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Abstract: Psychological factor is essential for athletes. This paper proposes a model for the effects 
of psychological tension on athletes’ performance. In this paper, the principal component analysis 
method is used to quantify the psychological factors of athletes. The paper through the analysis of 
positive and negative factors sets impact factor to complete the analysis model. The experimental 
results show that it is possible to achieve better results using this model to analysis the impact on 
athletes’ performance. 

1 Introduction 
Psychological analysis of athletes is one of the most important parts in sport psychology, which 

directly impact on the achievements of athletes [1]. Our athletes have serious psychological 
problems, which has brought great negative impact on athletic performance [2]. During the analysis, 
the psychological quality of athletes is the most important factor affecting performance [3]. So how 
to accurately analyze the impact of psychological tension on athletes’ performance has become a 
hot issue in sport psychology research, which also aroused widespread concern of many experts and 
scholars[4~5].This paper proposes a model for the effects of psychological tension on athletes’ 
performance. In this paper, the principal component analysis method is used to quantify the 
psychological factors of athletes. The paper through the analysis of positive and negative factors 
sets impact factor to complete the analysis model. The experimental results show that it is possible 
to achieve better results using this model to analysis the impact on athletes’ performance. 

2 Modeling for the impact of psychological tension on the performance 
The psychological tension of an athlete has great impact on his performance. Accurate analysis 

can effectively reduce the poor performance caused by over-anxious. The impacts described above 
is a non-linear, randomness and uncertainty system, whose modeling process can be expressed as 
follows:  

（1）The psychological tension has strong non-linear property. Tension psychological factors, 
including the importance of the players, game state, preparing time, is a collection consisting of the 
above factors as described below 

( 1) 1 2 3 4 5 6( , , , , , , , , )c l c b b b b b b lW g W W W W W W W Q l+ =  
In the formula, l  describes the psychological tension of an athlete, ( 1)c lW +  is the negative 

effect on the performance, 1 6~b bW W  can be used to describe the impacts levels of different 
factors. 

It can be inferred from the formula above that the factors affect athlete’ psychology are complex, 
which can not be expressed with single linear model, so we cannot get the mapping relationship of 
function f . 

（2）The psychological tension has strong randomness property. The impact equation is 
described as following 

( ) ([ ( ), ( ), )]y l f y l v l l=                 (1) 
The output function is  
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( ) ([ ( ), ( ), )]z l i y l v l l=                  (2) 
According to the above formulas, the changes of the athletic grades will not only closely relate to 

the state parameters and input data, but also relate to the data collection rates. They will also change 
with the states. Therefore, the impacts of the athletes’ tense psychology on athletic grades are 
non-linear random systems. After the initial analysis on the athletes’ psychology, the athletes’ tense 
psychology data with strong correlation can be obtained. The support vector machine related 
theories can be used to analyze the previous data in order to predict the impacts of the athletes’ 
tense psychology on athletic grades. Because the factors sequences of the athletic grades are 
one-dimension time sequences, they can be transformed to multi-dimension time sequences. The 
time delay factor in the athletic grades obtained impact analysis is 1 and the dimension of the time 
sequence is n. The transferred multi-dimension time sequences can be described as follows. 
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According to relevant data of psychological tension and factors affecting performance, we can 

estimate the impact of psychological tension on performance. Actually, the estimation calculated 
from the support vector machine is a relationship between the input data and output data, which is 
show as following formula  

( ) , : p
j jz g y g S S= →               (4) 

In the above formula, 
pS  is used to describe the factors affecting sports performance  

The impact model obtained according to support vector machine theory is shown as follows: 
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Solving the above problems, it is possible to get the data processor, input data, output data and 
the corresponding kernel functions of the model. 

According to the theory of discrete wavelet transform, the following formula is used to 
reconstruct the above model 

1 ( 0,1, 2, , )k k kd d i e h k M− = + =        (6) 

In the above formula, i  can be used to describe the dual operator of i , h  can be used to 
describe the dual operator of h . 

According to the support vector machine theory, we can effectively estimate the correlations 
between athlete’s performance and psychological tension. Reconstructed by discrete wavelet, the 
psychological tension impact on athlete’s performance can be obtained. 

3 Simulation results 
3.1 Data sources 
To validate the effectiveness of the proposed algorithm, an experiment is carried out. In the 

experiment, we choose athletes’ record data in a sports school in several years as basic data, and 
then use MATLAB7.0 to get results. 

 
3.2Simulation results 
In the experiment, we need to rationalize the use of athletic data, choose the most important data 

as initial data. We respectively use the traditional modeling algorithm and the proposed one to 
analyze the impact of psychological tension on athlete’s performance. To evaluate the performance, 
we uses table one to record the related results.  

 2 
1337



 

Table 1 The results comparison table 
Test 

sample
s 

Actu
al 

value 

The 
traditional 
algorithm 

The 
improved 
algorithm 

1 0.864 0.662 0.811 
2 0.856 0.532 0.833 
3 0.708 0.456 0.744 
4 0.433 0.425 0.449 
5 0.735 0.702 0.742 
6 0.361 0.295 0.381 

It can be inferred from the table that in the 6 testing, the modeling result of the proposed 
algorithm is closer than that of the traditional algorithm. 

4 conclusions 
To avoid the defects of the traditional algorithm, this paper proposes a model for the effects of 

psychological tension on athletes’ performance. In this paper, the principal component analysis 
method is used to quantify the psychological factors of athletes. The paper through the analysis of 
positive and negative factors sets impact factor to complete the analysis model. The experimental 
results show that it is possible to achieve better results using this model to analysis the impact on 
athletes’ performance 
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