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Predictive Service of Google NO
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Google’s Location/Web History

® [ocation information is important for predicting users’ behavior

& Privacy & accounts

Manage location history

Sign in as youngtackpark@gmail.com on
Google Maps and open location settings to
manage history and reporting

Google location settings

Show recent searches

Showing Web History suggestions from ]
youngtackpark@gmail.com

Signin as ydﬁngtackpark@gmailcom in the
Browser and open Web History to pause, delete,
or remove individual items

Search on google.com

Using www.google.com instead of your ]
local domain (www.google.co.kr)

SafeSearch filters
Moderate

Legal
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Virtual Personal Assistants

« Apple Go gle m Microsoft YAHOQO!
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Here’s your reminder for May
19, 2012 at 9 am:

Google NOW Cortana




Virtual Personal Assistant Timeline

\

our First Year Second Year Third Year
A A A
Research e N s N s N
Cognitive Assistant Apple Google Apple Microsoft
That Learns and Organizes Acquires Siri NOW Acquires Cue Cortana

(CALO)

2003 2008 2010.04 2012.10 2013.10 2014.04

CALC: Cognilhe Assistant 1al Learnas end Ovganes

Siri

Use your voice to send
messages, set reminders,
search for information,
‘and more.

Siri + Cue

Use your voice to send
messages, set reminders,
search for information,
‘and more.
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Towards Cognitive Assistants

MS Cortana

Google Now

Next Siri

Y

Siri 4+ CUe

Use your voice to send
messages, set reminders,
search for information,
and more.

Siri

@

Siri

Use your voice to send
messages, set reminders,

search for information,
and more.

Cognitive Assistant

Predictive Assistant

Voice Assistant

Voice : Cognitive
Recognition 48 Companion
8/34
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A Simple Scenario:

Context

Driving to work
pn Monday Morning

2013. JAN. 09
AM09:40

> -
4
—" e - . e o . ..
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Client/Server Architecture

Sensing

User Preference

— Social Physical 2
PR Network <Guep Logical | Mobile
Spatio-Tempora & Web _ Social Learner

Personalized
Predictive Service

Preference
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Where are they going? : Location
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Research Areas for Mobile Predictior

@ Activity Recognition
@ Spatio-Temporal User POI(Points of Interests) and Route Learning
@ Spatio-Temporal Probability Model

@ Real-time Prediction based on the Model
GPS, Time

POI Learning

Route Learning

Action GPS Data

Recognition Temporal Data

Action Data Spatio Temporal

Model

Spatio-Temporal
Location Histoty )
Real Time

Real time Sensor Data Prediction
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Action Logger
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Action Logger
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Sensor Based Action Learner

- Action Learner & Reasoner

Rule-based

Recognizer
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Spatio-Temporal User Model

@ Spatio temporal over Points of Interests
@ Spatio temporal probability of taking a particular routes going to a POI
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Mobile Life Logging
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Points of Interests Learning
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Route Learner
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20121130112401
20121130112401

PRX 1

GPS 37.50025098 127.01233244 56.70000076293945 3.5:332.0 14.422205
ACTION Bus
MAP 37.500214/127.012129/121/702/6830/134/-%H=/37.501293/127.011877/37.500106/127.

PRX 1

GPS 37.50028067 127.01230569 57.599998474121094 3.5 334.5 14.422205

ACTION Bus
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ACTION Bus
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ACTION Bus
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Overview of Prediction Model

Mobile Life Log

1 1 [ g
i \5&&31 IJ] l - SO |
{%‘t. sugua ® POls Routes
\ R (. .,

Temporal Model

Realtime o ™
GPS GIS POI Predictign
‘ \ Snhapping _ _
| 2 ' Probability App“ca’uon
GPS, Action, Time Route J
Prediction
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Spatio Temporal User Model

@ Spatio Temporal User Model
@ Dynamic Bayesian Network

POI

Route
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G : goal
T:Trip
TS : Trip Segments
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Abstract HMM Model 2=
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Transition CPDs
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CPT Validation Table
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Prediction Engine
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Real time Route Prediction

@ Given : Current Context (GPS, Action, Time), Learned Personal Spatio-Temporal Model
@ |dentify plausible goal and route based on real time data
@ Use an approximate reasoning such as a particle filtering algorithm
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Prediction using Approximate Rea

—
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Prediction using Approximate Reasone
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Goal and Route Prediction
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Predictive Assistant

@ Robust probabilistic model to cope with uncertainties
@ Approximate reasoning for realtime prediction

i
D

‘\'\

Spatio-Temporal

Latent Dirichlet
Allocation 2
ASZtEEHRE

Spatio-Temporal
Physical Learner

Hierarchical
HMM 23

EM 7|4t Al ZZ¢

HHMM T2 E{ &

\ 4 \ 4

Predictive
Service

Handler

Predictive
Service
A& Xt

QIEH[ 0] &

Web .
Service Transportation Preference
EAT 0]~ Model Model A2 News
Blackboard Logger Logger

Card Particle Filter
Reasoner

Service Calendar |
Agents Agent ‘

Predictive Agent

User EZI B | earner

v

Activity Social
Recognition Magazine

Contextual
Task Reasoner

Reasoner

v

Ziny News

SNS Big Contents
Collection ‘

SNS Big Contents
Classification

SNS Big Contents
Curation

s ] s ]

Action Learner

GPS, 7I5 £ M
ClojEf +=% ‘

|

Gaussian Mixture
Model 7|8t 2 &

Decision Tree
I ER

Towards Personal Mobile Personal Assistants

32/ 3%



Predictive Assistant vs Google NOW.
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Google NOW myCompanion
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