
HARDWARE DESIGN

PEIZOELECTRIC SENSOR

The overall goal of the hardware team is to create a seamless 
transition between the monitoring and procurement of 
biological signals like fetal heart rate (assisted by the 
biomedical lead) to the overall analysis and transmission of 
sensor results to the software team. 
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INPUT VOLTAGE

Operating temperature

STORAGE TEMPERATURE

4.2 +/- 0.5kHz

500 Ohm Max

25k pF +/- 40% 
at 100Hz

300Vp-p max

-20 to + 60°C

-20 to + 70°C

1
DEFINE

MAJOR CONSIDERATIONS ->  SAFETY (INSULATION), Adjustability (EASE OF 
USE), and SENSOR PLACEMENT (ACCURACY). 

2
ANALYSIS

MECHANICAL DESIGN PROCESS

3
IDEATE

FIRST ITERATION SECOND ITERATION

OUR MAJOR CONSIDERATIONS: SAFETY, 
FUNCTION FOR HARDWARE, COMFORT, 
AND AESTHETICS. 



IN ADDITION TO THE HOUSING 
ELECTRONICS, THE ENCLOSURE INCLUDES 
OPTICAL PATHS TO LED LIGHTS AND A 
BUTTON TURN ON/OFF THE DEVICE. THE 
DEVICE IS INTEGRATED WITH A COTTON 
BAND MADE WHICH WRAPs AROUND A 
WOMENS BELLY. THE GOAL IS TO PROVIDE 
MOTHERS WITH COMFORT FOR 24/7 USE! THIRD ITERATION

4/5
P & T

ASSESSING LAMBDA FUNCTION PERFORMANCE THROUGH ARTILLERY & CLOUD WATCH. 
Simulating 1k users over a 3 minute interval requesting BPM data. 

SOFTWARE LOAD TESTING

THROTTLES

HOW DO WE FILTER?
APPLY A TRANSFORMATION FUNCTION TO SMOOTH DATA


CALCULATE MOVING MEAN BASED on SET WINDOW

CALCULATE STANDARD DEVIATION ON MOVING MEAN


DETERMINE PEAKS

AGGREGATE AND COMPUTE BPM

THE SOLUTION

PORTABLE WIRELESS MONITORING 24/7

AFFORDABLE AND SAFE TECHNOLOGY

DIGITAL CONNECTIVITY FOR REMOTE 
INCLUSION

VITALIZE
THE FETAL MONITOR

THE 
VITALIZE 
MISSION

Vitalize is reshaping the future of 
prenatal care with a 

 and user-friendly 
mobile app, providing expecting 
mothers and healthcare 
providers 

. 
Embrace peace of mind and elevate 
your pregnancy journey – Vitalize 
isn't just a product; it's 

 where 
.

stylish 
wearable band

seamless and 
continuous fetal monitoring

an 
experience inclusion and 
accessibility IS THE priority

Mind on 

Your Body

Take control of 
your baby’s 

health with our 
portable and 

wireless design 
that seamlessly 

connects to your 
smartphone.

”

This is Alesso
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First Time 
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A student

Full Time 

Human

Vitalize 
Hardware App

Welcome to 

Vitalize: The Fetal Monitor

We've built a real-time device that lets you see 
your baby's heart beat and count your 
contractions.   

All with the a touch of a button. We introduce you 
to the .
BellyBand

Sign UpSign Up
Already have an account? Sign In

Continue with...Continue with...

OR

App
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AWS IoT

Cognito

Rule Engine IoT Topic S3 Bucket Transformation 
& Filter

Loader

Core 
DataStore

SQS Queue

Sensor 
DataStore

Optional

SOFTWARE ARCHITECTURE

WHY AMAZON WEB SERVICES? -> 

WITHIN THE CAPSTONE PERIOD, THE VITALIZE TEAM DEVELOPED A FULL-STACK APPLICATION 
INCLUSIVE OF A REACT NATIVE MOBILE APP, CLOUD ARCHITECTURE ON AWS INCLUDING S3, LAMBDA 
FUNCTIONS, AND DYNAMODB, and finally established a BLE Integration with ANDROID. 

EXCEEDS IN: High Connectivity, Readily Available 
Software Development Kits, Scalability, AI & 
Machine Learning Capabilities, Database and 
Cloud Computing, Device Handling.
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HEALTH & SAFETY FUTURE CONSIDERATIONS
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FDA
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THE PROBLEM
� limited access to continuous 

fetal monitorin�
� lack of safe and portable fetal 

monitoring solutio�
� limited solutions within the 

canadian market. 

neonatal 
asphyxia 
by 34%

$18 Billion
spent on Maternal Mental 

Health support in 2019. [1]

2 million stillbirths
THAT COULD BE prevented by safe, timely 
emergency care, and accurate recording.

 remote fetal 
monitoring 

significantly 
reduced the risk of 

[5] 

$2050.10 $4795.69VS

MATERNAL MONITORING PRICE COMPARISON [2]

(COST PER WOMEN)

REMOTE

HOSPITAL

MATERIAL & DATA MANUFACTURING
ENCLOSURE: Acrylonitrile butadiene styrene (ABS) PC 
FASTENERS: 4 X M2 BRASS SCREWS

FABRIC: COTTON

WEIGHT: 209.38 GRAMS (ENCLOSURE)

TEMPERATURE: 35°C

PCB CLEARANCE: 3MILLIMETERS

WATER RESISTANCE: FALSE

2-TIER VENDOR EXPLORATION 
(LOCALIZATION STRATEGY) WITH SOFT 
TOOLED ENCLOSURES AND FABRICATED 
PCB. FURTHER EXPLORATION NEEDED IN 
ASSEMBLY AND INDUSTRALIZATION.

DFM/DFA EOL/ICT DV

AMPLITUDE GRAPH FROM RAW 
VOLTAGE VALUES
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FILTERING CIRCUIT
The filter design consisted of an 
amplification stage, followed by a 
4th order active low pass-filter 
using a traditional sallen-key 
layout (accomplished by cascading 
two 2nd order filters in series).

CORE BOARD + CHARGE
The core PCB features an STM32 
microcontroller, that gathers and 
stores sensor data after active 
filtering and amplification. 



The charging system of the band is 
comprised of a rechargeable 3.7V 
Lithium Ion Polymer battery with a 2-
pin connector, which plugs into a pre-
built DFR0668 charging module with 
USB-C connection.

BLE BOARD

KEY FACTORS -> Temperature Consideration (LIMIT: 30°C), PRESSURE MANAGEMENT 
(FETUS HEALTH), and Adjustability/Accessibility (10cm to 50cm).

TIME SPENT PROCESSING DATA

91+ PARTS

4 layers

123 nets

83 vias

46 unique 

components

ABOUT THE DESIGN

[1] www.commonwealthfund.org - [2] WHO PUBLICATIONS - [5] MHEALTH


