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E itorial

s igsue is vy e as the new ISB Newsletter Bditor, a
Commeil portiolio dut 1 have inherited from Professor Jan
Clarys. Jan, with the able assistance of his colleague Jan Cabri,
has been st the helm of the socieny's Mewsletier since 1983,
However, sny changes that you perceive should end with the
Pditor's name. for 1 felt wo need o meddle with the
preseniational format of what | vonsidered already o be a Tost-
rate publication,  For that Vo greatly indebied 1o Jan - indesd
we all are - and T will endeavour to maintain his high standard
during my term as editon

Already though, this Editor has run imto problems. Fustly, the
spasonal naming of Bsues seemed o bt incongruous, given the
realities of e in the Southern Hemisphere, However, rather
thany confuse the majority, but nevertheless ensure that some
measure of sympathy will prevail when o pale face from “down
under” appewrs at a conference i "Summer”, Uve decided w0
weatify our guarterly Issues as Feby/Mar, May/lun, Aug/Sep,
and Nov/Dec respectively,

Secondly, Uve already used up all the material that Jan kindly
forwarded 10 me for publication. So let’s hear from you !
Whether it's o Lab Featare, Thesis Abstract, Conlerence or
Society Report, or just an Aspouncement 'l publish 1t |
would also ke 1o print at least one Special Article in each
msue, like the one on Spors Biomechanics in the USS
contained here,

Materia! submitted for publivation should be good guality type
with Black-and-white photos or artwork, but the lavont is aot
overly important as the materiad will be scanned o computer
disk for deskiop publishing and laser printing of camera-ready
copy.  Aliernatively you may wish 1o serdd in materigd by
electronic mail or Fax, although the latter will generally need
retyping, Whatever vour preference, here’s how vou reach me

Crracme A, Wood, PhD

Deparoment of Human Movement Sudies
The University of Western Australin
Nedlands, WA 6009, AUSTRALIA

Phone: 61-9-380.2361
Fax: 6193801039
E-Mail (ACSNET G_WOODe
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ISB news

COUNCIL SUBCOMMITTEES AND POSITIONS

Listed below are the vartous Councll subcomunitees and the
respective membership, Some of these commitees are standing
comymitees] some wre new and have arisen from 1SB Council
meetings as desoribed in the minutes, or because the Prosident
perceives & need for thenn, Submissions from 188 members-at-
farge are, of course, abways welcome and can be addressed 1o
the relevany chabrperson whose address will be found on the
back cover of the lust Newsleter,

bo Newslewer Committes: Woaod (chairy, Swein, Gagnon,
Schneider,

2. Publications Conmnitter: Capporee (chair), Komor, Paul,
Zemicke.

3 Blirorial Lisison Persons Zemicke.

4. Hovnours Awards Commitiess:
A, Muybridze Medal Komi fchair), Nigg, Paul, Grieve,
Morman.
B, New Investigator Awards: Schrieder (chadn), Griove,
Wondd,
Co Emeritus Members of 1SB. Nelson (chairy, Hay, Paul.

5, Technology in Gait Resewrcl Cavenagh (chairy, Goe
Paul, Winter,

6, Xillth Congress Committess Wood  {chair),  Komor,
Zemicke, Rosendal, Schoeider, Perth Organisers,

Affiated Sociedes and International Members Conmnitice:
Hay (chair), Komor, Kumamoto, Zatstorsky.

i

1983 IS Congress: Cappozzo.

9. 158 Congress Bducation Program: Rosendal {chalr), Wood,

10 Membership Cwopaign Committeer Chaffin (chain),

Cragmon, Nedson, Paul {member interests), Stein,

1 Constitution Comminee: Chaffin (chair), Nelson, Norman,
Paul.

12, Registration of the ISE Name: Cavanagh fchairl, Chaffin,
Nelson,

13 Long Range Planning Commitiee: Norman  {chairy
Cavanagh, Paul, Cappozzo, Chaffin,

t4, Working Groups:
A, Computer Simudation in Blomechanics: Komor (oha
B, Workd Conmmission on Spoet Biomechanicss
Charys {chairy,

15 Archives: Morehouse
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GAIT TERMINOLOGY WORKING GROUP

Six vears ago the ISB formed o Waorling Mf(x%{e o Stendards
and Terminology in Blopechamoes and one of thewr olyjectives

fo complete and publish a <§mw"< nt entitted

tandardisation on Terminology 1w Galt Stedies” onginally
drafted by Profossor David Winter,  Meombership of the
Working Groap has inchaded: G0 Wood, D Winger, I Griove

Lo Paul, A, Capposo and P Cavanagh, and o preliminary
Blished by Professor

version of the material was recently p
Dravid Winter in his book "Biomecohank
Human Gait” (University of Waterloo Press, Water
FUR7y

foer, Cannda,

The Executive Ununcit believe that the stsndardizanon of

terminology e

needs continual review and collective effort of many.  To
facilizate such effort. the Working Group 5 continuing 1o
function under the chabrmanship of Professor Peter Cavanagh,
and they are seeking addinenad members, For those interested
in &zmmi‘xm;sw to this paportant protect, please comact

arding gait s an exoremely diffool! maser that

Professor Peter Cavanagh, PhD
emer for Lovomotion Sarlies
Ponn, Swmie §A?§E§\f"§%§{x
Uhiversity Park. Pact

UPDATE: ABSTRACTS, PROUEEDINGS AND
APERS OF THE Xilth CONGRESS OF I18B

The Xilth Congress of the 1SB is now hiswory, but the solentine
miormation that was presented in Los Angeles ;:m&ixx From
the 235 orad presentations and 162 posters m areas mnging from
spont Bomechanics, simudation and modelling, orthopaedics,
ergorrmnics, O gotor conlrol, a compilation of "Short Abstracts”
has alresdy been published nthe Journal of Biomechanics (22:
G114, 19895 In addition, the two-page abstracts of these
papers are availuble as the "Procesdings of the X1 Congress of
the ISBT from the ISB Treasurer™s office (see order form
belowy  The extended nupsoripts of nine of the kevnowr
speakers have been accepied for publication in an upcoming
special issue Gupplements of the Jourmal of Blomechanics. The
scientific papers of the following  blomechanisty will be
mcluded: B Mgy (Canada), RO Swin (Canadwy, P Ko
(Fishaney, ML Kaneko Uapunit 10 MeMahon (USAa T
Aadrinochi (LUBA), V. Zasiorsky (USSR, ML Hatbert (USA L
aned € Rubin (USAL The informanion presevted by Dr. Govan
fngen Schenau (Netherlandss, while not presented i the speciad
issae of the Journal of Biemechanics, can be found in Vol &
(1OR0Y of the Journall Homan Movement Science. The
principle materials presented by Do D0 Carter (USA) was
published v another  special issue of the Joumal of
Biomecharios (20 RS-0, 148 All regular subsoribers
{the Journal of Biomechanics ;i;'ui all registrants @ the Xlith
ongress will sutomarioally receive this special IS8 e, As

of May, severs of the manusoripis bave been seat 1o the prugers,
and the fnal two will follow in June. The papers that will
appear underwent the normal review of process for the Journal
of Biomechanics,  Papers wers sent o peers for onitical

of Matoy Control of

comments amd reviews, The specisl ssue of the Jownal of
Biomechanios will have high-quality scienufic papers that will
serve as o testament w the quality of the bundreds of sclentific
papers that were presented at the XU Congress. Certaindy,
wrany of the other papers thar were presented should soon he
appearing as primary articles i scentific joumals,

ISB CONGRESS PROUEEDINGS AVAILABLE

The Proceedings from the Xihbh howmational Congress of
Biomechanicos held at UCLA In June. 1989 In Los Angelos,
California 1 are now availy The ¥50-page volume
cOntEng two-page abstravts of 413 free communications {oval
and poster sesstons) presented at the ISB Congress. Since the
vwoevolime hardbound series will not be published s for
previogs 1SB Congresses, these proveedings are an bnportut
Herature source.

The cost of the Proceedings is as follows:

' *} i for ISHB members
’-H? ﬁ& fi M1 for non members

plus postage and handling:

To vrder the Proceedings complete a copy of the form
Below and madl with payvment and postage to:

{3, R&?;m | Nelson
IS8 Treusw
Pevar State University

200 Biomechanics Laboratory
iversity Park, PA 168K
A

Pavment must be in LS. dollars by cheek writton on o bank in
the United States; by imternational postal money ordery or by
inrpmtional maveller’s cheok. Please allow 68 weeks for
dolivery.

Pl tvpo o peia learly

Plogse soved me | vopies of the 158 € Procuedings.

Mty

Chlver Coumries $10.00 U8/

FOTAL BEROLOSED =

Muake checks poyable to @ Internations! Nociety of Blomechanics



OROGANISATION OF THE XIVih INTERNATIONAL
CONGRESS OF BIOMECHANICS

The XIVih Congress of owr Society will be held in 1993
Members willing w0 organise # should send thelr proposals
the President-clect Aurelio Cappowro {see address on cover

pagel.
The deadline for submissions .

Proposals should be accompanied by o detailed description of
the hosting Instinution, other sponsorships, funding, conference
and accommodation arrangements, and tansportation services,
An estimate of subsistence expenses and Conference fees
should also be included.  Applicants may enclose supgestions
concerming the scientific programme,

Al proposals will be assessed by the Soclery Councll and a
decision made during s next mecting to be held in San Diego
at the end of August, 1990,

MEMBERSHIP RENEWAL REMINDER!

Have you mailed your 1990 membership does and
journal subscription fees to ISB Treasurer Richard €.
Melson vet 7 Membership renewal information and
forms were sent fo all active Sockety members lag
November and fess weve due by January 1, 1990,

if you have not submilted your 1998 repewal form
and payment, please do so today !

Your participation in the ISB is highly valued but we
must receive your renewal to keep your membership
corrent,

Remember that all fees must be in ULS. dollars by check
written on a bank in the United States, by international
postal money order or interastional travellers check.
Make checks pavable tor Internationsl Soclety of
Biomechanics. Return completed forms apd payment
tor

Richard €. Nelson
ISB Tressurer

200 Biomechanies Lab
Penn Siate University

Special article

SPORTS BIOM E{:ﬁé?@{fﬁ i THE USSR
P Haloy

All-Linion Research ostitute of Physical Colture, Moscow,

G, L Popov

Central Research Instinge "Sport”, Moscow, USSR

A number of scientific tewns working in different Belds are
mvolved in siudies of sports biomechanics in the USSR,

Three research nstitutes have biomechagical labs, namely:
Central Research Institute "Sport” - headed by Prof. G, L
Popov, All-Union Research Instiine of Physical Cultuee -
headed by 1 P Ratov, and Lenmgrad Research Instinte of
Physicad Cudture - headed by Vo B bssurin, Thare are also
several chairs of bomechanics in the educational lasitutes of
physicat colture and sports,

Most of the investigations on sports biomechanics  are
coordinated by the USSR State Committee for Physical Culture
and Sports. In sddition, some sclentists who are involved in
bipmechsics of physical finess and sport partake 1n the studie
of main probiems of biomechanics coordmated by the Scieati
Council of the USSR Acadery of Science {commission on the
problems of bomechanics is headed by Profl V. ML Zatsiorsky s

The current state of the USSR sports biomechanics s governed
by three factors, namely: demands of sport and physical cultare;
wohnical possibilities of  stitutes and  luboratories) and
gualified personnel.

Researchers of "Sport” focus on the problems of movement
control i terms of oscilating and wave processes i the
systerns of control and execution of buman bedy (G L Popov),
mathematical simulation of movements (A, V. Voronov
anabysis of sports echaigue of elite athletes and blomechanical
foundation of conditions for optimization of sports equipment
(G L Popov, VOV, [vanovy,

The rescarchers of the State Institme for Physical Culture (V.
M. Zatsiorsky) sudy more advanced methods 1o solve the
inverse problem of dvnamics, The aim s w achieve a higher
degree of accursey wough the stereaphotogrammetnc method
and through cregting and utihizing the wnique radiotsotope
systeot for determination of body segrment musses.

Researchers of the All-Union Rescarch Institute of Physical
Culwre (LP. Ratov), the chair of bomechanics and technic
migans of the Khabarovsk Swate Insutute for Physical Coltwd
{5.5. Dobrovelsky), the Lvov State Institute for Physical (MLAL
Diafarovy, and the chair of Biomechanios of the Moscow
Regional  State  Insttwte  for Physical Culiee (G4
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Demibchoglyany, hove a traditional policy of scienific sudies
which focus on the bomechanical foundation for the stroctures
of sports sirlators,

Muethodology Tor the development of simulutors is based on the
oncept of Tantificial conwolling environment” (LP. Rawwv i
This detormines the selection of the properties of the controlled
zmwwigzwn with exierior objects through flexible connections,
or by applving artificial energy recuperators (GLL Popovy, as
well as i%}f{}ilgh creation of original variants for Tantificial
emvirenmmuent” whose joint characteristics are established when
designing operation modes of corresponding simulators stoul
and which are unlized by athdetes 1o achiove certain resuls (LF,
Ratov, V.1 Krvazhen

The chair of Biomechanics of the Belorussian State Instiiute of
Physical Culture concentrates all efforts, since VU Nazarov
headed 1t oup, on two fundamental problems - search for the
peculisrities of bicmechanical stimulation, and substations for
the synthesis of sports movement,

The problems of syathesis of sports movenunts based on
cormputer simulation constitate the vltimate goal of e studies
carvied out by the public blomechanical labormory of the
Lenimgrad Polviechnical Institute named afier MU Kalinin,
The laboratory s headed by AV, Zinkovsky,

As a rule the formation process of biomechanical depariments
takes place strmultaneousty with development of experimental
complexes within such departments, The vomplexes help o
carry oul systematic studies in certain tromds,

he researchers of the Omsk State Dstiue for Physicsl
Cudtare, having perfected the fechnigue of dynamography,
carried out longitudinal studies of the peealiuries of the
motoric development among children (VKL Balsevich)

The researchers of the Kiev State Institute for Physicad Calnure
(AN, Laputing made 2 rangible contribution imo the ;§§‘?§‘J§§§§;%%zi(m
of the asccelerometric method wilizing i i combination with
other methods in the process of movement leaching,

Accplerometry was a principle method wm the studies of
gyronastic and jumping exercise used by the researchers of the
Tartu University (AL Vined

Perfecting the traditional methods of cineratography in monon
analysis and video wohnigue, and applving computer wehnigues
for processing of video aLm arg the prinviple vend in the
studies carvied out by the siaft of the Tallinn Stwe Pedagogival
tostitute naped after B Vilde, The head of the research team
concentrates his effors on the ma?w;ﬁmrz of instrumental
investgation means for the analysis of the level of weheical
perfection i ovelie sports such as skiing and swimaning GLHL
Giross

Side by side with the problem approach o the activity of the
win biomechanical  depwtment a0 overy  distinctive and
crmanent specialization in cortnn kinds of sports §s well seen
i the works of o number noted researchars, Thus, VB lssurin
focuses bis main offorss on the blamechanical anslysis of

mvements apphied o canoe rowing. The research work carried

out by AN, Mishin is maisly focused on figure skating, The
works of L2, Gorokhovsky shed light on the problems
pertainimg w diving,

A large group of scientsts are permanently  studving the
problems of gymmastios and thes selving the most important
probloms applying the model given. Thus, VB, Korenberg
(MESIPRO) explored the problems of rebiability and conditions
of qualitative biomechanical analysis; BT, Nazarov (BSIPhC)
developed a new wend in the movement comroll and Yu A
fppolitov explores the problems of simulation of gymmastic
exercises. The works of VLKL Guverdovsky deal with the
analvsis of complex gymnastios exercises, while NG Suchibin
studhies the conditions of progre
exercises, and oreates algorithms for prognostic programming

ssive complexity in gymnastics
of complexes of jeaching technique.

A pusher of scientists have developed o distinctive approach
for a wide problem generalization. VL. Utkin was involved for
a long tme i the swdies of the problems ;‘:;élazgf:' oy the
optimization of regimes of practically all ovelic exercises, and
s LWL Kozlow explores traditionally the processes w%‘ motor
control.

The rmechanisms and phesomenology of impect movements are
studied by G bvanova (Laldeskaya), The wave oscillating
properties of impact movements are stuchied by FE. Agashin
(VISTHL An original scienufic approach s applied by G.G.
Demirchoghyan (MRIPHhO) in the studies of the role plaved by
the vision in motor control,

In 1986 blomechamios wis whided in the Hst of PhD
specialitios. Nowadays 1 B possible o receive g PRD degre
if the disseruion deals with biomech am«”a aspacty of géswxw
mathematios, biology, medicing, pedagogy  and  technioad

The prosent review of the Soviet sclentific mends of sports
Biomechunics does a0l naturally bold possibilities to show even
sriefly the complete scope of work done by mdivideal
by owe managed fo show only the mos

sptentists, Practics
distinctive and stable wends of scienufic studies i this
particular field,

¥
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Announcements

Biomechanics Positions Available

SPORTS SCIERCE DIVISION OF THE UNITED STATES
DLYMPIC COMMITTEE

The Spors Science Division of the United Swtes Olbvmpic
Committee is secking applications for o sports blomechanisy
Please share this information with persons vou feel are
qualkified.
Position: Sports Blomechanist
Primary Besponsibilities: Involved significantly in the clincal
and apphied spors blomechanics programs: present lectire and
professiona] programs for athletes, coaches and peers: develop
and mainiain g record of schohuly acivity: comribuie to the
mubi-disciphinary activities within the Division,
Mintmun Qualifications and Requirements:
BEarned doctorate in blomechanios demonstrated cupability of
scholarly  productivity  and involvement In apphied  sporss
§5§{’?-§£ cchanics,

Application Beguirement Please wubma letter of interest,
resumd, work and related experience: Bist of professional
references and sadary requirements w Jay T, Hearney, Phix,

Spors Suence Diviston, Usited Swtes Olympie Comenitiee
{750 East Boulder Street, Colorado Springs, U0 809093 m%.%,

{719y 8784516,

Application Deadline:  Application requirements must be mat
and ugﬁg*’zmmnzx recebved no fater than March 300 1990w be
assured of full consideration,

SCHOOL OF KINESIOLOGY
SIMON FRASER UNIVERSITY

The School of Kinesiology at Simon Fraser University invites

spplications for 2 tenure track position in the general areg of

Biomechs imw A PRI e the area of Blomechanics or related
arcas is exsential, Research experience in Human, Rehabilitation
or Oecupationad Blomechanios is desirable,

Simow Praser University offers equal emplovment opportunitiss
w qualified apphicants. This advertisersent by divected 10 people
who wre eligible for employment in Capada st the dme of
application,  Others are encouraged 0 apply but they are not
ehigible for appointment untd a Canudian search i3 completed
and no appointment made.

Al appointmeras are sebject w0 budgetary authorization.

The application should include & OV, and the names and
addresses of three individuals 1o whom reference can be made.
Send applications W

Dr. 4 Dickinson,

%x%m{x% of Kinesiology,
Stmon Praser University,
Burnuby, British Columbia,
Canada, V54 1886,

CUMBERLAND COLLEGE OF HEALTH SUIENCES
UNIVERSITY OF SYDREY

Lecturer in Blomechanios (Tenured)

A position exists in the Deparmmest of Biologival Suiences for
a lecturer W blomechanics from January, 1991,

Duties: In sddition 10 the routine administrative duties of such
b g:am%rﬁg}zz‘ 3%&2‘: successiul applicant will be required 10 lectre
W undergradunte  students o Occupational Therapy  and
Physiotherapy as well as o post graduate students in Exercise
andd Sports Selences.

Jioant will be w
i

A major responsibility of the svecesstul apy
provide stong leadership to the post-graduate progoap
Exercise and Sports Sciences through independent research and
supervision of post graduste students,

Applicants shoudd  have  gredume  guadifications in
sonomies and a strong research backpround.

Siomechanioy/B

The blomechanics euching laboratories are well equipped, with
separate  research  laboratory for  acudemidc sl in
hiomechanics. Permanent technical support s provided o the
academic sl ng Boratoey by a fulliime electronic
enginesr und a wohnical officer.

sarch In

The Biomechanics Division of the Department of Biologicsl
Sciences is involved in jot projects with the Coflege’s Contre
for Ciocupationsl Health with an occupational biomechanics

comporent as well as collaborating with the Schools of

Ceenpational Therapy and Phvsiotherapy and the Spors Science
arl Research Centre.

Cumbertand College of Health Sciences, o World Health
Crgamsation Collaborating Centre for Rebabilitaton, is stwated
i the western suburbs of Svdney,

Further information relating o' the academic/research program
may be obfained from:

Richard Sméth, Cumberland College of Health Sciences
Phone: (023 646-6462,

Sal ST
Lecturer: 532,197 - 41 841
tderested applicants should write e

The Dhrectorn,

Personne! and Stalt Services,
Cumberland College of Health Sciences
University of Sydney

POL Bax 170, Lideombe, NAW 2141
ALURTHRALIAL
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TRAVELLING TO PERTH FOR THE Xlilth
CONGRESS OF ISB?

OWBA Trave! Brokers are offering a full vavel wvw i
delegates who will be atending the XHth Congress of [SB.

Proferred vates for Accommodation, Alr Pares, Car Hire,
ard Tours are avatlable upon reguest for both delegates and
thedr Tamiies,

Erguiries should be directed wn

ORBA (Travel Brokers)

FE Preston Sirest Telephone: (09) 474 18633
Comn, WA 6152 Taoll Free; (04 109 202
AUSTRALIA Faxs ({397 368 2288

DEPARTMENT OF HEALTH AND PHYSICAL
EDUCATION, CALIFORNIA STATE UNIVERSITY
SAURAMENTO

Disctorate wath speciatization in Blomechanios or velated fleld
required or tenure-track appolntment. ABD candidates will be
constdered for non-tenure rack position that may i“m’ converted
1 s completed during erm of

wrotemure track 0 Doctoram
opointiment. Completion of doctorate required for lenure and/for
SoGlion.

xpericncer Sufficient o teach wndergraduste and graduale

cowrses in bloypechanics of *;gs‘ziﬁm Diemonstrated experise in
computer wohnology 18 essential, Ability 1o uiilize computer
technokogy in @ practical manmer for research and laboratory

experiences. Preference given o candidates with nxgtazsmw in

college/umiversity weaching. research and grant writing,

Agsienment: Teaoh inoarens reluted o movement analysis

meluding courses with  lnboratory expeniences. Advise
undergraduate and graduate students, Direct thesis research,
Write reseurch gruntss Conduet research, serve on Department
commiitees.

Salsry: STH.E84 - S35452, rank depending on qualifications,

Review of applications 1o begin Februaey 2, 1990 subimit vita,

names and phone numbers of 325 references wd oollege

trasoripts with letier of application o

James Bosco,
Chair, HPE Department,
SO0 Street,
sactmmento, U4 U3E19

An equal opportunity affirmative schion emplover. Preference
will be given to candidates who meet the diversity needs of the

Uiepartment.

THE VOLVO AWARDS FOR LOW BACK PAIN
RESEARCH 1991

I order o envowrage resesrch in low back pain, the Vobvo
Company of Goteborg, Sweden. also this year has sponsosed
three prizes of USS 9000 euch.  Awards will be made
ﬁw}rzwé?z%§§w§xs oy the basts of scientific mertt in one or more of
the following three weas:

Hvcal studies
- Bioengineering studie
Stuchees i other hasic sa;%z:m;c Areas

Lt ke

Papers submitted Tor the contest must contain oniginal material,
a0l pwvia;}é;d» pabsished or submined for publication. A
raultiple authorship is scceptable. The manuscripts shoukd be
i the form of g complete report, meluding original Hlustrations,
ey exceeding 30 typewritten pages, mm%ﬁa spaced, and i oa
form suitable for submission o a scientific joumal.  One
orviginal and 3 copies of ‘each puper submided in full should
reach the daixii”@m given below not later than November 3,
1980, One of the authors should be prepared, at bis own
expense, o come o Heldelberg, West Gormany, at the time of
the meeting of the Isemational Soclety Tor the Sidy of the
Lumbar Spine, May 13161991 10 present the paper and ©
recpive the award,

The board of referces will be chalred by the undersigned and
will comain moembers from the fekds of clinkos! medicing,
bioengineering and blochenisiry,

Flease direet all comaspondence 1o

Professor Al Nuchemson
Deparimen of Onhopaedic
Sahlgren Hosphial

5-413 43 Gotehorg, Sweden




991 WORLD STUDENT GAMES
BIOMECHANIUS RESEARCH PROJECY

This project will 1ake place at the World Swodent Games
Stefheld, Baglend from July Bdth - 25, 1990 and will
comprise a bmdted number of individual research studies,
coordinated wnder the aegis of the Britsh Association of Sports
Scienves and the National Cosching Foundation. Proposals for
msearch  stumlies are now iavited from sports sclentists,
working  in conjuncton with  mational
conches/governing bodies.

T is anticipated that the studies will velve high speed
cinematography or video recording plus computer analysis of
the techniques used o specific events. The proposals shouald
indicate how the results will be of direct benefit 10 both sports
scientists and coaches.

Each research proposal should contain the following detaiis
® Introduction and brief Herature review

? Statement of the research problom;

* Methodology 1o be used;

¥ Bguipment 1o be usedt Numbers and type of cameras and
required placemens (the latter will need 1o be inconspicuousy,

* Value 1o, and implications for, the spost;

* Budget and funding: flm requiroments: funding available
funding requesied;

# Full details of porsonne! involved and thelr daties;

* Currtculom Vivee including research and relared publications
it the area:

¢ Letter of support from relevant sporting body,

Rescarch proposals should be submitted o wrvive no later than
3st Getober, 1990 1w

Prs ROM Bartlett & M R Yeadon
WS Bliomechanics Research Project
ofo National Coaching Foundation

4 College Close

Beckett Park )

LEEDS, Broland

Hoany further information s required researchers should write
te the ahove address,

Conferences

THE EAST-COAST CONFEREN

August 26th-28h, 1990

ofessor HLE. Rang, Dept, of Biomechanics
Nygom, New York Instiiute of Technology
(Hd Westhury, Mew York 11568, USA
Teb 3166266926 - Fau S16-626-1306

F Pleasse note the new dates

The conference will cover all aspects of biomechanics including
bastc bissechanical  research,  modelling,  rehabilitation
engineering, soft and hard rissue chamcterizaion, medical
mstrunentation, application of lasers, wlymsownd and carbos
fibres in medicine, spine biomechanics, buman motion analysis,
biomaterials, electrical stimulation, cardio-vasoular and dental
biomecharios, sports biomechasics, blomechanics of frauma,
hiotechnology, imaging In medicine, resurfacing of articular
cartitage,  biortheolegy,  orthopaedic blomechanics,  olinieal
enganeering, wificial organs, micro-gravity and medicine, bone
remodetling eto.. Oral and Poster presentations

Specigl Session on Liability  of Medical Devices  and
Orthopaedic Implants,

Ageepted papers will be published in conference proceedings.
Selected papers may be published in u journal.

ISB Working Group on Computer Simulation

Third International Symposium on
COMPUTER SIMULATION IN BIOMECHANICS

Perth, Western Australia, 5-6 December, 1991

The University of Western Australia’s Departments of Human
Movement and Mathematics will host the 3nd International
Sympesium on Computer Simadation in Biomechanics on
Devember 3 and 6. 1991, The symposium will include a
keynote speaker, oral presentations of original research, and
workshopfdemonstration sessions with symposium participant's
software. A Young lovestiguror Award has been donated by
the ISB Weorking Group on Computer Simulation, and will be
awgrded for the first tme In Perth, The Proceedings, consisting
of two page masuscripts of all free communications will be
available in bound form st the thme of the Symposium,

Farther detaids and susthors” instrochions will be avatlable in
Ootober 1990, and interested persons are asked to contact
Ms. Rosemary Ingham

Jrd WOUS Symposium Secretariat
BPepartment of Human Movement
The Untversity of Western Australia
ands, WA 600

AUSTRALIA

Phone: 6193802
Fax: 612893 *{3 H}}f}

CE ON BIOMECHANIUS
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Thesis abstract corner

EVIDENCE OF BIOMECHANICAL FUNCTION
SYMMETRY IN THE PRESENCE OF
STRUCTURAL ASYMMETRY OF THE LOWER
EXTREMITY

by

M, MoBrule

A thesis submitted to the
Schooi of Physical Bducation and Recreation
The Unbversity of British Columbia
i Partial Fulfiliment of the requirements for the degree of
Masters of Physical Education

Supervisor: David 1 Sanderson

The widely sccepted assumption of biomechanioal asymmetry
was tested in two groups of five asvptomatic male runners,
Members of the srevwurally svimenetrical (887 group were
characterized by o meusurable leg length difference (LLDY of

5

fess than 3 man. The five rumsers classified as structurally
asyrumetvical {5A) presented with ¢ LLD of greater than 10
e b was bypothesized thay the assumption of functional
symmetry in bomechanical measures would prove valid only
in the group of runmers classified as structarally symmetrical
the SA group, it was expecied thar o LLD would be
mantlested  as ineguality in blomechasdcal memsures, H
evidenve of leftright Bomechanical isequality s found I the
54 group, an attempt will be made 1o determine H runners with
i LLD were characterized by common, systematic patterns of
asymmetry in kKinematic and kinetic variables.  If ontversal
compensation sirategios are dentified, insight no the etiology

of overuse injuries i runners with 3 LLD may be possible.

Runners were filmed in the sagingd plane at 150 s while
runping barefoot over a flush-moumed force platform at 4.88
mfs, Variables analvzed for cach leg incheled the range of
mation for each joint, vertical and anterior-posterior componinis
of the ground reaction force, joint forces and muscle momenis,
Results for each runner were assessed for functional equaliny
using a symmetry index which was defined a8 the absolute
difference between the left and right teg for the 55 runners and
between the long and short leg for the BA sublects. Agmlysis
of both experimental groups revealed blomechanical fanctional
syramelry i the majority of variables anabyeed, Analyvsis of
data collected from several individual revesled evidence of
hiomechanical inequality regandless of the structural status of
each rupner.  Based wpon these pesuls the following
conclusions woere made:

Lode g group of subleots demanding a LLD, bomechamical
reppained 8 valld assumption o the  general

ssessmment of gait

2. Spuonyal asymmetry an the form oof a LLD v no
necessarily manifested as neguatity o kinemutic of exeread
kinetic measures,
3. Pooling of dats o produce group results concealed

bilateral asymmetries which existed b individual profiles.

4. As there was no evidence of biomechanical asymmetry
in the group of subjects churscterized by a LLD, insight into
universal compensation strategies which may be linked w the
eticlogy of injury was not possible for the group of SA runners,

5. Individual assessment of four subjects revealed bilateral
inegualities in biomechanical measures for both structurally
symmetrical and asymmetnical runners,

THE EFFECT OF MANIPULATION OF BLOOD
LACTATE ON THE INTEGRATED EMG OF THE
VASTUS LATERALIS DURING INCREMENTAL
EXERCISE

by
K.L. Sebum

is submitied 1o the
School of Physical Bducation and Recreation
The University of British Columbia
in partial fulfillment of the requirements for the degree of
Masters of Physical Education

Supervisor: David L Sanderson

This stucdy was designed 10 test the hypothesis that the
electromyographic signad recorded from a working mascke
reflects changes in blood lactate concentrations. A group of
tradned oyelist performed two incremental exercise tesis on 8
eyele ergometer. The Controd Trial was an incremental test with
power ncrements of 235 watts per minute, Cadence was
monttored and maintained st 90 £ 1 revolutions per minute, The
Experimental Trial consisted of a high intensity arm exercise
protoval designed 1o elevite blood lactae above 8 mmol/L The
arm protocol was followed by five minutes of rest and the
Control Trial incremental exercise protocol, Expired gases were
sampled contimuousy and caleulated values for ouveen uptake,
ventilation, excess U0, and B.Q. were averaged 1o give a meun
vatue for each minute in both wials. Hearr rate was recorded
every minute for both wials, Electromyographic dam were
sampled from the Vastus lateralis of the right leg for the finul
eight seconds of each workload in both trials. The dats were
miegrated for each pedal cvele and averaged o give 2 mean
megrated vadue Tor each ovele (CTEMG) for each workload,
Blood samples were drawn from the cephalic vein of the ki
arnt during the last en seconds of euch workload for both ials,
The apaerobic threshold (Thaey was determined using o log-log
transformation (Beaver et al, 1985 Contol Trial lactae
concentration showed 2 marked Inflection point after an initial
slow meresse. The mean madimal lactte concentration was
F8.21 + 534 b the Control Trials, The inflection point ovourred
at ¢ meun lacite concentmtion of 538 + LOS mmoldl. The
mean oxygen uplake at the inflection poiny was 2.28 + 8. 37
Hmin which represented a mean of 726 + 7. 2% of maxdimum,
Experimental Trial mesn plasma lactate st the beginning of
moremental exercise was 2661 + 8.86 mmoll The plasma
Isctate conventration decreased steadily for the nitis! loads to




a mean low concentration of 1078 + 378 mmol/l wm Thae and
then ncreased 0 a mean of 1908 + 666 mmoll @ et
comppletion.  Plasma lactale concentration was greater i the
Fxperimental Triad at all workloads though the values ended 10
converge once Thio was surpas: Mo visually dentifiable
nflection polnt in the plot of CIEMG vs Power could be
determined In any of the plots. An analysis of the slope of the
CIEMG v Power relationship was therefore performed. An
of vartance demonstraied no signifivant difference in
the slope of the relationship within or between trials In theee
different comparisons. The slope of the Hme was aot
statistically different when a‘:ﬁ‘;;;gvzas*ﬁfi over: {a the entire sample
(b pre Tlae and () post The, Correlations performed between
plasma lactate concentrations and CHEMG were signmificant in
frve of six subjects during the Control Trial {r = (037 10 0973,
Draring the Experimental Trial only three of the siz subjecis
showed significant correlations and they were in the opposite
direction (v = 4062 1w 106
output and CIEMG were significant for all subjects in both
triads (r= 0.92 10 099 Contrel r = 091 to 099 Experimental).
The mcrease seen ln CHIEMGO with incrsased power ouiput
reflects poorly the changes in blood lact
the conditions of this mvestigation. Plasms laclate showed a
dramatic increase in the Control Tl and a steady decresse
from an iningd high concentration followed by a marked
@se i §§w finul workloads of the Experimental Trial o
contrast the CIEMO increused In o near Hnear fashion for ol
subjecis in m;ii triwds,  The chasges In CHEMG showed
significant correlations with changes in VO, or power output in
both winds for all s These results indieate that changes
i the surface electromyogram are highly related w changes in
power outpul, However the surface electromyogram changes are
mot driven by changes in lactate copcentration under the
conditions of this investigation and may not be o sensitive
enough indicator of these changes to be emploved i the
determination of Tl

analysis
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KINETIC ANALYSIES OF THE VI SKATING
TECHNIQUE DURING ROLLER SKIING

by

Cilenn Michas! Strest

A Thests in Exercise and Sport Science
The Pennsvlvania Ste University
The Graduate Svhool
Coltege of Health and Human Development

Submitied in Partiad Folfillment of the Reguirements
for the Degree of Doctor of Philosophy

August 1988

The sport of cross country skilng has recently undergone a
suajor change with the advent of skating, # stvle that has
resulled in g dramatic 13 10 23% increase in average rmace
velocity, To date, hutle sclentific information has been published
ot skating, pm‘zimzﬁmi ¢ in the area of Rinetics, Therefore, the
purpuses of the present study were to measure the poling and

€f“i3rm&ii;m% between power

comcentrations under

i

siating forces during the VI shate, and o determine the effen
of weloolly and side of the body {sirong versus weoak sidey on
the patierns of force production,

Ski pedes and a rofler ski were instramented with plezeckomic

force wansducers 1o measure the magnitudes of the poling a
skating fﬂﬂiﬁ“ Orienmdons of the force veotors w

; e on fowr colleghae male skiers

porformed  several arials of the V1 oskaie on gwm e
equipment up a 7° hill & three farget velocits :
dm s A repeated measures ANOVA was vsed 10 00
means. Porameters ovaloated included temporal characterisncs
of the cvele {evele veloelty, duration, rae and length) and
phases {poling and skating durations), and Kisetic
(peak, average and average oyele forces, and impulses) Tof hoth

b

variabies
ihe resullant and component poling and skating foroes,

The subjpets skated faster by increasing ovele Jength (CLy and
rate (ORY Across the casual o 30 km race paces, velotity was
mevensed mainly by changes in UL, At faster spoeds, OR
became more important. AL the sprinting speeds CL plateaued
amd UR was the dominant controlling factor. The major kinetip
change sccompanving the ncreased velocitios was a greaier
contribution by the upper body 1o wtal force production. The
avprage poling force angd frequency of poling increased (pat
which resalied inoa sigaficantly larger ave
foree frange=00 10 w0 0012 BW L

ape oyele

Several parameters  indicated  that the poles  were  used
exignsively during skating, The average peak strong and weal
respltant poling forces wore U049 and 040 body weigh
(BW sy respectively, which were 2 w0 35 times lwrger than
those reported for dingonal striding. Furthermore, the poling
forces provided a larger component in the forward direction
thar the skating forces, oven though the resultant cvele skating
forces (avp=0775 BW) were seven times larger thun the
resultant poding forces fave=0110 BW)

The componen force data revealed that the magor function of
the skis was © support the weight of the subject. The poles
coutribution 1o weight support was one-fifth that of the skis,
The skis also provided the major impulse for changing the
lateral momentum of the skier

The propulsive contribution of the strong pole was 14 tmes
grester than that of the weak pole, thereby fitting of i3 name
“strong pole” "Soong skiT on the other hand was foand © be
a misnomer in that the weak ski wended to produce larger
resuttant forees,

The results in the present study clearly demonstrated that the
upper body plays a substantinlly more mportant role in skating
than it does during waditional skilng, This fagt supports the
comtenton that skiers must be highly skilled in poling and well
tratned i the uppey body i they are 10 be successful n the new
skating wechnigues,

This project was funded in part by Reflex and Plerotonics
Cﬁ%}mmuwnx and the Sports Baquipment and Techaolopy
Commitize of the Uniied States Olvepie Commitice,
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THE EFFECT OF VELOCITY AND GRADE
ON THE KINEMATICS AND KINETICS OF VI
SKATING IN CROSS COUNTRY SKIING

by
Crerald AL Smith

A Thesis in Exercise and Sport Science
The Pennsvivania Stawe University
The Graduste School

Cullege of Health and Human Developiien

Submitted in Partial Fulfillment of the Requirements
for the K}f:wct: of Doctor of Philosophy

&

December 088

Skating techmques I oress country skilng have recently
revotationized ski racing events, equipment and performance,
Although many skating echniques are used, the V1 skate 16 the
predominant pattorn wsed i rscing. It nvolves  un
asymmeirical oyole with a double poling action associated with
the skating motion of one side strong side™), The Tweak side”
Bonol {z-«mmzaxg‘;:zm;ui by poling.  While soveral kinematic
asmbyses of the VI skate have been completed, Hitde is known
concerning the forces mvolved. To messure such forces,
custom force plates were developed Tor placement bepween each
ski and binding.,  Four prezoclecwic force transducers wore
aced on the vorners of cuch plate and used 10 measure the
winal forces apphed 1 the ski. Likewise, the poles wers
mstrumented by insertion of a wansducer o the shalt of the
pole. Cuipws of the ransducers woere sampled and stored in g
sl computerized data collection systom carved by the skier.
This 1.3 kg enit included a power supply for the mansducers,
signal conditioner, computer with BASIC lunguaze program,
analog-to-digital convertor with 100 Hz sampling frequency,
128 kilobyvie RAM ardd g recelver umit to rigger collection,

%

Simultaneous with the force collection, the skating patteros
were recorded by two high mwwj video cameras, Dieot linear
transformmtion calibration and analysis technigques were used W
determing three-dimensional moton, The 31 motion of ski and
pole markers synchronized with the resultant force curves were
used {0 derermine the force components in three divections
defined by the snow surface and the forward direction of
motion. Analysis was completed of the VI skating lechnigue of
& skiers on 9 and B4% uphill grades st four freely chosen
velooities {(from waining t?}sm sprinting pacel A repested

neasures design and analysis ? sariance methods were wsed o
compare mean values of selected Koematlc and Kinetic
variables across the two faciors,

]

ia, thmes were found o consistently deure as velocity

hite cyvele propuctions remained relatively constan
SR v@i{%%%m sl grades, Poling involved 47 and 43% of
strong wid weak sides respectivelyy In conpast, the
skating motions covered 62 and 66% of the cvele, Cyele
lepgths were relatively constant soross the range of velocities
and two grades but oycle mtes increased with velocity, Cemer
of mass motion wemled 0 be orlested In o omore forward

direction at higher velocities and for the lower angled slope.

From the force compenents of the skis and poles, pesk force,
impulse and average covele force were determined, The peak
poling resultant force means were 038 and 030 BW (strong
and weak sidesy considerably greater values than reported for
classiv skiing technuques. Skating peak forces (148 and 1.27
BW 3 were similar ro the Torces observed with other technigues.
Total propulsive force tended o inorease with velociy and also
with grade.  Component forces in the lateral and normal
directions were not sigailicantly differen

avross factors,

The pole and ski contributions to the tomd force in the normal
and  lateral directions were different from  thelr relative
contribwions 1o the propulsive component of the force, The
skiz dominated the lateral and normal forees obsorved (> B0
of the wtal X and 2 average force). In contrast, the poling
forces generated by the upper extremity and the trunk socounted
for 66% of the propulsive force (Y componentt. Thus, the
function of the legs in V1 skating appears o be primarily as
support for the body and o induce lateral motion while the
function of the avms Is primarily propulsive,

RINEMATIC AND KINETIC ANALYSES OF
DROP LANDINGS

by
H L MeNi-Oray
A Thesws w Exercise and Spont Science
The Peonsvivamis Stte University
The Graduate School

Prepartment of Exercise and Sport Science

Submiged in Partal Fullillmen of the Requivements
for the Degree of Docior of Philosophy

May 1989

Copyright 1989 Ji] L. Mo

g t-Uiray

During a lunding impuct, lurge forces which oreme the potential
for injury are applied to the human body. In particular, the risk
o the lower extremities during gymnastios landings has been
proven to be high, The forces experienced may be modified by
the buman by selectively vonwrolling the joint motion.  To
determmine the effect of mpact velocity (2.3 o 3.0 mb0 and
fanding experience on the strat selocted, the preferred
landing strategies wsed by six male collegiale gymnasts and six
male recreational athletes from three drop heights (32 10 128
b were characterized wing mechanical dese rsg}mm Kinematic
andd kinetic 2D da were acguired simubanecosly using high
speed film (2024 fpsy and 8 force ple (000 He Reacton
forces, net joint moments, lower extremity joint motion, join
work, and the generated momentum of each segment were used
0 vharse w%’w«"“ the sieategies. Resulls indicated that siatistically
significant CAMOV A, p< 03 moreases in jomyt fexion (with the
exception ui @m%»;ii- ot flexion), angular velocky, net moments,
werk, and impact force resulted as impact velocity increased,




Gymmasts and  recreational  athletes  demonstrated  similar
adjustment patierns o increases in landing fmpact velocities;
however, sippificant differences in degree of jobst Hexion and
wial Janding phase time over impuct velocity conditions were
fouad.

ANALYSIS OF MALE AND FEMALE OLYMPIC
SWIMMERS IN THE IO0O-METER EVENTS

Patrick W, Kennedy, I,

A Thesis in Biomechanics
The Pennsylvania State University
The Gradosie School
Department of Exercise and Spont Science

Submitted in Parual Fullillment of the Reguirements
for the Degree of Master of Science

December 1989

The kinemmtic analysis of competitive swimming typically
focuses on the factors of stroke frequency, stroke length, and
velocity.  To  date,  bowever, studies  concerning  the
interselationships of these factors have been limited, involving
small sample sizes and conduocted in experimental, rather than
competitive, situations, Alse, Hitle work has been done in which
physical characteristics such as height and age have been
correlated with the various swimming parameters. Accordingly,
the atms of the present study were to determane  the
intercorrelations among  five varables {age, height, stroke
frequency, siroke length, and final thme, develop a regression
equation predicting final time, sad determine differences of
variable means between gender and goross events, Data were
gathered from videotapes of the 1988 Seoul Olympic Games
swhmming competition.  The events amalyzed were the
backstroke, breaststroke, butierfly, and freestyvle 10C-meter
prefiminary heats Tor both men and women.

Preliminury races were videotaped by panning a camera located
at the wp row of the spectator seats. - For analysis, @ computer
was interfaced with a video plavback umit. Each video frame
was time coded which allowed the tme between any two
frames w0 be determined with an accwracy of 1/30th second,
Average stroke frequenvy (SF) was caleulated from the number
of frames required to complete 4 full soroke cyoles i the
middle of the pool. Average stroke length (SL) were obtained
for ench swimmer by dividing velocity by SF fur cach length,
Age, height, and final time data, taken from official Olympic
Crames docoments, were abso included in the analysis.

Final thime (FT) vs. 8L and FT vs, helght correlations were
sienificant (p<.03) for most events. FT ve age and FUvs, SF
correlations were not significant. SL and SF correlations were
significant for all events, while age correlated significantly with
other variables more for women’s swimming than men’s,
Regression equations predicting FT osed SF and 8L as the
dependent variables. Significant differences between muale and

2

fomale varigble means woere found. Comparisons across
swimming event revealed that for both men and women the
wean age and heights were not different, while ¥

different {(p< 05y

¢ owere

DYNAMIC DISPLACEMENT AND PRESSURE
DISTRIBUTION IN ALPINE SKI BOOTS

bry

Barbara L. Hall

A Thesis in Exercise and Sport Sclence
The Pennsylvania State University
The Gradua School

Deparment of Bxercd

“xercise and Sport Soience

Sphmitted in Partial Fulfiilmen of the Reguirements T

for the Degree of Master of Science a
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The frequency and type of injuries occurring during alpine =
skilng have changed vver the last two deeades in paraliel with Fi
changes in ski boot design. The motion of the lower leg and us
the pressure s the imerface between boot and lower leg were fa
analyzed in both skiers and non~skiers 1o investigate how ski de

hoot designs might affect the safety of the skier as well as the
ability o improve alpine skiing technigue, Sixteen subjects, 8
skiers and 8§ nponeskiers, were ested, Five boots, includi
rraditionad, rear entry, and mid entry desizns, were sthdied, b
each of the pairs of boots, subjects performed 4 series of rapid

downward movements Cunweighting™) on skis which were an
rigidly atached 10 a platform. Pressure data were collected o
using & capacitance measuring mat with six messuring points s
{each 2 ora,} located 4 through 17 em above the ankle along the o
anterior surface of the right lower leg. Duisplacement of the kg 4
and hoot were derermined from two-dimensional video analysis, Vi
Results indicated that the pressure generated on the lower leg e
by experienced skiers was 1.6 thmes larger than pressure s
gepersted by non-skiers. The range of wmotion (HexiodT of the %
boots was 1.4 tmes groater for the skiers. The ratio of pressure g
w0 angelar displacerment was consistent across groups but varied Ve
among boots, indicating that Texion characteristics are governed sh
by the design of the individual boots. With this in mind, it iy gf’f
reconymended that to achiove the range of motion necessary for of
proper performance of an alpine ski boot, beginning skiers ‘%-“
should use a boot with a grester angular deflection for a given "
apphied pressure. as
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A YALIDATION OF A STEREORADIOGRAPHIC
METHOD FOR THE 8TUDY OF
INTERVERTEBRAL MOTIONS

by

A Plamondon
(ML Gagnon, Ady

VOT}

Submitied in Partial Pullillment of the
Requiremems for the PhD Degree
Sepember 1989

Département o éducation physique
Universitd de Monwréal
CP 6128, Suon AT, Montréal
Ouéber, Canada, HAC 317

The problem of low back pain is & wemendousty complex one
and in order to better understand 153 mechanics. B Is necessary
o study the intervertebral motions, The purpose of this study
was to deseribe “in vive” the lumbar miervertebral motions with
a wethod of high precision and high scowracy,

First, the "Direct Linegr Transformation” (DL method was
wsed for 3D reconstruction of spine landmarks from two
rachiographic views,  This method was validated and & owas
demonstrated that the position of two sources and x-ray Blms,
momost of the cases studied, had not significantly affected the

accuracy of the method which was in general below 0.2 mn.
e ervor of precision was in general below 0.1 mm.

The mator problem in this smdy was o wlentify the same
anatomical landmark not ondy on the palr of radiographs used
for the three-dimensions! reconstruction bt also on all the pairs
used 1w anul To minanize the error due
1o the mcorrect dentification of anaromical landmarks, a least
squares method w resolve the parameters of Boler’s angles was
validated  with  simulation  studies  and by means  of
measurements made on a spine obtained from a cadaver, The
simlation studies demonstrated that the error of accuracy was
significantly affected by the distnbution of the murkers on the
vigich body, Using o rigid body representing the size of a
vertehrn with sin landmarks, the coor of the displacements
should be around 27 i rotation and i

se the displacement,

P in translation when
the landmarks were submitied 0 an ervor of + 2 . The error
of socwracy obmined with the caduver spine varied between
D69 and 1717 i rotation ancd bevween 028 mm and 077 mo
i translation, In additien, the Buler's angles method used with
g lenst squures method, significantly correctod the position of
the anstomical landmarks. The error of position decressed, in
general, from LI9 mm o .73 nun and the masxiomnm emir was
reduced by balf

The helicat axis method was :ﬂ;@:} evaluated for the purpose of
lescribing the interveriebral 1 However the resulls
wdicated that the helieal axis mw?z d was very sepsitive o
tandrmsirks errors. Therefore 13 not wlvisable o deseribe the
mterveriebral motions with this method partiondarly when
snatomical landmarks are vsed

Finafly, the DLT sethod and the Buler’s angles method {with
@ feast sguaresy were used 1o gvaluate the intervertebral motions
of Hving subjects.  Alwgether, subjects ook part in the
experiment.  Bach subject was radiographed in an upright
standing position, and v one of the following positions: Hexion,
extension, lateral bending and axial romtion. The body position
was the madamum for the axial rotation and almest the
maximum for the others. The results of the dwee-dimensional
recomstruction procedures andd the correction of anatomical
landimarks showed an adequate level of accuracy for experiment
with Hving subjects. The mean relative displacements of lumbar
vertebrag i rotation were 107 of fexion, 37 of extension, 57 of
lateral bending, and 17 of axial rotation,

Fuler's angles, used with a least squares estimute, can provide
aeeurate and mms resulis, This wnl can be used to evaluate
the lumbar spine displucements.

CORRECTION

The 1989 Winter issue of this Newslenter (No. 37) included a
thesis abstract entitled "Biomechanical analysis of the gleno-
%as;%z*&%&:m% Joint dn ergonomic aspects”. This was the Phld work

{ Mrs K. Gielo-Perczak and ber supervisor was Professor Al
;**eéiimsszs, fowas pot a joint dissertation as the heading implied.

EDITOR'S NOTE
Thesis abstracts should be submitied with full detadls off

Tile, Student’s Name, Department, Name of Degree and
Conferring Instiution, together with Supervisor’s Name.

Abstracts should not be more than 300 words o length,
- armd any complex equations or graphies must be in good
guakity black and white form for ease of reprodection.
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