[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1391.12.1.13.8 ]

http://mechanics.journals.modares.ac.ir

gy oole alzmo

‘4l azxiy ,U o ?:*
9FI¥R el o fi : Q S (i g ’ o ;=_= L=
NN by gﬂj I IQ @ﬁﬁ Iﬁélﬂ E %

AN/ ol o &yl * E_-./ S =
FO-0+ Lo WA ol 351 05l 1Y 030 ST

o i 00 5 e 9 Olo) (Silwding BB b g >4k
oNigh 148 Lolo b olad b7 05 slo (593L (Sl

" el byl Yl (s L s palb e

Ol ey iato oSl (SLlSe | nkige 00Kl | ulid IS )
Ol i i S oKl (SolSe owiiges 008zl ¢ Loliwl -¥
Ol iy i Saio olSiils (Sl cwdige 008l coliwl -Y
salarieh@sharif.ir ANV VO0-A0FY s Gogdio oyl 05 #

Sass 8IS gl ol 5 el 655 3 s 3,50 sl ol | ool £ (Seilati e b allia (ol 5 —oieSy
Oy 3l eobs% ool 50 Cenl 00,8 oy (alS (g0l ax b )T (sl Slee slasi g (55 «Sid yo 50 JaB s (0,54l 5 (LIS (sl Shes
@ bgye 358 9 Jolae (55,2 oogaome plal (Seiloiiw 3.8 (oled g el oad oolitial jwe (b 5o (B Sl LS (55luaie
e i b s b5 8 Gl 5 (5551 e 5 SLols) il g o3 i 9 o 438,50 5l JAS i
5 Cowl 00l oy g 2lb iz (iolojl Wiz ool Cawsdy @S 5 5 lTae (gl ol oal CBL (giledigs (Bg,d g Sl
G555 bl gley 9 aieS Bua by (2l pgo i jo el oald ool lias sadolpiin by, cewlie 9,Sles ] bl
S slatly Jobo s acme 45 ol o Jor (shisFy am alali 3 5l (S Sl Uiy (] 3 ol o 4] Ko Sy
Como ol 0o dunlio canb slel g5ludancs g, s b By slan (g, 5l edel Cawsds gl Cawond (pl jo aigh JBlo>
058 9y ol geme 9 Mo 5wl onds Jol> lagenly

O3 3la 5 e 55 ig3il (lagsl cg3luatgy s (b 1 3lgads
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hyper-redundant manipulator with lockable joints

A. Taherifar, H. Salarieh”, A. Alasty®

1- MSc of Mech. Eng., Sharif Univ. of Technology, Tehran, Iran
2- Assist. Prof. of Mech. Eng., Sharif Univ. of Technology, Tehran, Iran
3- Prof. of Mech. Eng., Sharif Univ. of Technology, Tehran, Iran
* P.0O. B. 11155-9567 Tehran, salarieh@sharif.ir

Abstract- In this paper, the kinematic path planning of a special hyper-redundant manipulator with lockable joints is
studied. In this manipulator the extra cables are replaced by a locking system to reduce weight of the structure and the
number of actuators. In this research, the particle swarm optimization is used for path planning. In addition, the
kinematic constraints such as joint limits are considered. In the first part of this paper, the minimum switch path
planning is solved. This kind of path planning will decrease the vibration and energy consumption and increase the
accuracy of manipulator. To validate the result, an innovative test is designed. According to the test results, the
performance of the proposed method is shown. In the second part of the paper, the minimum time trajectory planning is
studied based on the bang-bang theory. The inverse kinematic of manipulator is calculated such that the sum of legs
length changes is decreased. Finally, the result of trajectory planning obtained from particle swarm optimization are
compared to simulated annealing optimization results to confirm the performance and correctness of results.
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1. Elephant trunk

2. Tentacle manipulator
3. Redundant manipulator
4. Jerk

5. LVI
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