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(Abstract)
Autonomous robots are expected to interact with their dynamic changing environment.
This interactions requires certain level of behavior based Intelligence, which facilitates
the dynamic adaptation of the robot behavior accordingly with his surrounding
environment. Many researches have been done in biological information processing
systems to model the behavior of an autonomous robot. The Artificial Immune System
(AIS) provides new paradigm suitable for dynamic problem dealing with unknown
environment rather than a static problem. The immune system has some features such as
memory, tolerance, diversity and more features that can be used in engineering
applications.
The immune system has an important feature called meta-dynamics in which new species
of antibodies are produced continuously from the bone marrow. If the B-Cell (robot)
cannot deal with the current situation, new behaviors (antibodies) should be generated by
the meta dynamics function. This behavior should be incorporated into the existing
immune system to gain immunity against new environmental changes. We decided to use
a feed forward Artificial Neural Network (ANN) to simulate this problem, and to build
the AIS memory.
Many researchers have tried to tackle different points in mimicking the biological
immune system, but no one previously has proposed such an acquired memory. This
contribution is made as a "proof of concept" to the field of biological immune system
simulation as a start of further research efforts in this direction. Many applications can
potentially use our designed Neuro-Immune Network (NIN), especially in the area of
autonomous robotics. We demonstrated the use of the designed NIN to control a robot
arm in an unknown environment. As the system encounters new cases, it will increase its
ability to deal with old and new situations encountered. This novel technique can be
applied to many robotics applications in industry, where autonomous robots are required
to have adaptive behavior in response to their environmental changes. Regarding future
work, the use of VLSI neural networks to enhance the speed of the system for real time
applications can be investigated along with possible methods of design and
implementation of a similar VLSI chip for the AIN.

