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Overview




Introduction




Functional Description

¢ Construct a robot from the ground up
- — Less complexity
— More experience

Interact with the environment
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Robot’s Environment

“High-Level

Hardware

Software

H-Bridge

A

Hardware

Left Motor Right Motor

Robot’s Reaction to
Environment




Software - Modes and Task Priority

e Modes (all modes include obstacle avoidance)

— Roam mode
e Search for beacon

— Evade mode
e Travel quickly away from source of sound
* Find shelter (low light area)

Task Roam Travel in low light Beacon found Detection of a

loud sound

Priority 5 4 (2 if in Evade mode) 3 1



i IR & Bump sensor Photosensor Microphone Ultrasonic sensor
High-Level
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Obstacle Level of Sound level
Oftwa re detection and

. . Beacon
: ; and direction .

: ambient light . detection
avoidance detection
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Action taken based
on inputs and level
of importance

Y

Robot favors Loud sound
areas with detected: evade
lower light sound and seek

levels a low light area

Beacon
detected

Avoid

obstacles, wait becomes more

for beacon sensitive to
signal sound levels

Robot

Robot tries to
travel in general
direction of
beacon

| |
I

Instructions
sent to the
H-bridge




Functional Requirements

- Our Robot Shall:

- — Avoid all obstacles within 6 inches

- Detect a loud noise (above 80dB) and deter nine
dlrectlon of origination

Reach an ultrasonic beacon within a .
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Preliminary Work (1)

e MAVRIC-IIB Microcontroller Board

— Adapting to the development software
 — Writing test programs

Testing IR Sensor and Photosensor capz

ts are unreliable at «
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Preliminary Work (2)

* Chassis Design

— Using Google SketchUp



Parts List

Component

Vendor

Part Number

Crucial Spec

Unit Cost

Ordering

' MAVRIC-IIB

BDMICRO

MAV2BPH16

$99.00

Robot
Marketplace

0-BHG31

Torque &
RPM

$23.99

Acroname

Sharp
GP2Y0A21YK

Distance
(Min & Max)

$12.50

LMD18200

Max Current




Proposed Schedule

Week
1-3
4

3)

6

Winter Break
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Andrew Elliott
Research & Website Development

Nick Hanauer
Parts Research

Learn ATmegal28

Parts Testing & Research

Interface with the Digital 1/0

Parts Testing & Finalizing Parts List

ADC Setup

Parts Testing & Order Remaining
Parts

Construct

Chassis

Interface IR Sensors & Photosensor

Motor & H-Bridge Circuitry/Testing

Interface Microphones

Microphone & Photosensor
Circuitry/Testing

Interface Motors & H-Bridge

Ultrasonic Circuitry/Testing

Integrating All Sensors

Circuitry Clean-Up & Wire
Wrapping

Final Software/Hardware Testing

Final Documentation and Presentation Preparation




Questions?

Emergent Behavior Robot

Andrew Elliott & Nick Hanauer
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