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Needs Assessment

The primary focus of this project is to design and construct an Ackermann steered autonomous robotic vehicle to test intelligent controls systems on and off road.  

Project Scope


Currently no off the shelf robotic vehicles come equipped with Ackermann steering capability; they have skid steering, or some other form of steering that have limited maneuverability. The client that we will be working for, for this project, is CISCOR (Center for Intelligent Systems, Control, and Robotics) at the FAMU-FSU College of Engineering.  Our primary contact and faculty advisor at CISCOR is Dr. Emmanuel Collins.  


All of the robots currently used by CISCOR are made using off the shelf frames and bodies, and then appropriate modifications are made in house to accomplish the tasks required.  Of these off the shelf robot frames and bodies, none come equipped with Ackermann steering.  Ackermann steering encompasses a linkage geometry that allows each turning wheel to trace out a different radius circle during a turn.  In addition, the currently produced robots have limited terrain capabilities, partly due to steering mechanisms, ground clearance, and lack of an active suspension. 


The objective of this project is to design a fully functional Ackermann steered robotic vehicle equipped with a SICK Laser measurement sensor; for increased maneuverability in an all-terrain setting. The customer would also like to see 4 wheel steering and independent suspension integrated into the vehicle. In addition, the customer requests basic weather protection including, but not limited too, rain and mud. Final detailed designs for the vehicle must be completed no later than the end of the fall 2008 semester. Our functional product must be delivered by April of 2009.  


  Before the design process can begin, our group must do background research on current automotive designs of frames, steering, and suspension. Combined with additional research on robotic systems and their construction, a basic design can begin to develop.  To begin the designing process we will have to start by first creating 3-d models of the controller, batteries, and the motors. Since all of that must fit inside the body of the robot, this will allow us to begin designing the frame. Beginning with a design in Pro Engineer, the first draft for the frame will then be placed into COMSOL to do a finite element analysis.  From there the design will be modified accordingly based on the strength requirements of the frame. Next, attention will be paid to the steering and suspension design, using Pro Engineer, and Adams software. The suspension for this project could be the hardest part and is the most important for creating the kind of robot that the client is requesting. After the mechanical systems of the vehicle have been finalized, the electrical and computer systems will be integrated into the design.  

We expect to have a final design and have our parts ordered before the end of the fall semester.  The vehicle will be built and functional by April of 2009, prior to the end of the spring semester.  The vehicle should achieve all the objectives listed above, and will contain the following basic equipment to do so; 2 Maxon DC Motors, 4 Maxon EC Motors, a compatible Maxon motor controller for each, an Avantech Computing System, 2 Data Acquisition Sensors, a Tri-M Power Supply, 3 Lithium Powered Rechargeable Battery Packs, and a SICK Laser measurement Sensor.   


Investment risks are minimal for CISCOR because of their role as a research facility.  Part of research and development includes the possibility of monetary loss through product failure and design flaws.  As a group, it is our job to limit the possibilities of such failures. The benefits of a quality finished product include functionality in all terrain settings for CISCOR.  In addition, the fact that a product of this nature does not already exist leaves CISCOR open to develop and sell the design for mass production if they wish to do so.    


Trade off will have to be made between power and speed; in addition size will play a role in maneuverability.  With the current basic hardware listed above, the finished product already seems as if it will be the size of a small go-cart.  This brings about issues with available parts, as well as raw materials and their cost.  Unfortunately, the level of these constraints cannot be evaluated until a preliminary design is made.  

The next foreseeable task in our design process will be scheduling and project planning, at which point we can start diving into the logistics of the task at hand.  
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