[ Downloaded from mme.modares.ac.ir on 2024-12-04 ]

428-417 PP A1 o plouis 16 0951395 AR (ORI S (Sw Ay Alxo

ARy ele dolinlo g___
O3 SHlo (qwiigo = 8

>

\JT-i:-;g_‘/- 7 iy

mme.modares.ac.ir

LSOl Dy & geo o 308 DT o pwon ) (& loding § 1,0

L509LES faean 3 oAl Cums ik 3 o ¢ PlaS A g Jale g ) gl 5l

6 <8 oSl (Sl i e poli S (3ol —1
Ot ol oKl (Sl pwdines odliwl -2

Ol ol ol (SlSe pwtige jlutily -3
aykoma@ut.ac.ir <11155-4563 iy §siie <6 *

2Se Al OleWb!

JolS g Al
1395 10550 30 (il

Blygw lasludl by 8 > ey Gl jelaie 4 i oyl 55 dasludl glacly was o Jus LIS (ol Gy & g L
ol 4,5 3 aelon 390 s 5 (Saity pislSa 3 e 53l 3 00 Mot o b Sy sl €35 Jl pislSn S, 395 o 80
F el sg2e J> e (Shgd <S> sl glate 4y 5 wload Jaiie b Glo S & e Jade Sy slaygige o3ty pille 1395 L 24 e ylo s 4

B9y 2 )Mo Caa ul ond dlisl g Sy, p3lSe jl e ose soma S e g Wl g 9> Sgeyle g Jmdens oSy o155 I8
Gl Je b g s b Seolys Jdo iy ol el 55 ¢ o duli iy sl o0l b &l 8 o (giloens gl el Lighedl &b
Fpe sl yielly (giloainne ey S5 o)ISalE sl el ke (Sl bml glaie & (s el 03,5 gy Clllas L @ Jate Sy o3l
Sy (ilwdinge Wold b sl oad o3l S o JBlus |y gl unbe (Byae (65l Ao oS s gl bl p ol e8> Jolio jluis
S5 4 iy pille ly de e (Hhb oyl gy cul 2 53 g 0ad Jlosl Blo gaw g9y 2 by Lt 555 oS
P D8l b (ol piilSe (izman o Bl Sl b Cuns Sy Al Juolin sl jgliiS ialS 4 joxie o wlosal sy

3o Sme |y by sl SV (o p 4 s 55 5 S gl )gige T edlisl y S

Design and optimization of an ankle joint actuating mechanism of a humanoid
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ARTICLE INFORMATION ABSTRACT

Due to necessity of increasing performance in new generations of the humanoid robots, in this paper, a
novel power transmission mechanism to actuate the ankle joint of a humanoid robot is presented in
order to increase the motion speed of SURENAIII humanoid robot. Also, the energy consumption of the
proposed and the previous mechanisms are studied. In the proposed mechanism, the actuators of the
ankle joint are located in the shank link. Then, a combined timing belt-pulley and a harmonic drive
module are exploited for power transmission for the pitch joint. Also, the roll joint drive has employed a
roller screw. In order to validate the design procedure, the simulation results of the robot are compared
with the experimental data. The results reveal that the dynamic model is fairly matched to the real
behavior of the robot. Also, the revolutionary genetic algorithm is employed to optimize the effective
path planning parameters with respect to the minimum knee joint energy consumption. This
optimization procedure which is employed in robot walking on flat terrains consists of straight motion
and ensures the robot's stability. As a result, the optimal path planning parameters for proposed
mechanism are obtained in such a way that the actuating torques of lower-body of SURENAIII are
decreased. Also, the proposed mechanism can be achieved using lighter motors and makes the robot
faster by means of mass reduction of foot.
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Fig. 1 SURENAIII humanoid robot
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Fig. 2 Entire structure and ankle drive system of SURENAIII’s left leg
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