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Sequencing and Timing in Goli

When performed by experts, the
golf swing can look simple and
efficient. Yet when the average
golfer attempts to hit a golf
shot, the distance the ball trav-
els often belies the effort that
they put into the shot!

One of the key differences be-
tween the expert player and the
average golfer is the sequenc-
ing and “timing” of their body
movements.

Advanced golf technologies,
such as Golf BioDynamics, al-
lows golfers and their instruc-
tors to evaluate the timing and
efficiency of their golf swing.
Based on sound golf engineer-
ing principles, a single graph or

by Robert Neal

chart can quickly summarize
the difference between a ‘well-
timed’ and ‘poorly-timed’ golf
shot.

In simple terms, the downswing
movement of the body involves
the sequential movement of the
hips, upper torso, arms and
finally club. Sensors attached to
these body segments give their
position, orientation and speed
of movement throughout the
swing. The sports scientist or
“golf tech” savvy coach uses
these data to garner a profile of
when each segment speeds up,
reaches its maximum speed
and then slows down (the slow-
ing down is important to create
a whip-like action).

The key to an efficient golf
swing is to have the hips reach
their peak speed before the
upper body, which in turn, must
reach its maximum velocity
before the arms and hands. The
club should attain its peak
speed at impact. This sequence
of events is known in golf engi-
neering circles as the kinematic
sequence or the timing se-
quence and it is key to develop-
ing an efficient golf swing.

Understandings of the sequenc-
ing and timing of body segment
involvement in the golf swing
are still evolving and until re-
cent times we have had to rely
on principles taken from other

sports. For example, the ideal
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Don't miss it!

The World Scientific
Congress of Golf

The Fifth World Scientific
Congress of Golf will be held
in Phoenix, Arizona in March
2008.

As with past Congresses,
empirical and review manu-
scripts concerning three pri-
mary areas of the game of golf
will be presented — The Golfer,
The Golf Course and Equip-
ment. The Fifth Congress will
be held at the Crowne Plaza
San Marcos Golf Resort in
Chandler, Arizona. Check the
website for the schedule, the
list of the presenters and key-
note speakers.

http://golfscience.us/

“NO MAN IS SO STUBBORN, SO
CONCEITED, SO ARROGANT OR SO
ACCOMPLISHED THAT HE IS NOT
CONSTANTLY STRIVING TO IMPROVE
HIS SCORE. HE MAY NOT ADMIT
THIS TO OTHERS. HE MAY
PRETEND THAT MEDIOCRITY IS
ENOUGH FOR HIM. ... THIS MAN
IS TELLING A WHITE LIE AND HE
KNOWS IT.” (HOGAN, 1957).

Cont"Sequencing and Timing:.:

pattern of body segment involvement
in an over-arm throw was postulated
by Bunn (1972). This idea was called
the summation of speed principle.

In an over-arm throw, the first seg-
ment to reach its peak speed is the
torso (trunk). Once it has reached its
peak speed, the shoulder starts to
accelerate past it. Similarly, once the
shoulder attains its peak speed, the
elbow begins extending, and so forth
until the ball is released from the
fingers when the body can no longer
move fast enough to keep up with the
ball. Similarly long game golf swing
biomechanics follows a similar pat-
tern.

To investigate the timing sequences
of highly proficient golfers is impor-
tant, since we want to be able to
develop strategies (drills, exercises
etc) to alter the timing of body seg-
ment movements in the golf swing in
order to improve the mechanics and
therefore the efficiency of their
swings.

In the model that we currently use to
capture and describe the body me-
chanics of the golf swing, we have 4
sensors of a realtime 3D motion
measurement system attached to the
body at the pelvis, upper torso, head
and left hand (right-handed golfer).

The data obtained from the sensors
allow us to calculate the speeds of
the various body parts. In our re-
search work, the method of quantify-
ing the timing and sequencing in the
swing relies on determining the peak
speeds of the various body parts, as
well as the time delays (lags) be-
tween these peaks.

So, what is ideal body sequencing in
golf? We think that the data illus-
trated in Figure 1 (below) show an
ideal (downswing) sequence, where
the hips reach their peak speed prior
to the shoulders, which in turn reach
their peak prior to the hands. Of
course, had we measured the motion
of the club, it would be expected to
reach its peak at the moment of
impact.

This pattern is evident in EVERY
great ball striker we have meas-
ured using the GBD system. That is
not to say that every tour player
has a perfect sequence however!

In this newsletter and in subse-
quent issues we would like to pre-
sent data from various golfers who
exhibit distinctly different patterns
of ‘mistiming’ or poor segment
sequencing. For each case, we will
also hypothesise about the possi-
ble underlying causes of the poor
timing sequence. Most often, we
find it is a combination of both
technical and physical issues
that are contributing to the

sequencing problem. T
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Scientilic Journal for Goli

A new publication now exists for those seeking a lop qualily, continuing education resource with a golf focus. The new Annual

Review of Golf Coaching is a lechnical, peer-reviewed journal that strives to bridge the gap between golf coaches and the experts in
sporls science. The first edition was distributed in October 2007. It promotes reflective practice in the goli communily, encourages new
research and has instituted an open review policy on all published articles. Simon Jenkins, the Editor-in-Chief has assembled an impres-
sive array of experts in both the sports science arena and the golf industry to sit on the Editorial Board.

Look for: “Body Segment Sequencing and Timing in Golf *

Robert Neal (Golf BioDynamics, USA), Ryan Lumsden (Golf BioDynamics, USA), Mark Holland (Australian Institute of Sport) and Bruce Mason

(Australian Institute of Sport)

For more on upcoming feature articles and ordering details visit:

hitp:/ /www.multi-science.co.uk/golf-coaching.him
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Rob, how did you develop the
ranges or corridors for each pa-
rameter featured in your GBD 3D

Reports?

Back in 2000, Golf BioDynamics initially
tested approximately 75 golfers mostly
from the Australasian and European
Tours, measuring the 3D kinematics for
each. Six of the best coaches/Teaching
Professionals in Australia were asked to
rank these golfers on their ball striking
ability. The averages of the top ten
ranked male golfers and female golfers
were used as the starting point in an
optimization program that | wrote. This
optimization process had certain con-
straints (e.g., characteristic properties of
muscles and the maximum torque a
muscle can produce) and an objective
function of MAXIMUM POWER, MAXI-
MUM CONSISTENCY and MINIMUM
INJURY RISK. Once an optimal solu-
tion was derived, a set of corridors was
produced based on this solution plus
and minus the average variability of the
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Golf is a terrible, hopeless addiction,
it seems: it makes its devotees willing
to trudge miles in any manner of
weather, lugging a huge,
incommodious and appallingly heavy
bag with them, in pursuit of a tiny
and fantastically expensive ball, in a
fanatical attempt to direct it into a
hole the size of a beer glass half a
mile away. If anything could be

better calculated to convince one of

the essential lunacy of the human
race, | haven't found it. - Mike

Seabrook

data of the ten best ball-strikers. These
corridors are based on the fact that
there must be certain fundamentals
present in a quality golf swing.

Since then we have measured more
than 300 Golf Professionals (150 Tour-
ing Professionals) from around the
world and found that 75% of them fall
within the corridors of our “ideal model”.
In fact, having now measured over 5000
amateur golfers crossing the entire
spectrum of skill level we are assured
that the better the player, the closer
they are to our “ideal corridors”. These
corridors are based on the fact that
there must be certain fundamentals
present in a quality golf swing; however,
there is enough flexibility in the system
to allow for individual idiosyncrasies.
The corridors have now been modified
so that they are age and sex depend-
ent. This means that we can compare
our clients with a realistic model and yet
still know what the best players in the
world are doing in their golf swings.
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Golf BioDy- ‘ ‘ namics has just
commis- 3 sioned a com-
plete rebuild 'y . ] N of its website
by a com- - . ) pany called
Abovo Creative. The site rebuild will be a step by
step process beginning January 2008. The aim is to enhance the world recog-
nized GBD brand build a more customer-driven, dynamic and refreshing web site
that amongst other things increases the market awareness of the availability and
functionality of products that GBD possesses.

Some of the features being considered:

The ability for users |
geographic informatio|

A restricted access area for GBD Team members — basically a resource
area to download marketing information such as flyers, course notes, pho-
tographs as well as soft ware upgrades.

Provide a forum for Team members to allow discussion of issues such as
successful marketing techniques, problems etc.

Provide a blogging area for GBD to discuss latest issues, research etc

Your ideas are valuable so if you have any suggestions please call or email either
Rob or Karen.

] / : Back in the early 1990’s Rob com-
. peted in the Australian Sand Green
0 | Championships in St George (located
are gﬂ 0 / ¥ in the western part of Queensland,
/ Australia) and finished 4th! “Once
you got used to the speed of the

I?\ecent photos from a friend'travel- greens they were relatively easy to

ling through outback Australia...yes, putt on—they are quite flat and of

this is an actual golf course! course very slow!”.

This particular desert course is lo- As you can imagine, approach shots green so that it runs up. There is
cated near the opal mining town of to sand greens are remarkably differ-  9Uit€ 2 lot of skill in learning how
Coober Pedy in South Australia (see ent to grass greens. Since the short of the green you need to land
blue dot on map below). With maxi-  ‘greens’ are very hard, it is almost the ball.

mum temperatures in the high 30's akin to landing the ball on hard pan. Rob’s fashion tip for playing on desert
(Celsius) during summer the majority  The ball must be landed short of the courses—don’t wear white! The

of housing is underground.

sand on the greens is actually mixed
with oil!

Photos courtesy of Barry

Cheales—Coober Pedy
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