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The article by Steven Slon discusses the increasing role of computers in sports, from training athletes and
advising coaches to forming team strategies. It highlights the potential benefits and drawbacks of this
technological integration. While some see computers as tools to enhance human athletic performance, others fear
they may reduce competition to a numbers game or even replace humans in sports. The article also explores the
field of biomechanics, where computers analyze high-speed films of athletes' movements to improve performance.
However, the author notes that the human element, such as motivation and intuition, cannot be measured or
replaced by computers.

The article discusses the use of technology and computer analysis in improving the performance of athletes. It
highlights the Elite Athlete Project, which uses computer analysis to study athletes and help them improve their
performance. Examples include hammer thrower Dave McKenzie, sprinter Calvin Smith, and high jumper Louise
Ritter, who all saw improvements in their personal bests after implementing changes suggested by the computer
analysis. The article also discusses the use of formation analysis in team sports, using the US Women's Volleyball
team as an example. The team went from being ranked 45th in the world to being in the top five, largely due to the
use of technology. The article concludes by discussing the limitations of computer analysis, emphasizing that while
it can provide valuable insights, it cannot replace human intuition and adaptability.
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COMPUTERIZED
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THE DAWN OF A DIGITAL FUTURE FOR SPORTS?

GREG NORMAN
Golden Boy Of Golf

L CRANE BROTHER -

i ot right or left-handedness of the batter past
= performance of each batter against today’s -
opposing pitcher and so forth. Weaver |
took one look at the printout and tore it |
up. Today, Weaver has been put to pas~ )
ture in the bland world of television sports
- commentary. And Dave Johnson has just |
become the manager of the New York |
Mets. Whether even the mightiest com-
puter can help this perennial last-plaoe
‘team remains to be seen, of course. But,
whatever his results, Johnson and his cm'n-
puter are in, and Weaver and the uld |
guard are out. Many other major league
- baseball managers are already working
closely with computers.

'An outspoken supporter of ¢ onmputem ‘
in sports, Gideon Ariel, Ph.D., director of
the Coto Research Center in 'Cahforma»
and chairman of the Biomechanics Com- |
mittee in the Sportsmedicine Division of

~ the US Olympic Committee, goes so far
as to suggest that the remammg Earl -
Weavers of sports are lwing in the dark
ages. He predlcts. “What you will find 3
more and more is that sports in the future |

will rely on science, rather than guessing -
and witcheraf b, o sy

2023-09-27
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adapt to new circumstances — E
or even more important —

see that greatest athletic |a|u|r
of all, the ability to rise above
ones own limitations.

Bob Ward, PE.D., is the con
ditioning coach of the Dallas
Cowboys football team. He
rejects the notion that com-
puters provide the only precise

means of coordinating delicate
training information, and he
feels that many reports have
exaggerated the computer's
worth. “Not that science isn't

ike it or not, the 1984 Olympic games
will signal the dawn of Ariel’s digital
for sports. According to

Charles (Chuck) Dilman, Ph.D., head of
the USOC Elite Athlete Project, the US.
team is spending more money on com

puter research than ever before —
cially as its use rlwellils with olhnf dis-
ciplines in spo cine, It's not that

Rod Serling’s view of the world has come.
we Computers won't be receiving any
d medals, but, because of them,
according to Dilman, some athletes will.
‘Over the past few years, computers
have been m!dung!‘ur in the move-
ments of discus throwers, runners, race
walkers, jumpers and

other —

Frant, side and rear views of & computerised hurdler.

an athlete has to exert a particular force
at a particular time"

On the computer screen, the filmed
motion of the athlete is
mnfmumlsﬁanwkﬁmum

like the athlete under
:ludy Ariel can watch the stick figure go
through its motion, and then try to find
mmmbﬂuwmﬂm%uwhm
imize these vertical forces and see what

you see
Ihatl!youwveyourmauulelum

the vertical force is greater:
So, then the coach gosont to the

translated into a

field, armed with his pnnmul
and tells the athlete
i u‘f."“"’“"m
and see if he gets hi u. It
doesn’t always work. The

puter model cannot perfu:liy
Iﬂnd.klhhumfﬂmmn

kn;ﬁm the athlete’s
legs ¢ ﬂ'mlﬁl shoulders to a
different position. “You cannot
create a nndf.lwﬂ\a: is unml
istic” says “So you a
‘working only within a range. uf
‘possibilities.”
It is also hard to teach an ath-
lete the precise change that the
computer has called for. To wlvc this

to a pre-set pattemn, Ariel's machine can
train specific muscles and can actually
hd-m-ﬂnhh-nmm’;:nuinm‘lat say

m.mmw.h&mmmu

Olympic athletes. Computers are also
devising team tactics, determining condi-
tioning techniques, and even phm.h\g the
diets for American Olympi

At the heart of ﬂ\:lnrof mmpums in
sports is a kind of human engineering
«called biomechanics. The most visible
figure in this field today is Gideon Ariel,
though he is far from alone.

Biomechanics is the study of body

d th o] rel e

e physical
between the different body parts that are
reponsible for movement. At his Coto
Research Center in Trabucco Canyon,
California, Ariel works with TV tennis
instructor Vic Braden in the study of the
tennis stroke and with the US Women's

strategy:. Ariel is himself a former discus
thrower and has a special interest in track
and field. Before becoming a US citizen,
he competed on the Israeli team in the
Rome and Takyo Olympics. (His personal
record is 56 meters.)

He explains that computers ean help
improve the performance of an athlete by
analyzing high speed films of his move-
ments. “Let’s take the high jump,” he says.
“Obviously you want to defy gravity by
exerting a vertical force. The human body
is made up of segments. You find what is
the interplay between these segments
creating a vertical force. You find where

World of Sport = July 1984

Gideon Ariel standing beside the ‘Smart” Exerciser.

should be and how close he is to the ideal.”

In the course of analyzing athletes in
motion, biomechanics has influenced
training procedures and altered our under-
standing of numerous sports. For
example, it used to be that long jumpers

were taught to strengthen their calves for .

the last push from the board. But close
study reveals that the best jumpers don't
fully extend their toes until they are two
feet from the board. “Far more important
than the jumping leg is the free leg,” says
Ariel. “It and the torso accelerate as the
planted leg decelerates. Then the jumping
leg is yanked off the ground. That leg isn't
pushing, it’s trying to catch up.”

Similarly, biomechanical analysis
uncovered a flaw in the logic of many
baseball pitching coaches. It was known
that much of the power of the throw is
generated by the flicking of the wrist just
before the ball is released. Logic said that
strengthening the wrist muscles would
increase power. But high-speed films
showed otherwise. While studying the
Kansas City Royals’ pitching staff in the
late seventies, Ariel discovered that “The
wrist snaps far faster than any muscle can
contract. It just goes along for the ride,
so it is absolutely useless to train the
wrist.”’

Biomechanics has also demystified
hitherto unknown aspects of certain
sports, In ice hockey, for example, it used
to be a marvel that the great shooters
could generate so much force with their
slap shots. It didn’t seem physically pos-
sible to derive such tremendous puck

speeds from merely swinging the hockey
stick. Computers solved that mystery: The
hockey stick hits down on the ice behind
the puck, bends back and then snaps for-
ward, whipping the puck with a tremen-
dously amplified force.

interested in computers for some time

now. Perhaps the most dramatic story
involves Al Oerter, the four-time Olympic
discus champion who, in 1977, called
Avriel at his headquarters and talked about
returning to the sport, “He was so nice on
the phone that I had to say yes,” Ariel
recalls. “"He told me, ‘We competed in the
same games. But | didn't even make the
final”

Three years later, the 44-year-old Qerter
had thrown the discus 27 feet farther than
his best gold medal distance, 212-6, and
he got a spot on the 1980 US Olympic
team. The team never went to Moscow,
of course, so Qerter is still talking about
trying out for the US team in 1984.

“It's basic physics,” says Ariel, explain-
ing how he's helped Oerter — now in his
late forties — to overcome the deficits of
aging and and be able to compete with
20-year-olds and younger. “We know that
for the discus to go so far it must leave
the hand at a certain velocity and a cer-
tain angle. So we work backward. For the
discus to have that velocity, then the hand
must have that velocity. For this to
happen, the forearm must be moving so
— then the upper arm, the torso, and so
on down to the feet”

Forward looking athletes have been
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to support Erving, 5
omﬁna!hduw,&dlhmdldndn
:lhe:hmplon:hbi.n]m and currently
“are among the leading contenders in 1984.
~Along the way, ticket sales increased

& mrswhmm;npums;ajl u could
savlhaﬂh-y ¢ only human. E:(.'nwdl.

*ject itover any future course that you want,
Bt there will always be limits.

- Sill,| Earl Weaver was wrong lo tear up
printout.

Precisely because computers
m&mnﬂydﬁnkfermtl.mhm
il nolasions
when intuition must ¢ override the
| puters decisions. The i kwll]belﬂhcp
-aciear thatis.
wh he computer n the first

place,

4 A;thw.rd puts it, “I'm all for the
Researc! fates v “that his presence tteam | computer, but not at the expense of the
.mmwumac«mr- peum " in 59,000 more f; reatest computer of all — the human
their Hewlett-Packard 3000 computer | — less than one thousand more per game. | mind” W
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