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Breakdown

Quick introduction and update — Arjmand Samuel, Microsoft Research

Using Lab-of-Things for Wearable Computing Research and loT Education —
Nilanjan Banerjee, University of Maryland, Baltimore County

Building Applications for loTs: Operational Experiences with LoT — Affan Syed,
FAST-NUCES, Pakistan
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Lab of Things Team
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Lab of Things

Lower the barrier to conduct research and teach classes

that use connected devices in homes and beyond

LoT enables
 Interconnecting off-the-shelf and custom
devices
 Scaling field studies through automated
monitoring, updates, and data collection
« Sharing data, code, and participants with fellow
researchers
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Lab of Things Features

Released July 2013

«  Platform: BOLT storage system, modular driver and scout model, app execution model
«  Device drivers: Zwave, WIFI and web Cameras

-  Sample Apps: Alerts, Camera Viewer, Sensor app

«  Cloud services: Monitoring portal, Cloud storage

Released since
«  (Cloud services: Alert, Email

«  Devices: Gadgeteer, Arduino, Kinect, BLEProximity, Hue Bridge , Door jamb, Envi
energy driver

«  Sample Apps: Switch, Arduino
-  Platform: Web services connectivity, BOLT update, remote update
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Lab of Things Usage

More than 7,500 code downloads 200 Org Ids registered (50 academic)

World Wide Adoption
1 111 4 1 1

1
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m United Arab Emirates » Russia Portugal ltaly Denmark
Pakistan ® Czech Republic Tawan m 5ri Lanka m Spain

m Poland n Mexico m Malaysia m Ireland Germany
Croatia Belgium Austria Australia
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Kinect-based intervention for patients with Parkinson's disease

° Pl: Jeffrey Haddad and Jessica Huber, Purdue University
l O | r l g S S l e Award: Microsoft Research SEIF 2014

Sharing of the Internet of Things in Smart Homes
Pl: John Stankovic, University of Virginia
Award: Microsoft Research SEIF 2014

Smart Homes/Home Automation projects
Resea rC h Pl: Kamil Hawdzigjuk, PhD student, Institute of Fundamental Technical Research, Polish Academy of Sciences
. . Blog: Kamil Hawdziejuk's Blog
Ongoing academic research
SOLACE (Supporting Older Low-ses Adults and their Caregivers Electronically)
deployment using Lab of Things
d e p I Oym e ntS ~ 5 O Pl: Kay Connelly, Indiana University

URL: http://phitlab.org/

Supporting User Control of Intelligent Home Systems
R h D ~ Pl: Mark Newman, University of Michigan
esea rc o m a I n S URL: http://mwnewman.people.si.umich.edu/projects.htmi

o H e a | t h C a re Evaluating Smart Home Sensor Technology and the use of HomeOS for Monitoring
Mobility Among Community-Dwelling Older Adults

° S m a rt H O m e Des i g n Pl: George Demiris, University of Washington

Wearable Multi-Sensor Gesture Recognition in Assistive Devices for Paralysis

* In-place Aging Fevers

Pl: Nilanjan Banerjee, University of Maryland
° W b | C m URL: Mobile, Pervasive and Sensor Systems Laboratory
ea ra e O p u t I n g Course: CMSC 691: Systems for Smart Home Automation

o E n e rg y M a n a g e m e nt Scalable Radiator Valve Control for Home05S

Pl: Mike Hazas, Lancaster University

URL: Project Webpage

Intelligent Agents for Home Energy Management
Pl: Alex Rogers, Southamptan University

URL: Project Webpage

Intelligent and Scalable Monitoring/Control Platform for Home Energy Management
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Lab of Things Usage

Teaching
Close to 80 students working on Lab of Things related projects

Class Projects: Systems for Smart Home Automation
(University of Maryland)

Smart Wall

HomeCast
HomeCAST for HomeOS - CMSC 691-... < @

Mental House

MentalHouse

1)

SmartDorm
cmsc691 speak < O Smart Home Final Project Demo

- »'-‘ .
XA |

www.lab-of-things.com/community.html
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Get Started — Documentation

Getting Started - Introductory Videos labofthings.codeplex.com/documentation
Contents

Getting Started with Lab of Things

Configure a Development Environment

HomeOS Software Architecture

Topic: What is the Lab of Things? Topic: Demo of the Lab of Things Topic: Architectural overview of the Lab of
Speaker: Arjmand Samuel Speaker: A) Brush Things
Speaker: Ratul Mahajan

Z-Wave Driver for HomeQS

Lab of Things Remote Management Portal

Working with the Lab of Things code

= - . - — ! em—

HomeOS Configuration Files

How to: Create a Scout

— —

How to: Create a Driver

HomeOS Roles

_—_ How to: Create an App

Topic: Contributing code to the Lab of
Topic: Getting started with the Lab of Things Topic: Developing applications for the Lab of Things

- code overview Things S s 1 !
peaker: Ratul Mahajan w to: v a Study
Speaker: Ratul Mahajan Speaker: Ratul Mahajan How to Dep|DJ a Study

How to: Store data using Bolt

How to: Remotely Update Home Hubs
15™ ANNUAL
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Get Started with the Lab of Things

http://www.lab-of-things.com

- oW

& http: lab-of-things... © ~ C || @& Microsoft Research: The La..
File Edit View Favorites Help

Microsoft Research o)

LAB of THINGS

Download Lab of Things SDK

Getting Started | Sign-in | FAQ | Projects | Research | Press | Events | HomeOS | Feedback | @Facebook

What is the Lab of Things?

16 minutes, 35 seconds

Lab of Things (LoT) is a flexible platform for experimental research that uses connected devices in homes and beyond. LoT enables
easy,

 interconnection of devices and implementation of application scenarios, using HomeOs.
+ deployment and monitoring of field studies and analysis of data from experiments.
+ sharing of data, code, and participants, further lowering the barrier to evaluating ideas in a diverse set of homes.

Learn more:

+ Watch the Lab of Things introductory video (2:20 minutes)
+ Lab of Things introductory talk from Faculty Summit 2013 (9:49 minutes)

What kind of research projects would use the Lab of Things?
Lab of Things supports a wide range of research projects involving deployment of sensors and devices in homes and beyond. These

projects may fall within healthcare, energy management, home automation, and more. Anytime a research project requires deployment v
of sensors and devices (off the shelf or custom) at scale and in a large number of locations, Lab of Things is the platform of choice.
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- omm
e@k] https://Izbofthings.codeplexc.. O = @ & €3 Lab Of Things - Home ‘ ‘ £ el

CodePlex e Hasting for O Register | Sign In Q A
LAB of THINGS
SOURCE CODE DOWNLOADS DOCUMENTATION DISCUSSIONS ISSUES PEOPLE LICENSE
PageInfo | Change History (all pages) % Follow (53) | [) Subscribe
Project Description Search Wiki & Documen Q
Lab of Things (LoT) is a flexible platform for research that uses connected devices in homes. download
» LoT enables researchers to easily interconnect devices and implement application scenarios.
o CURRENT vBetal
» LoT enables field studies at scale through cloud services that can monitor and update experiments, and
provide easy access to collected data DATE Mon lul 15, 2013
» LoT enables researchers to share data, code, and participants, lowering the barrier to evaluating ideas in a STATUS Beta
diverse range of settings DOWNLOADS 3,197
Built on top of the HomeQs software platform, Lab of Things provides a common framework to write applications RATING 1 rating
and has a set of capabilities beneficial to field deployments including logging application data from houses in
cloud storage, remote monitoring of system health, and remote updating of applications if needed (e.g. to change ACTIVITY
to a new phase of the study by enabling new software, or to fix bugs).
Check out http://www.lab-of-things.com for more information on LoT PAGE VIEWS  VISITS DOWNLOADS
LoT is based on HomeOs. 590 222 203
The source cede uploaded by Microsoft Research to this repesitory is under LAB OF THINGS LICENSE Days: 7 30 Al Details

AGREEMENT (MSR-LA), please see the License section to know the terms.

RELATED PROJECTS

ideline for Contributing to the LoT Repository Homeos

To maintain overall stability and consistency of the platform, the team at Microsoft Research will be working in

Microsoft Lal
the core areas of the platform for enhancements, new features, and bug fixes regularly.

of Things Analytics Engine

We welcome you to share driver and app modules with the community. Please check your code only in the
following directories:




Lab of Things

* Download: Lab-of-things.com

* Join www.facebook.com/groups/labofthings/

» Feedback/suggestions: lab-of-things@microsoft.com

Lol

Microsoft:

Research O s
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