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.
This thesi's hddressJ,-s thf" 'problem, of position, control of an

industrial robot. ,The rob-at used ,f'or this study is <:l ~odi.fieEl

,~NH1ATE-2000 with fi\te. de~rees of freedom, which is dE>dicat'ed to

reSearch in arc welding appli~ations.

The - probl~m of pos'ition control of an 'indust~ial 'robot is

first analysed. It is eviden~ that: du€ to several factors such as the

elasticity of the arm, grfl~itat.ional ef.fects -due' to linl< .o,dentation',
. ..., .

and load varJationsL.a conventional fixed feedback controller is not
. ,

adequat~•. It is therefore ~ecessary ~o us~ an ~daptivc control scheme

for position control~

It is well krow~ that the ~ynamics of a robot are qon~linear

. .
and cou'pled, because of ·which ;it is not convehient to derive control

,. ' If

laws \.hich 'can be implemE'nted if.! real' time. Further,· beea\lse 'the

dyriamics change as a £uncti~n of link oriert~tion and load variation,..
the model ,has to be' e\Talu~ted on-lioe.

,\

In the past, rob'o,ts ~e're modelled from lays -of classical
.'

)J1echanics.! Although this scheme ,c:~n result in accurqte models, they. .. . .
, ,

arE: not suitable for ad'aptive, control app1ication~ because of their

comp~~xity• 1n addition,' thl s scheme of modeHng requires a-priori
,

knowledge of maSS of links, - specification of servo amplifiers and

" actuators .. Often, to simpli,fy modelS, dynamics. o,f actuators and

elasticity of links .is n~gi~cte~ which r~sults in uns~tisfactory

control •
..
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In this t hes 1's we ~L'$cribt' a new m<'thod for mode 1 i ng the.
, .

robot. The model i" deriv~d from l'X:peririwntal observnti'ons ami does
". • ~ J

'not r~quire' k~owled'ge of the struCture and internal, subs-ystftin!> of the

,robot. Further, it includes' actuat'or 'dynamics and' the elasttcit,y of
,:

the arm. The method· is demonst;ra'ted by modeli'ng one axis' of the

UNh1ATJ::-2UUO.

Since, the model is of rion'::'minimum phase., the explicit pole-

placement type of a self-s:uning regulator w<\s de-signed.: Parame,ter;s of'

'.
the model are updatE:'d, at every sampling'.~nterval llsIng a

..
recursive

Ie.;l$t squares, estimator;, Since, as mentioned before, dynamics of the

,/) ,robot cha'nge as a function of link orientation and' I·oad variati,on, a
\

\
, \ ~weighting .f8ctor' is used for' ~arameter estimation.

"

. ~tudies

presented include' the effect of truncation of controU-er parameters,

adapt:i ~ity' .of t-he regulator to changes in system dynamics, and the

effect of a variable weighting factor.

FiT\ally, ,several aspects of implementation of the ,self-,tunin~

AID, ,D/A converter and programmin'g language are

'\ ,

regulator, inc udin,g selection of ~he controller structure, selection..' .

discussed.

iv
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