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MOST FUNDAMENTAL MOST FUNDAMENTAL PROBLEM PROBLEM 
YYFOR SOCIETY:FOR SOCIETY:

Connecting People’s Needs to 
Resources Effectively, Efficiently, 

d P tland Promptly 
in given Situationsin given Situations.
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M j t f ti i hMajor transformation in human 
history are a chronicle ofhistory are a chronicle of 

How People’s need are 
t d t Rconnected to Resources. 
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Human Needs remain 
the samethe same.

Resources andResources and 
distribution methods 
are inventedare invented.
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How can we define Needs?How can we define Needs?

Need    f (person  conte t)Need  =  f (person, context)



Society exists only as a mental concept; in 
the real world there are only individualsthe real world there are only individuals. 

‐‐ Oscar Wilde



Technology Keeps Changing the WorldTechnology Keeps Changing the World.

Humans keep inventing resources andHumans keep inventing resources and 
distribution methods.



We Live in Dynamic WorldWe Live in Dynamic World.



Published first in 1942

i l
What is Cyber Physical
S ?

Animals
Space?

Machines
Who invented it?

SocietiesSocieties



D i d t t (G l)• Desired state (Goal)
• System model and Control Signal• System model and Control Signal 
(Actions)

• Current State (using observations)
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EventShop : Global Situation Detection
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Models are EssentialModels are Essential

l d /Knowledge/
Models

Information

Observation

l W ldExternal World



Billi f d tBillions of data sources.
Environment for

Selecting, and 
CombiningCombining 

appropriate sources to detect situations.
P di ti f P ti tiPrediction for Pro‐active actions

Interactions with different types of UsersInteractions with different types of Users
Inspired by Photoshop
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Basic EventShopBasic EventShop
Ti i th t b t f d t t d• Tie in the terabytes of data generated 
by different sources, sensors and 
humans on a plane of space and time in  Datap p
grid structure called E‐mage (Event 
Image).  
P id l tf f h d

Data

• Provide a platform for researchers and 
analysts to detect situations, patterns 
such as natural disasters, social  Model,
movements, business planning etc. 

• Take action on the analyzed data to the 
i h di h h ilright audience through mails, tweets, 
SMS and other channels.  Action



Challenge:  Unifying Multimodal Big 
Data

(a) Pollen levels (Source: Visual) (b) Census data (Source: text file) (c) Reports on ‘Hurricanes’ (source: Twitter stream)

d) Cloud cover (Source: Satellite imagery) (e) Predicted hurricane path (source: KML)   (f) Open shelters coverage(Source: KML)

19



Unified Basic Representation is an E mageUnified Basic Representation is an E‐mage

• Spatial Representation – 2-D or 3-D Grid
• Intuitive query and mental modelIntuitive query and mental model
• Visualization
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Functional and System RequirementsFunctional and System Requirements

• Domain Independent
• Uniform Data Model

• Streaming Data
• Continuous Queries

• Expressive Operators
• Declarative Design

• Real-time Processing
• Large Number of 

StStreams
• Large Number of Queries
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Flood level  - ShelterClassify (Flood level  - Shelter)

Twitter

Flood Level
Shelter
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Objective Self Architecture



Life Events Emerge From Streams.g



Computational Model of Events.p



Insight: Exercise Triggers My AsthmaInsight: Exercise Triggers My AsthmaInsight: Exercise Triggers My AsthmaInsight: Exercise Triggers My Asthma

R d “S th tt k”• Red: “Severe asthma attack”.
• Orange: High activity level.g g y

• Exercise triggers my asthma!
PersoniclePersonicle

Activity Stream

t1 t2 t3 t4 t5



Finding InsightsFinding Insights
• Blue: Shortness of breath. The lighter the 

color the worse the symptomcolor, the worse the symptom.
• Green: Low air pollution.
• Red to Purple: High and very high air 

pollutionpo u o
• Exposure to polluted air is a risk factor 

of asthma attack ithin X ho r?of asthma attack within X hour?

i lPersonicle case

EnvironmentalEnvironmental 
factors



Causality and CorrelationCausality and Correlation

All b t B ildi M d l• All about Building Models.
• Data driven Vs Reasoning BasedData driven Vs Reasoning Based



jA New Project: 
Weaving the Visual WebWeaving the Visual Web



K bKrumbs: 

B ildi Vi l W bBuilding Visual Web 



.  Around  1988 two things happened.
Berners Lee S ppose all the information stored onBerners‐Lee:  Suppose all the information stored on 
computers everywhere were linked. Suppose I could 
program my computer to create a space in which 

anything could be linked to anything.



Web: Human experiences, knowledge, 
and understanding captured usingand understanding captured using 

associative links.



Photos are New Popular Documents.

Imagine if every photo and video wereImagine if every photo and video were 
connected to every other. 



Visual Information SpectrumVisual Information Spectrum

• Ephemeral
• Short term
• Everlasting• Everlasting
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Creating a space in which visual and 
h i f i d iother information and experiences are 

interlinkedinterlinked.

• Creating Linked Photos 
• Navigation Environment

Ph t R ki• Photo Ranking 
• Personalized SearchPersonalized Search

Content without Context is Meaningless. 



Technology for Building Visual Web

• Visual Authoring Environment: HTML for Visual 
DData.

• Content Analysisy
• Deep Contextual Reasoning: From Smartphones, sensors, IoT,  
personal history, social, personal and all other events.

• Event Clustering and recognition.
• Photo Ranking
C bi ith D L i b d C t t A l i• Combine with Deep Learning based Content Analysis

• Visual Navigation
• Cross sharing and integration with other Platforms.
• Combine Algorithmic and Interactive tools• Combine Algorithmic and Interactive tools.



EMPT: Extractable Mobile Photo Tags

EMPT

Exif

People
PlaceExif
Objects
Events

Content

Intent
…

Content 
Analysis



Searching ‘For a Photo’ g
and 

Searching ‘From a Photo’.
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Wh
Associations related to these.

Who
When
Where
What

WhyWhy
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Wh t DO lik t d ithWhat DO you like to do with 
Photos?Photos?



What DO you like to do withWhat DO you like to do with 
Photos?Photos?

Share
Memories
Notes

Knowledge CreationKnowledge Creation























Links for a PhotoLinks for a Photo

• Photo Level
– Automatic creation
– Manual Annotation
Manual Creation– Manual Creation

• Segment Level
– Automatic Creation
– Manual CreationManual Creation



Links are about: ContentLinks are about: Content
• Who:

P l i h t– People in photo
– Photographer

• When
– Timestamp
– Event (Symbolic timestamp)

• From some kind of Calendar• From  some kind of Calendar
• Inferred from time, location, and visual characteristics
• From other data (accelerometer, heartrate, …)

Wh t• What
– Use Concept detectors

• Where
– GPS Data
– Personalized Reverse Geo
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Links are about: IntentLinks are about: Intent

• Why
– Intent of the photographer
– May depend on the context

– Has been difficult to computer or represent
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Links can beLinks can be

• Automatically assigned ‘tag’ (Computed)
– Tags from a dictionary or ontologyg y gy

• Manually assigned ‘tag’
A b l– As above or personal.

• Connection to another URI (leading to a ( g
photo, a segment, a text, or any other valid 
entity)entity)
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How can we make it happen under 
JPEG?JPEG?

• Current JP Search motivated by ‘Searching forCurrent JP Search motivated by  Searching for 
Photos’
C it f ‘S hi f Ph t ’ l ?• Can we use it for ‘Searching from Photos’ also?
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Exciting Times.Exciting Times.

• Many opportunities.y pp
• Equal opportunities for everyone.

N t k– No reason to make excuses.

•Would love to work with you•Would love to work with you.

60



Thanks for your time and attention.

F ti j i @i i dFor questions: jain@ics.uci.edu


