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Abstract
I plan to build an autonomous vehicle that will be used to clean up the floor of a garage or mechanics shop.  Physically, ‘ShopBot’ will be based on a rugged metal remote control tank chassis.  A platform will be added to house the microprocessor.  On top of this platform will rest the grasping mechanism to lift the tool and a basket in which to hold collected tools.  The type of tools that ShopBot will target will be ferrous based wrenches, sockets, screwdrivers, etc . . . (typical tools of typical weight).  The top portion of the tank will be scrapped with the new platform being fabricated out of either balsa or aluminum (I have access to a machine shop for fabrication).
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Figure 1 Complete Donor RC Tank.
Mobility

ShopBot will be highly mobile with the use of the lower tank chassis.  Left and right directional controls are facilitated by a clutch that disengages the track on the inside of the turning radius.  This clutch is controlled by a single servo which is actuated by the processor.  Forward and reverse motions are controlled by a rheostat directing current to a motor.
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Figure 2 Drive Mechanism

Navigation
ShopBot’s target environment will be a cement floor with many obstacles.  Further these will be robust items commonly found in a garage atmosphere.  Therefore, ‘bump’ room navigation will be sufficient should an object be in the way.  Ideally, the robot will identify targets and travel to them.  But should an object be in the way, ShopBot should steer around them to locate the target tool.  This area has more development expected.
Target Acquisition

Ideally, ShopBot will scan the arena using sonar (or the like) to identify possible targets.  If the perimeter of the room is identified, then ShopBot can locate the targets relative to a Cartesian plane and store these in memory.  Additionally, there will need to be some false target rejection (again, to be developed further) algorithm.
Arm
Since all targets will be ferrous in nature, an arm with an electromagnet would be best suited to picking up and releasing tools.  Operation of the magnet could be controlled by a simple 5V relay.  The arm would be on a swivel base that could dump the tools into a container on ShopBot.   Ideally, the arm could just be an adaptation of the turret drive mechanism from the tank.
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Figure 3 Turret Drive Pinions
Sensors
To recap, sensors would include bump and a bump skirt for collision reaction.  Sonar will aid in determining targets and their location.  Hall sensors will determine if an object is a ferrous tool or not.  Rotary encoders will help in tracking distance traveled to a target.  Additional sensors to be determined would include those aiding in room definition.
Microprocessor

The Atmel ATMega128 will be employed as the heart of ShopBot.  This particular processor was chosen due to familiarity.  Also, extensive I/O pins will benefit the project and onboard A/D can’t hurt!

The development board will be the proprietary Atmel board, STK500.
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