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Introduction

Spirit and Opportunity - NASA

Sojourner - NASA

Andros - Remotec



Project Overview

⧫ Data gathering

⧫ Surveillance

⧫ Exploration

Base Station Rover

⧫ Command

⧫ Control

Communication protocols
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Rover Power Supply

LogicFlex, 

Modem, 

Sensors

10.2V

Transceiver

10.2V

Amateur TV 

Camera and 

Transmitter

13.2V

Motors

7.2V

Thirty-Three 1.2V NiMh Cells



Base Station Hardware

⧫ PC – mouse, keyboard

⧫ Joystick

⧫ Baseband modem

⧫ Kenwood TM721A
 146.58 MHz Simplex

⧫ Monopole antenna

⧫ ATV down converter
 426.25 MHz

⧫ TV monitor



Modems
• Custom-built 

• Baseband FSK

• MX 614

• MAX 232

Rover Base Station



MX 614

Frequency Shift Keying – baseband modulation

2200 Hz 1200 Hz



MAX 232

Unipolar-BipolarBipolar-Unipolar



Data from computer

Push to Talk

Modem

Communication Sequence

Transceiver

146.58MHzRS 232 

cable

Frequency 

Modulation

Frequency 

Demodulation

DTR Line

To computer



Software Applications

Rover Interface Application

Rover Operations 

Application



Steering Servo

Rover Mobility  

⧫ PWM

⧫ Position feedback steering



Autonomous Routines

⧫ Autonomous station identification

⧫ Transmit call sign every ten minutes 

 

⧫ Quiet Mode

⧫ Shutdown sensors if no communication 

has been initiated for three minutes



Sensors 

Power Control

Poll ADC 

     mV



Rover Interface Application



Forward Error Correction

7-bit ASCII character

11-bit Hamming code

Encode

Decode

7-bit ASCII character

• Correct 1 bit error

• Detect 2 bit errors



Client/Server Relationship

Client Server

Collision

Half-duplex channel



Video Demonstration



Video Demonstration



Conclusion

Base Station and 

its components

Rover and its 

components
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