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Table 1 Comparison of commonly used energy consumption measurement methods of physical activity
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From Direct Calorimetry to Computer Vision: History and Future of Measurement
of Energy Consumption in Physical Activities

WANG Yifan', WEN Xu'?

Abstract: The development process of energy consumption measurement technology is systematically reviewed
and clarified; various energy consumption measurement methods are analyzed; the new technology of computer
vision estimation of human body energy consumption is mainly introduced; the development direction of energy

consumption measurement technology in the new era of artificial intelligence is explored. Since the 17th century,
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the energy consumption measurement technology has gradually extended to a variety of non-calorimetric methods
which started from the calorimetric method, resulting from the reason that calorimetric theories were established in
17th and 18th centuries. The 19th century witnessed the development of human body calorimetric system with the
research progress on metabolism system, in the context of increasingly serious diseases. Since the 20th century, the
technology innovation from the second industry revolution and further research on metabolism have helped the
renewal of energy consumption measurement technology. Artificial Intelligence (AI) in the 21st century
empowered the technology to develop into contactless measurement methods. With the impetus of research needs,
theory and technology development, the existing measurement technologies have been renewing, but they still have
limitations in terms of the measurement accuracy, operability and economy. Calorimetric method is characterized
by high cost, complex operation, and poor practicability, while non-calorimetric method still needs to be improved
on measurement accuracy. With the advent of the era of Al, intelligent and contactless measurement technology
will be a key development direction. Microsensor is suggested to be applied regarding the calorimetric method;
remote data transmission can be used to make the equipment quicker and more convenient. When regarding the
non-calorimetric method, more related physical signs shall be explored to improve its measurement accuracy.
Keywords: energy consumption; physical activity; calorimetric method; non-calorimetric method; computer vision
technology

Authors' addresses: 1. College of Education, Zhejiang University, Hangzhou 310028, Zhejiang, China;
2. Department of Public Sports and Art, Zhejiang University, Hangzhou 310028, Zhejiang, China

(8% 70 1)

Characteristics of Interdisciplinary Knowledge Flow in Sports Science Based on
Citation Analysis

ZHANG Yuanliang, XUE Yuan

Abstract: Taken 79,758 sports science research papers collected from the core collection data in Web of Science
from 2011 to 2020 as samples, the characteristics of interdisciplinary knowledge flow of sports science from the
two dimensions of knowledge absorption and knowledge diffusion are analyzed by the methods of literature
measurement and visualization. The results show that the knowledge absorption of sports science mainly comes
from the journal groups such as health, nursing, medicine, molecular genetics, biology, psychology, pedagogy,
sociology and rehabilitation, etc., and has gradually formed a relatively stable interdisciplinary research model. In
the corresponding time period, the knowledge diffusion breadth of sports science increases logarithmically with
time; the knowledge diffusion intensity shows the characteristics of power-law distribution, while the knowledge
diffusion speed increases exponentially with time. 15 disciplines such as orthopedics, surgery, rehabilitation,
physiology and other are the core disciplines of knowledge diffusion for sports science while the research fields of
interdisciplinary knowledge flow mainly focus on sports trauma, sports physiology, sports rehabilitation, sports
psychology, sports sociology, sports system engineering, sports neuroscience, sports health and environment,
sports nutrition, sports biomechanics, physical education and teaching, children's sports and geriatric sports
medicine, etc.

Keywords: citation analysis; sports science; interdisciplinary; knowledge flow

Authors' address: School of Physical Education, Shanghai Normal University, Shanghai 200234, China
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