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Project Description 
Purpose 

The purpose of this unnamed robot  is to develop an adaptive terrain program for Prospero, my robotic 

farming robot.  Currently, Prospero is using a walking program that I originally developed for Parallax's 

Basic Stamp2sx (BS2sx).  That program allows Prospero to autonomously avoid obstacles and instantly 

change directions without turning its body.  However, that program had to fit inside and use the limited 

variable space inside the BS2sx.  On the other hand, Prospero uses Parallax's powerful Propeller chip 

that along with 64K of global RAM/ROM and 40 I/O pins has eight 32-bit processors that allow for true 

multi-processing.  All of this gives me the ability to create a robot that is capable of dynamically adapting 

to its terrain and walk over radically uneven surfaces. 

Electronics and Hardware 

Parallax's Propeller chip is seated inside the handy Schmart Board that allows for easy access to all of the 

pins for rapid prototyping.  Its inexpensive price point and modular form also allows for accidental 

shorts that sometimes happen while programming something with this many servos and response-

based behavior algorithms (Not that I have direct experience with this :) ).  

For general obstacle avoidance the robot has opposite mounted Ping))) sensors mounted on a 180° 

servo giving  a full 360° view.  In the center of the body are two LISY300 gyros mounted in the vertical 

and horizontal planes.  This allows the robot to stay relatively parallel to the ground or know if the slope 

is too steep or the obstacle is too tall.  Finally, each leg has a "toe" sensor that covers the bottom half of 

the leg. It's constructed by floating a metal spring just over the surface of the aluminum tube that serves 

as the rigid support for the leg.  That metal tube is insulated from the rest of the robot's body and 

energized with a small amount of current.  The circuit is complete once the metal spring surrounding the 

leg tube bumps into something on the side or if it comes into contact with the ground.  The legs' 

movements are broken into first the XY movement and then into Z movement.  This allows the same 

sensor to distinguish between contact with a vertical obstacle and contact with the ground.  

Behavior 

This robot uses a 3 by 3 leg gait where three legs are always on the ground with three in the air moving.  

The robot walks in the direction that the "head" with the Ping))) sensors is looking.  This is the "Master 

Direction."   The program then modifies the angle of the master direction for each of the six legs based 

on their relative position.  The program then calculates the amount of hip and foot movement that is 

required for that leg unit to produce a vector in alignment with the master direction.  The magnitude of 

the vector is determined by the speed of the robot that is determined by the terrain.  Once the three 

legs know their hip starting positions they lift themselves up and attempt to make it to that position one 

unit of movement at a time, checking to see if the tow sensor has hit something.  If it has, it retreats a 

little, and lifts itself higher and tries again.  If it continues to hit something and all of the safety limits 

have been reached it adds 90° to the master angle and tries for that direction. 
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Block Diagram 
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Bill Of Materials 

Qty Description Company 
Part 
Number  

1 AH3-R (no electronics; no servos) Lynxmotion AH3RCA 

1 6.0 V Ni-MH 2800 mAh Battery Lynxmotion BAT-05 

18 HS-645 Servo Tower Hobby LM3122 

8 Extender Cable- 6" Lynxmotion SEA-01 

1 Aluminum Multi-Purpose Servo Bracket Lynxmotion ASB-04 

1 Parallax Propeller SchmartModule Schmart Board 
710-0005-
01 

2 Propeller Servo Controller USB Parallax 28830 

2 LISY300 Gyroscope Module Parallax 27922 

1  PING))) Ultrasonic Sensor with Mounting Bracket Parallax 
910-
28015A 

1 PING))) Ultrasonic Sensor Parallax 28015 

1 Parallax Blank 3x4 Proto Board Parallax 45305 

6 Resistors for legs 10K ohm,1/4 Watt Resistor Parallax 150-01030 

4 100 ohm Resistor, 1/4 Watt Parallax 150-01011 

1 Solderless Breadboard Parallax 700-00012 

1 22awg, Solid, Black Jameco Electronics 36792 

1 22awg, Solid, Red Jameco Electronics 36856 

7 
Unshrouded Header 3 Position 2.54mm Solder 
Straight Thru-Hole Jameco Electronics 421489 

7 Connector Housing 3 Position 2.54mm Straight Jameco Electronics 157383 

15 
Connector Contact PIN 1 Position Crimp Straight 
Cable Mount Reel Jameco Electronics 100766 

 
Aluminum Tubing, Sheeting and Rods Various - 

  1/8" Plexiglas Various - 

 
3/4" Springs Various - 

  Heat Shrink Tubing Various - 

 
3/4" wooden dowel Various - 
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Schematic 
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Photographs 

 

 

 

"Front*" view 

 

 

 

 

 

* the robot is functionally symmetrical so it doesn't have true "sides" 
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Overhead view 
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Close up of Propeller Schmart Board and gyros in the bottom center 
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Parallax prototyping board 
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Close-up of one of the toe sensors covered in heat shrink. 
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The Author and builder with the robot 
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Source Code 

 

 

Listed below is the source code used in this project.  Copyright 2010 David Dorhout All Rights Reserved.  

No portion of this code may be use in any way without prior written authorization by David Dorhout.   

Objects shipped with the Parallax Propeller Tool and those found on the OBEX have not been included 

for clarity. 

The code is not yet complete so below are the different modules of the code that I have been working 

on as well as some of my notes.  Before the board burned out it was able to: 

 

 Detect objects with the Ping))) sensors 

 Detect objects with its toe sensors and move the leg around them in order to get to the legs 

starting point. 

 Use the gyros to know the plane orientation of the robot 

 Calculate the leg's location relative to the body for determining how much of the hip's moment 

needed to be adjusted  based on the overall legs position. 
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