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Presentation Overview

● Introduction
● System Overview

a. Mechanical Updates
b. Electrical Updates

● Component Selection
● Budget
● Future Goals
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Figure 1: Last years Robo-Harvester
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Need Statement:  “Organic farming techniques rely heavily on labor intensive 
methods which create large production costs for organic produce.”

Goal Statement:  “Develop a ‘proof of concept’ robotic system that will 
enhance the production of organic crops.”

Constraints:

○ Remotely Operated
○ Auger Style Shearing
○ 1” soil disturbance
○ No tillage
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Figure 2: Orchard Pond Organics
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Mechanical System Overview
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Proof of Concept Mechanical Objectives
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● Mobile
● 1’’ soil disturbance
● Lightweight
● Independent/Parallel Steering
● Interchangeable Shearing Implements
● Durable
● Splashproof
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Previous Designs
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Design a: Moment due 
to motor placement.

Arriana Nwodu M.E. Team 11

Figure 3(a-c): Previous Designs



Previous Designs
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Design a: Moment due 
to motor placement.

Design b: Unstable length 
to width ratio
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Figure 3(a-c): Previous Designs



Previous Designs
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Design a: Moment due 
to motor placement.

Design b: Unstable length 
to width ratio

Design c: Manual auger 
lift system.
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Figure 3(a-c): Previous Designs
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● Weight: 70 lbs
● Dimensions: 39”

x23”x16”
● Subsystems:

○ Chassis
○ Steering
○ Shearing
○ Lift Assembly

Figure 4: Robo-Weeder Top Level Design
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Chassis

Parameters:

● Weight: 6 lbs
● Dimension: 31”x11”x6.5”
● Materials: Aluminum

Current Status:

● Fabrication is complete. 
● Awaiting installation of subcomponents. 
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Figure 5: Robo-Weeder Chassis 
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Steering

Parameters:

● Weight: 13.6 lbs
● Dimension: 16”x10”x10”
● Aluminum & Stainless Steel
● 1.8:1 Roller Chain and Sprockets

Current Status: 

● Materials have been procured. 
● Fabrication. 
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Figure 6: Steering Assembly
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Shearing

Parameters:

● Weight: 27 lbs
● Dimension: 14”x13.5”x10”
● Aluminum, Stainless Steel, & 

Steel 
● 1:1 Roller Chain and Sprockets

Current Status

● Materials have been procured. 
● Fabrication in progress.
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Figure 7: Auger Assembly
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Lift Assembly

Parameters:
● Weight: 14 lbs Lift System

● Dimension: 29”x18”x16”
● Material: Aluminum & Stainless 

Steel

Operations
● Linear Actuator
● Vertical Positioning of the 

Shearing Mechanism. 
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Figure 8: Lift Assembly
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Durability
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● Load: 41 lbf
● Deflection: 0.00273in

Figure 10: Top Flange Analysis

Figure 9: Lift Assembly



Torque Requirements & 
Component Placement 
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Drive Motor Analysis @ 70% Efficiency

NEEDED
● Torque:  140 in-lbs

MOTOR & GEARHEAD
● RS-775 DC Motor
● AndyMark PG 71:1 Gearhead

OUTPUT
● Torque:  140 in-lbs
● Speed:  12.9 RPM
● Tangential Velocity:  6.7 in/s
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Steering Motor Analysis @ 70% Efficiency

NEEDED
● Torque:  200 in-lbs

MOTOR & GEARHEAD
● RS-775 DC Motor
● AndyMark PG 188:1 Gearhead

OUTPUT
● Torque:  200 in-lbs 
● Speed:  5.7 RPM
● 30° Turn Time:  0.8 seconds
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Shearing Motor Analysis @ 70% Efficiency

NEEDED
● Torque:  70 in-lbs

MOTOR & GEARHEAD
● RS-540 DC Motor
● Banebots P60 104:1 Gearhead

OUTPUT
● 70 in-lbs Torque 
● 69 RPM
● 1.15 Rev/s
● 4.6 in/s of Shear Velocity
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Robo-Weeder Motor Selection 

PG188 Gearmotor

● 28 RPM No Load
● 396 in-lb stall torque

● 22 Amp Stall Current

● Encoder Ready
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Steering Drive Shearing
PG71 Gearmotor

● 75 RPM No Load
● 200 in-lb stall torque

● 22 Amp Stall Current

● Hall Effect Encoder 

RS540 Motor w/ 
104:1 Gear

● 162 RPM No Load
● 256 in-lb stall torque

● 42 Amp Stall Current

● No Back Shaft
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Lift

Firgelli Linear Actuator 

● Dynamic Load:  300 lbs
● Static Load:  150 lbs
● Speed:  0.5 in/s
● Stroke:  6”
● Feedback control compatible 

Arduino Microcontrollers. 
○ Monitoring exact position of the shearing 

mechanism.
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Figure 11: Linear Actuator for 
Lift Mechanism
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Electronic Component Placement
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Electrical System Overview
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Proof of Concept Electrical Objectives

● Controllable Speed and Steering

● 12V Battery Supply

● 6 Communication Channels

● Remotely Operated
- Wireless Communication
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Encoders
Will be used for:

- Controlling Steering Feature
- Track Speed of Robo-Weeder
- Track Speed of Augers

Absolute Encoder (Steering)
● Absolute encoders read angular position and 

maintains position even when the power is 
removed. 

Hall Effect Encoder (Drive/Auger)

● A Hall effect Encoder measures the response 
of a shaft to a magnetic field. Position is lost 
when power is removed. 
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Figure 13: 
(Left) Absolute Encoder (am-2899)
(Right) Hall Effect Encoder
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https://en.wikipedia.org/wiki/Magnetic_field


Electrical System Overview
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Arduino Mega

RoboClaw RoboClaw RoboClaw

M1 M2 M3 M4 M5 M6

ReceiverTransmitter
Wireless

Figure 11: Robo-Weeder 
Communication Flow
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Transmitter
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● FlySky FS-T6 2.4G 6CH Transmitter and Receiver
- Transmits through Radio Frequency

- 6 Channels: 

- Augers

- “Drive” Motors

- Steering Motors

Figure 14: FlySky FS-T6 
Transmitter
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Motor Controller

● RoboClaw 2x45A
- 2 Channels per Controller

- 6V - 34V Operating Voltage

- Up to 45A Operating Current

- Current Monitoring
- To Set Current Limit for Motors
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Figure 15: RoboClaw Motor 
Controller
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Electrical Testing

● Testing Arduino Code for Wireless 
Communication

- Drive Feature (Successful)
- Auger Feature (Successful)
- Steering Feature (In Progress)

●  12V DC Power Supply
- Prototype Testing with Motors
- Up to 30A Continuous Output
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Figure 16:  Power Supply for Bench Testing 
the Robo-Weeder Electrical Components.
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Current Status & Future 
Goals
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Gantt Chart
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Gantt Chart - Fabrication Milestone
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Gantt Chart - Testing Milestone
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Budget
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Looking Ahead

1. Completion of Component Fabrication. 
2. Design and Procurement of Power Systems.
3. Installation of Components on Chassis. 
4. Testing Arduino program on the Robo-Weeder Chassis. 
5. Developing Splashproof Aspect
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Video
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http://www.youtube.com/watch?v=7SduuvucSww
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Questions?
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