SIMULATION NEWS EUROPE

An Object-oriented Hybrid Approach to
ARGESIM Comparison “C13 Crane and
Embedded Control” with AnyLogic

Maxim Garifullin, TU St.Petersburg, RVKS;
maxim@mail.ioffe.ru

Simulator: AnyLogic (www.xtek.com) is a gen-
eral-purpose simulation environment for discrete, con-
tinuous and hybrid systems. It employs UML-RT struc-
ture diagrams for building hierarchical models in ob-
ject-oriented way and hybrid statecharts for behaviour
specification. The generated model is Java and can
be extended with user’s Java code. The simulation
engine handles discrete events and dynamically
changing sets of algebraic-differential equations. It
automatically detects “change” (or “state”) events.
Debugging and visualization facilities are present.

Model: The model was intuitively decomposed
into the following blocks: crane, control and sensors.

The crane ob-
ject consists of the
crane- mechanics
and the DC-motor.
The mechanics of
linear and nonlinear
systems, as well as
the DC-motor were
implemented plainly
using given equa-
tions. The control
block generates
voltage for the mo-
tor and switches on/off brakes, whereby discretisation
is implemented by triggering the block with the sam-
pling time. This object receives information about car
status and car desired position. The sensors
object implements checking and control of any emer-
gency modes.
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Task a: Comparison of uncontrolled nonlinear
and linear model. The following table shows the dif-
ferences of linear and nonlinear model in X.:

Disturbance -750 -850 -800

XL 150 -265 -389

Task b: Simulation of the controlled system.
Brake control was
implemented in
the control block
using statechart

a7 b notation (see fig-
ure left). If the
- e condition for acti-

vating the brake is true it switches to the preBrake
state.
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If condition will be true for the specified time it will
pass to the brake_ON state, activating the brakes.
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The above figure shows the diagrams for the vari-
ables PosCar, PosLoad, Angle and Brake. As fol-
lows from the diagram the brakes are not activated
during operation. Thus the brakes activating condition

may be too strict.

Task c: Simulation of controlled system with
sensor diagnosis. Diagnosis was implemented as
follows: imagine a status function F of the sensor: F =
0 then sensor is valid, F = 1 otherwise. Let integrate
this function for a 100 ms time window (it is possible
to integrate a difference of F and 100 ms delayed F).
The result will be a total time when the sensor status
was invalid during 100 ms. An EmergencyMode will
be switched on if the result is greater than 50.

The following figure shows the transient diagrams
for PosCar, PosLoad, Angle, and states the time
instants of break-on, emergency-mode and emer-
gency-stop events. The system switches to Emer-
gency-Mode at t= 18.05 and Emergency Stop is trig-
gered att=44.4798.

g P ——
i ‘_rl'

: ._;,r l'\ £

1] 3 T R - B - B L . - B - B
M o o cranei ek lingar o I 00 CF ananka dhanice inaar.

:
0 [

ni {
e Fa! B I S A SN S | M . N
2 — e S - e
] 5 m 1B @ F® W OFH 9 & B 5 ED & W
M rockcontrolbraée B oot onirdl Erbloce. I rook sensors EmGton

I ro ob. gl San sor D strower o uilpha

C13 Classification: Object-oriented /
Hybrid Approach

Simulator: Anylogic V.4.5
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