HAVAC

High-speed Autonomous Vehicle with Adaptive motion Control

Matthew Lanahan
, Electrical Engineering

Zachary Schilling
, Computer Engineering

Dr. Robert Meyer, Advisor (ECE)

Dr. Jack Koplowitz, Advisor (ECE)

Autonomous navigation, the ability of a robot to travel from one place to another without human assistance, is a multifaceted problem that has intrigued scientists and engineers for decades.  Our modest contribution to this expansive field of research is a ground-based, wheel-driven robot of approximately 1/10 life-scale size that is capable of autonomously navigating between buildings on the Clarkson University campus via existing pathways.  In order to accomplish this task, we have purchased a pre-built chassis of a Traxxas E-Maxx radio-controlled truck, upon which all necessary electronic equipment is mounted.  The vehicle will wirelessly receive commands from the end user, and make use of sensor processing, image processing, path planning, and motion control algorithms in order to fulfill those commands.  This project differs from previous research projects in that it will be relatively inexpensive to produce, will operate at a high scale-speed, and will steer by actuating all four wheels.

Our goal for this summer is to make significant progress in preparing the truck for use and in developing the various algorithms needed to make the project work.  Achievement of this goal will minimize the amount of research that remains to be conducted during the fall semester of this school year.  Though the project is not yet finished, we have some preliminary results from this summer’s research.  For the vehicle’s visual processing algorithm, the Hough transform, when assisted by simple edge detection operation, is effective in finding the edges of a road in a given image, though due to a low-resolution sensor on vehicle, other techniques will need to be employed for improved reliability.  These options are still being researched.  Through literature research, the vehicle’s motion control algorithm has been narrowed from many possible fuzzy-logic and control-law designs, down to a specific type of fuzzy controller.  For the sake of simplicity, both in terms of programming work and mathematic calculation time, a triangular (piecewise, first-order polynomial) correlator has been chosen as the fundamental structure for the controller.  Some basic blocks of code for this controller have already been written in C, but a complete inference engine is still in development.
As a whole, this research project should provide a starting point for engineers creating their own autonomous robotic vehicles for a number of applications, ranging from the delivery of medications in retirement communities, to unmanned military recon vehicles.  A particular area of interest that could be a direct application of our work lies in the automotive industry.  Affordable semi and fully autonomous vehicles are prospects of the near future, and vehicles that navigate efficiently and reliably could solve congestion and safety problems on the world’s roadways.  The scope of this project is much more specific than general street navigation, but the foundation for such research is present nonetheless.
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