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Fig. 1. A rehabilitation robot that used for finger [3]

28 o)Ll (W] Tmle s [V 1) [4] ' ogile

S sl oglom 5 sl pl by g e Slo H3Vgeie ol
s )s¥snio cpl b wblo 5 (sl ol 2 [3] (Bsn 5 S by
& Jojle s> Joile 9 Cuwd e Jpilo cgdane Jilo sl Cuonsd s
93b 2ol 5 b a8 o SaS low 4 45 sl (03] 4 y> A (1l o
iy ) ot 3 g > Con A5 S a3
Jolo JS Sy oxd csjloosly (s )l3ilays Loy NS (S cams
2 Gl Sl Sl (6l 125 LS Sl 4 ooy Jgbo o 1) el
(oloyd Codi 09,5 sl 0wy (093 ol 4 g 0l ploul by pl ]
09)5 & Cuwd |y i (S 2Uly (isly by Sl ekl L
2 ol A G5 g ¢ Slopd Lgy cul ped > id gl s @y J S
A sdalie Hlew

b lomgp ol g o ol by ] Lasde 45 gblon
e gl S5 d lp (S8 8 Lae )8 o
3alg3 83 1) o asd G955 Bpo 9 A5 goi Jlows Ced & led
O (598 el U wiS ol 0)lg jlow Cawd (6 L8 b (pizmen )8
25 ol eMae

1  MIT-MANUS
2 ARM
3 MIME

W3S ol wsSan g paitians (g puamne 13 1) by Soletus SYoleo
@ weSan pue ) g Jolie las p oy ] Sholids &Yolae ¢ puoas
pie oty ol sl als 1 dges glyzital 5 (oyp SISV )
o5 (V] hiSas 5 55 dngl 51 o ol i Sialss (s
ly it slocsad Job g el a2 g5 3l gl plSe
09,5 a5 by o ol plSe ol S Voles vyl 13,8 w)
glyzeul $IEY OY¥ole Ko @) ¢ s 5 dibly ppond diaiSee i
03,5 (gjluddo ) o by Ol ritie Siloi izan gl 00,8
S sl S (slagcl plas dacSad ] g Candy 2 50 5
Sslatew (yp pie Gy olidy cpl b wls sl Glisls
Sikdae & Yo e Jlo 3 [A] sl (5 diles 30 6B ) p3Se osSinn
9255 ©pbe ilre)lS ol Byl Ol Gl GugSae Seolud
2 ol ol Ll 4 s el edlitl (b 4
OYoleo (Saoms i jl o dtwlS Coge a5 2503 odlatwl (g5ludis
Saolisd duwlro 5 (giludio pas @ o o (g9 )5 sla wlS L0008

Dges 0,L5] puiiie
L ansdS gLl o a8 o) dg2y (SedlS cisuily slacl,

~ Lg] el iy ey o 013] alos 5 wloss aidlu o258 b u.uLo)]

YV



VYV B YV+0 asio 0F ) Jlo Y o)loss @F 0,93 S yuel SilSo pwiigen s

[A] wsile (5 (61 ol (iseilys by Y U

Fig. 2. MIT-MANUS rehabilitation robot [9]
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Fig. 3. ARM Guide robot [10]
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Fig. 4. MIME robot [11]
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Fig. 5. Bi-Manu-Track robot [12]
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Fig. 6. Exoskeleton rehabilitation robot [13]
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Fig. 7. Stewart robot schematic that used in modeling
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Fig. 8. Free-Body diagram of end effector and robot link position [14]
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Fig. 9. The schematic of rehabilitation robot
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Fig. 11. The comparison between actual and desired path and forward kinematic output
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Fig. 12. The Stewart actuators displacement
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Fig. 13. Comparison of the forces obtained from inverse dynamics simulation (actuator)
and the values in the paper (tau) [8]
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Fig. 16. The system behavior during disturbance and in presence of the CTM controller
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Fig. 18. Comparison between optimal and non-optimal path
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Fig. 19. Comparison between optimal and non-optimal path acceleration
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