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Welcome!

e Goals of this course:

— Help you learn about mobile app
development and best practices

— Help you learn about mobile interaction
design and rapid prototyping strategies

— Provide you with the tools, knowledge, and
excuse to create a novel mobile app that
helps solve a serious problem that strengthens
your programming portfolio
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Who am |?

e BSE in CSE from Penn

e Ph.D. from MIT (computer vision)

e “Home of the Future” and architects
e Health and House n

e Northeastern! (Sep 2011)

— New Ph.D. Personal Health Informatics)

— Interests: mobile health, games for health,
mobile and home sensing and pattern
recognition, Ul design, Al
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Mobile Applications

e \What are they?

— Any application that runs on a “mobile
device”

® TypeS (and evolution)
— Web apps: run in a web browser

HTML, JavaScript, Flash, server-side components, etc.

— Native: compiled binaries for the device

Not cross-platform, but more interesting options

e This class: Android phones
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Native development environments

e Options
— Java ME

— .NET Compact Framework (C++, C#, VB.NET) for
Windows Mobile

— Qualcomm’s BREW (C or C++)
— Symbian (C++)

— BlackBerry (Java)

— Android (Java)

— IPhone (Objective-C)

Is having so many choices and so much
industry turmoil/competition a good thing?
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Development Environments

e Most platforms have an SDK that you can
download and build against

e Every platform has an emulator that you
can use to test your apps

e Most emulators are configurable to match
a variety of mobile devices

— Various screen sizes, memory limitations,
tablets, etc.

— In practice, emulators quite limited
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XCode IDE & IPhone Emulator
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Eclipse and Android Emulator
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Why a special course?

e There is a growing demand for experts

e Mobile computing is transformative

e |t’s easier to learn with a group

e Mobile app interaction design offers
unique challenges and opportunities

Northeastern University 9




 Mobile Application Design and Development  Summer 2011 |
Mobile devices - the good

« Always with the user

e Increasingly powerful devices

e Typically GPS capable

e Typically have accelerometer

e Designed for communication

e 2+ types of wireless connections
e Many apps are free or low-cost

Northeastern University 10




 Mobile Application Design and Development  Summer 2011 |
Mobiles - the not-so-good

e Limited processor speed

e Limited battery life

e Limited and slow network access
e Limited screen size

e Limited or awkward input

(none great: soft keyboard, phone keypad, touch screen, stylus, speech)

e |nconsistent platforms across devices
e Warning: Blackberry thumb
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Primary design challenges

e Short bursty interactions

e User expectations for simplicity

e |[nterruptions!

e Limited input modality

e Data reliabllity (and mutiple points of desired data access)
e Standing out in a crowd

e Aggressive operating systems

e |n the future: security/privacy
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How will the course work?

e / week, Intensive, immersive Android
programming experience. Are you ready?

e Focus on both DESIGN and DEVELOPMENT,
with some user testing thrown In.

e Syllabus (in progress) online:

http://www.ccs.neu.edu/home/intille/teaching/Mobile ApplicationDevelopment2011Syllabus.htm
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Project

e Sudoku

e Boggle

e Something that helps people with health
behavior change that is addictive,
iInnovative, and useful and uses the
phone’s unigue capabllities ... that is
designed by you and turns heads
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Project contest

e Everyone In the class will try/critique apps
from other teams

e At end of the course we will vote for the
Top App, along with a small group of
iInvited expert judges

e Small prize awarded and bragging rights
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More on project options

e Plug-in for the CITY project

e |[nnovative use of motion sensor for
encouraging physical activity or less
sedentary behavior

(Advanced: could use Wockets)
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Demo: CITY App

e http://www.dukecitystudy.org
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Let’s start thinking creatively...

e Timing of delivery of tailored information
Important for behavior change

e Mobile devices with real-time feedback
create novel @ndengaging?) OPtioNs that can’t
be achieved without the technology

e There are some design and technical
challenges, but they can be overcome
with more research
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Opportunity
Leverage:
SEHSQFS & Consumer electronics
. Machine Mobile technologies
Focus:
Body

Home P |
Workplace ersona

Community

Big opportunities at the intersection using
real-time, cost-effective feedback ... Some
“killer apps” yet to be built.
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Engineering getting closer...

e Phone sensors « Physical activity
— Accelerometer e Activity type
- GPS e Intensity
— Others... :
e Duration
e Wearable sensors j; .
— Wockets mach_ine = Location
(accelerometers) learning) @ Other behaviors
_ algorithms _ _
— Heart rate monitors o Phy3|0|og|ca| state
= Self-report on phone - Self-reported state

health
<J Lrappﬁcaﬁons
Detect change In activity;,
Motivate behavior changes;
Info at teachable moment
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Inspiration

e Suppose a person visits the doctor and the
doctor recommends more physical
activity

e Scenario 1:
— Doctor gives a lecture with suggestions
— Hands out some reading material

e Scenario 2
— Person hires a (good) personal trainer
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Inspiration

Timing of information delivery is powerful
& could dramatically improve intervention

e Scenario 1.
— Doctor provides a pedometer
— At end of a day, 1500 more steps to goal

e Scenario 2
— Doctor provides “just-in-time” phone app
— When walking, notifies 1500 more steps to goal
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New opportunity

e Context-sensitive just-in-time content
delivery at points of decision, behavior, or
consequence [rogg 9]

= Exploit the sensor-enabled mobile devices
and personal computers people are
acqguiring for entertainment and
communication ... and their sensing and
processing power
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Strategy

« SImple messages

(points of decision/behavior/conseguence)

e Right tme -« Requires computational sensing
S Rig ht place - Requires portable computing
e Tailored, non-disruptive «—— Requires attention
o d d _ to interface design
L
epeated an Con5|stent\ Reguires patience
! ] (computers excellent at this)

e Impact on behavior change?
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Does just-in-time work?

TR & Tt A
g 4
3
et e P VS
%

YOUR SPEED

r

lfiﬁ ".3. % ity | . ’ﬂ

Northeastern University

25




 Mobile Application Design and Development  Summer 2011 |
Example 1: StepLively

e Based on operant conditioning
e Uses positive, just-in-time reinforcement

e Multi-level (day, week) goal setting
against own behavior that is continuously
and automatically measured using phone
motion sensor

e Provides pleasant audio reinforcers based
on current behavior
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Stan d ard p h O n e ap p (Windows Mobile 6.x version)

oY X

Steplively i Calculator

Windows Media .]
7;

«®
Adobe Reader LE "O- 3 Total

Commander

10
MyLife

Screen Capture i Voice Recorder
_f NeboPad “
&

Comhﬂ Manager ' Google Maps

e —

Lock

StepLively

An app designed to help you
walk more everyday

You get points for your
movement

You get stars as rewards
for outperforming old
records.

P

~—°

last monda

Thank you for trying StepLively!

This program was written by
MIT students and staff. We are
testing whether phones with
built-in motion sensors can be
used to measure and motivate
physical activity. There are 3
ways you can try out StepLively.

DATA Option: If you choose this
option, you can use StepLively
for free, but each day it will
send information about your
phone’s motion and your usage
of the app to MIT anonymously.
This information will be used for

Back 23] Next
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Simple startup

Carry position lill About you |l About you

How do you normally What best describes you? What best describes you?
carry your phone?

Sedentary Sedentary

ELCE LT EE (In bag —Typical Typical
On hip | |Other Active ———— .
For best results, carry the For the first day, For the first day,
phone at a consistent comparison will be with a comparison will be with a
body position every day sedentary person from sedentary person from
for accurate comparison. the StepLively team. the StepLively team.

Back B Next Back 23] Start Back E=3 Start
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Tutonal

P We will reward M
1 This is the main you points based 12?(5”
screen of on how much
StepLively. you move.
tap to continue... This is your
| current progress
so far today.
_ % \v4
activitie activities activities
Week view =] Settings Week view 53] Settings Week view ===] Settings
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Tutonal

points
Today, your 0
efforts will be
Compared with a That's all for our
M typical day of M little instruction.
someone on the Now, let's put
StepLively team the phone in
Y your pocket and
earn your first
points.
activities activities
Week view B Settings Week view == Settings
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Starting mOtiOn (grad student at 3AM!)

Mon Mon
12/6 12/6
: :
activities activities
Week view B Settings Week view == Settings
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Moving ... eventually get point

point
m ]_ W No movement at

3AM from prior

Mon Mon . y
12/6 12/6 time so "get
ahead” and
receiver
reinforcement
activities aives (sound + star)

Goal: say ahead
of the past
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Fill In gaps via self report

Add activi Add activi
Y

Add your own activity for points Add your own activity for points
walk run bike weight walk run bike weight
lightly moderately inte¢  tly moderately intens ﬂ%ﬂ
Oam 0:30a lam1
10min 20min 30min |
bitcly

. -ir.
Add points activities

Northeastern University 33




 Mobile Application Design and Development  Summer 2011 |
Navigate to see goal

Mon
12/6
biccl)
q’}_.
activities activities activities
i ings Week view H Settings i
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Day goal and week goal enreses

Week 12/5-12/11 Week 12/5-12/11 Week 12/5-12/11

55 points 55 points 55 points
Sun  Mon Mon Sat
Day view 5= Day view B Day view 7=
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Customize reinforcement

setings ... Sound [l Vibrate"
£ Feedback

arn point Volume Duration

sound vibrate mute = soft medium loud short medium long |
» Details

Earn star

sound vibrate mute
» Details

Falling behind
sound vibrate mute

Song Pulse
uzz2 ding drip littlebel once twice triple

Autostart
on off

Back Default = Back Default 23] Back

IL
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Example 2: Wockets

e Goal
- 24/7 measurement of physical activity of

e Type
e Intensity
e Duration

e Location
— For months+
— Keep cost low so suitable for cohort studies

e Exploit consumer phone technologies
= All open source
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Vision: population-scale

Real-time feedback to
encourage compliance

Participant has flexibility
- in how to wear/use
& sensors

App Store

. Ideas to
_ make
/ 7 O flexible &
o § = -' o personally
: N Y . “W ! valuable
{ . & engaging
| .

4/7 Real-time PA detection
and context-sensitive self
report with sensors (GPS, phone)

New surveys/interventio
remotely loaded &
administered; remote softwa

Data sent dates w/ new capabilities

to server for
analysis & remote
administration

Years >
38
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Wocket “kit” (+ phone)

Charge 2

Wear 2 for 24h

Upper + lower
body motion
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Thin for continuous wearabillity

Actigraph Wocket

¢
4_2.
z
5




Usabillity critical

WRIST AND ANKLE BAND DESIGN

p-

POCKET BAG DESIGN
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Continuous data collection

e 2 sensors wearing, 2 charging

e Summary data sent hourly to server

e Plug phone nightly (uploads raw data)
 \Wockets last 42+ hours, phone waking day

e Phone detects data quality & missingness
INn real time and provides feedback to
encourage study compliance

Wrist

Ankle:|. = E _
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Status

e Both projects went through iterative
design; about to be deployed in
validation studies

e Pllot testing began with research teams
and friendlies

— |ldentifled many challenges an in both cases
made major design changes

— Next: 7 of the challenges and implications
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