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Computers have been used in a variety of applications

for athletics since the late 1950's. These have ranged from
computer-controlled electric scorsboards to computer-designed pole

vaulting poles.

injury reporting
system. The inju
on which various
treatments are e
statistics and i
training staffs.
ready-made forms

Described in this paper are a computer-based athletic
system and a computer-assisted football scouting

ry reporting system uses an optical mark sense form
data concerning an athlete®s injury and subsequent

ntered. Report programs then produce various

nformation on player statuses for the coaching and
The football scouting system provides the scout with
that may be used to record observations on

individual plays and players. A series of reports may be requested by
the user. Sample
provided. (DGC)

reports from the football scouting system are
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Toe proliferation of computer and computing
technology in the past ten years has had an
effect on nearly all academic disciplines. Cer-
tainly, athletics and related programs are no
ecxception. The utilization of computing services
as well as the purber of applications supporting
athletics is low when compared to more tradition-
al computer related activities (e.g.. engineering,
science, egc.); bowever, very much on the in-
crease.

The indoctrination of students iu high school
and collese to computers and their technology has
resulted in orienting people of all disciplines
to the merits of computing. This, coupled with
the inareasing availabitity of hardware, has pro-
vided th> opportumiey to apply the valuable re-
sonrcesn of antorvition to support athletics.
»ationat exnosure of orofessionat athletics and
tie frequeat references in the media to the pro’s
use of computers have aiso served as catalysts to
many peeple responsible for athlecic nrograms to
jnvestigate the computer’s potential for their
situation.

The use of -computers by athletics and their
related activities is a very recent phenomenon.
Hewever, attempts were rnade as earlv as the jate
19506 to interrate computing inte sports. A
baseball tenn trield replacing the manager con-
cept of ruaping their team witn rotating head
coaches. They also used the cowputer to solve
such problens as which relief piteber to call in
a certain situ-tion, and prebably which candi-
date for head coach shouid be next 1n line when
the incumbens failed to vield a winner. They
had several problers among vaich were:  (a)
the lack of prod kall plavers, (b) the atti-
tude that plavers should play the eame with-
out the i1aterference of computers, wnd {(c) the
lack of credibility concerning the information
furnished by the computer.

Several otler expertwents were tried
through the carly and nid 1704, Maut were
fndecd caplotatery in natare, and required a
high level of corpater novhistication on the
part of the user such that few, if anv, were
annownced as wnccessful. The antroduction
and ultimate aveaulabicty of third eeaeration
computers, tieir terminal capabslities, dad more
wsabie hiph level lanonaees browht a whole new
bacce from which to apply «ompnt 'nz o athletice
and sporte.  Today, snch thing 3 conversatioval
terminals, spesial purpece mini-computers, avai l-
abflity of data bawe technolesy, the potential
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of medium—-large sczle central processing units,
and breadth of knowiedge in the application of
computing have served to provide sports and ath-
letics with some many unique and creative systens.

Certainly one of the more common uses for the
computer in support of sports and athletics is the
processing of administrative data. Accounting,
budgeting, and other business tvpe functions are
assisted by data processing systems both for pro-
fessional and amateur programs. Such things as
computerized season's ticket files and lists are
often used when the number of tickets involved is
very large. Most of the systems iu operation that
perform such functions as listed above are in-
directly supportive of the athletic programs. The
main theme of this papcr will however, deal with
applications of more direct support for athletic
contests and athletes through the use of comput-
ing.

Research efforts assisted by computer nodeling
and testing have had a very significant impact
on various sports programs. A recent television
special dealing with football injuries devoted
a large portion of time to the portrayal of study
efforts aimed at improving the design >f the foot-
ball brlinent. Several majer universitics were
involved and explained their research techniques
which involved a great deal of modeling and im-
pact study aralysis via compnter. Shdould these
studies resuit in a safer helret, as 1t appears
they wili, the impact on the football player will
be very direct and beaeficial,

Arother exarmale of beneficial rescarch that
could lead to improved performance was done by
Professor James 8. Vernon, associat¢ profcssor of
mechanical enginecring at the University of
Southern Califorania. FProfessor Vernoa has de-
signed and built a pele-vaulting pole with a bend
in it.' He used the compater to help solve the
very complex cnerpy problems involving the motion
of the vaulter, eancrgy in the pole, ete. Optimizn-
ing on his theorv and wsing o proper bent pole
desipn and vauiting tecanique, Profczsor Vernon
predicts the theorcetical possibility of a 28%
foot vault,

Contests have heen directly affected by the
use of computers in miny wiys. Confervnces have

b James B. Vernon, "Pre-Bent Pole Looks Promis-
ing," The Beot of Tou Beta Pi, Fall, 1974, pp.
14~15.
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wohieduled theie ofticials vin conputer, 2wl used
the sare svatems to evaluate their performaines.
Several apectti, cgamples ob compater driven
wCoting and display deviees have been publicized

seatly, X corple of e ape an 1BM 1130 was
nted in van .nd aade the provessional solf
e, the side ot tne van served ag the score-
board and the computer took c.are ot heepng the
seoceboard up to Jdate as the scores for each hole
came . Certainly one of the most modern score/
message boards in sports taday is at the Harry S.
fru=m compaex in hansas City.  Joe Garagiola of
NBC did one of his specials on the operation of
the bageball scote ud wesnage board and anyone
watchiey, iad to be inpressed.

The professionats are not the ounly ones to
use computers te assist in contests regulation
and scoriag. Lakeville Junicr High, lLakeville,
Minaesorta wsed its interactive computer on the
ES (total (nformation Edncation Systems) net-
work for siuch a purpose. they set pairing by
weight, arade, and school for a wrestling tour-
naceat o1 atae teams and 150 wrestlers. Not
only did the antomation of the pairing process:
wave Lirme, it was far more equitable in its sched-
uling and matching of- the wrestlers. Also, the
$2ad wmeal SCAL “Mational Gymnastics Championship
held at Peansylvania State University used an
interiwctive terninal system to tabulate the
scores for its 43 participating institutions, 180
performers, and 5,000 itadividual scorcs.3 The
iutricacies of the ugyrmnasties scoring processes
were all coded into the nmain corputer, so team
and individual scores and totals were broaght up
to date irsmediately upon eatry. This allowed
off irials, ceaches, and others to gain current
ctatus reacrts spon demand throughout the session.

Proiessional foothall is probably oue of the
aost prolific users of computer systems in sports
today. Yearly atl of the pro teams use computer-
ized scouting reports to assist them in selecting
plavers ie the draft." Plaver scouting is by no
ceans the limit of pre-football's computer
assistance. Opponent's tendencies on ot fense and
dofense as well as studying one’s own tendencies
are among the cany applied users of the computer
w1 wane planning. A more therough explanation
of 3 pare scouting program and its uses will be
covered loter in this paper.

Many other examples could be listed from near-
iy all cempotitive sports an which the computer
1s used in vae form or another. Specifics on
many o1 these 2pplications are kept very confi-
dent:al be the teams usiag them.  The advantage
of 1 tedar Rnowing tic soccific breakdown of
seouting dita used apgainst then would 'mdoubtedly
be a valuable asset. Having oeen closely in-
volved with the developrent of two systems used
diveerls to suppores athicties, it's very clear
thot such syst-as can be very valuable to a
sporte program.  Ihe description of these two
systerns tollow:

- Y{_x.\".l{.\';lhkx;.v;-:. "atching Up the Grunt and
AEDS Monitar, April, 1974 pape 4,

"ret's ferminal Score. Athlet's Feats,™
Computeryvor ld, December 4, 1974, page 8.

Cromers,”

w2

4 ¢4, teu, "Uard to the Wise," E}‘H__YQ_X}__D_-I_i ly
s, October 2t, 1971, spores Section.

. S ' Y Y

5 e le Rote, "Computer in the Startiog Linewp,”™

i\_'ll&,_ October, 1973, pp. 26-28.
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Athtetie Fnjury Report System

The uwse of the computer to brea\ dowa data on
athletic injuries s a naturals The process is
2 reasomably mndane task and very tiwe coasuning
if attempted namally. However, the computer can
aml will perform this ananlysis with extreme ae-
curacy and specd.  The trainer and his staff no
longer will need to spend many heurs of mamml
processing to produce veports of thewr activi-
ties. Tiese manual reports, at best, just
seratched the wurface of providing useful infor-
mation. The use of the computer in the analysis
process will allovw a greater mmbher of data items
to be considered and yet reguire less persounel
time to break down.

The procedure nsed at Northeru Illinois Uui-
versity the past several years and adopted in
wodified form for the 1973 year by seven univer-
sities in the Mid-American Conference is based on
the collection of injury data chrough the use of
an optical mark sense (OMR) readable sheet.
(Figure 1) This sheet is used in the training
room and data is collected for each athlete re-
quiring the trainer's attention. Specific data
iteas are collected about the injury and its
treatments. There are two items on each side of
the sheet that are somewhat unreaited to the in-
jury itself, but absolutely required to machine
process the sheets. These two items are the
athlete's social security number and the injury
number which is merely a sequence number denoting
how many injuries the player has had requniring
visits to the training room. Each of these ele-
ments is required on both sides of the sheet to
insure the mechanical process of matching the
information on the two sides of the collection
sheet into a single machine processable record.

From looking at the sheet, it is obvious that
the process of recording the data is not an in-
significant task. And, indeed, a good bit of the
time formerly spent on reducing injury data manu-
ally can now be used in recordiug the data on the
OMR sheet. There are probably several juscifi-
cations and rationalizations for reinvesting this
time. First of all, the sheet has the capability
of recording a significantly larger number of data
items than are usually recorded under a manual
system. The more data collected, obviously the
more in depth analvsis available on injuries and
their treatments. The time spent coding the OMR
sheets can be spread through the entire season;
whereas, the manual compilaticn of an injury re-
port at the end of the season would concentrate 4
great deal of time within a few days or weeks.
Also, after using the OMR sheetrs for several weeks
the process of recording on them becomes increas-
ingly faster and ecasier.

Analysis of the fnjury data requires several
steps. These steps are:

(1) Processing of completed forms through the

OMR reading device amd converting data to
cowputer processable form.

(2) The cxecution of several computer prograns

which match the two sides of the injury
form's dat.a produced in the previous step

ﬁ’jzﬁa_Thllj.Alfrod Kranz, Rarold Morris, William
Tessendort, J. Randall Rvaa, "Northeen [1linots
University Athietic Injury Beport System,”
Athletie Traiaing. December, 1974, pp. 184-185.
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Figure 2
Sample Injury Report

and the creation of a singzle computerized
record for each injury sheet.

(3) One or mors computer runs to analyze the
records produced through a generalized
statistical package.

Specificallv, N.I.U. uses a Digitek 100 OMR
mark sense reader with a magnetic tape unit to
record the data in machine readable form. A
utility program sort is used to order the records
for each gside of the sheet in social security and
iajury numher order. A FORTRAN program is then
run to combine the records for each side of the
sheet and will produce an error report for sheets
which do not have :atching sides.

The Statistical Package for the Social
Sciences (SPSS) is then used to break the data
into usable information. SPSS is very convenient
to use 1n that very little computer expertise is
involved in its use. With 2-3 hours of training
most anyone can learn cnough about $PSS to set
up the control cards for the analysis required.
The ability of SPSS to combine data elements in
cross-tabulating is just one of the uses for
breaking down the injury data. An exampln re-
port av.atrlable might be a cross-tabulation of
foothall plaver's position by conditicns at the
concurrence of the injury, (Figure 2)

It will now he possihle although the programs
are not vet written, to save a complere injury
file for each sompetition year. Then an iundivid-
ual injury profile can b produced for each ath-
lete at the ond of his eligihility showing each
injury and treatment from his first practice
through his last game. This will be of immeasur-
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ahle value in assisting the trainer to advise pro-
fessional scouts about a player, and in planning
for prevention of injuries.

In addition, it is entirely conceivable that
the availability of this data can lead to some very
significant research into the study and prevention
of athletic injuries. Should the collection and
synthesis of this data help in reducing the quanti-
ty and severity of athletic injuries any at all, ic’
will have been worth the investment of time and
energy involved in its implementation and opera-
tion.

Football Scouting System

In the fall of 1969 the football coaching staff
at Northern Illinois University (NIU) used an
edged punched card system for scouting their oppo-
nents. After having spent some 40-100 man-hours
per week to break down scouting data, they de-
cided there had to be a hetter way. The coach
responsihle for coordination of scouting came to
the NIU computer center and asked for help. In
studying the problem it was discovered that com-
puterized scouting systems existed at other insti-
tutions., However, the decision was made to design
a new system since those in existence were either
wnusable or unavailable.’

7 3. Hl. Hall, "A Descriptive Analysis of a Compu-~
terized Foothall Scouting System'” (unpublished
Master's thesis, Northera Illinois University,
1972)
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The desipn of the scouring system vas based
on a thorough set of speciticatfons for the data
to be collected and reports required. The list
of data ~lements to be used was Cinalized and a
general purpose sceoutirn data collection form
created.  (Fipure 3) ‘this foem serves as bhoth
the data collection device for the scout and as
an input document to a keypunch onerator.

Prozcarming of the system was done {n the TBM
FORTRAN [V 6. 1he program contiains three distinct
sections. These sections are: for storage allo-
cation and definition; the reading, editing, and
storing of data; and repoct pencration.

Storage allocation and definition initializes
the deseriptor information and allocates data
storage and work space ir the program. The next
section reads the data cards, edits the data, and
stores the valid data in the space allocated by
the previous part of the program. The reports
are then gpencrated and printed. The reports gen-
erated are as follows:

1. Chronological List of Offensive Plays

2. Sumrary of Running Plays by Play Type

3. Summary of Running Plays Inte and Away
from Strength.

4. Summary of Pass Plays Into and Away from

Screagth

Summary of Plavs by Backfield Alignment

Summary of Tendencies from the Hash Marks

(Figure 4)

7. Summary of Plays by Line and Backfield
Formation Combination

8. Summary of Plays by Down and Distance

9. Summary of Ruaning Plays Through Each
Hole

10. Summary of Pass Plays to Each Receiving
Zone.

11. Summary of Each Principal Player's Play

12. Summary of Offensive Plays by Field Posi-
tion

13. Summary of Backfield in Motion Plays

14. Chronological List of Defensive Plays

15. Summary of Defensive Success Against
Running Plavs Through Each Hole

16. Summary of Defensive Success Against Pass
Plavs to Each Receiving Zune

17. Simmary of Defensive Alignm'nts by Field
Position

[o RV,

The computerized football scouting system
requices human judgment and interpretation in
analvzing the reports produced. The operation of
the system provides for scouting data to be re-
duced into a much finer breakdown than the manual
method within the time constraints involved. The
coaching staff found their time investment in
breakiny down computerized seouting reports to be
between 10™ and 407 of what it was with the pre-
viouslv used edged punched cards. The computer
runs take about 10 cpu seconds per game on an IBM
360/67. The Nil' svatem wonld probably i1equire
minor rodifications to match the naming conven-
tions of another coaching staff, but woald be
ucable to another team with similar report re-
quirements.

In summary, it is certeinly clear that com-
puters are now an intepral part of athleties.
There are certainly more applications than have
been refercenced in this ovaper. Just as certainly,

the creativity of computer people, coaches, aodmin-

fstratars, and athletes will lead to may more use-
ful applications for the computer in the future to

help play th game.
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