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Momtion ahout an individual's mtor abilities or about the techniques of the mtioa p r t o n d  can be 
obtained at  varybg degrees of exactness. In practice letbods range from very sbple mtor tutr Q intricate 
biorPchanica1 procedures that yield a vide variety of data. Thr quality of loth can Im d i e d  wing 
Nysical data (strength, path, the ,  etc.). The  ti^ factor of tbe motion prfoned provides valuable diagnostic 
data, therefore it is  frequently med in investigation. I(eawepnts of tim intervals in coanection witb other 
Peasured data cap characterize lotion through derived physical quantities like velocity, acceleration, 
perfomace, atc. Tbe interpretation of temporal data varier according to the specific features of t!te vtion 
investigated. 

Por teqoral leasurenent single-purpose instments are often used, vbicb is  uneconoricai ?.a r ne; testirrj 
llne bas to be constructed for every test. On the basis of our low-tern experience of reasurktj +nnporai dat3 
(1,2,4,5,1,8) w undertmk to design and reallze a universal diagnostic system tbat &les Peasuremats of 
a large number of teapral data by various sensors in real the. In the constnrtion of tbe rystea tbe follovirq 
tasks e r e  pursued: 
- high capacity of time signals wsured, 
- parallel recording of time signals by different sensors, 
- immediate evaluation and statistical processing of the ON-LINE system data, 
- university of the system enabling sinple connection of various types of JeAsors :..;r-i;c t o  the 

characteristics of llotion investigated, 
- openness of the system vith regard to both hardvare ard softvare. 

In order to comply with the above tasks an lBH FC R/AT ucrccoaputer vas used vix  a prcgradle p:ug-in 
d u l e  LVS-FC 1, vbich renders i t  possible to attach bt!~ sc&rd and ncn-standard sex:: e!emts. The 
~rogranainq equipwnt provides for controlling of tbe measuring process, evaluation of the Lta abtniwd and 
presentation of a printed record of the leasuremt results. 

The systea renders i t  possible to attach 8 masking channels, each of tbem kinq able to rqisrer as nny 
as 200 t e p r a l  data. The precision of reasurinq of tine intervals is optional up to the value a: lo-( s. Tne 
conception of the systea presents the possibility of being continuously supplied i n  the field of both hrdwre 
and softvare, and extended according t o  the user's special requirements as to the diagnostics oi m a s  mtor 
activites. 

At the present stage the systea under discussion can be lade use of i n  the folloving areas (as represented 
in Piq.1): 
1. Measuring of vertical jump from the perid of support-free phase. 
2. Wsuring tenpral pararaters of tapping. 

4 3. Measuring of the duration of tbe support and support-free phases of mlking and running. 
w 4. lleasurinq from 1 to 8 g-ral time intervals. 

5. lleasuriq run-on velocities in a ski-jump. 
?be designed diagnostic system provides, besides basic masurarent data, also t& values of otber 

paramaters, like the differences ktuwn various input siqnab, h i a m  and mimm values, avarage and stamkd 
deviation, etc. ?be basic paramters tbat bave teen msured and calculated an imdiately presented in clear 
tabular and graphic from. In later investigation it i s  also possible to nIect and lart utwa values, tbrsc 
e r e  wt  considered for further processing , tbe data bouever will not be c l d .  

Tba h e t  data and paramten obtained an  provided in tbt ion Of reports which fnclu(k tba i n i t kb  
of tbe person measured vith tabular and gtaFbic reprwtation of the msuremt results and paraneb 
evaluation. 



Tbe h e t  principle h L on the wrt and sqart-free @ses of the j q  and on calculation of 
the jlnp bight  (3,4,6,7,8). 'Iir limiting pracoaditioa of this lcdsunwt is larding on s t r e t d d  lqs. 

TIN types of jjug p r t m  dtb corrupadirq parartrr evaluation that an pmcarucd by o9r rytta ue 2 
as tollon: 
a) individual juqs 

sensor: a contact takeoff plataau # - support-free phase w t  5 - Light of jump calculatioa h - results: - table of valuu h - statistical table of dou  tg and h - graphic repnxntaticm of valus h I 
b )  I. iterative jumps (Piq.2) 

sensor: a contact take-off plateau 
- measurerent of supprt phase to and support-free phase 5 
- heigh of jump calculation h - results: 

- table of values h and to 
- statistical table of the values abve 
- graphic representation of the valws above 

II.  iterative j q s  (synu~etry) 
sensor: a dual contact take-oft ~lateau 
- measurements of suppcrt phase 'to and support-free phase tB separately for left leq L and right leg P ,  i .e. 

EL+ %PI ~ B L '  t ~ p  . - helght of ]up ca culatlon h 
- results - table of values bk, to!, tek, h 

- graphic represents ion f i n  enelations beween values tOL, hp, and tBL, tgp 

EAXRING TI% PAMETERS OF TAPPING (PIG.3) 
The described systen renders it possible to measure, with either contact or contactless sensor within tk 

~ r e - ~ l e ~ t e d  t im interval, the naxim number of switch-on iqulses N or their frequency F. The time switching 
on to and titi of switching off tB can be masured as wl l .  Keasurement results are provided by a report hich 
includes the following data: 
- pre-selection of the interval to be wasured, 
- table of values to and tB,  
- ststistical table of values to and tB jointly with values N and P - graphic representation of values to and tB. 

k a i u r i q  the duration of support and support-free phases of valkinq or running (Pig.4) 
During these measurements it i s  possible to c a w  out basic analysis of the differences, in the support and 

support-free phases, betwen the left and right leg i n  valkiq or runninq. tvo variants have been considered fa: 
tbese measurements, ~ m e l y  on-the s p t  mvement with a dual contact take-off board, or noml  elking with the 
lrse of 1 - I) single take-off plateaus. * 

The reaswing system evaluates items % , b, t&,  tg indicating whether the activity being evaluated is 
walking or running. The m u l t s  are present4 in a report & c h  contains: - a table of values h, f , identifying either walking or minq, - a statistical of &'lae~Lskve, - graphic representation of tbc interrelation of valws bt, kp, ta, tgp. 
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lrPAsDRm 1 - 8 TME mw (PIC.5) 
The pmp~se of general tire intervals is to analyse mtor activities, e.g. running, the p q w  of uhich * is folloved by several contact or ucmlectmnic ransors. Prior to the s M  of the mtion preselection of 

eitber audio- or videosignal i s  possible. kasuremntr are represented in a report uhich contains: 
2, 

- a table of progresive valucs of the intervals tl to tg, 
- a table of differential values. 

This leasurement represents a variant of the previou masuring syster, the difference b e d  in evaluation 
of the values reaswed. Input is  represented by sigruls of phtoelectric sensors situated at a set distance, the 
d u e s  obtained are used to convert the data into velocity, i.e. h/h or 11s. Provision is made in the prDgran 
for insertirq during its run data of jump length, after eacb reasuremt new values of run-on velocity and 
statistical a ~ l y s i s  are presented, bth values being constantly reappraised. 

- Our paper brings a description of a measuring syster abed at wasurinq temporal pruoeten, in our CaiS 

oriented at diagnostic mtory action of tbe h u m  body. 
- Five wtory actions are described to demonstrate the potential use of our system. 
- The designed system for wasuring t e q r a l  characteristics is an open one with reqard to tat! hard'iare and 

Figure 1: Universal diagnostic systen for measuring temporal parameters of motory actions of h u m  body 
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P i p e  2: Iterative j u q s  

1 START 
1 

Figure 3: Taging 
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RUNNING 

Fipre 5 :  kasuremnts of 1-5 tine interrals 

VIII Symposium ISBS Prague 1990 



1 F W X  V., S A L I K S !  J. (1985). Hifeni rarinilnibo m e m t n i h o  vjkonu y k o  ukazatele a l a k t i t o v b  potencblu 
(I.). R o r i e  a praxe h, 1, 50 - 54. 

2. FUNK V., SLIEEI J. (1985). Weni raridlniho meroLnibo vjlronu jako utazatale  a l a k t a t w i b  potonciilu 
(2.). Teoria a praxe h, 2, 93 - 97. 

3. W D., EM 1. (1990). D i e  R f a s s u q  der w i m a l e n  ahl iden Leistq der  untered Wrenitaten. 
Leis tuqspor t  1, 19 - 23. 

4. WOW J., PQRMKOVA D., SlLRGER J., VAIIERM F. (1986). Paktory sportovniho vjkonu l y i a l e  skokana. 
Univerzita PaladBbo, Olorrr, pp. 168. 

5. SALW;ER J. (1987). PyziUM W v j b s t i  vrcbolovjcb sp~rtovcd lyM skokand s u p l a m i a  
rilroprocesomvfcb aificicb a q k d m o v a c i c h  s y s a .  l knd i l t sLa  d ize r t a tn i  p d c e ,  pp. 160. 

a,  SALIKER J . ,  VAVWA F., RPIMD J. (1980). Zapljeni pro &i doby bezoporove fire skoku a diky 
v e r t i k i h i h o  skoko. Pf ihW vy~hlezu  PV 3377-19. W r s k 6  wv&d E .  203 378, CSW 

7. VAVERXA P., S A U K E R  J., NOVOSM J. (1979). K probleaatice testovhi v e r t M l n i c h  skokk T w r i e  a praxe Tv, 
27, 1 2 ,  132-138. 

3. VA'li;UU P., NOVCSM I., SALINE!? J .  (1480). K otazce j i e n i  f i r d l n i  charakter is t iky vert ikalniho skoku 
powci silov& impulsu a doby hzoporov4 faze skoku. Teorie a praxe Tv, 28, 1, 46-54. 

VIII Symposium ISBS Prague 1990 




