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“We can change the world and make it 
a better place. It is in our hands to 

make a difference.”
Nelson Mandela
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Background

01 Special Needs adults go 
through challenges everyday in 
communication and staying 
focused [1]

Teachers, Caregivers, and 
Families are not provided 
enough help for special needs 
adults
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Problem Statement

01 Individuals with special needs 
may face challenges in 
remembering daily tasks

Aiding special needs 
individuals in gaining more 
independence

Completing work/personal 
tasks successfully 
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Background

Our Engineering Solution

Record 
& Send 

Audio Tasks

Output 
Audio Tasks

Gesture
Controlled

Portable
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Alternative Analysis
Feature Need Existing Products Our Product

Task Input Method Manual Setup Remote Setup

Task Output for Users Text Based sent through 
notifications

Audio Reminders

Control Interface Buttons and 
Touchscreens

Gesture Recognition

Portability Smartphones and Tablets Placed anywhere or 
clipped onto belt

Accessible for Special 
Needs

Could be complex or 
distracting

Designed for special 
Needs
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Constraints

User-Centered
Design

Testing and 
Feedback

Hardware
Availability

Ethical 
Considerations
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Engineering Design

0101

02
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Hardware

Raspberry Pi Zero 2 W PAJ7620U2 Gesture Sensor
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Hardware

PiSugar 2 
Portable Battery

8Ohm 2W 
SpeakerWM8960 HAT
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Software
● Python
● C++
● Swift
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Code Structure
● Main.py
● sensor.py
● ble_service&pairing.py
● state.py
● task_manager.py
● audio_helpers.py



Engineering Design

WIFI/Hotspot Connectivity

● Consistent Network Access

● Wireless connectivity

● Ease of development

● Secure & Auto Connect
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Engineering Design

Bluetooth Connectivity

● Utilized BLE to ensure low power 
draw when connecting to device

● Secure connection using code 
pairing authentication

● Auto connects to RPI when 
bluetooth is activated and in range
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Engineering Design

BLE and GATT

● BLE’s framework for organizing 
data into services and 
characteristics

● GATT lets the app automatically 
discover which characteristics to 
write to
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Engineering Design

WIFI and BLE

● Shell Script
○ Used to send information to 

the mac via wifi

● BLE_pairing.py
○ Utilizes bleak scanner and 

gatt to connect the app to 
the device
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FINAL PRODUCT DESIGN
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https://docs.google.com/file/d/1WZtXTrptCzEmg7OFhiUIofADuecOznHN/preview
https://docs.google.com/file/d/1Fc3Vs12C91oOjYkeHB8IdPDKe3LZZhYL/preview


Final Product Design

3D Printed Case Design

Port Openings

Speaker Mesh

Gesture Sensor 
Opening

Battery Holder
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Final Product Design

Power Switch Micro USB Charging Port 

Headphone Jack Gesture Sensor

Battery HolderSpeaker
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Final Product Design

Wave Link Desktop 
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Final Product Design

Wave Link Mobile 

➢ ➢ ➢
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Final Product Design

State Machine
States:

● OFF: Device is 
Shutdown

● OUTPUT TASK: GRD 
will output the 
reminder task for user

● WIFI: GRD Connects to 
App via WIFI to send 
reminder tasks
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Final Product Design

State Machine
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Final Product Design

State Machine
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Final Product Design

State Machine
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Final Product Design

Results
Does the GRD do what we envisioned?

❏ GRD can receive tasks created by the 
Teacher/Caregiver through the Wave 
Link app 

� GRD can receive tasks created by the 
Teacher/Caregiver through the Wave 
Link app 

❏ GRD can output tasks for the user to do � GRD can output tasks for the user to do

❏ GRD is controlled through simple 
gesture recognition

� GRD is controlled through simple 
gesture recognition

❏ GRD is small and portable� GRD is small and portable
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Final Product Design

Challenges and Struggles

Accuracy Design Software Issues
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ETHICAL CONSIDERATIONS
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Ethical Considerations

Ethical Consideration Our Approach

Economic ● Lower Cost
        GRD ($30)
        BATTERY ( $30)

Health and Safety ● Designed GRD to be 
safe and easy to use

Social and Political ● Helping with services 
for Special Needs

● Privacy considerations
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Ethical Considerations

Ethical Consideration Our Approach

Sustainability Using Low Power Components 

Manufacturability Components are accessible 
and easy to replicate

Environmental No Hazardous materials were 
used
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CONCLUSION
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Final Design Product

What’s Next

● Start Testing the device with a student at 
Independence Network

● Continue to fix features to the software
● Potentially add more features to the device
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