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Project Description 

Robotics in Agriculture 
The past hundred years have seen the greatest changes as the power of science transforms our world 
including farming.  Despite its quaint reputation, agriculture has always been an early adapter of 
technology. This is evident from the beginning of mechanization with the cotton gin, McCormick's 
Reaper, tractors, hybrid seed, to genetically engineered plants that protect themselves and grow in arid 
environments.  Yields have grown at an amazing pace, but demand from developing countries and 
population growth exceed all of our best efforts.   
 
We know that we need to continue to find ways to increase the productivity of land on a per unit basis.  
To this end, agriculture has started to add computerization and automation to the existing machinery 
with things like aftermarket GPS farming systems that can autonomously drive tractors, monitor yield, 
and apply fertilizer.  However, these aftermarket add-ons are not the well thought-out, sophisticated 
systems that you would see in an industrial manufacturing facility.  When those companies would build 
a new factory utilizing robotics, they wouldn't  just stick a robot in the place where a person stood.  They 
would completely reexamine the process.  They knew that they could break a complicated process into 
little parts to best fit the application.  These little processes can be controlled by multiple, inexpensive 
controllers working independently while making independent decisions, but with the same goal.  
 
 Today's agricultural equipment has been designed around the controller, a person sitting in a chair.  It 
cost a lot to employ this single operator so the equipment grew larger in order to maximize the 
productivity of that one person.  However, this method has its drawbacks.  Nature is chaotic and 
dynamic.  Soil nutrients and moisture change from foot to foot.  Having equipment that allows a single 
person to plant a thousand acres in a day comes at the cost of productivity per acre as a result of having 
to treat all the acres as the same.  So, do we have to sacrifice productivity per acre for productivity per 
person? 

 

Prospero is the working prototype of an Autonomous Micro Planter (AMP) that uses a combination of 

swarm and game theory and is the first of four steps.  It is meant to be deployed as a group or "swarm".  
The other three steps involve autonomous robots that tend the crops, harvest them, and finally one 
robot that can plant, tend, and harvest--autonomously transitioning from one phase to another. 
 
Prospero is controlled with a Parallax Propeller chip.  The powerful, eight independent processors (cogs) 
allow for true parallel processing.  The propeller chip is mounted on a Schmart Board allowing for access 
to all of the pins for rapid prototyping.  Its hexapod body can autonomously walk in any direction, 
avoiding objects with its duel ultrasonic Ping))).  Its walking algorithms allow it to instantly change 
direction and walk in any new direction without turning its body.  An underbody sensory array allows 
the robot to know if a seed has been planted in the area at the optimal spacing and depth.  Prospero can 
then dig a hole, plant a seed in the hole, cover the seed with soil, and apply any pre-emergence 
fertilizers and/or herbicides along with the marking agent.  Prospero can then signal to other robots in 
the immediate proximity that it needs help planting in that area or that this area has been planted and 
to move on via coded IR transmissions that are currently represented with a green and red LED so that 
people can see it working.  The more seeds it plants, the more the "green" LED lights up, the more it 
draws other robots nearby (+2).  The more it detects planted seeds, the more it repulses other robots 
with the "red" LED (-1) 
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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 

21 HS-645 Servo Tower Hobby LM3122 

1 HSR-1425CR Servo Lynxmotion S1425CR 

8 Extender Cable- 6" Lynxmotion SEA-01 

2 Aluminum Tubing - 3.0" Lynxmotion AT-02 

1 Servo Horn Tubing Adapter Lynxmotion HUB-14 

1 Aluminum Tubing Connector Hub Lynxmotion HUB-08 

2 Aluminum Multi-Purpose Servo Bracket Lynxmotion ASB-04 

1 Parallax Propeller SchmartModule Schmart Board 710-0005-01 

2 Propeller Servo Controller USB Parallax 28830 

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

1 PING))) Ultrasonic Sensor Parallax 28015 

1 Parallax Blank 3x4 Proto Board Parallax 45305 

4 0.1 uF Mono Radial Capacitor Parallax 200-01040 

4 Photoresistor - VT935G-B Parallax 350-00009 

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

3 10mm Ultra-High Brightness Blue LED Radio Shack 276-006 

1 5mm High-Brightness White LED Radio Shack 276-017 

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 

1 
1/8" OD; 0.066" ID Transparent Blue 
Polurethane tubing ProTubing.com (Freelin-Wade) 1J-013-27 

1 
1/2" ID; Oilite Sintered Bronze Flanged Sleeve 
Bearing Small Parts B000FMUB66 

1 White Spray Paint Various - 

 
Aluminum Tubing, Sheeting and Rods Various - 

  1/2" Wood Board Various - 

 
1/8" Plexiglas Various - 

  2" PVC Pipe Various - 
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Schematic 
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Photographs 

 

"Front*" view 
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*Prospero is functionally symmetrical and does not have true "sides" 

"Left*" view 
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*Prospero is functionally symmetrical and does not have true "sides" 

 

 

"Rear*" view 
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*Prospero is functionally symmetrical and does not have true "sides" 

"Right*" view 
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*Prospero is functionally symmetrical and does not have true "sides" 

 

top  view 
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 Overhead view 
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Under View  
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Under View showing Seed Detector Array and Seed Driller Retracted 
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Under View showing Seed Detector Array and Seed Driller Extended 

Seed drops through hole in wood, through square tube, and into drilled hole 
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Side View Showing Seed Drum 
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Overhead View showing Propeller Schmart Board and Parallax Prototyping Board 
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 Overhead View showing Propeller Schmart Board and Parallax Prototyping Board 
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Side View Showing One of the Two Parallax Propeller Servo Controllers 
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Prospero Walking Across Demo Field (The ground is frozen; It's December in Iowa, USA) 
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Prospero starting to plant seeds.  The biodegradable paint marks the spots 
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Prospero with Seed Driller Extended, Drilling hole 
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Prospero Spraying Biodegradable Paint, Marking Planted Seed 
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Planted Seeds 
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Dug-up Planted Seed 



Prospero: Robotic Farmer© All rights reserved Page 27 

 

Prospero Walking to New Spot After Detecting that a Seed was Planted there 
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Author and Builder with Prospero 
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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. 
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