
MiceUp: A Novel Mouse for 

People with Parkinson’s

(05) THe Pioneers - Andy Hu, Daiwik Pal, Ansh Tripathi, Justin Wang

Acceptance and Delivery Review

26 May 2021



Problem Description 
Target Audience

Motivation
Function and 
Physical Needs

Requirements
Design concepts and 
prototypes at PDR and CDR

PDR & CDR Designs

Overview

Engineering process 
for prototypes and 
key versions

Final MiceUp 
prototype in 
action!

Prototype & 
Demonstration

Improvements and 
Next Steps

Future Extensions

01

Build Process

02 03

04 05 06



Motivation



(“Statistics”, 2020)
(“Demographics”, 2020)
(“How Common is Parkinson’s 
Disease?”, 2019)



(Nes Begnum, 2010)



Requirements



# Criteria: Priority: Type:

1 The total cost for materials used in the device shall be less than $75. Level 3 Cost

2 The device shall be aesthetically pleasing. Level 3 Physical

3
The device shall be able to be implemented with minimal external 

software.
Level 3 Functional

4 The device shall be universal for all systems and operating systems. Level 3 Functional

5
The device shall have a system of visual or auditory indication for 

mouse actions.
Level 3 Functional

Level 3 Requirements



# Criteria: Priority: Type:

1
The device shall be ergonomic for a wide range of hand sizes, being optimized for medium hand 
sizes of height 17-20 cm and width 8.5-10 cm.

Level 2 User-Oriented

2 The device shall be portable and if applicable, weigh at least 0.2 kg and no more than 1 kg. Level 2 Physical

3
The device shall be durable and be able to withstand prolonged 30 N vertical forces applied in the 
conventional direction of usage.

Level 2 Physical

4
The device shall have a sufficient level of friction along the bottom surface such that it does not 
slip uncontrollably during usage.

Level 2 Physical

5 The device shall be intuitive for the user to install and use (has a user's manual). Level 2 Functional

6
The device shall be resistant to accidental mouse clicks caused by the symptoms of Parkinson's 
Disease.

Level 2 Functional

7
The device shall be sensitive to all intentional user movements, including rotational and 
translational motion.

Level 2 Functional

Level 2 Requirements



# Criteria: Priority: Type:

1
The device shall be safe to use and not worsen the 
symptoms of Parkinson's Disease.

Level 1 Physical

2 The device shall be novel. Level 1 Functional

3 The device shall be specific to people with Parkinson's. Level 1 Functional

4
The device shall be able to accommodate basic 
motions such as precise clicking, scrolling, and 
dragging.

Level 1 Functional

Level 1 Requirements



PDR Designs



Design #1:  
Adaptive Mouse 

➢ Mouse design
➢ Novel movements 

using the gyroscopic 
sensor  

Designs at PDR

➢ Joystick design
➢ Ergonomically 

better
➢ Higher learning 

curve 

➢ Stylus design
➢ Natural movements
➢ Unrealistic for PWPs 

Design #2:  
Joystick 

Design #3:  
Stylus 



CDR Designs



Designs at CDR (March 2021 - Early May 2021)

Albatross Blue Jay

CondorDesert OwlEmu

Archaeopteryx



Build Process



Version Condor (Pre-CDR)

➢ Electronics: 
○ Arduino Micro and Gyroscope

○ Angled Base

➢ Functions: 
○ Right Click: Right Rotation 25° 

○ Left Click: Left Rotation -25°

○ Double Click: Hold Right Click Rotation 

at 25



Version Desert Owl (Pre-CDR)

➢ Mouse Chip and LED Lens

○ Adapted from Lenovo MO28UOA mouse

➢ Base

○ Houses chip and lens 

➢ Function

○ Cursor Motion



Steps Taken After CDR:
➢ Integrated mouse chip with Arduino/Gyro 

➢ Implemented additional movements:

○ Scrolling

○ Dragging

➢ Improved ergonomic grip

➢ Widened base for easier rotation 

➢ Added weights to the base



Version Emu (Post-CDR) 
Features:

➢ First fully functional prototype

➢ Integrates Mouse Chip + Arduino

➢ Rounded base towards corners

➢ Uses adhesive strips for temporary fixture

➢ Added weight slots to the base's edges

Drawbacks:

➢ Top is not ergonomic

➢ No access to scroll wheel

➢ Accidental clicks 



Version Falconet (Post-CDR) 

Features:

➢ Prototype with an ergonomic mouse top 

➢ Retains base (with electronics) from Version 

Emu

➢ Implemented scrolling and dragging

➢ Fixed accidental clicks

Drawbacks: 

➢ Displayed space issues with the location of the 

Arduino 



Final 
Prototype
Version Greenfinch



CAD Models + 3D Printed Prototype

136 mm



Video Demonstration

http://www.youtube.com/watch?v=TLdMDuiIonI


Recap + User Guide

1. Left click - CCW rotation

a. Double click -  Hold a 
rotation on left side

2. Right click - CW rotation

3. Scroll Foward- Forward 
tilt

4. Scroll Backwards - 
Backwards Tilt

5. Drag - Bottom Left click 



# Criteria: Priority: Type: Emu: Greenfinch:

1
The total cost for materials used in the device 
shall be less than $75.

Level 3 Cost YES YES

2 The device shall be aesthetically pleasing. Level 3 Physical NO NO

3
The device shall be able to be implemented with 
minimal external software.

Level 3 Functional YES YES

4
The device shall be universal for all systems and 
operating systems.

Level 3 Functional YES YES

5
The device shall have a system of visual or 
auditory indication for mouse actions.

Level 3 Functional NO NO

Level 3 Requirements Reviewed



# Criteria: Priority: Type: Emu: Greenfinch:

1
The device shall be ergonomic for a wide range of hand sizes, being 
optimized for medium hand sizes of height 17-20 cm and width 8.5-10 cm. Level 2

User-
Oriented

NO YES

2
The device shall be portable and if applicable, weigh at least 0.2 kg and no 
more than 1 kg. Level 2 Physical YES YES

3
The device shall be durable and be able to withstand prolonged 30 N vertical 
forces applied in the conventional direction of usage. Level 2 Physical YES YES

4
The device shall have a sufficient level of friction along the bottom surface 
such that it does not slip uncontrollably during usage. Level 2 Physical TBD TBD

5
The device shall be intuitive for the user to install and use (has a user's 
manual). Level 2 Functional YES YES

6
The device shall be resistant to accidental mouse clicks caused by the 
symptoms of Parkinson's Disease. Level 2 Functional NO YES

7
The device shall be sensitive to all intentional user movements, including 
rotational and translational motion. Level 2 Functional NO YES

Level 2 Requirements Reviewed



# Criteria: Priority: Type: Emu: Greenfinch:

1
The device shall be safe to use and not 
worsen the symptoms of Parkinson's 
Disease.

Level 1 Physical TBD TBD

2 The device shall be novel. Level 1 Functional YES YES

3
The device shall be specific to people with 
Parkinson's.

Level 1 Functional TBD TBD

4
The device shall be able to accommodate 
basic motions such as precise clicking, 
scrolling, and dragging.

Level 1 Functional NO YES

Level 1 Requirements Reviewed



Future Work
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Questions?



Contact Us:
Andy Hu:
ahu@wpi.edu

Daiwik Pal:
dpal@wpi.edu 

Ansh Tripathi:
atripathi@wpi.edu 

Justin Wang:
jswang@wpi.edu

https://github.com
/MiceUp 
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