Downloaded from jsmt.khu.ac.ir at 16:53 IRDT on Sunday September 13th 2020

1¥44 Olewsl 5 5l V8 o)led cogp Sl S35 Sios b s e asliladgs

SaNL Al gy 4 (Seasdd Juo (5 30!y 39 gt pl5 Job (U3 5

T3t ok S5sS e re salademma el 5 k3l ae 5 g
Sl Ol ez g oSl pmniige 0 dSTES (S i 055 (63 gpmtils )
gl Ol e g o2l (g 0 dSCEls (SUISe diga 05,8 Olislead Y
55 ol (SOl wdige 0aSC0s Glslinl ¥
Slsal Ol jeor g KiSls (e ige oAy (SlSs g "J}f ol ¥

VEY B AFY i lis o jlas WWANANY s iy e VWAAV/ON tlis il s o6

G hass b 53 5,8 1 3 am s 008 s b e (65,31 Olpe 5 Sl 353 el JUS 3 oJale (6810 i (ool &S > b s
Gl psghe ) eslinal b 0ol iy 5a A eslizal 03l Lysa 5 (5550 G rae Bl iyl G Sl e cal 3 ool wgs ¢S Job 3L
ol ol (o (sla i3 po 5T o (385005 S o 51 S 6580 (S3lasl 5 UslaS Sy s 2 ST S b sl el S 5 (slL
e (sl ol Cowsas pghas (3850l 555 Slaseia 5 035 5 B 55 sl o8 Uk o Smbio (iasly cal o> S iy Sidia oS5 s
5 Sleir o s 0,8 el dlowi b GEasiy ol 3 ool 3 8l OF (o SSLS QY o 5 5 SLa VAV BB L (63,5 (el s e o8 Usb
el 0l S8 0355 o it S35 OF (T3l S (gl o8 Uk 8L 53 38 4 ool (ol dlows L o o3l st 5l (S > (65801 (St
S s el 65X Pl Gt L gy ¢ b Wl e allan l s

28 Jsb (el 8553 WIS Sulam 5B ML Ll slan ol Cond s b el sl

Evaluation of optimal step length in a seven-link model with margin of stability
method

Termeh, M., Ghanbarzadeh, A2., Honarvar, M.H3., Heidari Shirazi, K*.

1. Ph.D. Student, Department of Mechanical Engineering, Faculty of Engineering, Shahid Chamran University of Ahvaz,
Iran

2. Assistant Professor, Department of Mechanical Engineering, Faculty of Engineering, Shahid Chamran University of
Ahvaz, Iran

3. Assistant Professor, Faculty of Mechanical Engineering, Yazd University, Iran

4. Full Professor, Department of Mechanical Engineering , Faculty of Engineering, Shahid Chamran University of
Ahvaz, Iran

Abstract

In a walking cycle design, maximizing the upright balance should be considered in addition to the kinematic
constraints, energy consumption rate must be considered. The purpose of this study is to find the optimal
step length obtained for each person according to the physical features. In this research, in order to minimize
energy consumption rate by considering maximum balance two cost function were defined. the fall cost
function was designed based on the concept of MOS and balance index. To investigate the upright balance
and to reconstruct the movement pattern, Data from normal walking gait of healthy subjects was taken and
seven links model was defined. In this study, the optimal step length was obtained for the person with height,
weight and gait cycle characteristics. it is shown that for a person of 92kg mass and 1.87 meters height, the
best step length in walking would be 0.54 meters. In this study, the kinematic and kinetic characteristics of
human motion were identified by the analysis of gait patterns on a treadmill. Through the calculation of the
balance index, individuals are helped to find the optimal step length for which the maximum balance is
achieved. The results of the study can provide the optimal step length to correct the gait pattern.
Keywords: Upright Balance, Margin of Stability, Single Support Phase, Gait Cycle, Step Length.
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