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Abstract
Real time simulation, a development tool for the design of electronical control systems

Electronical control systems often cover a large range of implemented functions with high complexity.
To preadjust these systems already In the laboratory, real time simulation methodes were developed,
which allow to simulate the. sensor signals of a technical system under dynamical conditions with
minimum time constants of tms. Besides the simulator was optimized In costs, with the aim to be
avallable In the electronic laboratory like a normal electronic measurement equipment.

As an example the paper gives a survey over the technical specification of a simulator, which was
designed as a tool for the development of automotive control systems. The method of mathematical
engine modelling, the simulation-algorithms and the used hardware-solution will be presented. Some
characteristic results show the perfarmance and the adventages of the use of the simulation system:

Feed back to the electronic-engineer, who develops the control-system is possible in
an early stage. -

A rough preadjustment of the electronic control-system to a new combustion engine is
possible under realistic closed loop conditions in the laboratory. Normally the result is
a "test-bench-prototyp” without serious mistakes in adjustment.

Systematic test routines allow to analyse the influence of the numerous interconnec-
ted parameters and influence variables.

in general the simulator represents as a connecting link between the engine experts and
the electronic engineers.
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Prof.Dr.-ing.K.Eichner

Gear-rolling a problem of
Computer 1ntegrated Manufactoring

The normal industrial way to produce gears is to cut the material

with cutting maschines, for example a gear-milling maschine.

A new method is to form the material with formingtools, hereby is

the positiv aspekt not to spend material by producing chips.

Another advantage of the coldforming method is to increase the

strength of the material.

The main problem of gear production in series is to reach the wanted
quality by a high percentage of the workpieces. The only chance to reach
this aim is to produce by engaging the computer technologies. in this
case the main task of the computer is the calculation and the controling
" of the whole working-process.



BRI, — BN b T
K. mﬂa&

EWEF B T AL H R TS SIS SN BN — M
mmﬁxaﬁuﬂwmgoxﬁgsm#&wﬁ,mmxmuaﬁo&mgr&ma~
SR AN B .

| BRI R AR R T SRR EROE AR, AP H
BV RERR A ARG A, O T i E L RS B e T

AR ERER.



Title: Systematic Controller Desian far Control Systems : Adaptive

Cuntrol and System Identification in Industrial Applications

Author's name and affiliation : Masatoshi NAKAMURA, Professor
Department of Electrical Engiheering, Saga University

Honjomachi Saga 840, JAPAN

Abstract:

Controller design based on modern control theory is rather
comp]icatéd than that based on classical control theory. Tf we
express the controller as a mirror image of the equipments (actuator,
control object, detector), we can c]arify the controller in_a simple
structure. The systematic procedure of the controller design is as
follows: (1) Clarification of the cdntrol objective, (2) Modelling of
the control object (identificqtion), (3) Application of control
theory, (4) Characterization of the actuator and the detector, (5)
Programming, (6) Implementation of the experiment.

In the designing procedure, system identification has a key role for
the controller deﬁign. System identification cah be done in two ways
: one is based on the physical lows for the system, and the other is
based on input-output data for the system. Author insists that the
approacﬁ based on the physical lows should-be the main part of the
system identification. If the parameters of the actual system may
change during the course of the operation, those parameters are
required to be identified based on input-output data. ~ The adaptive
control technology (control strategy which adapts to the current

system) is important for the control of an actual system, Computer

s



simulation and/or.computer simulator take part of important. vadx Both
“for system analysis and for.the controller design. Since there is a
direct 1ink between the simulation program and the prdg}am in the
controller, almost all of the simulation prbgram is used for the
program in the controller.

The systematic procedure for the controller design, including the
adaptive control and system identification, can be widely app]iéd to

get the improved control results of the industrial processes.
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A self-tuning on-off controller with optimized switching
' sequence '

Klaus Schwebel, Fachhochschule Darmstadt, BRD

A self-tuning on-off controller is developed, which allows
for lag-processes with switching actuators and néarly un-
known parameters an automatic adaption of the switching be-
haviour. In much cases you have a demand signal with a spe-
cificated tolerance (upper and lower 1limit). The switching
behaviour is so minimized that the controlling signal swing
will still be within the two 1limits of the tolerance. The
concept consists of a parameter estimation and a predica-
tive control strategy. The‘properties and performances of
the self-tuning on-off controller are applicated to various
simulated and real processes.
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