PELAB: Simulation and Visualization

The heart of the simulation is the Dynamic Scene Simulator
(DSS). The reasoning system communicate hardware-level
sensor and actuator commands to the DSS. The DSS is CPU
intensive and is designed to run on a separate computer, using

TCP network connections to communicate with other parts of

the system.

Integrated simulation of control hardware and vehicle dynamics is
implemented using Modelica, a powerful object-oriented modeling
language. Modelica compiles into differental-algebraic equations
(DAES) which are then solved numerically.
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The agent interface/database part is im-
plemented in C++ and acts as an interface
between the agent requests and the physi-
cal simulation, as well as simulating sen-
sors and actuators not directly associated
with physical quantities, as in the case of
the vision sensor.

Key research issues

Design of high level object-oriented modeling
language with reusable components
Programming environment support for mode-
ling languages

Automatic generation of efficient parallel code
(C++, Java, Fortran) from system models
Automatic generation of 3D visualization
through virtual-reality-like technology

Real time system programming language imple-
mentation based on formal specification

Case studies of modeling and simulating subsys-
tems of aircraft

The visualization is accomplished using Vega, a
tool for virtual reality and real-time simulation
on Silicon Graphics workstations. Vega's ren-
dering and internal database also provides the
vision sensor for the simulation.
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