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The payload should collect liquid samples, prevent 

contamination, and store the samples safely.
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Objective
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Project Background

Harmful algae blooms are on the rise

Dominic Bellocchio



Department of Mechanical Engineering 6

Project Background

Dominic Bellocchio

The benefit of using a drone.

Devastated ecosystems
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Project Requirements
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Project Requirements
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Design Targets

Volume Force
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Design Targets

Mounting 
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Multiple Rooms
• Can collect multiple samples

• Adjustable number of rooms

• Universal drone usage
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Concept Selection
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Mechatronic Diagram

Dylan Ma
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Design #1 Dimensions

122 mm

48.5 mm

Dylan Ma
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Design #1 Overview

Dylan Ma

One way cap doesn’t let 

solids in

Funnel prone to leaking

Marble/rubber ball plugs 

hole
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Design #2 Dimensions

Dylan Ma

133 mm

57 mm
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Design #2 Overview

Dylan Ma

Connects to outrigger clip 

Spring compresses to seal

Smooth lid press fit

Plunger allows water in 

from top but seals side

Holes allow water and algae 

inside (~80-90 mL)
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Design #3 Dimensions

70 mm

95 mm
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Design #3 Overview

Dylan Ma

Threaded ends allow for 

screwed caps

Clear cast acrylic holds 

~150-160 mL

Smaller holes to increase 

wall strength
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Current Design Dimensions

Dylan Ma

135 mm

70 mm
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Current Design Overview

Dylan Ma

Corrosion-resistant with 

higher spring constant
Larger holes but relative 

size of plunger was reduced

10 mm holes; Resin 

container holds ~160 mL

Threaded caps for security Faucet valve releases water 

and algae 
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Mechatronics and Controller

Matthew Lancaster

Controller Plant
Input Output

Unity Feedback
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• Sensors communicate distance to water

• Arduino converts distance to encoder steps
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Mechatronics and Controller

Matthew Lancaster

Controller Plant
Input Output

Unity Feedback
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• Proportional Derivative Controller

• 𝐾𝑃 = 1, 𝐾𝐷= 0.025
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Mechatronics and Controller

Matthew Lancaster

Controller Plant
Input Output

Unity Feedback
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• DC micro motor, GR: 236:1

• Hall effect encoder with 5320 resolution
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Mechatronics and Controller

Matthew Lancaster

Controller Plant
Input Output

Unity Feedback
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• Output is duty cycle sent to motor

• Feedback is sent to summing junction

• Error is calculated and PD controller takes effect
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Mechatronics and Controller

Matthew Lancaster

Controller Plant
Input

Unity Feedback

Output



Department of Mechanical Engineering

• Averaging less than 1% of error

• This translates to 50 encoder steps

• With current spool diameter, the error is 1.5 mm

Output
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Mechatronics and Controller

Matthew Lancaster

Controller Plant
Input

Unity Feedback
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Simulations

Matthew Lancaster
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Simulations

Matthew Lancaster
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Matthew Lancaster
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3D Print housing

Assemble housing

Mount housing to 

drone body

Integrate flight controller with 

Arduino

Completed 

Testing

Refined Storage Prototype

Assemble all components

Design Review 6
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Budget Costs

Matthew Lancaster

Electronics
48%

Materials
30%

Shipping
22%

PROJECT COST

$ 78.97

$ 49.01

$ 36.97
Other Cost

12%

Project Cost
27%

Remaining
Budget

40%

Drone Cost
21%

TOTAL COST

$ 141.03

$ 1014.39

$ 538.57
$ 305.94
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Upcoming Milestones

Questions?

Matthew Lancaster
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Backup Slides
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Budget Costs

Matthew Lancaster

Electronics
40%

Materials
51%

Shipping
9%

PROJECT COST

$ 158.04

$ 205.83

$ 36.97
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Electronics
40%

Materials
51%

Shipping
9%

PROJECT COST
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Budget Costs

Unused Cost
15%

Project Cost
34%

Remaining
Budget

51%

TOTAL COST

$ 679.60

$ 1014.39

$ 305.94

Matthew Lancaster
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Current Design Overview

Dylan Ma

• Material: Resin

• New Features:

- 0.4 inch diameter holes

- Faucet valve

- Functional threading

- Stronger spring constant

• Weight: 240 g (empty)

• Collection Capacity: 160 mL (~160 g)
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Functional Decomposition
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Functional Decomposition
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Functional Decomposition
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Functional Decomposition
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Functional Decomposition
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