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Abs trac t -  M a ni p ula t i ng  m ob i le  rob ots  on a  pre - de f i ne d  pa t h i s  a Reaction Torque Observer (RTOB) which is a variant of 

 

c h a l l e n g i n g  t a s k  w h e n  t h e r e  a r e  u n k n o w n  o b j e c t s  o n  i t s  p a t h .

Most of the manipulators use gripping methods to move such obstacles .  

I n  t h i s  r e s e a r c h ,  a n  o b j e c t  t o  b e  p u s h e d  i n  a  p r e d e f i n e d  p a t h  i s  

Disturbance Observer (DOB) [I] is used to estimate the 

external torque. 

 

c ons i d e re d .  E s t i m a t i o n  o f  t h e  p o i nt  o f  c o n t a c t  is  i m p o r t a n t  

t o  c o n t r o l  t he  m ob i l e  r o b ot  i n  i ts  d e s i r ed  pat h.  This  p a p e r  

i n t r o d u c e s  a  nove l  c o nc e p t  c a l l e d  C ont ac t  P os i t i o n  E s t i m a t o r  

( C P E )  to  c a l c u l a t e  t h e  p o i nt  o f  c o nt a c t  w h e n t h e  r o b ot  is  m ov i ng  

o n  t h e  s a i d  p a t h.  C P E  e s t i m a t e s  t h e  pos i t i on  u s i n g  t he  rea c t i o n  

t or q u e  obs e rve r  a n d  t he  e s t imated  t or q ue ,  w hi c h  is  a  

s ens or le s s  m e t h o d  o f  e s t i m a t i ng  t he  t or q ue ,  was  us e d .  R e s ul t s  

s how  t h e  appl i cab i l i t y  o f  t h e  p r o p os e d  conc e p t .  

 

II. M O D E L L I N G  

It is assumed that the mobile robot's inertia is suficiently 

larger than the object being pushed such that no wheels 

slipping is there. 
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I. I N T R O D U C T I O N  
 

Moving an object from one position to another is one of 

the basic tasks of a robot. Normally most of the robot 

manipulators could grip the object, pick it up and place it at 

the desired position. But when the object is too large, too 

 

  
 

heavy or complex to be griped, pushing could play a great roll 

in these complex tasks. This paper focuses on a pushing task 

that a mobile robot pushes an object and so that it can follow a 

given path without sliding it away. Pushing is used to change 

both the position and the orientation of the objects. However 

pushing has several advantages over griping the objects. It 

allows for easier simultaneous manipulation of groups of the 

objects, permits the manipulation of larger and heavier 

objects, and most importantly requires a simpler and cheaper 

robot structure than in griping. However the pushing motion 

has some drawbacks. When an object is being pushed it may 

easily move away from the pushing manipulator. Pushing is 

also mechanically unstable, and thus various control problems 

arise. If the object is pushed away the navigating robot should 

frequently reverse and brig the object to its 'middle region' of 

contact. Consequently, the successful completion of a pushing 

manipulation task requires planning. 

 

F ig. l . Components  of the Reac t ion Force 

 
If the mobile robot is met an obstacle, there will be 

additional torques on two wheels. Assume the point of contact 

is "
x

"  distance away from the left hand side wheel as shown 

in Fig. I .  

Assume the force exerted on the manipulator is F  at the 

point of contact. This external force can be divided in to two 

components exerted on the two wheels as F  I" and F R .  These 

two forces can be calculated by taking the fractional 

components of F  assuming that the distance of the two wheels 

of the manipulator is "
w

"
.  

 

  

 
 

 

Therefore for successful pushing operation for an object 

in a pre-defined path requires a correct estimation of the point 

of contact. The main objective of this research is to detect the 

point of contact without the use of any torque/force sensors in 

an any given path. This method could be used specially in 

 

h
: 

 

factories where objects could be pushed for a shorter distances 

from point to point. In this paper a flat terrain is considered. 

 

Fig. 2.Components of the F L  in the left wheel 's  plane.  
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