysis of arm speed curve, the
algorithm is consisting with the actual measurement results, which provides a theoretical basis for
the identification and detection of arm speed signal.
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