l

wll.uIJ_III_LIIIIII

{4

L

LULLBRTLULI LU

L UL LL O

Digital Wireless Data
Communications With a
Semi-Autonomous Rover

| |
T T ______________________________________________
Steven D. Herman ¢ John P. Falcone, KB3KDM ¢ John F. Dessino
Technical Advisor: Dr. Dennis A. Silage, K3DS







Y -k B aecd
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

unication protocols




'1ﬂ| = — n""' = uuF'..I I-lj = e - ARRAEAR PR ERA AN N AR EER AN PRI FRER R DY = il B
L L L L T L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L LT L LU L L L LT

C Electroni



http://images.google.com/imgres?imgurl=www.rigpix.com/kenwood/th25at.jpg&imgrefurl=http://www.rigpix.com/kenwood/th25at.htm&h=308&w=250&sz=16&tbnid=Pe5bLYAJD9kJ:&tbnh=110&tbnw=90&prev=/images%3Fq%3Dkenwood%2Bth-25%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN
http://images.google.com/imgres?imgurl=www.rigpix.com/kenwood/th25at.jpg&imgrefurl=http://www.rigpix.com/kenwood/th25at.htm&h=308&w=250&sz=16&tbnid=Pe5bLYAJD9kJ:&tbnh=110&tbnw=90&prev=/images%3Fq%3Dkenwood%2Bth-25%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN

--Th(ee

LogicFlex,
Modem,
Sensors

10.2V

Amateur TV

Camera and
| Transmitter

13.2V

Transceiver

10.2V

Motors




-k sl e
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

se, keyboar

modem

Intenna

own converter




'_ — n""'__'___' uuF'..I I-lj = e - AEORPPRERR AN AR EER RN F R FRERR DY = '_"
T I O O O T e e T T T T T T TR R T

odems

e Custom-built
e Baseband FS

4%

LS IS

<)

OO

AL ARnoour

.

| IO
.r'\-_\ -

= = W0 O

\t.\\\\\;




i £ o, 1 BTN - sl e
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

F’requepcy Shift Ke¥i"9 — baseband modulation

— 1 1,

A LAAIANA A
TR T

2200 Hz §




Y -k B aecd
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

I : 1 - I E : II :
RS 232 [:|:l:il:':::‘::l_
; ! . . : i

r
| i
i

Transistor-

Transistor
Logic




......
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

\\\
\\\\
----------- Frequency ® \
Demodulation \ \

:1232 |
cable ] DT# Line




'1ﬂ| = — n""' = uuF'..I I-lj = e - ARRAEAR PR ERA AN N AR EER AN PRI FRER R DY = il - & amaiflon &
O L O T L S L L T S L L O L L L L T L L L I o

------------------------------------------ Software Applications
3

Rover Operations
Application

7]
Borland C++

Yerzion 4 .52
Copyright © 1991, 1995

Borland International, Inc.
All Rights Reserved.




n.'1 ﬂll!l = — n.“ ‘___ uu,..ru I{; e - IIIIIIIfIlI!IIIIIII!I.I'll"rl'”lllflle:

20% Duty Cycle

[LDELDM

ai'ru Euj = wla

Crossmember |

Steering Servo |

"~ Chassis




IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

e
......
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

¢ Shutdown sensao

lon

has been initiatec




& |

ol - e g A

L ]

iy T 45 = e - ARRAEAR RN AN N AR EER AN PRI RE
T T T L e e T e R T A A T T T T T ]]

TLIET s - B

ensors

Fromt

Pitch I,"—

Deg

et Data




"T' Rover Interface Application
File Wiew Help
~Rowver Command

— Status
kS Comm R eport;

|
heszage
. String: I
BT Error String: |
# of erors
| 1]

carected:

Fing I—
Roveer

Sengsor Fepart:

Senzor
Status

~Compass
M

Degrees

On

[5z

O

et Data

~Inclinometer

Fitzh
Degrees

Rall
Degrees

On
it

et Data

—

-

i
Right

Acceleration in G's

Faorward

¥ 05

v [0z

o O sen]

Po

Calibrate
Jowztick,

Jopztick,

zition Data




------------------------ Forward E

7-bit ASCII character

—_—

1-bit Hamming code

» Correct 1 bit error Decodé

- Detect 2 bit errors B




o, - a s i
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Collision










ﬁ.'1 ﬂl = — n""' = uuF'..I I-lj = e - ARRAEAR PR ERA AN N AR EER AN PRI FRER R DY = il
L I L I L L L L O L L L L L L L L L L L L L L L T L L T L L L L L L L L L T

Conclusic

T Rover Interface Application [esli=11c3]

Accelerometer

Inclinometer v & !
fion i
i Accelauionin B
Message Backi= ¥ = s i
Sting O ! Picn — X[ YRo 2[0

EwacSting [ : =l

L — & 6ot Do
conected [ 0 | ® _Swdw|

Custom Built 1200 bits/sec
BFSK Modem

; 14 4
Radio Transceiver and Antenna " ... U I %) \‘ws:j.:}m'..m..m.{ ;
tuned to 146.5 Mhz ¢



http://images.google.com/imgres?imgurl=www.rigpix.com/kenwood/th25at.jpg&imgrefurl=http://www.rigpix.com/kenwood/th25at.htm&h=308&w=250&sz=16&tbnid=Pe5bLYAJD9kJ:&tbnh=110&tbnw=90&prev=/images%3Fq%3Dkenwood%2Bth-25%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN

	Slide 1: Digital Wireless Data Communications With a Semi-Autonomous Rover 
	Slide 2: Introduction
	Slide 3: Project Overview
	Slide 4: Rover Hardware
	Slide 5: Rover Power Supply
	Slide 6: Base Station Hardware
	Slide 7: Modems
	Slide 8: MX 614
	Slide 9: MAX 232
	Slide 10: Communication Sequence
	Slide 11: Software Applications
	Slide 12: Rover Mobility  
	Slide 13: Autonomous Routines
	Slide 14: Sensors 
	Slide 15: Rover Interface Application
	Slide 16: Forward Error Correction
	Slide 17: Client/Server Relationship
	Slide 18: Video Demonstration
	Slide 19: Video Demonstration
	Slide 20: Conclusion

