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What is MNCVSM?
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Motivation

Over 450,000 deaths could be prevented with continuous health monitoring

Current health monitoring systems may:

● Require medical professionals for accurate measurements

● Require physical contact with the user that confines the user to one area

● Require active effort from the user

● Provide non-continuous monitoring
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Objectives

● Continuously process and transmit vital sign data (heart and respiratory rate) 

to a mobile device in real-time

● Display vital sign data in a user-friendly mobile application designed for both 

medically and non-medically trained individuals

● Minimize amount of integrated technology
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Non-Contact Vital Sign Acquisition

● Receives signal using Doppler radar-based technology

● Builds off of Dr. Zhang’s research

● No contact with the patient

● Continuously monitors heart and respiratory rate

● Approved for testing by IRB
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Project Needs

● Analog-to-Digital converter

● Microcontroller

● UART connection

● Bluetooth module

● Mobile device
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Technical Specifications

Feature Specification

SPI Data Rate ≥ 24 kB/s

Data Processing Ability dedicated floating-point 
unit

Power Supply < 5.0 V

Size no specific size; should 
be considered portable

Microcontroller Unit Specifications

Feature Specification

Bit Resolution ≥ 16 bits

Number of Channels 3 channels

Sampling Rate ≥ 1000 
samples/channel/second

ADC Specifications
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Technical Specifications

Feature Specification

Data Throughput ≥ 1 Mbps

Inter-device Range ≥ 20 meters

Bandwidth 2.4 GHz

Power Supply < 5.0 V

Peak Power 
Consumption ≤ 80 mW

Size
should be no larger 

than a standard 
evaluation board

Bluetooth Module Specifications

Feature Specification

Operating System Android 5.0 or greater

Wireless 
Communication Bluetooth capable

Display and Plotting 
Ability

real-time plotting of 
analyzed data

Mobile Application and Device Specifications
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Component Selection

● STM32F373VCT6 Microcontroller

● STM32F373VCT6 Microcontroller Evaluation Board

● SPBT3.0DP1 Bluetooth Classic Module

● SPBT3.0DP1 Bluetooth Classic Module Evaluation Board

● CON-SMA-EDGE-S Jack Connector

● CCSMA-MM-086-8 Coaxial Cable

● 132169 Coaxial Connector
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Prototype Cost

Product Description Quantity Unit Price Cost

STM32F373VCT6 Microcontroller 1 $5.81 $5.81

STM32F373VCT6 Evaluation Board 1 $248.75 $248.75

SPBT3.0DP1 Bluetooth Classic Module 1 $14.10 $14.10

SPBT3.0DP1 Bluetooth Classic Module Evaluation Board 1 $47.25 $47.25

CON-SMA-EDGE-S Jack Connector 4 $1.74 $6.96

CCSMA-MM-086-8 Coaxial Cable 4 $10.68 $42.72

132169 Coaxial Connector 4 $5.76 $23.04

Total $388.63
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Design Approach
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1. Signal processing

2. Wireless communication

3. Mobile application development

4. User interface implementation



Final Demonstration

Navigation of 
mobile application

Real-time display 
of vital signs

Graphs of vital 
sign history 13



Current Status

● Product Selection
○ Microcontroller (STMicroelectronics STM32F373VCT6 Microcontroller)

○ Bluetooth module (STMicroelectronics SPBT3.0DP1 Bluetooth Classic)

○ Android version (Android version 5.0)

● Screen layouts for user interface

● Researched
○ Digital Signal Processing Methods

○ Wireless Communication Protocols

● Remaining Decisions
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Proposed Schedule



Module Schedule
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Preliminary Tasks
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Data Acquisition and Signal Processing
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Wireless Communication
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Mobile Application

20



Testing
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Final Deliverables
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Thank you
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