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INTRODUCTION 
 
Among the badminton skills, the forehand overhead smash 
is the most powerful stroke. It can be divided into two types, 
the standing smash and the jumping smash. Previous studies 
related to badminton skills had been conducted by several 
researchers, Gowitzke and Waddell, 1979, they used 2D 
model to describe the smash strokes. Tsai, et al, 1996, they 
used 3D model to analyze the smash strokes. The purpose of 
this study was to find out whether the difference between 
standing smash and jumping smash in shuttle velocity was 
from the net on the badminton court or not. We analyzed the 
kinematics variables (shuttle velocity, linear displacement 
and velocity et al) on the upper extremities of the high 
school elite badminton players when they were performing 
the standing smashes and the jumping smashes to the ground 
and to the target in the air. 
 
METHODS 
 
Four high school elite players (age 18yrs, high 174cm, 
weight 67kg) in Taiwan were served as the subjects. The 
patterns of the shuttle in this study were divided into two 
different trajectories. While the players were performing the 
normal standing smash and the jumping smash on the court 
with net, the target of the shuttle is on the ground of 
opponent’s court. The other was that the players were 
performing the standing flat smash and the jumping flat 
smash into the target straight in the air. The height of the 
target in the air was similar with the height of the contact 
point. The upper extremity of the subject was separated into 
three segments. The segments were estimated by using the 
Dempster’s parameter. One Redlake 1000 high-speed digital 
cameras (500Hz) were used to record the 2D kinematics data. 
A repeated one-way ANOVA and the Pearson product 
moment correlation were used to test the selected variables 
at .05 significant levels.  
 
RESULTS AND DISCUSSION 
 
Table 1 shows the kinematics variables of the upper joints in 
the standing smash, the jumping smash and the standing flat 
smash and the jumping flat smash strokes.  
 
Table 1: The Kinematics Variables of the Smash Strokes 

Variables 
Stand 
Smash 

Jump 
Smash 

Stand 
Flat S. 

Jump 
Flat S. 

Time of Contact (sec) 0.004 0.004 0.004 0.004 
Shuttle Velocity(m/s) 84 93 87 95 
Shuttle Angle (deg)    * -4.6 -13.1 -2 -5.6 
Shoulder Angle (deg) 163 164 158 170 
Elbow Angle (deg) 176 177 178 175 
Wrist Angle (deg) 187 188 192 188 
Shoulder Ang Vel..(deg/s) -525 -740 -650 -716 
Elbow Ang. Vel.(deg/s) -895 -1101 -1203 -770 

Wrist Ang. Vel..(deg/s) -3420 -2758 -1511 -2458 
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Figure 1:The Graph of the Shuttle Velocities of the Smashes 
 
Figure 1 shows the average shuttle velocities of the four 
smashes at the contact point. The duration time of shuttle 
contact of the four smashes was the same (0.004 sec). The 
initial velocity of shuttle of flat smashes (87m/s, 95m/s), the 
velocity of normal smashes (84m/s, 93m/s) there was no 
significant difference among four smashes. The shuttle 
flight angle of the jumping smash was greater than the other 
smash strokes. The patterns of the angular velocity at the 
contact of the smashes were wrist > elbow > shoulder. The 
patterns were followed the rule of kinetic chain. There were 
no significant difference and correlations between initial 
shuttle velocity and the angular variables on the upper 
extremities. In this study, we compared the difference 
between standing smash and jumping smash in two different 
experimental set up. There were no significant difference 
between the normal smashes and the flat smashes.  
  
SUMMARY 
 
The purpose of this study was to analyze the kinematics on 
the upper extremities of the high school elite badminton 
players in Taiwan when they are performing the jumping 
smash and the standing smash strokes into the different 
targets. There were no significant difference between the 
normal smashes and the flat smashes. 
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