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Fig. 1 Tllustration of startup phase
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Fig. 2 Tllustration of continuous rotation phase

(a) 555

JiEE I
dh
x /k:]&</
S5 I SR6 IE AN
y

P03 T T e R
Fig. 3 Frontal orientation (top view)
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Tab.2 Vector parameters of joints and links
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Fig. 5 Illustration of the top-down view of hand motion
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Fig. 6 Motion planning of each joint -60
|\
-80 ™
u — — '24 ~ ) “'| ) ) ) ) ) ) ) )
3 W CHHAFER 1000001 02 03 04 05 06 07 08 09 10
BRI ¢ TR . EL B TR BT s
B 7 A5 RSB Iy

i RO E o Ab LR ooy iz AR R T A B
K hr, Wi 2.2 A H ¢, f£oxyr RERR T
P B K BN

R, =H,r, (8)
X = (8) SR (B T 45, AT 45 3 B Ok & N
R =J.0 (9

A 0 M 20 5 O ST AL AL 1) B MUHE B BE R
E XN

Fig. 7 Driving torque of right heel
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Fig. 9 Driving torques of shoulder joints
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Mechanics principle of Ala C Bar in cheerleading and its application

TANG Yan-xia', HUANG Guan-xin*?
(1. College of Sports Science,Jishou University,Jishou 416000, China;
2. Guangdong Provincial Key Laboratory of Micro-Nano Manufacturing Technology and Equipment,

Guangdong University of Technology.Guangzhou,510006,China)

Abstract: An “Ala C bar” presents a body rotation difficulty of cheerleading, which has a very important
position in cheerleading sets. In order to find out the mechanics principle of an “Ala C bar” and provide a
scientific basis for its training methods and evaluation criteria, the human body model of an“Ala C bar”
motion process is established based on the theory of robotics, and the motion planning and kinematic
simulation of the motion process are carried out. Then the Lagrange equation is used to establish the
dynamic model of the “Ala C bar” movement. Aiming at an ideal motion state, the driving force of the
main joints in the process of “Ala C bar” movement is analyzed. Finally, according to the dynamic
simulation results, the influence of three types of hand movements, double-arm opening and closing,
single-arm opening and closing and big-small T, on the driving force of each joint of the body is
compared. The analysis results show that the power leg is the main power source of the “Ala C bar”
movement,and the driving force of the power leg hip joint is not affected by the hand movement. Among
the three types of hand movements of double arm opening and closing, single arm opening and closing,
and big-small T,big-small T requires the least joint driving force. This study provides a theoretical basis
for the training and evaluation of an“Ala C bar”,which can be used for a reference by practitioners in the

training process.

Key words: cheerleading; Ala C bar;principle of mechanics;exercise planning;model of dynamics



