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ABSTRACT- Golf game is competitive and it has
attracted many participants due to its unique features. In
the many features, kinetics of golf swing was analyzed to
improve one’s performance level. The present study
examined the center of mass (COM) of a recreational
golfer during a phase from address to backswing top for
two different golf clubs. Kinematic data were evaluated.
The results indicated that there were some differences in
COM between two different golf clubs.
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I. INTRODUCTION

The golf swing is the most important part of a game of
golf. Therefore, the scientific research and motion
analysis should benefit trainers and golfers to develop and
learn theoretical basis and guidance for training and
teaching [1,2,3]. Although a golf club is a relatively light
object, when moving fast, it feels heavier providing
instant feedback. A greater golfer should have ability to
move the club freely, and has a steadier rhythm of the
upper and lower body and, thus, demonstrates a better
performance [4,5,6,7]. The greater golfer can maintain a
better balance during the swing and his/her body should
remain free to swing without interference from the club
and must maintain a balanced posture during the swing
[7,8]. The driver is the most important club because the
current golf game requires players to drive a ball longer,
and, also, the 7-iron are used most frequently in the
practice range. The driver is widely recognized by golfers
as the most difficult club for consistent accuracy [9,10]
because of the longer shaft, larger head, smaller loft,
lighter weight and larger range of motion. The 7-iron is a
beginner's club and the shaft length is right in the middle
amongst all clubs. The purpose of the present study was to
examine COM during “address-to-backswing top” phases
of 7-iron and driver of a recreational golfer.

1. METHOD

A. Participants

One recreational golfer participated in the present study.
He had no history of upper and lower extremity injuries
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and no physical training within 24 hours. The subject was
informed with the purpose of the experiment, the
procedure, and signed a consent form. A motion capture
system Motive Body2.2.0 and 4 OptiTrack 17W cameras
(NaturalPoint, Inc, Corvallis, OR USA), were used for
motion data collection. This system can capture and
record 3D movements precisely.

B. Procedure

The subject was asked to perform golf swings with a
7-iron or a driver. He used his own golf clubs. For the
purpose of the present study, only a phase from address to
backswing top was analyzed (figure 1)

Address Backswing Top

Figure 1. Golf Swing from Address to Backswing Top

I11. RESULTS

At the moment of address, the golfer uses the driver with
the center of mass positioned more to the right side of the
body in the coronal plane, more to the back side of the
body in the sagittal plane, and higher in vertical height
than the 7 club (Figure 2&3). The player's center of mass
trajectory is consistent throughout the backswing. With
different clubs, the player's center of mass was closer to
the coronal and height positions at the top of the
backswing(Figure 3).
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Figure 2: COM trajectory (medial-lateral axis) from
Address to Backswing Top
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Figure 3: COM trajectory (vertical axis) from Address to

Backswing Top

IV. DISCUSSION

The study objective was to examine COM of a recreational

golfer during swing of 7 iron or driver.

Center of mass is the point in a body or system of bodies at
which, for certain purposes, the entire mass may be
assumed to be concentrated. The force acting on the
center of mass is equal to all the forces acting on the
system moving in parallel to this point.

The displacement and velocity of the COM is meaningful
variables that allow evaluation of dynamic balance ability
according to the skill level of golfers [11,12,13,14]. From
the top of the backswing, the golfer's center of mass tends
to move downward and below the height of the start
position [10]. Smaller change of center of mass from the
top of backswing to hit the ball moment, means that the
more stable the golfer’s center of mass is during the
downswing, and the smaller the effect on the hitting effect
[10,11,14,15]

The rotation generated by the body during the downswing
transfers the force continuously from the feet to the club
head [13,14,15]. The power generated in the lower body
is transferred through the hips to the trunk, then from the

trunk to the shoulders, then from the shoulders to the arms,

then from the hands and shoulders to the wrists and hands,
and then to the club head. From the perspective of sports

biomechanics, golf is a rotational movement along the
longitudinal axis of the human body [7,11,14,15]. The
golf swing technique is a movement that rotates around
the longitudinal axis of the body; this longitudinal axis
passes from the head to the center of the body, and with
this axis as the center, the club, shoulders, waist and lower
limbs are swung with two arms and two hands to make a
gyration, and the swing trajectory should be a relatively
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uniform large arc [14,15,16].

V. CONCLUSION

The study concluded that there were some differences in
COM during golf swings of two different clubs.
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