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Efficient Running form with cyclic motion
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Abstract: The purpose of this study was to generate a running form that can continue with less energy consumption. At
that time, we pay attention to the cycle operation of running form in order to take advantage of the external force by the
muscles, the trajectory of the lower limbs each section, the spring property in joint effectively. In this study, the lower leg
part is replaced to the dynamic model. Rotational or translational force of the dynamic model is computed by solving the
kinetic equations numerically and the energy consumption is considered to be equivalent to the value of torque.
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Table 1 Link parameter

Name Letter Name Letter
Mass m; Length of link L;
Length between link |
Angle b togcenter of mass i La
Angular Velocity 6; Moment of inertia Ic;
Elasticity Rotation torque T;
Viscosity
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Fig. 1 Translational joint with spring and damper

W1V rr, H2) s OEHTRLF—KLK2 TN
EFRUTOLIIZRSIND.

. 1 1 .

K = 5??1Lp?_:1pf_"‘l+;ff_“19i (1)

. TP B
Ky = 5mopCobos +5loa(r +65)° (©)




KT vy LT x/LX—PLP2 X

mygLlcy Sy (3)
1.
mag(L1S1 + LeaSiz) + §k{92 —-6,)? (4)

P =
P =

F7 7oV aT LI
L = Ki+Ky—-DP1—-P  (5)
TROOBND. Fe, BHETEXLF—FD LT DHE

1
D = 3o (6)

G0V aT L EHBRTRVE—DELU DT T
YV a T OB FREXITRAT DL &

d ;8L oL . _dg9Ly 9L , 8D
o= EQE)_Ei(” o= &(wg a5, T a5, ®
[Blds hv 7 LAHEIC B 2 EE AR A 2 LAY

k5.
Tt = (muld, +malis + Io1 + Ios + mald + 2moly LaaCa)éy
+ (?TLQL%‘Q + 1oz + T?!2L1Lr_‘.‘2c-3}g2 (9)
—ma Ly LeaSa (20105 + 02) + (my Lot Oy + maLn Oy + maLeaCha)g

Ty = (mal%, +malyLooaCo+ Ioa)y + (moly + 100)fs
+maLeaChag + ??laLlszsaéf + k(0 —0,)+ ey (10)

LIFE2015 20154F9 H 7 H—9 H f&h CUNEEFERT)

32 NFETIOHMEE

LR SRR FUEAICEH R T A1 & HIicw
filr, BEHEME, AT RV OREEITOILENDD.
BIEEMECRHE 21T 5 BRI I O L 2 B E L TE Y,
WIHIE 1 S S M L L 7 BRR ORI & T IC IR E T S
e B PEAE L AR A B, Rl R, o 2 ETHD.

4. 5% OEE

EBEENEL oy DREHEME L, SCHRE B BICT 7 T« TR
EHEEL, EF ML LK@ ESEICT 5.

AT BV DFEEIZOWTIE, BB T AR 2 AN
FIEFRETE TR, AS RV OREDEIE AR
HARREREERETILENS S, BIHE A 0B &
WL o TR E TNz 6588 bvy &2 8o B E
W00 %E, EEIZABOETREIIMZGNDE—A L b
ZEHILT=F— 2 25E12, ABNHATRERS S E LT
HHEITIODANNF & SEHIVERDD.

SE Xk

(1) MAB, KEZEBR, WMERIC, WESm, it
BEOBENT v ST T = T 73— DT
v/, AR—=Y hL—=V2 7R, 8 pp.62-65,
2007-03

(2) PO, FESZAWZ AMOWEREE T 7 7 4 7k
PEOHEE, 18E] H ARIFTOMME Y VR P 7 A, pp.
25-28, Tokyo, Japan, 2012.





