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Abstract

ShopBot is an autonomous design that will travel in a random pattern throughout a garage floor picking up various tools and errant hardware.   Target tools will have a weight limit of one pound.  The drive system will consist of a donor remote control 1/16th scale tank.  The tool retrieval mechanism will be a single arm that rotates 180° from tool pickup to release.  Targets will be picked up via an electromagnet.
Introduction

At the end of each mechanic’s workday, tools and errant hardware are often scattered about on the floor.  These mislaid items could be a potential hazard for the unsuspecting pedestrian.  Enter ShopBot, an autonomous robot that will patrol the floors picking up nuts, bolts, wrenches, sockets and any other small ferrous items that it may find.  Since garages are typically enclosed spaces, ShopBot is designed to work with four walls.  Once ShopBot comes within 10 inches of a wall, it will turn and seek a new path.  The robot will have a corral on the front that will direct any object in its path towards a hall sensor to determine if it is ferrous.  From there, ShopBot will either retrieve the item or back away and seek a new course.
Integrated System

ShopBot’s main components are the donor tank and related drive system, electromagnetic arm, collision avoidance system, and ferrous detection network.  At the heart of ShopBot beats an Atmel AVR 8 bit RISC processor, the ATMega128.

Mobile Platform

The mobile platform consists mainly of the donor R/C tank.  It has 14-wheel independent torsion bar suspension coupled with a full metal track.  The drive mechanism consists of a large DC motor that drives a gearbox.  The speed/direction of the motor is proscribed by a speed controller that has three forward and one reverse speed.

Left and right directional controls are actuated by a dual clutch setup.  Moreover, the clutch is applied to whichever direction desired.  The clutch is servo controlled.

Actuation

Retrieval of all targets will be by an electromagnet attached to a rotating arm.  
Arm

The arm will be mounted on the front portion of the drive platform.  Its axis will be approximately 30° to the horizontal.  This will allow the arm to swing from near the ground to the collection container located at the rear of ShopBot.
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Electromagnet
The electromagnet subsystem will be purchased as an educational demonstration piece commonly available to schools as scientific examples.  If that option is not viable, one can be constructed very cheaply from magnet wire and a bolt.  Also within this subsystem, there will be a bump switch within close proximity of the magnet to assure target acquisition.   Magnet actuation will be facilitated by a power FET capable of being driven by logic levels.
Sensors

Four sensors will be utilized.  One, a Hall Effect sensor, will be used to determine a valid ferrous target.  Targets will be collected and carried toward this sensor by a ‘vee’ shaped collector on the front of ShopBot.  The hall sensor will be in the corner of the vee.  Second, weight detection will be accomplished by a simple spring mechanism.  The spring will be calibrated for the target weight and when compressed enough will close a circuit.  If desired weight is exceeded then the target is rejected.  Third, IR rangers will detect walls and prevent ShopBot from colliding with them.  Fourth, a simple switch will be used to ensure positive engagement of the target by the magnet.  This switch will also reveal successful release prior to that arm’s return to home position.
Behaviors

ShopBot will exhibit four behaviors to include metal detection, weight detection, obstacle avoidance and positive target engagement/release.

Conclusion

The feasibility of the electromagnet is still being considered.  If the electromagnet is not viable, then a similar setup with a permanent magnet and clasping mechanism in the collection container can be very easily implemented.  

All other aspects are very easily implemented following examples from past IMDL designs.
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