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Quantitative Analysis of Motion Technique of
Race Walkers by Vector Coding Technique

JIA Yi, GUO Yu

(School of Sport and Physical Education, North University of China, Taiyuan 030051, China)

Abstract: Objective: To explore the feasibility of using vector coding technology to analyze the motion
coordination mode of race walkers, and on this basis, to analyze the motion technology and coordina-
tion mode of race walkers. Method : Data is collected from the top 10 and the last 10 athletes who par-
ticipated in the 20KM race walking of 2010 Beijing Walking Challenge, the 2010 Guangzhou Asian
Games Walking Competition and the 2012 Taicang International Walking Challenge. By a CASIO
FH25 high speed camera’s stereo fixed-focus and SIMI Motion analysis system, SIMI Motion analysis
system is used to digitalize the video data of athletes, and the angle parameters of hip and knee joint
are obtained. On the basis of the hip-knee angle phase diagram, the hip-knee coupling angle is calcu-
lated, and the frequency statistics of the lower limb coordination mode of athletes are carried out by u-
sing vector coding technology. Result: (D The stride frequency of high-level athletes (3.61 4 0.18
paces/second) is significantly higher than that of normal athletes (3.43 £ 0. 12 paces/second); @
There is a significant difference in the frequency of HP + and H + K + coordination modes between
the two groups during the support period; @During the swing period, the variation of coupling angle
of high-level athletes (15.2 4=6. 7°) is significantly lower than that of normal athletes (22.5 £9.1°).
Conclusion: Vector coding technology can quantitatively analyze the coordination mode of lower limb
links of race walkers. During the support period, the coordination mode of fixing knee joint and exten-
ding hip is the main mode in the general group, while the coordination mode of the high-level group is
more diverse. During the swing period, there is no significant difference between the two groups in
the mode of motion coordination, but the variation degree of motion coordination of the general group
is significantly higher than that of the high-level group, and the motion stability needs to be im-
proved.

Key words: vector coding; coupling angle; race walking; coordination





