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Abstract 
The Happy Healthy SleepAid started off as a single 
purpose solution to aid with sleeplessness.  It was 
envisioned as a system that would interact with various 
elements in the home to help the user get to bed.  
Although that is still a valid use for this research, the 
concept has been expanded to a broader context-aware 
home automation system.  

My research focuses on several areas; including 
building a workable prototype of a system capable of 
scheduling activities, such as a ‘Bed Time Alarm’.  A 
Bed Time Alarm activity would be comprised of various 
actions, such as turning off the television at 9:00 pm, 
then the lights at 10:30, and finally start playing soft 
music at 10:45 for 30 minutes.  

The system will help your environment work towards 
the goal of the activities you define by interacting with 
various elements in your home. The system can also 
learn from various data sources in a user’s life, such as 
calendar, email, local traffic…etc, and then adapt based 
on their current context.  The system will learn from 
the user’s normal behavior and make suggestions 
based on environmental and observational feedback.  
Think TiVo suggestions for the activities in your life.  
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Introduction 
The Happy Healthy SleepAid is designed as a home 
automation solution.  Its original task was to function 
as a sleep aid, but the functionality was abstracted to 
allow for more activities.  The user has the ability to 
control various devices throughout the home to 
accomplish user defined tasks. 

This project is still in development, and not all aspects 
have been fully developed.  The focus of my research 
for this semester has been the Simulation Home 
Management tool.  The purpose of the Simulation Home 
Management tool is to allow the user to layout their 
home, including rooms and various elements such as 
TVs and lights, in an easy to use graphical means.  
After the user’s home has been modeled in the 
simulation environment, they can then setup rules to 
control the various elements in any manner they deem 
fit.  In the figure below you can see how the Simulation 
Home tool fits into the overall Happy Healthy SleepAid 
project. 

 

 

 

 

figure 1. A System Diagram of the Happy Healthy SleepAid 

 
The Simulation Home Management Tool 
The Simulation Home Management tool is a web based 
application, written in C# using the ASP.net framework 
v3.5.  This application runs on a Windows 2008 R2 
server during development and testing.  The application 
interacts with a SQL Server 2008 database. 

The decision was made to go web based because it 
would require less intrusion on the user.  The system 
could also update database elements across the user 
base with no required user interaction. 

The user is required to model their home and the items 
in it using the Simulation Home Management tool.  
After the rooms and elements are captured, then they 
can develop activities and actions to interact with the 
modeled home.   

 

 



  

The figures below show the basic interface used by the 
user to model their home. 

 

figure 2. This is the interface for the Simulation Home 
Management tool 

 

figure 3. This is how a user adds a new element to a 
room 

Activity Manager 
The Activity Manager is a web application developed 
with similar specifications to the Simulation Home tool.  
It will run on the same platform, but it will be optimized 
for a mobile platform.  During development and testing, 
I was focusing on the Android platform from Google 
(Google supplied Motorola Droids for test & 
development [1]).  

The Activity Manger allows the user to layout an 
activity, such as a bed time alarm clock.  The activity is 
made up of various actions.  An action could be turning 
off the TV in the living Room or starting to play music 
in the bedroom.  Each action is a discrete act that 
follows this template: 

Time - [ROOM] [ELEMENT] [PROPERTY] = [VALUE] 

So, to set the volume of the living room TV to 25 at 
9:15pm and then turning the TV off at 9:30pm would 
look like this: 

9:15pm – Living Room TV Volume = 25 
9: 30pm – Living Room TV Power = OFF 

The user creates an activity and then defines any 
number of actions associated with that activity. 

 

 

 

 



  

The figures below demonstrate the relationship 
between actions and the corresponding activities. 

figure 4. The activity model used on this project 

 

figure 5. The interface for scheduling and modifying activities 

 

Research Goals 
This project was started this semester, and focused on 
the Simulation Home.  The future research goals for the 
Happy Healthy SleepAid project include: 

• Build a workable prototype of a system capable 
of scheduling real world activities 

o Activities will run in a simulation home 
environment 

• Develop and evaluate an appropriate user 
experience  

• Develop an extensible and open API for 
controlling devices 

• Develop an extensible and open API for 
connecting to external data sources 
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