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Obstacle Detection and
Avolidance

TTwo Components — Hardware and
Soeftware

Hardware on Car
— IR LEDs, receivers, and resistors

IR receivers create; a signal wWhen the
refilected! IR signall is detected

= Input frem HPWM en' DSP

DUty cycle controls pewerlevel tor LEDS
WHICH CRanNgEs) thie sensitivity,

— QUtpUE terar general purpose 1/ @ pin
RECEIVErRsIgnalrseEnt backe ter DS



Wireless Communication Link

On the Car

- Hardware

The Plan: PC card, connectors, and bus to
the DSP.

Back-up: Wireless Flashi or chip set
Reference [Design

— Sofitware on the DSP



Power Regulation

Sources
— 9.6V Ni-Cad rechargeable (Motors)
— O\/ alkaline 6 AA cells in series (Digital)

POWEN SeqUERCING
— Digitall power is available first
— Motoer driver power after H-Bridge is initialized

Single switch disables; allf voltage sources

Pigitall voeltage; regulation
— PSP

— Camera

= \Wireless card

= @pbstacler avoidance



Video Interface

CCD Camera
— Jleshiba TW10794\V Digitall Camera
— Ribbon; Capble Input/Output and Power

MPEG Codec

- NEC pPD61051 MPEG2 Hardware Encoder
208! pint TOEP (Tihin Quad Elat Pack) package
2.5 andl 3.3 V' reguirements
Samples enl route

= Native Streaming) Video Output
MoetRting Hardware
= NUitsrandrBelts:



Embedded Processor

Digital Signall Processor (DSP)
— Motorola DSP56F807

— On chip interfaces

SPI

UART

CAN

SCI

JNTAG

External Memory, Interiace; port

= [6DIt data 16) DIt address

—\e hnave)a development Kitior the 801 Version
— e have samplest o ther 805 ana 807 VErsIons



Motors and Interfaces

One motor for forward and reverse
One motor for left and right
One motor for High and Low gear

Hardware Pulse Width Medulatoer (FHPWM)
te apply: the signals tor moeve

HPWIM diuity, cycle wills determine Speed.

= DUy, Cycle range 0% - 100%

— Provides maximum motoer Speead

Roetation Is; propertional tor the: CUkrER(t:
pPassing; threugniit



H-Bridge Motor Driver

Allows bidirectional eperation with minimal control
signals

Provide a “break™ to stop the rotation ofi the motor
requires one HPWM and' either 2 or 4 10 pins




PCB Design and Verification

Protel 99se schematic and layout
environment

— Output Gerber files
\/erification), Review

— Schematic prior tor PCB production

— Analyze current requirements) te size traces
— CompoRnENt IEOLPHNES

— PEB trace paths

Circuit Graphics PCB fabrication




Assembly

Populate the PCB in phases to check
power regulation and control

Complete PCB

Mount moedules to the Roever
- PCB

— Camera

—\Wireless €Carad

Power allf sy/stems and VeriR: peWer:
CaPaCILY



Obstacle Detection and
Avoldance
Software on DSP

— Sensor Control

Input — Approximate speed firom Motor Control
Software (duty-cycle of the, HPWM)

Output — Duty cycle of the HPWM input te IR LEDS

= Evasive Action
Input — Output of the IR Sensors

Output — Communication: to; Motoer Controlf Softwalre to
avoid the ebject

Obstacles avelded by either thrmiRe the car, applying
thE Moo breaks) O eth

= AlleowW this fieatlre tor be disaled ihon the PE



PC Wireless Implementation

802.11g wireless network (54 Mbps)
Hardware — PC card

Software — Write te and read fifrom asi a socket
— Wikeless input - Video sent from the Rover
— Socket output — Relay Video to the PC

— ggcket Input — Command Codes sent frrom the

— Wirelessioutput — Relay Commands te) the
ROVEN:

— UDP transier protocol

ihere will-alserberar Wikeless, aceess) point that will
aCt asf a NELWorke SWitEh




PC Video Stream Viewer

\/ideo stream viewer

— Input — MPEG video stream, firom the car
received through Wireless Communication
Soefitware

— Output — Streaming video display: on the
MORIter

= Decode; usingl Windows) Medial Player or similar

Create a VIieEwer in a reserved section| of
the GUI



DSP Video Interface

Initialize CCD: Camera

— Send configuration op-codes
Frame-rate, Resolution, Etc.

Initialize MPEG encoder

— Define input characteristics (Digital)
— Set compression type (MPEG2)
— Set output ter real-time: stream

Receive stream into; DSP. fifom ENcoder

Make stream available for wireless
transmission



PC Motion Control

Input

— Keyboard

— EXplore, joystick option
— \/ariable speeds

Eorward/Reverse
LCefit/Right:

Decode Into hardware commands
Send ter wWireless link
PESIgn ar GUIL ier moetien control



Rover Wireless Implementation

Hardware — PC card in a connector mounted to
the PCB

Software levell

— Interfiace
(D)=
Card Bus

Soefitware Level2

— Wiite te andl read frem as a Secket
Wireless input - Command Codes, sent frromi the PC
Secket output — Relay Commands tor the ReVer
Secket [nput — Video sent frrom: the ReVer
Wikeless output — Relay: Videoe: to) the PE

— PP trransier protoco)



DSP Movement Control

Receive Command message from the
PC

Decode message

Respond! to the message

— Change the duty’ cycle off one or More
IHPAVIMS

— AppIV: the break
= Change direction Ferward/ReVerse

Stop! iFWirelessi connection IsHest:




Hardware Schedule

August

July

June

May

1

point-
person

20 27

(K]

30

23

16

25

28

21

Tasks

NE]

Power regulation

Tyler

DSP circuitry

ireless transmission




Software Schedule

eqtembgr ’ October ; No1vemper , €c
asks point-person (0] 7 4 1 8 15 22 9 & 2 9 6 K}
DSP Wireless Tyler
communication
Tyler
B'élyl\gl&reg?n erface Janos
DSP Sensor processing Amber

and collision avoidance

i | 4
4

/'l /" V

////

{y)



