Chapter 89
Coupling Model Analysis
of the Psychological Dynamic in Sport

Qing Wang and Niankun Zhang

Abstract In this modern society, competition is very fierce, and there will
inevitably be subject to pressure from all sides. The increased psychological pres-
sure is gradually becoming a serious social problem. The current sports’ cutting into
perspective also lack of relevant research results of the psychological dynamic. This
paper is mainly combined with sports characteristics and those influencing factors
of the psychological dynamic to apply the coupling concept, establishing the sport
psychological dynamic coupling models. It also research on sports mechanics, psy-
chology and other knowledge for the psychological dynamic changes and impacts,
mitigation of pressure to study the coupling model based on the unique perspective
of innovation, giving people some guidance on their psychological dynamics.

Keywords Sports ¢ Psychological dynamics ¢ Psychological pressure ¢ Coupling
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89.1 Introduction

Psychological pressure has become a topic of concern to the community in the
period of rapid development and rapid social transformation of modern society, and
the psychological problems are faced by the public have evolved a very real prob-
lem of the social, but rarely to combine sports to analyze the psychological dynamic
of change. The sports team is a special social group. It is the combination of certain
social relations collective joint activities is the basic unit of social competitive sports
organizations. To complete the training and competition task entrusted by the sports

Q. Wang
Sports Training Department, Xi’an Physical Education University,
Xi’an 710068, China

N. Zhang (D<)

Health Science Department, Xi’an Physical Education University,
Xi’an 710068, China

e-mail: qing_wangl @163.com

Z.Zhong (ed.), Proceedings of the International Conference on Information 699
Engineering and Applications (IEA) 2012, Lecture Notes in Electrical Engineering 217,
DOI: 10.1007/978-1-4471-4850-0_89, © Springer-Verlag London 2013



700 Q. Wang and N. Zhang

organizations, to meet the members of a variety of social needs, such as security,

ownership, communication, self-esteem and achievement needs [1]. In addition,
sports team also has a social function cannot be ignored. Sports team members are
young children, they are at learning, interaction and personality the best period of
their long-term living, learning, training in teams, in addition to master specific sport,
their world view, outlook on life the formation of value sand aesthetics, ideals, ethics,
basic life skills and social norms of behavior, learning, etc., are closely linked within
the team environment by the coaches, team culture, the psychological atmosphere of
group pension and other aspects of impact. With the acceleration of social integration
and economic globalization, what kind of coupling is in the psychological dynamic of
the sport? From the unique and innovative perspective, we make cross-integration and
comparison tests on coupling the concept of multi-disciplinary sports and psychology,
and build a psychological dynamic coupling model to carry out effectively guide peo-
ple in sport, health, psychological changes, and actively release negative emotions and
psychological dynamics, and ease the psychological pressure [2].

89.2 The Conceptual Model

In sports, the body’s heart beat and blood flow is cyclical and between the exist-
ence of the gap. When the body is in motion, the person’s blood goes through
external resistance vessels to provide energy to the body peripheral tissue activ-
ities. When the normal state, blood flow in the psychological dynamics, human
movement and heart beat have the coupling relationship.

Sports science and psychology, sports psychology is the system of interac-
tion and impact of research on people’s movement in the psychological dynamic
coupling phenomenon has very important practical significance. The physiologi-
cal mechanism of sports psychology use sport and the psychological dynamic
simulation, clear mutual coupling between the standard and criteria, to predict the
dynamics and volatility of the psychological pressure. We built this through psy-
chological factors through the heart and blood vessels of the sports related data
analysis, and the establishment of the coupling model [3]:

A
R+Z.

Gin() = a(l + mr)e™ +b(1 —mr)e™ — (89.1)

Factors affect the athletes’ psychological dynamic, athletic ability in sport
conceptual model of the following aspects: First is the psychological momentum
model. From changes in the cause and effect analysis of motivation, control, opti-
mism, energy and synchronized view of the power of cognitive psychology toward
a moving target [4]. Cause or effect of the difference between these models, the
psychological momentum to admit defeats, the performance changes. The nature of
the task is also an important consideration. Namely the psychological dynamic is
likely to lead to a high level of awakening, which may contribute to the awakening
of performance at a high level task [5].
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The model of an incident or series of events, leading to the performance of
athletes are different, subjective norm, athletes began to generate power, trig-
ger change in cognitive, emotional and physical changes, which in turn affect
the behavior of the players, the performance and the final result of an event. The
change in momentum led to corresponding changes in cognition, but not persistent.

In summary, this paper, the psychological dynamic model for the dynamic
characteristics of athletes’ psychological analysis that athletes can be effective and
comprehensive analysis to consider from the perspective of qualitative and quan-
titative binding assay, fully teamwork used in which, to common analysis of the
performance of athletes in the game, better analysis of the psychological dynam-
ics, psychological momentum and momentum, and cognitive, emotional, etc.

When people are in sports, the power output by the heart mainly the dynamic
power and potential power, usually the state, the potential power is much larger
than the dynamic power, while the energy supply during exercise, blood flow rate
provided by the organization fluctuations in the whole psychology of the people
have quite the impact of sports, we have to the optimization of the psychological
dynamic coupling analysis.

89.3 The Coupling Analysis

Under the motion study of people’s psychological dynamic coupling relations, we
need a prerequisite which is a separate but associated with heart and blood vessels,
arterial model fitting, while during the fitting to the actual situation of the people
fit body input impedance curve, which is the most critical step for the model
fitting. Blood flow and the input impedance is not only the arterial bed of its own
characteristics and volatility feedback. In coupling model analysis, we need to
carry out the analysis of dispersion and concentration of the two parameter model
fitting, so as to more comprehensive comparative analysis.

The psychological dynamic coupling data in Table 89.1 and Fig. 89.1 show that
Aaj coupling data was much larger than ~bj and rj value in addition to the second

Table 89.1 Psychological dynamic coupling data table

i "aj "bj rj

1 3.37 1.097 0.639
2 0.32 0.879 0.836
3 3.02 0.777 0.921
4 3.99 0.83 0.843
5 243 0.836 0.793
6 3.39 0.913 0.897
7 3.58 0.849 0.533
8 2.27 0.739 0.938
9 4.13 0.593 0.873
10 2.27 0.893 0.756
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set of data “aj is significantly less than "bj and 1j, while “aj is the minimum value
of all data. Relatively speaking, the value of ~bj and 1j are relatively flat and they
are in the relationship between fluctuations. Sport, the energy provided by the
blood flow is mainly used for aortic other in the main artery of the contraction
and expansion of consumption needs, but the blood during exercise after periph-
eral vascular resistance, the external body tissues is essentially no direct impact.
This can show the psychological dynamic changes in the sport main concern in "aj
numerical changes, ~bj and rj can be used as two auxiliary parameters to control.

Through the coupling model analysis, combined with the kinematics and the
psychology literature, we get the model of the triangular flow wave of sports and
athletes with physical and psychological, and its coupling to the formula as fol-
lows, as time increases, the movement of athletes’ psychological dynamic changes
are shown in the figure below [6, 7].
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From our comparison of chart by the coupling curve in Fig. 89.2, we know that
five data presented curve there is a difference in basis points is the same, but first
the pressure of the first curve, but when up to a certain stage, the corresponding
pressure value on the horizontal line data in ascending order according to the order
of 1-5. And 14 increase is relatively flat; 5 at the beginning is slow, but after a
sharp increase it has the formation of a maximum point.

This also reflects in the process of sports, the body of motor function caused by
the heart, blood flow to the arteries, resulting in a pulsating flow, and includes not
only the steady flow oscillating flow [8]. Often mobile sucked the blood of energy
delivery to the blood vessels of the external resistance, so that you can make the
external surrounding body tissue, such as access to energy and nutrition; but it also
needs to be the case of oscillating flow analysis, it is mainly used to the aorta and
other organizations to release and storage, This makes the psychological dynamic
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changes remained relatively stable, you can also maintain its continuity, so as to
better carry out the analysis of sports under the psychological dynamic coupling
relations.

Figure 89.3 shows that when people are in the process of doing sports, the
psychological dynamic curve is first low and then increased to the highest point,
and then under the bottoming out. Combined with Fig. 89.2, the first curve is the
beginning of the high starting point, and then tends to smooth the development
relative to the psychological dynamic changes in the lowest position; and 2, 3, 4
three curves in Fig. 89.2 is basically the rate of increase substantially the same,
and therefore corresponds to Fig. 89.3, the third curve is the position value at
the highest point, while the 2 and 4 in the position corresponding to the highest
point of the left and right, 25 in Fig. 89.2 is an increase of the relative maxi-
mum in Fig. 89.3 is located in the lowest position, which shows the course of
the campaign, the psychological dynamic changes also have a maximum value,
corresponding to fluctuate within a certain range. Appropriate to decompression
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in the sport, and often concerned about the psychological dynamics change, to
maintain the psychological changes within certain reasonable limits, and anything
cannot go too far. Therefore, in sport people should reasonably control psycho-
logical significantly change and in this way they can maintain a good and healthy
mentality.

89.4 Conclusion

The aim of sports is to promote human health, and it is also a reasonable and
effective way to promote a person’s mental health. When people in sports they
put great importance to accelerate the psychological dynamic and the emphasis is
also increasingly concerned about. This paper discusses the construction of sport
psychological dynamic coupling model, and verifies the actual reliability of the
psychological changes in the coupled model fitting movement, so not only can
be more perfect model, but also can strengthen people’s the ability to predict and
explain the application of psychological changes in the exercise.

For the coupling model sports, the human heart, blood flow and pulse affect the
role of the psychological dynamic of the people, and they are the basis to establish
the coupling relations and sense of optimizing the coupled model, which is in line
with the reality of the body’s physiological the actual situation. It allows people to
have a better understanding of the sport, and to know how they affect the psycho-
logical dynamic, what kind of relationship, how to undertake more effective physi-
cal exercise in order to better maintain a more healthy and a good mental state, but
also helps people effectively improve and promote their physical activity, and their
physical and psychological qualities.

References

—

. Wang Z (2010) Psychology research methods, vol 10. People’s Education Press, Beijing,
pp 537-540

2. Richardson GE (2002) The metatheory of resilience and resiliency. J Clin Psychol 8:307-321

3. Werner E, Smith R (2006) Overcoming the odds: high—risk children from birth to adulthood,
vol 06. Cornell University, Ithaca, New York pp 2325-2327

4. Mandleco BL, Peery JC (2000) An organizational framework for conceptualizing resilience in
children. J Child Adolescent Psychiatric Nursing 3:99-111

5.YuY, Zhang J (2005) Toughness (resilience)—the psychological recovery and growth mecha-
nisms under pressure. Adv Psychological Sci 5:445-446

6. Ollson CA, Bond L, Burns JM, Vella - Brodrick DA. Sawyer SM (2003) Adolescent resilience:
A concept analysis. J Adolescence 26:10-11

7. Liu Z, Li X (2007) Elastic chamber theory and its application in the analysis of the cardiovas-
cular system, vol 8. Science Press, Beijing, pp 67-69

8. Yang L (2005) Students’ mental health and social comparative study, vol 05. Guangxi Normal

University Press, pp 434-437



	89 Coupling Model Analysis of the Psychological Dynamic in Sport
	89.1 Introduction
	89.2 The Conceptual Model
	89.3 The Coupling Analysis
	89.4 Conclusion
	References


