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Introduction
The kicks analyzed in this study were the front kick, side
kick, and roundhouse kick. Each kick can target the same
area, but each are different on execution.
The front kick is the simplest out of the three. To do it,
one lifts up the knee vertically before extending the leg to
hit with the ball of the foot.
Figure 1: Front Kick

The side kick and roundhouse kick are both modified
versions of the front kick. The side kick begins by
lifting the knee and pulling it closer to one’s body.
While doing so, one turns his or her body to the side
and extends the leg by pushing it out, aiming with the
heel or blade of the foot.

Experimental
Purpose:
To investigate the physics of karate kicks, determine
max speeds of each kick and then compare the
speeds of each kick.

Filming:

Results
The data from each of the three chosen kicks was put into graph
format in terms on speed (√((x-velocity)^2 + (y-velocity)^2))
versus time.
Graph 1: Front Kick- Speed vs. Time

Results and Conclusions
The maximum speed was determined by two
methods. First, the highest point on each speed
versus time graph was determined through Logger
Pro.
Graph 4: Roundhouse Kick- Speed vs. Time
Finding Max Speed

Figure 4: Fighting Stance

The instructor preformed three
separate styles of karate kicks:
the front kick, side kick and
roundhouse kick. Each kick
was executed in a fighting
(sideways) stance and with the
front leg (in this case the left
leg).
The kick was done five times and
was recorded on a high speed
camera at 300 frames per second.
These videos were trimmed
through Quicktime so that each
kick was separated. The three
best kicks from each style were
then chosen for the analysis.

Graph 2: Side Kick- Speed vs. Time

The average of the maximum speed was calculated for
three trials for each kick. A second method was also
used to calculate maximum speed. Using a polynomial
curve fit to find the speed as a function of time, the
derivative was calculated and set to equal zero to find
the maximum and minimum values of each curve.
Results for each kick for each method are shown
below.

Figure 2: Side Kick

Data Collection:
After each kick was filmed, the videos were analyzed
through the program Logger Pro. Data points were
placed on the ball of the foot once the kick began and
stopped when the kick had hit its ‘target’.
The roundhouse kick also begins similarly, however
the end motion is different. As one lifts the knee and
turns to the side, the leg is then swung in a
semicircular motion to hit with either the front or ball of
the foot.

Figure 6: Data collected through both methods

Graph 3: Roundhouse Kick- Speed vs. Time
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The front kick was found to have reached the highest
speed out of all kicks.

Figure 3: Roundhouse Kick
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Figure 5: Plotting Data Points

