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DYNAMIT CHARACTERISTICS DF INDUSTRIAL RDBDTS,
USING SEGHENTED _TRAJECTORIES
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ABSTRACT

Kobotic systems represent one o©f the most advanced
industrial applications, Such robhotic systems have a severe
oscillatory bebaviour, thus the conventional contral techniques
are not suitable to deal with 1t . In the present paper,
the dynamic behaviour of raobotic systems 1s studied and a dynamic
mode)l for such systems is obtained. A suitable trajectory foc
each link is pre—-determined. The techninue introduced propases
a segmented traldectory rather tham a gontinous eone .

A comparative skudy between the behaviouwur of the system
with the proposed technique and that proposed in C 7 1 is
jntroduced
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1be ahove mentioned algoribthm assumed thal the chosen path is

continuous and Lhis can be used in some tasks, required Lo Le
carcied~out by the robot. Put in other tasks, it is sometimes
cequired that the robot must move a short distance from a poinl ta
ancother neighbburing point i.e., the path is not continuous but
it is a segmented path. Such pathes are required in ditferent
tasks, such pathesgs are welding, paint spraying, carrying a tray of
driml,. ... ... Bstc.

DYNAMICS USING SEGMENTED TRAJECTORIES

The trchnique uweed +For dividing the previous continuous
trajectories into segmented trajectaries c¢can be explained as
follows:

The base line is diviged 10t egual intervals 4t. In our case
ot is chosen Lo be V.1 gec.
Fig.(?).(a), (b), (c) illustrates the desired segmented trajsectories
for the three links (1),¢(2) & (3) respectively. lhe figure shows
the desired joint pathes fpr a typical motion by stra)ght Jines
approvimation-(incremental and decremental stops).

Each segment on the trajectory fas a brgining and +inal

condition. The final condition of the +first segment is the
begining condition of second segment and so-on,c.g-:

Forthe first segment:-

at £=Q, ej(o) =0, e’(o)=okl, 05(0)50.2
at t=a_ 1, e‘(t) =0.01, 02(():0.1, Du(t)=0-2

Ffor the second segment:-

st t=0.), e(e)=0.1, o (a)=0.1. @ (0)=0.2

at t=0.72, ei(t)=0.06, % {(t)=0_12, %(t)=0.22

For the third segment:-

at  £=0.2, @ (0)=0.06, © (0)=0.12Z, o (a)=0.22
at  £=0.3, o (£)=0.17, ©_(£)=0.17, 0 (0)=0.25 ............. etc, .

The angular velocities of links (1), (2) % (X) respectively,
using these segmented pathes are shown in Fig. (10Q), (a), (L) & (c)).
The applied torques Lo Yinks (1) .(2) & () are shown 16 fig,
(bi),la), (b) % (c) respeclively.
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COMPARATIVE ANALYSIS: —

Comparing Fig. (8),¢1),(b) % (c) with Fig. (J1) (a), (b)) & (c)
it is clear thalt the torques produced by the actuators. in case of
segmented . trajectories have wuch regular change, than those
torques abtained in case, of continuous trajectories. The torques
produced in case of continuous trajectories have an oscillatory
behaviour. Thus, the torgues shown in Fig. ({1),({a),3) & (c)) are
much suitable for stable operation .In addition, it is clear that
the motors producing these torques reach steady-state faster

<

than those producing the torques shown in Fig. (8), (ta), (b) & (c)).

COMCLUSIONS: -

In the present paper a suggested technique for assuming a
segmented robot trajectory is introduced. The proposed segmented
trajectory as illustrated aquired a torque wikth stable Dbehaviour.
The segmented lrajectory of a roubat is required in special fields
of industry such as spot and arc welding.
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