


As write message 1995 is to start 
for the Paavo and Kari Keskinen have 
u..u.'JJ.u. ... vu me that more than 500 abstracts have been 
submitted to the Committee the XVth 
,-,VA.lj;;.'-'.""",. which will be held in 
is excellent news, and 
successful the time you 

you will 
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Prof. Toshev assures you that 
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one 
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soon an will be mailed from 
this office to those members who are financial. 
This will contain papers for the 
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The review process of the abstracts 
submitted for the XVth of the 
International of Biomechanics have 
been A notification to authors was sent on 
March the 8th and we that 

Please note also that the final inclusion of paper 
the program will of the full 

(Of-r'lf-1n ..... fee from the ..... C'''Cl .. ·U·'.,.,,1T 

TECHNICAL EXHIBITION 
A technical exhibition will be on the ..... VJ'A ...... "'.'"'' 

site. It will be open to manufacturers of 
and scientific to ph,lfrrlacl~utilcal 
companies and scientific pm)HSners. 
Multasuo for the .... .hJl .. J.VJ, ... v .. 
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Kinetics: 
~'''Hl''''fT1.c::", of Human 

£T<>n-,anr 1:S1()mt~Ch;allll:;S - Historical 
lJ.,..r'"1'''~f'i"1'''::''' and New Frontiers ll 

Presidential Address: Ronald F. Zernicke 
of of Bone" 

Humans" 
Stuart McGill ....... u .. Uy,f.!l.) "Biomechanics of 

to Motor Unit 
Membrane 

Muscle Structure and Neural Control" 

.l\..~;lClIlen, ~e';retarv General 

Email: kes,kinlenGglp:lllo 
+ 

Tel: + 

For further 

co:ngress Secretariat 

FINLAND 



ATTENTION TO 
CONGRESS IN 

noon 
HUMAN MOTION: 

CaI)DOZZO and John Paul and Others 

The include: 

- Close range ph()tOj~ra:lmmletf'Y: explenme]l1taI errors 
and artefacts 
orientation 
markers 

movement 
POS:ltlCln and 

clusters of 

- Anatomical landmark and frame standardization 

TUTORIAL 2: am to 12:00 noon 

The 

SPORT SHOES: JlJA'-J ... V.i'-''-''"'' ...... 4 

MEASUREMENT AND ...,...., ....... 'Ui< .. 

Shorten and Joe Hammill 

on Innetlcs, J(Jmelnatlcs, 
vitro and in vivo methods for 1rn"'·Cll&:'l1.",nff 

shoe characteristics and influence on pertormaJtlce 
Dlomecna.mcal pjnnc~1Plles in shoe 

TUTORIAL 2:00 to 5:00 pm 
3-D RECONSTRUCTION HUMAN MOTION -
PRACTICAL 
Aurelio CatJPozzo Paul and Others 

The include: 
"h,.-"".'ll,,".n. .. u architecture 

checks 

- Data ~'n·'rrn' .. · 

ELECTROMYOGRAPHY 
Moshe Solomonow and Richard Baratta 

The include: 
- Essential factors involved 

11"\1"","'''''''''''''''''''' of 

How much does cost? 
FIM per tutorial until and therafter 

120 
L .. JL .. uu..\.. ... members from ~~ .. ,.,~, .. ~. Czeck 

KermOilC Poland and Romania half 

How can 
Fill in the sheet included with paper u ....... '.-u ... ...,'u'"'''' 

pay with your ...... "',ou." ..... .., .• vu 

or 
fill the .L'U'JUl'LI"" .. JtA"'- and FAX it to Tiina Multasuo 
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WORKING ~"lL""',I"'-Jm 

FUNCTIONAL 

The second ~VInD()Slllm of the International ",r.''''''?'T7 

of Biomechanics on Functional Footwear 
will be held at 

1"II.,.11n"l1'l'''''' aim of the ISB 
nrr,u.rta a forum for those .... 1-,,, ... "",i1-,,rl 

U"'IJ'vvl..o.:) of " ....... ,,~. 

2nd -
,",VJl.V§;:"H'I;i. Duesseldorf or W'l· ..... h·" ... ,... 

June 28th 
June " ... ," ,,"-~ 

Bierkeller Social Event June 

AREAS OF INTEREST 
the influence of footwear on the kinematics 
kinetics of human movement. 
the influence of footwear and footwear 

and 

on 
human of O1Olme~ch:mi~;;s 
research to the of clinical and athletic 
footwear 
the role of footwear in the nrl"·uP>lntir ..... 

of of 
treatment 

shoe's ""."'~~.~ .... 

The official .IlUJUp;,u,~§;:,..., will be t-nj:?;l1sn. 

ACCOMMODATION 
Accommodation in one of the 

made the local 
discounted 

A 
hotel B 
campus 

person per 
per person per 
per person for all 3 
in German 

The hotel rates include a breakfast The rate 
for on campus accommodation does not include 
Note that the campus rate is the for all three 

Even you will we have to 
the 

students 

2. the card number 
3. the date 
4. the address 

normal 
5 after 

on-site 

persons consists of 

Diner's 
Mastercard and Eurocard are 

5. the amount of money you have calculated to be 
6. and dates 

on Functional 
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3. 

4. 

Professor Yuli Toshev. 

students 
Hl()m~~chamlCS~ South-Western 

the field 
Biomechanics of motion 
Biomechanics 

bX1Derlm~ental methods 

North American Conferences on 

of 
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5. 
VU-, ..... "''' ....... ,"''''''''' .. ' .. HT devices in the field of 

The matter 
can be sent to: 

Box 89 

used or new and devices. An 
ac'~onlpalnymg letter is necessary to be enclosed h""I"o",o .. 

All those u,ii"h,.,.,,,,, 

contact with us 
Prof. Yuli Toshev 
Sofia 1 

72.52.80 

.uoU~"'''''''AU.H ',r.1"a".~, of Biomechanics 
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OF XIVth 

Price: 

of 

bX1DlOjratI~ons Fonction. Nervuux 
...cu·,,,.,.. ... ,,, 78 Avenue du General Leclerc 

94275 Kremin FRANCE 
Fax: 1) 45.21 14 

OF and XIlith 

Price: 
Graeme A. Wood 

"""no:lrl1.".,,,,,~.,t- of Human Movement 
Inn.lpr~~1tv of Western Australia 

NeC11andlS. W A AUSTRALIA 
Fax: +61 9 380-1039 

BIOMECHANICS XI-A and 
XIth of the Intn'l. .... "r"H .... "H 

ea. 

Price: 200 both volumes and pos,tag·e} 
Peter Hollander 

of Human Movement ~CI~i!ncles 
Universiteit 

van de Boechorststraat 
1081 BT Amsterdam 
THE NETHERLANDS 
Fax: +3 

BIOLOCOMOTION: A CENTURY OF RESEARCH 
USING MOVING 

Price: 
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UPDATE FROM ISB SUB-COMMITTEE ON 
STANDARDIZATION COORDINATE 
SYSTEMS 

This has now in booklet 
Recommendations Standardization in the 

.o.n"",,..lt,,n,,,, or Data with a of 
the ISB Committee for 
Quanjjti«~ and Units of 

Measurement in of 
will be mailed to all financial members of the 
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a) show all the data bar 
means for different 
induce readers to think about the data than 

c) 
d) many numbers in a small space 
e) data sets coherent 
f) encourage the to make 

CARTE CUR IV slJccessives en nomme-\ de I'Armef! 
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Russia 1). 
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of the Note how thin the band 

Russie 1812-1813. 
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LS (least-squares) fitting of measured data to a function 
is a common problem in many areas of science. It is also 
one of the most used and abused methods in rese.arch to­
day. Many powerful and easy to use statistical packages are 
now available for the desktop computer and these can be 
very useful for the analysis of our data; however, it has also 
clearly increased the the possibility of misuse of statistics. 
I extracted the following quote by an eminent statistician 
writing in the journal Biometrics recently. 

Perhaps one of the most worrying features of 
present:'day scientific research is the extent to 
which complex statistical procedures have been 
made available to research workers by statisti­
cal program packages in the absence of adequate 
guidance for their use. 

There are many computer packages which offer least­
squares curve fitting of different types of functions. Also, 
some packages even allow the user to define their own func­
tions which they wish to fit. My intent here is not to 
compare the performance of these different packages; but, 
rather to point out they often do not "fit" your problem 
and thus should be used with extreme caution. In this note 
I will deal with only one of the methods - LS fitting of 
straight lines. 

QB (Quick Bob) finds a note from his boss (number 1 or 
just N1 for short) on his desk with the following informa­
tion. 

I have collected the following data: (1,1), (2,5), 
(5,3), (7,5) with weights at each data point of 
(1,10), (2,5), (3,2) and (4,1). Give me a least­
squares straight line fit to these data. I would 
like to see the results when I return froom lunch. 

Now, what to do? First, plots these data points (a 
good beginning). concludes from this that it does 
not seem unreasonable to fit a straight line through these 
points; but, of course one must have some reason for us­
ing a straight line fit-here was told to fit the data to 
a straight line so fortunately he does not need to justify 
a line he was told to use a 
LS fit and fortunately again, 
earlier and remembers that linear regression can 
be used to obtain a LS fit to a straight line. Things are 
looking promising now. But, what about the data weights 
at each point. assumes that these are the inverse of 
the variances in x and y at each Nl and 
QB had been looking at some image data the day before 
and N1 had mentioned to him the idea of the 
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measured coordinates according to the inverse of their vari­
ances; i.e. the smaller the variances the less our uncertainty. 
Now to the computer .. .input the data and .... Upphs! There 
is a weighted LS fit option available but it allows for errors 
in only one of the variables. QB quickly checks his other 
statistical program packages ... nothing and then finally digs 
out his old statistics textbook ... nothing again. Yes, QB, 
the good news is that you have defined the problem; but, 
the bad news is that none of your statistical packages can 
estimate the parameters for the errors in both variables 
problem Ye:Xe LS model (and time is will be 
back soon). QB begins to panic! 

calms himself and assesses his situation quickly-It does 
not seem possible that can solve this problem myself and 
also seems very unlikely that I will be be able to find an ex­
isting computer solution before N1 returns. Of course QB 
wishes to keep his job so he quickly decides on his course 
of action. don't I perform a Ye:X LS (errors in Y­
variable only), a Xe:Y LS (errors in X-variable only) then 
take the average of the two results - this should be close, 
right? QB now feels a little better, enters the data into 
his favorite statistical program and out comes the following 
plots (fig. 1) which he will show to Nl when he returns. 
However, is still rather uneasy about his "quick-and­
dirty" solution. 

Y 

5 

4 

3 

2 

1 

1 2 3 4 

Xe:Y 

Ye:X 

5 6 7 X 

Figure 1. Ye:X-LS fit to errors in V-variable only, Xe:Y­
LS fit to errors in X-variable only, QBC-QB's compromise 

It can be shown, that under quite ordinary conditions 
the estimated parameters obtained for Ye:X LS and Xe:Y 
LS do not even bound the parameters obtained from Ye:Xe 

at This makes 
suspect to say the least. 

Simply stated want to find parameters a, b in the straight 
line equation: y = a + bx. I will only consider the case 
Ye:Xe measurement errors in both since 
the other cases are covered in most statistical textbooks. 
Assume a set of data pairs (Xi, Yi), i = 1, ... , N with 



ing factors WXi, WYi for each data point. The weighting 
factors should reflect the uncertainty in Xi, Yi; thus, one 
usually defines WXi = 1/ sx;, WYi = 1/ sy;, where SXi, SYi 

is the standard deviation of Xi, Yi' Clearly, large (small) 
weights reflect high (low) confidence in the accuracy of a 
measurement. It can be shown that the weighted LS solu­
tion for straight line fits to errors in both variables can be 
obtained by minimizing the following function: 

N 

s= 
i=l 

where, 

and 
_ I:{:1 wtixi 
X= N y=.::=.-..::.....,-o=----

I:i=l wti Wti 

Once the b IS found which minimizes S then a = y - bx. It 
is important to note that the slope, b, appears both in the 
numerator of S and in the denominator as part of the "ef­
fective" weight, wti' This make the problem nonlinear in 
b and in general requires some iterative procedure to solve 
for the slope, b. Indeed this is where things have often 
gone astray in the past-approximations, nonexact meth­
ods, slow convergence, etc. 

Ye:Xe 

Y 

5 

4 

3 

2 

1 

0
0 1 2 3 4 5 6 7 X 

Figure 2. Ye:X-LS fit to errors in Y-variable only, Xe:Y­
LS fit to errors in X-variable only, Ye:Xe-LS fit to errors 
in both variables (the correct solution). 

Let's take a closer look at S before venturing into the 
nonlinear morass. an important observation is that 
a does not appear in S thus we may be able to do some 
sort of search for the minimum of S in one-dimension (e.g. 
Brent's method). In general one-dimensional searches are 
much easier to perform than multi-dimensional searches 
(the curse of dimension). before applying a one­
dimensional search one must know about the 
characteristics of the function S. I have spent consider­
able time investigating these rational quadratic polyno­
mials in b and it seems clear that one-dimensional 

search methods are appropriate for this problem (appar­
ently this simple and fast approach has been overlooked 
in the past). Again, a PASCAL program with 
test data and references is available via FTP (FTP address: 

for you to use as you 
see fit. 

It should now be clear that compromise was in-
appropriate for this problem since the Ye:Xe LS solution 
is quite different. LS 
line Ye:X 
l/sx; ~ l/sYt (l/syt « 

QB's salary raise was not as much as he had hoped for the 
following year. You see, the data really wasn't image data 
but was some coded values which Nl was using for estimat­
ing salary raises. Had QB used the correct model (errors 
in both variables) he would have gotten a more favorable 
salary raise. 

I have made a short list of what I call Five easy ways to 
fail at statistical analysis 

1. Avoid of your data-"What 
a waste of time, I know what my data looks like" . 

2. Force your data to fit into the 
able your favorite statistical 
the analysis I wanted to do isn't there then I will just 
choose something close" . 

3. all statistical to assis-
tants or your co-authors-"I have more important 
things to do". 

4. Never consider a course in statistics-"I 
repeat, I have more important things to do" . 

5. 
known to 1' .... ".,""',,,:"'.,1-__ 

data". 

Unfortunately, there were errors in the pseudo-code for the 
estimation of the mean and median frequencies; although 
the computer code in ISBOl.ZIP was correct. Please make 
the following corrections to PROCEDURE on page 
8. 

replace 
i2, S, Integrall) 

by 
i2, F, S, Integrall) 

(iI, i2, S, Integral2) 
by 

(iI, i2, F, S, Integral2) 
replace 

f Median = (Half Area - Area)/Slope + f(k -1) 
by 

= (Half Area - PrevArea)/ Slope + f(k - 1) 

Th-th-tha-that's all folks! 
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DATE: 1996 

CONGRESS 
The will be open to all animal 

- Measurement animal Jr."',n ..... ,nt-'''''''' 

A.VU",,,,,,,,,,lUU1Lil,,,,,,, of tendons 

£'>r.". ... n"'1"",t."", locomotion 

SCIENTIFIC COMMITTEE: 

ORGANIZING ,,-,,-,nA.A.WAA. 

The National Institute of 
and the National School 

Research 
will 

be the official of An or~;anllZlI1lg 

Emmanuel ·Rossier and Nicolas Baudoin 

",hn, .. "t.n ... ~' demonstrations 
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must cover 
not been 

and 
or 

no more than one oral 
vv.,;,,,,,,, ... ,,,, If you wish to submit 

the most "'I",.,'",nj''lhl 

sent the second announcement 
In order to obtain abstract 

to the secretariat of the congress, 

an oral or a 
paper can be submitted for ,-,"'LJAA'-'UU\.JU 

pr()C~~11tlgs which will be ,-,ULHA.""VU 

ms[ru!;mms to authors will be available 
be 1""''"''''','"ar1 

congress may be asked to contribute to the 
process. 

Two in 

1994, 

* of the Second announcement and 
in 1995. 

* Deadline for abstract submission the 30th "''-''.VU'vL 

1995. 
* to authors 

Deadline fOf maJ1USCfmt ., ..... n.JL ..... ",.:",vu 

* 
* the scientific issue: 

on 
be held in a 



between Tours and 
All scientific events will take in the National 

SOCIAL 
The 

of Saumur. 

of social activities. We ....... r;'''''''''''''' 
Castles 

SECOND ANNOUNCEMENT AND 
FORMS: 

To obtain abstract and re~~lstratlon 

France 
Fax: 

Secretalfiat of IW AL 3 -
+ 33 1 6522 10 

NEW LIST AVAILABLE ON 
INTERNET IBITNET 

NeuroMus - Forum on Ne1urOImULSClllar 
Performance 

is also tnl1tlatmg 
related sources, 

to: 

Motor 

and other Internet/BITNET 
is very new, 
is "''''<if.,..".,.,,1 arl 

To SUOSCfllOe, 

sutJtSCrlOe neuromus YOllrtlfstl1aITle Y1oU('lastname 

Do not include "' .... "'r+14"' .... n' message 
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CONFERENCE ON 

Animal biomechanics 

trauma 

Rehabilitation 
Ke:spl]rat()ry biomechanics 

AND BIOLOGY 

biomechanics 
u.J1."""" ... ,U.u ...... \.,,:> and 

Internal organs 

Skin and soft tissue 
biomechanics 

biomechanics 
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With International 
Tivoli Mansion the International 

____ .~ __ is also one of the """"''''l''\ff''1Ini-

offers a 
fresh 

rosemary, 

order to receive further information on ICMMB 
.u.JL"' ...... UJL ... JL.F, the programme and r&HT1{'i-r''l'i"1r\n 

Fax: +386 

U"'11-""1r,,,,, .. Institute of Medical 
EI-125 IIT 

1, 1995 
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is now 
contributions will be available 

PROGRAM OUTLINE 

.... "'''''''Jl'-i.U on Basic Mechanisms of the 
on The Function of the 

~~;slOln on Pelvic Pain and .lI.H.::J'I..U.U'UJL", I 

lVover.nber 1995 
8.30 Session on Low Back Pain and the Lumbar 

Break 
11.00 on Low Back Pain and its Relation to the 

SI Joints 
15 break 

619-534 7672, 

31-10-4147988 
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Please submit 
"n~.nAl..t1in,nr materials to: 

and other 

FACULTY POSITION IN 
r1....,IJ'-'~ ..... ArJI' A.a.;, PROFESSOR 
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4. Additional tea(;hiIU! n~SP(ms].bll]lties 

more of the 
Professional 

to inlcude: 

1. and 

2. on theses 
committees. 

3. students 

4. as 

Rank: Associate Professor 

Date: U""J.."""" .. JLllUl;;. of "' ....... ,,,,,,,,,,,, .. '" will and 
will continue until an acc:ent:abl 
chosen. 

To send 

and three 

Western Illinois 
61455 

298-1981; Fax: 298-2981 

DOCTORAL IN 

Science 

17 

nnumea M.S. at 
Ha,;k2JOlmd in biomechanics of 

neuromuscular biomedical! 
or other related fields is 

and statement 
of interest. Interested candidates should contact: 

BIOENGINEERING ALLIANCE OF SOUTH 
CAROLINA 
Clemson 

Clemson 
a~~Ju .... ·aU\Jju" and nominations the 

OJ'" '-''--'LU' _ tll()engmeermg Alliance of South 

The mission of the Alliance is to 
nf()mlote collaborative tHolenJnnleermg 

Carolina and to nr",...,a"..,."h,,, 

these efforts. 

",,,",,',,,11''''' I""", vitae and the 
IeH;~pn(Jne ..... "''''''h'' .... '' of at least three 



movement 

Annette J. 

Doctor of ......... ,.".-..,..,."".,,,,, Thesis 

lan":lrtl1Y1a,nf" of Human Movement 
Innla1l"'~1f""H of Western .c"U"'II.A.,.u!a 

eOlanas, WA 

Assoc. Prof. Graeme A. Wood and 
Dawne Larkin 

coordinated peers; hflllillJalJP1r 

reasons for such differences have to be ""4:'f"-:.I-\II'4:'I-I"'''' 

from six to ten years. 

was that the movement 

indicated 

Cly~;tUlt1ctlon or 
two age, 

6-7 and 9-10 years. 
age group 

Altnmlgn the six year old 
reflex motor 
coordinated 

as neither six 
the nine year 

coordinated child are related to "" .. c ...... ""t-".. time was also in the 
Also "'''''',1I'n1·.,.",rI c()()rdinateCl group the visual reaction 

a central and """' .. ·1..,.11''''' ..... 

Two .CiIv",,"" .. ,,"""c .... f" 

the neurOIllluscular per:torrnan!ce 
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results it appears that LJI.","' .... "'.II. .. 

action the 
COlll1parea to 

.. ""n ...... '''r1 isokinetic ·"""t"'I'-i1hu 

rerllectlOn of the decreased power in 
coordinated group. 

.,.".,,, ...... ,.,..,,, .. ,..,""1·'." .... task was .... "' • .+;.-., ......... ,,,,-1 

muscle 
vVA . .., .... 'U .... " .• Ju.;;;. to the formation of additional clusters. The 
clusters formed were any 
v.Ul-A .... ,.aJl<U coordination or age group which is to 
be due to the constraints on the task as the 

aOOlltlCmaI resistance 
and 

on 

Bruce C. Elliott Mont Hubbard 

... ":,,,, .. < • .,+,,, of Western Australia 
AUSTRALIA 6009 Controls 

Ph Office: +61 9 2374 
Fax: +61 9 380 1039 
E-Mail: belliott:@ulniVl/a 
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with less 
""'IC, • .,,,,,,,,t- to the 
1--,n/'l,1'I\'"'' from 

both a motor and 
mU.SClllO=·SK:€!letal O'ystun<:tlOln in these while the 

nrl'lhlS='Tn~ may be associated 
This work 

asS()Cialti011s of " ... "',,, .... /> 
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