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Problem Statement 

Sensor Data
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Behavioral Profile 
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Tasks

Android app data display and functionality

Created backend for sensor data

Smart plug

Smartwatch

Flow meter
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Smart Plug, Flow Meter, and Smart Watch Monitoring

Data Analysis Server

Utilizing a Smart Hub, daily health events, such as using microwave, 

getting a cup of  water, and smart watch analytics are delivered to a 

data analysis server.

An analytics server accepts incoming health events and distributes 

the  information to the various systems using it (Mobile App, 

Webpage), while analyzing the data and providing helpful 

information to the user.  

Functional Requirements
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Scalability

Wireless

Independent

3rd Party products used are readily available for purchase in large 

quantities to be scaled to large amounts of  customers.

Implemented systems operate wirelessly to transfer data and 

communicate with the smart hub and user.

The product requires no user interaction or maintenance to 

continue monitoring and sending data.  Accepts updates remotely.

Non-functional Requirements
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Design Plan
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Pre-Existing Architecture Diagram
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Architecture Diagram
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Implementation Technologies Used

10

Sensors and Hub

Python

Smart Plugs

Node.JS

Backend Server

Spring MVC

Smart Watch and App

Android Studio



Implementation (Android App)
App is used to display collected data from all sensors
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Implementation (Smart Watch)

Heart Rate Step 

Count
Display 

Data

Send Data

To Server

Measuring Collecting
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Implementation (Smart Plug) 

[10]

Smart Plug 
Connected 

Device

TP-Link
Servers

Device Energy 
Statistics
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Not able to access directly



[10]

Smart Plug 
Connected 

Device

TP-Link
Servers

Device Energy 
Statistics
TP-Link

Smart Home API

Device In-Use 
Event

Project 
Backend Server

Implementation (Smart Plug) 
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Implementation (Sensor Hub) 

oUsing a Raspberry Pi

oConnects to local network

oCollects data from sensors around the home

oSends collected data to AWS backend server

oRunning a local NodeJS script

oRunning a local HTTP server
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Implementation (Flow Meter)

Send Data

To Server

Collect Water 

Usage
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Implementation (AWS Server)

◦Hosts Java Spring API endpoints.
◦Listens for incoming requests from sensor hub, smart 
watch, and android app

◦Processes incoming data to compute the time duration of  
each event.

◦Stores data on MySQL Database hosted on server.
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Standards/Best Practices 

oPart 10471: Device specialization
oIndependent living activity hub

oUse food safe products (NSF certified) 

[14][13]
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Test Plan

Test Personal 

Appliances

Self-Built Flow 

System

Personal Body 

Data Collection
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Integration Testing
Smart Plugs and Flow Meter
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Development
Office
Test 

Environment

Apartment
Installation

Smart Watch

Development
Testing

with Team
Field 

Testing



Test Results
Smart Plug Data

Smart Watch Data Flow Meter Data
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Schedule
Proposed Schedule Actual Schedule
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Risks

[18]

Expected Unexpected

Project 

Inheritance

Changing

Requirements 

Heart rate data varies 

with how its worn
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Task Distribution

Cody: Research and Smartwatch backend development

Guan: Flow Meter development and implementation

Josh L: Research and Smartwatch frontend development

Josh H: Smart Plug Event recording and Duration calculations

Justin: Smart Plug Development & AWS Server Management

Mike: Team Manager, Android App developer
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Future Work 

Machine Learning
◦ Meaningful insights from health data

Apple Watch compatibility

RightMinder fall detection 

Indoor location tracking

Guest tracking and data separation

Additional sensors in the home

HIPAA Security Considerations
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Summary
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Collect data 
with sensors

Build a 
behavioral profile 

Keep our 
seniors healthy 
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Appendix
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Event Recording and Duration Calculations
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Smart Plug Event

Device: A

Smart Plug Event

Timestamp: 4-30-19-8:30

Type: In Use

Device: A
Timestamp:  4-30-19-8:35

Type: Not In Use

Smart Plug Duration

Device: A
Start Time: 4-30-19-8:30

End Time: 4-30-19-8:35

Duration: 5m



Water

Flow Meter Internals
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Raspberry PiSensor Sensor

Water



Smart Plug Event Data Visualization
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Smart Plug Event start time (4-27-19 - 4:30 pm on 4-28-19)

Duration 
(Secs)



Flow Meter Data Visualization
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Flow Meter start times (4-27-19 - 4:30 pm on 4-28-19)

Amount
Of Water 
(mL)
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Event Identification (Behavioral Profile)

Resident Eating Event Likely (Lunch)
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