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The Force Platform Group of the ISB

The Group firvst formed in 1973 at the Fourth International
Seminar on Biomechanics at the'Penﬁsylvania State University, U.S.A.,
with an ad hoc committee of Peter Cavanagh (U.S.A.) and Don Grieve
(England) . Howard Payne (England) became 'cafalogue editor' and
prﬁduced two. editions of "A éatalogue of force platforms used in
biomechanics research”.

?‘Since January 1976 the Force Platform Group (FPG) has produced
a biannual newslatter for whiéh FPG members are asked to pay a US $5
subscription to cover production costs and mailing;

The biannual newsletter was initiated with the following
objectives:- |

l(a) To provide a bibli&graphic service to Group members on a

regular basis.

(b} To publish original articles on topics related to force

measurement in human biomechanics.
(c} To provide a forum for guesticns and answers on related
subjecﬁs. |

In this 'Message’ in the Newsletter No. 1 the Chairperson urged:
"Firstly, please let the editor of the newsletter have any’ ideas that
you might generate concerning material to be included in futuke
editions. The newsletﬁer is a far stronger means of commnnigation
than oné meeting of.the Group every two years, and in such a small

group, we shall rieed input from almost every member. Secondly,



if you are aware of force platform users who are not members of our
group, please encourage them o get in touch with us so that we can
benefit from their input.®

11
Editorta Note

 Membership‘in the F.P.G. continues to grow. As of July, 1978
there are 86 financial members, 12 membgrs with 1978 dues in
arrears, and 21 prospective new members. Foreign (Hot Australian!)
members should note that when funds are being ﬁuhmiﬁtéd throﬁgh 7
the Banking systém, pleaseﬁinstrnct the bank to indicate for whom
the funds are bheing submitted!

Back.issues (Xerox copies) of the Newsletters lmS_are now
available at a cost of $2.00 per issue. Airmail delivéry from
Austr;lia is an additicnal $2.00 per corder {(Delivery time would be
approximately 1 month from.reéeipt of order}.

The biblicgraphy wpdate which was to be included in this
Newsletter will be included in the next Newsletter
January 1979 - provided items ave submitied for inclusion
in the biblicgra§hy, In addition to the subscxiﬁtion forms which
now appear in the back of the wewéletter is included a force platform“
' register/bibliography form. Please take the time, if vou have not
already done so,to £ill thié out and send it to me.

Finally, to those persbns who have contributed to this

Newsletter, thank you.

BARRY D. WILSON.
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EDDITIONS W0 THE FORCE PLATFURM REGISTER,

The following are persons with interests in force platform research.
The information is kased on replies to questicnnaires sent out with

Newsletters 2 and 3.

Dx. Juerg U. Baumana,
Kinesiology Laboratory,

Felix Plalter Spital, Pav. E.,
Burgfelderstr. 101

CH 4000 Basel, Switzerland.

Kistler 92612

Vigicorder,

EMG - Radiotelemetry,

Cinematography - synchronized ilocams.

Gait analysis in neurogenic orthopsedic disorders.

Dr. Kazuhiko Watanabe,

Department of Physiclogy,

School of Medicine,

Toho University,

5=21-16 Ohmorinishi,

Chtaku, Tokyo,

Japan. , A: : -

50 =z 50 cm strain guage.
C.R.T. and pen recorder.
EMG, Electrogoniometers, cameras.

Pogtural control mechanisms.
Ski technigues.

Maciej Piatkowski,
Osrodek Bodawczy “Polspoxrt” « Warssawa
Konopacka str. 19 Poland.

3 component, tensiometric force platform
Oscilloscopes, computers systems.

Biomechanical systems ~ force transmittion.
Modelling.
Human beody vibraticns.
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A FORCE PLATE IN USE AT GENTOFTE HOSPITAL, HELLERUP, DENMARK.

Eric C. Jansen, M.D.

Design of computing: Robert E. Larsen, M. Eng. 8c., Biomechanical
Laboratovry, Gentofte Hospital.

Design of the force plate; Department of Memhénical Technoi&gy,

Technical University of Demmark.

General:

The platform has been in use since spring 1976. The subjects of
investigationsare a) evaluation of postural stability during
physical/surgicél treatments, b} comparison of postural stability
and stability of gait, ¢) comparison of vertical force on a Lorce

"

plate and on an instrumented treadmill.

Construction Getails:

The force plate (Fig. L} is of a size of 450 mm x 300 nm. The
surface is a (.5 mm aluminium plate covering the force plate.

To avoid horizontal movements, the aluminiuws plate in two of the
ends is attached to an outer frame. This way of fixation reduces
the vertical signals by £ 23,

Under the aluminiwm cover is a 2.5 mm glass fibre laysr. The
bottom layer is & 50 mm thick balsa wood board. Aluminium profiles
on two éf the éi&és ars points of fixation for the suspension
profiles. The force plate is comnected to an outer frame by Z-
shaped stainless steel profileé, one in sach cornexr.. The veftical
part of the suspension measures 1.0 x 10 mm. A resistive strain
gauge is glued on each of the hxoaé sides of each of the four

suspension profiles.
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The outer frame is made of heﬁvy iron profiles plaéed'an
concrete.

First poin£ of mechanical resomance begins at 103 Hz
measu;ed by an exitation force of 120 N.

For gait studies the walkway is 5.10 meters before measurement

and 1.25 meters after measurement.

Transductién:

The transducer signals are amplified seperately, and passed through
120 Hz low pass filter.

Besides thé amplified signals from each of the corners it is

also possible to get the tctal'vertical force or other com-

binations of transducer signals,

Ingtrumentation:

The readings are displayed on an eight track Hewlett-Packard
os¢illoscepe or on an ABEM Ultraleitte UV-rescorder. The readings

are stored on a LYREC eight track instrumentation tape recovder.

Signal Processing:

For computing recordings of postural stability is the block
diagram (Fig. 2) demsnstratipg the pathway.

By‘this computing a sway number is Eased on the variations of
center of pressure on the force plate. The sway number is
indicated in cm.mean deflection in the transversal and in the
sagittal directions.

For illugtration a plot of the deflections in the two directions

are made routinely. Output of the computer is ready for the

patients record,




Clinical Implementation:

The system is placed in the basement of the hospital near

to the clinical departments.

Bibliography:

Erik C. Jansen, Robext E. iarsen and Mogens Brix Olesen:
Quantitative Romberg test. Meaguremant and computing of
postural stabili?yg Ugeskyift for Léeger {Danish with
English summary). In press.

Joxrgen Eriksen,VErik C. Jansen, Robert E. Larsen and

Mogeﬁs Brix Olesen: Pcsfural stability'followiﬁg thiopental
and propanidid anésthesia. Act@ Bnesthesiologica |

Scandinavica. In press.
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Block diagram including tﬁe force plate system and the pathway for
the computed éélculatianso Signature VE - V4 indicate the transducer
signals vsf sagittal wvector, Vtz transversal vector gé, ﬁé : mean
values of the vectors V; ¢ V; ¢ the electric vectors are corrected
into spatial by use of the persons weight ( Wb b and foxce\platé
characteristics in the sagittal { fl } and transversal ( fz )i

directions.

VS . VT : mean number of centimeters of sway.
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THE DESIGN AND CONSTRICTION OF &4 WEW DEVICE FOR VMEASURING THE

VERTICAL END THE HORIZOWTAL COMPONENTS OF THE SUPPORT REACTIONS
DURING HUMAN LOCOMOTION.

Yuli Toshev, Petar Baew

Central Iaboratory of Biomechanics, Sofia

Introduction:

In human walking the magnitude and direction of the force exerted
on the ground by each footvariegwith time. Wé can resolve this
force in three mmtually pexrpendicular directions and represent the
components by time functions. For prognostic and dlagnostic
purpeses it is very important for the surgeon o be able to obtain
quantiﬁ&tive infommation about the vertical and alsc about the
horizontal components of the support reactione. Develiopments in
the design of artificial limbs and orthotic appliances alsc demand
greater Iknowledge of the forces involved inliocometinne

Some devices (1) allow measurement only of the vertical
components of the support reactions and some other (2, 3) allow
only one-step analysis of the forces. A new device for measuring
the verticai and the horizontal components of the support reactioms -

during human locomotion is described below.

Description of the Device:

On consideration of the response of human beings to éibration applied
to the feet it was decided that for acaurécy to about 2 per cent the
device should have a iimeér frequency rasponée from zero to abhout
50 tr/s. The waveform of walking force is compnsed mainly of low-

frequency components lying almost entirely below 15 ko 20 trss (1),
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Fig. 1 gives a qeéeral impression of the devige, It may be
noticed that the bulk of the device is below gxoﬁnd level andAthe
surface of the platforms is on ground level. The &evice consists
of two parallel separate walkways. Each of them consists of two
i.ﬁ m long and 0.3 m wide forceplatés - modules (I, Y, TEI, IV).
It iz possible to use more modules in the device. The wvertical
component ¥ oﬁ the external forces are oriented along the axis 2 .

and the horizontal component H along the axis %.
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Fig. 2

Eaéﬁ module consists of platform 1 of a very high rigidity
{cast from duralumin} supported near ecach end by twb‘identic&l
tensometric beams 2 (Fig. 2). The platform 1 is supported on
the one tensometric beam 2 by means of the extermal bearinés 4
and the tenscometric beam is supported on the cantilever 3 through
the internal bearings 5 (Fig. 2). The cantilever 3 is supported

A B rrennd . The sther fensometric beam 3 is supported on the



bush 6 by means of the intexnal bearings E.aﬁd the bush 6 is
driven in the self=-setting bearing 7 supported oh the ground
through the bearing support 8 (Fig. 3i.

| This construction secures f&li static definiteness‘of{each
module. The centre sections of the beams (Figs. 2;3) are struck
over with the strain gauges 9. The strain gaudes for meaéuting
the vertical component V Zfrom module I and mudulé IXY {the one
walkway) are comnected in temperature-compensated semibridge
{Fig. 4). The strain gaﬁgeS‘ég and Ri,%(module i)‘are connectéa
in consecutive order in one arm of the semibridge. In the same

arm (alsc in consecutive order) ave comnected the corresponding

R IIT IXT . .
strain gauges RI and Rzkigﬁfmcéulﬁ IIi}. BAnalogous is the
e . I .z Tiz Iifr o,
connection of the strain gauges Rzg RZQ@RZ and Rz saint the
X
section f—8

Fig. 3
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other arm of the bridge. The strain gauges for measuring the

horizontal component H are comnected in the same way - Ré, Rg,,
IIT IIT . . .

Rq and R3 7yin one arm of the bridge and the strain gauges
I I . IIT I%X .

Rye RynR,y " and R, sy~ in the other.
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_ The results of measuring are indepénaent of the application
point of the external forces. In case of using more modules, the
electrical schemes are analogous - for each walkway we have two
measuring semibridges - one for the vertical component ¥ and thé
other for the horizontal component H.

In patients' géii;beﬁding poments appear in the centie sections
of the tensometric beams which a?e stiruck over with strain gauges.
The exits of the four measuring semibridges are connected with four
tensometric amplifiers. The amplifiers"cutput signéls are proportional
accordingly to the verﬁical and to the borizontal components of the

support reactions for each foot.

Conclusions:

The above device was designed, constructed and tested. Tensometric
ampiifiers UMM 131 (DDR) and multichannel oscillograph 8LS-201
(DDR} are used. Calibration of each separate walkway was carried
out. The accumulated measvuring error was 2 per cent. The nonlinearity
of the output signal was better than 2 per cent.

The new device for measuring the_vertimal and the horizontal
components of the support reactions during human locomotion should
become important in medical diagnosis and will sexve as a very

useful research method in biomedical engineering.

The authors wish to thank Academictan G. Brankov and Professor Y. .
Yolevieh for their help and inspiring at all stages of the study.
The authoré would like to make special mewtion of the support given
by Mrs. L. Angelova. They also desire to express their appreciation
to their colleagues in the Institute of Metal Seiences of the

Bulgarian Academy of Sciences for their help in making of the device.



References:
1. Skorecki, J.. The design and comstruction of a new apparatus
for measuring the vexrtical forces exerted in walking :

a gait machine. - J. of Strain Analysis, 5, 5, 1966.

2, Paul, J.P. Biomechanics and related bicengineering topics,

Edinburg, Pergamon, 1965, 367.

3. Morrison, J.B. Bioengineering analysis of force actions
transmitted by joint. - Biomedical Engineering, 3, 1968,

4, 164.

(Reprinted from : Bulgarian Academy of Sciences, Biomechanics,

Sofia, Vol. 3, 1976).




R

The Force Platform Group

International Scciety of Biomechanics

© Subsgcriptions .

Please complete and return this foxm with US $5 (or'equivalent),
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o/ Dept. of Buman Movement Studies,
university of Queensland,

St. Luedia, Brisbane, 4067,

s ‘ bhustralia,

Dear Colleague,

In the 4th Newsletter was included a register, or list of

'members and their reseaxch interests. JIn order to update this

reglster would you allow me to publish brief details of your work.

Please complete the guestiomnaire below and reburn to me as sgon as

.possible.
1) NaMe ccoccocacscoccconscsonassncccascessscanssns
2) Titie {(Mr, Mrs, Ms, brﬁ Prof, et} easnsemsaneneeesesnccancse
3) AJAreSS :uvevesvcvocauosnencccasvcnoscanconsa
cessecasecuncasnnossiecssounausunoen
beccsaceamscosannesece0ase sResoa0anE
f4) TInstitution (if different to above) ,,,aa,a.ﬂ.n.ea.,,....;,...
P R E R R R R I AN R 'Y
. saaaeonwumaan«ccct.-chaa.n.n
5) Do you work with a force platform? Yes = No
6) If answer is No please give reasons for your interest:-
7) Please give brief details of your platform or platforms
Type ...,......@,;.a“,mgag‘wacnae.pg..;.o,. .
TranSAUCEYS ccoveccosvacnonnssaveansnocosaos
Size of top surface wessencssesencasancencs
RECOTACE v oceovracscacosoossessacacuascsens
OLREY cevososcssancsosshonosancsacessocssns
8) What auxilliary equipment do you use? (e.g. E.M.G., cameras, etc.)
eusevessssuossemesivssasssonoesasess o sanassussnedrsenantans
9) What are the main lines of your research? (e.g. sports techniques,
gait analysis, L B
10) Please list any relevant publications by you which have not been

included in Newsletters 1 and 2. {(Attach additional shegts/if

necessary) .

Many t+hanks for your co-operation. ,
Yours since:e}



