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Adaptive Hybrid Suppression Control of a Wheeled Mobile
Robot with Flexible Solar Panels
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Abstract- Flexible members such as solar panels of robotic systems during a maneuver may get stimulated and
vibrate. Therefore, such vibrations will cause some oscillatory disturbance forces on the moving base and manipulated
object, which in turn produces error in the position and speed of the manipulating end-effectors, which should be
prevented. In this paper, a new control algorithm for an object manipulation task by a wheeled mobile robotic system
with flexible members is proposed. To this end, a new dynamics modelling approach for control implementations on
compounded rigid-flexible multi-body systems is introduced. Then, based on a designed path/trajectory for a wheeled
mobile robotic system, an Adaptive Hybrid Suppression Control (AHSC) is proposed to perform an object manipulation
task by such complicated rigid-flexible multi-body systems. Finally, a wheeled mobile robotic system is simulated
which contains two manipulators, and a rotating antenna and a camera as its third and fourth arms, appended with two
solar panels as has been proposed for space explorations. Obtained results reveal the merits of the proposed AHSC
algorithm which will be discussed.

Keywords: Wheeled Mobile Robot, Adaptive Control, Flexibility, Object Manipulation.
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3. Multi-body dynamics
4. Capturing
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1. Robotics manipulators
2. Flexible members

B 5olaib ¥ 593 AYAY 313 po (9 g0 S0 (wdihn


https://dorl.net/dor/20.1001.1.10275940.1392.13.5.9.9
https://mme.modares.ac.ir/article-15-7239-fa.html

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

[ DOR: 20.1001.1.10275940.1392.13.5.9.9 ]

S0n g L]y ely

w3l b 10 e Ol S gl e (oS 5 (bl J S

bbbz by So 8,5 S0 b s 090 00 a3l 5
Slacypele plnl slp &5 (oyyhe piglhasl izl
ouiS Jus oS S ‘SAMJaSJJ)MS &y éAL> sl lwass
Silwooly zuli wulgd o 09l oo ails e ! Sl
Slacaje g ons)S S5 ead b sens 65, 2 S5

S BUIE IR

Seolias g3l oo -
@l pddlasl glagl ludae slp Solite slagsy,
55 blad il Leges lagil (o2b) laoe sl ond
iz G5l sl clo o3l Ko gl Wi e gl
ma ey 551 Grizen 5 o] Sy (il dlsga,
6oyl Lol 05 o0 0558 Al lase 1o ] Codse alwss
dogil S ot abewsr 1) Jeily 551 pdySlasl
Seoliys S o 035 bap] sahs S Loy Jwlie
Gy o pidlladl Gzl b cenzair Glapiaws
a5 Dgd g0 yin (S 9 (Feere Ll s DYool oo
Silodas il oSeerd Loyi gl Ll U
5 L (nl 5l 385 Jelod 6 @ Lot (nl (Sl
e Jedsa piydllasil glizl Slils )l 7S rioren
Syl 5L el oS

o Sl Sy Slighos 25 o 4 o lizas
szl b sz Glaptn (Selus sileow
Wolee N, slas & cuidis o oilass § s il
SYobee a4 g 000 5zl sl pdyAllas! sl gl oS >
Gl J 5 el ol 08,5 e adlil Lo slim] Sealus
85 pdyoilhsl clo el Seolys (glo o 9,505, a5
(Sealss 5l Jae sl el oad @il g Lawgs T3]
Szl S aYolee 3l 1) o Gliz! a5 > SYolso
SYoles olftws (oplple [YANV]wle oo o pdycilas]
a5 Wl Candts gt Seolus Volee I (5 ool
SR ealitul 3 90 Lo oo slo )8 (g3luosly )0 Wlgise
rdSllasl clo (ol (Salos g3l 9,505, 0 5
s S pdyllasil 5 ol glizl (Slus g5l os
ol o Sabidr 4y bk b | 4zl IS

B & lais V¥ 593 AYAY 3l po (59 90 STSKn (wdiho

il e Sealiys a5 el > 45 ol el o0 0y
Siladae siluosle 5 dgp ;0 fgo pad S Wi
Al b (SSl pezair Glaptuns JyS 5 (Sl
Al atsls pdyllasl glacl g $ e

Oz o okl dy5e (IS il SR s
Olsd 105 e ol g5 90 A Ol 1) plapienn
Y P! L
oo So a5) e (e ol g Joe (el
(09,‘»‘59 oolawl )JJJ&.SUGA.)‘ (SO W )l ‘_g).ss,u,ols
b oolis JuS S5 [F] e 0 &8 ks Jus L
rdylasil 655b b olad b, S slp 1) ks ol
3 L0895 jebay ols cpl il eols 13 solatwl 5 )50
S Wgdige il (974 e Fly b g Sliles (e
(rizmed WBL 005 Sl g2 e Joe 4 e Gl
Sly el el 58 sl S [V] ez
e PSS Ghyy 5l eslatul b1y pdyllasl slag;ly
Sby Soosly S 5 g JSS ep 4 2
S i pdyllasil slagil sly 1) Coxdse g gy (oS 5
55,5 i wi)s eled dlabi Ky I L o bame b aS
S5r 2 ) S 5 9585 oSy U W] azpe
ot el 00l ‘Bl:u‘ 6}[..43 ‘59..& n ).vdeUa_u‘ 63)1.1
5 obed gy it (sl 1) eSS Slilazél o, [1Y]
e Ll ool )‘).9 o Oy )JdudUa.u‘ gac w.xﬁya
syl JiS @ly Y g S5 Jas )l DYl
JrsS oy @ [VE] 2o ol 08,5 ool s illasil
St 5Las )3 JSen slagil (sl CurBae 5 95 (S 5
‘_gLﬁs)L: 6‘;’ aS Cowl ool UL““ [\()] fo P Sl wlof
L b alyi el olols,) o olas cedeaiz iyoilas
JrS oo [V ez e g 5 ules slag s JiS
R owan g0 ) sgasaiz Glagil Coxdse 5 9 (55

GilwJde 4 ggog90 (pl Coenl Spo b lie ol o
igillanl oo Lol Saalips ol8ays olulyy iy Gillaal

1. Non-model based
2. Model based
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2. Rayleigh-Ritz
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1. Floating frame
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