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Objectives

This stage of the ZBot design is intended to provide the designer with more experience in the basics
of Robotic Control. Itigroposed that a autonomous robot should be built simphgéd on two IR
emitter/receiverpairs to deteciobstaclesand drive the robots motors accordingly cacumventthe
said obstruction.

Design

The design wasade as simple as possible after attempting to create a more complex robot with
insufficienttime and resources.

It was therefore decided to create the simplest of all bots and take the project forward frera.th
Thisutilizesthe R S & A ZyfiGsMdardd eagerness to gedbmethingfinished. Te robot will take the
form of having 1 set of input stimuli (IR pairs) and 1 set of ousigtiators (motors). This will involve
designing three distinct operational circuits as describeéigurel.

N

ZBot
Mainframe

IR
Sensories

Figurel: ZBot Prototype Construction
It can be seen thahere are two peripheralattachedto the main body of the ZBot that provide the
basic functionality of a robotThe ZBot Mainframe consist of tNéA y (i L LI NIy 8 F G KS OA ND
to be a PIC18F2520icrocontrdler programmedn C which holds two PWM modules a high speed
internal oscillator\hen used with the interndPLLnd many advanced interrupt functions. The only
particular drawback is that onlyf@nsof the 28 pin packge have individuassignablénterrupts; the
rest of PORTB have a gro#idt vy (i S NNHzIQG Faizy O K 12 y§3S

Motor Drive

The Motor Drive circuit could have been created with a dedicated FET solutiowitbuthe aim of
this robot beingcompactnessit was decided that an Integrated solution shibbke found. The
simpelist, cheapest and most available was to use a simple driver whicha Withdriving current
(200mA), is more than enough for a robot of this size. This design was based on a design taken from
(Cook, 2004and can be sawin Figure2 below:
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Figure2: Motor Driver Schematic

Inthis designMicrochipQ 8C4424 was used without tleEcompanyingliodessince this is a
prototype. In a future version ihay be advantageous to add thesEhe resistors are nessecary to stop
the motor from spinning up when there is @ontrol over the signal levels (turn on, etcDependant on
the configuration (Jor 2 motors per chip), these retdrs may be tied to ground or +Vdd.

In this prototype only one chip was used, and therefore there was no room for direction control.
This meant that the robot can only go forwards. Again, in future designs two chips should be used to
allow for reverse operation when it gets stuck.

Infra-Red Sensors

The IR sensors were set up in a proximity detection configuration which works by transmitting some
IR light that will bonce offobstaclesand be reflected back tor@ceiver To make sure that the IR
receiversare nottriggered bysome sort of other light (sunlighfiuorescentlight, etc.)the IRLEQ & | NB
modulated at 38kHz and there is an internal filter in the IR Receiver. The circuit appears like the concept
drawing inFigure3:
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Figure3: IR Circuit

This is the proposed IR circaitd it can be seen that there are 3 sets of IR pairs. Each IR LED has a
potentiometer to control the output current of the IR LBBd consequentlythe distance.There is also
aseparatepower leadfor the IRreceiverg TSOP40383ince they draw aignificart amount of current
(1.8mA per device) These can then be dynamically controlled toesewrrent. There is then 3 leads for
each Receivdriggerand the(software)modulatedIR power wire.

ZBot Mainframe

AWa | A Yy NX & Sy 2déscriptiorf thee EBothicrocontrollerat this time, but thesize and
complexity of the code and ancillary circuits will undoubtedly grow. This holds all the software for the
ZBot to correctly decide how to operate when confronted with different scenarios. The software is
basd upon a state machine which can be seeRigure4 below:



