Zaklady biomechaniky

VIl. Experimentalni metody biomechaniky



Principy experimentalnich metod
analyzy pohybu
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Rozdéleni metod biomechanického
vyzkumu

Geometrické (viz. prednaska: Geometrie lidského téla)
— Méfeni vzdalenosti, uhll, polohy
— Fotografie
— RTG, CT, NMR (MRI)
Kinematické
— Videograficka metoda (3D kinematicka analyza)
— Goniometrie
— Akcelerometrie (gyroskop), spidometrie
— Méreni casovych useku
— Stroboskopie

Dynamické

— Dynamometrie, dynamografie
— Tenzometrie

Ostatni
— EMG

Optimalni je kombinace metod!
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(prevzaté z: http.//physed.otago.ac.nz/about/virtual.html)



G on iO m Et ri e (Biometrics Ltd)

(prevzaté z: http.//www.biometricsltd.com)
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(prevzaté z:

http.//www.eetasia.com/ART_8800664884 480500 _NT_8952c055.HTM
http.//www.utwente.nl/mechlab/physicalanalysis/biomechanical/
http://www.seadiscovery.com/mt/mtStories.aspx?ShowStory=102272)




Stroboskopie

(prevzaté z: http.//www.fsps.muni.cz/inovace-SEBS-ASEBS/elearning/biomechanika/vyzkumne-metody-v-biomechanice)



Dynamometrie (iten
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Figure 1. Kinetic parameters of (M. (a) beginning of jump; (b) point at which GRF is equal to body weight propulsion and acceleration is zero, which
indicates point at which jumper begins to accelerate up; (¢} beginning of concentric phase, characterized by movermnent in which velocity becomes positive;
{d) GRF is equal to body weight propulsion and jumper reaches maximum velocity upwards; (e) propulsion, when GRF is equal to zero; (f) jumper is at
maximum jump height, and velocity is zero; (g) landing (adapted from Linthorne)®,

(prevzaté z:  http://www.scielo.br/scielo.php?pid=S1980-00372012000100005&script=sci_arttext&ting=en
http://sportklinik-basel.ch/das-angebot/leistungsdiagnostik/quattro-jump-sprungkraftmessung/)



Tenzometrie (ovey
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(prevzaté z: http.//www.novel.de)



Tenzometrie (ovey

(prevzaté z: http.//www.novel.de)



Elektricka aktivita tkani

elektrokardiogam (EKG)
akéni potencial(AP) norméini EKG v |1 svedu (leva noha - pravé pade)
winik akéniho patecialy jnapf. svalawehal: 06s
- depolarizacni membranovy proud (vzruch)
prestoupi potencial na drovni prabu a vyvola
otevirdni kandlu Ma, ktere vede ke zvyseni -+
"pogitivity™ vitiku bufky a kK postupriemi = T
razvoji akéniho potenciilu E
u + F
EKG ja robrazenim alaktricka akfivity [EA) celéha srdedniha sval,
elektroneurogram (ENG) \ danér Msta svdu. Synchronri, édak fzove posunty priban
vyEetfeni vodive funkee [nrehilost vedeni varue hu + dtivmaové diléich &F interferuje da teta integraini B2 srdednihn svalu
charakteristikoy)
sfimed elektroencefalogram (EEG)
O viry: B & 13 He, zakiadni ramus v Klide
il zavierych ofich; _
’ vimy: 14 a2 30 Hz, objewvuge se pii viswalni
a akusticke stimulack; _
‘-vqur: 4 @2 T Hz, objevuje 5 U zdravych
| N
; wimy: IJE E&ﬁ.uwmi 58 U zdranych
bdi pouze v hiubokém spanku;

Nékteré tkané (nervova, svalova) pfri své cinnosti vykazuji elektrickou aktivitu, kterou lze monitorovat.

(prevzaté z: http.//biomech.ftvs.cuni.cz/pbpk/kompendium/biomechanika/vlastnosti_komplex_sval.php)
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(prevzaté z:  http.//www.zdravkaruska.estranky.cz/fotoalbum/elektrografie

/emg.jpg.html,
http://www.biometricsitd.com
http://www.cmjournal.org/content/6/1/13/figure/F1)

- Surface EMG
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