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 The Internet has revolutionized the way information is created, 
disseminated and consumed 

• Emergence of huge amount of end-user 
generated data, especially in social networks  

• Greater connectivity leads to huge 
amount of live info 

• Internet has also rapidly gone mobile, 
permitting access from anywhere  



Public 
Personal -- Friends 



• Social Network platforms 
– Three major platforms: Private, Professional, Public 

• Media Sharing platforms 
– YouTube, Instagram, Flickr, .. , Periscope, Vine 

• Social Messaging Platforms 
– WhatsApp, LINE, Wechat, SnapChat, … 



• Snapchat: founded in 2011; Sharing 10-sec video moments 

that erases itself after certain period; 
 70% of users <24 yrs old (~100M active users); 

 user base will be bigger than Twitter soon 

 

• Temporal Real Time Messages: 
people decide how long others 
view their photos/videos 

Share live 
videos 

• Share live stories with friends  

• “Discover” news from top 
sources,  eg CNN. 

Creating a 
story for 
friends 

Consume 
content by 

brands -- news 

• Vine: 6-sec loop-videos 



• Similar to SnapChat in supporting live broadcast from mobile 
phones 

• Users can broadcast and watch any other live broadcasts 

• Why it is hot?? 
– Support mobile-based broadcast 

– Track events live 

– Interactive 

– Integrate with Twitter Social 
Network 



• Location-based Services 

– 4Square, Yelp, Gowalla,.. 

• Social Curation Platforms:   Pinterest … 

Recent popular apps are 
all image/ video based..     



• Social Interactions are inherent in human 
nature, only the mode changes 

• In fact Selfie is now common place,.. 

• But Selfie happened in ancient times too. 

 Like this painting in Hermitge Museum  
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• From users’ perspective 
– Communications:  sharing, interacting, keeping up-to-date.. with friends 

– Expression: air/project views 

– Self-preservation: Wellness, exercise, self-improvements 

– Local communities 

• From platform providers’ perspective 
– Attract and retain users; enrich contents; monetization 

– Offer innovative/fun services; improve user engagement 

– Understand users; co-viewing and co-creation of contents with users 

• Lead to 3 key sources of live info streams: 
o Spontaneous User-Generated Contents (UGC)  

o Device-Generated Contents (DGC) 

o Structured Database Contents (SDC) 



Broadcast Media 
Filter->Publish 

Social Media 
Publish->Filter 



• NExT: NUS-Tsinghua Center on Extreme Search 
o Initiated in May 2010 with a 5-Year Grant of S$10 

million from MDA/NRF of Singapore 

o Among the first to examine big data analytics 

• Vision: To access live information that is not 
easily available on the current Web 



Twitters 

Images/ 
Videos 

Str. Data 

Social News 

Type 2: 
Images/ 
Videos  

Type 1: 
Text 
Contents: 
Tweet, 
cQA, User 
Comments 

Type 4: 
Structured 
Data 

Gather Data from Multiple 

UGC Sources 

Structured 
Contents 

... 

Users 

cQA/ 
Forum 

Type 3: 
Location 
Services/ 
Apps 

Check-in 
Venues/ 
Mobile Apps 

Relations 
between 

users, Entities 
& Events 

Analysis to infer key entities, events, 

users and their relationships 



• Back-End Tech Highlights 

– Fully automated 

– Cloud-based 
• 80 VMs 

– Big data 
• >100 TB,  2.6 billion records 

– Live + Batch Processing 

• Storm + Hadoop + Hbase 

– Distributed 
• Crawlers, Database, File Storage, 

Processing 

– Cross indexing 
• Elasticsearch index for text 
• Own hash-based image index 
• Graph index 

 

 











Events, topics, Users 

 and 

their relationships 



February 14, 2014, the number of mentions of Arvid Kejriwal (AK) 
reaches the peak (26,152 mentions) 

• Cause: 

– AK resigns from Chief Minister’s position after suffering defeat in the 
Assembly on the Jan Lokpal (anti-corruption bill) 

• Sentiments: 

– The ratio of positive sentiments to negative sentiments stays the same 

– Positive sentiments: encouraging AK 

– Negative sentiments: expressing disappointment towards AK 



April 12, 2014, the number of mentions for Rahul Gandhi (RG) 
reaches the peak before the release of election result  

• Cause:  
– RG second televised interview 

• Sentiments: 
– Positive sentiments: sarcasm towards RG 
– Negative sentiments: Criticism towards RG 

• Hot tweets (most retweeted tweets):  
– sarcasm and attack towards RG 







February 22, 2014 - April 13, 2014, “China” has been a continuous 

keyword mentioned by the users who mentioned Narendra Modi 

(NM) 

• Other candidates never publicly spoke against China as NM did 

– Tweets that mentions other candidates barely mentions “China” 





1) Intelligence: Reliable Data gathering Strategy  
– Employ multi-faceted approach to gather representative data 

– Our strategy ensures high relevance, coverage and diversity 

 

Key-user 
Crawler 

 

Dynamic 
Keyword 
Crawler 

Known 
Account 
Crawler 

 

Hot location 
Crawler 

 

 

Image Object 
Crawler 

 

2) Deep NLP 
– Key Phrase Extraction 

– Named Entity Extraction 

– Sentiment Analysis 

– Text Classification 



4) Live Event Detection & Tracking 
– Clustering and filtering 

– Event classification (into emerging & evolving 
events) 

5) Predictive Analytics: 
– Detect viral messages and viral events 

 before they become viral 

– Detect influential/ active User 

3) Noise Removal 
– Identify and remove spam messages and bot users 



6) Prescriptive Analytics: 

– Convert data into reports/ Actions 

– Towards prescribing (current and future) 
actions to improve user engagements  

• From Data -> Analysis -> Predictive -> 
Prescriptive Analytics  
– Towards analysis of “why” and “how”… 

– Work on characterization of problem, and 
solution to alleviate the problems 
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• Key problems: How to identify images relevant to 

entities/topics without relevant texts  

o  Huge amount of social-tagged mm content available 

o  Large semantic & intension gaps in mm contents 

o  Classifiers to detection certain classes of visual 
concepts, logos are effective 

• Information is becoming increasingly multimedia 
o >30% of microblogs have images/videos 

o Over 40% of such microblogs do not have relevant text 

descriptions 

o Purely text based approach is inadequate 



• Large-scale media resources available 

• Social Media contents shifted from text to images/videos 

• Research on integrating data, users and social network 

• Multi-source, multi-task fusion 

• Many applications … 

 

• Era of deep learning, improved content 
representation and multimodal fusion 



• Focus on analyzing social images from different types of social networks 
o Classifying curated images from Pinterests – Fashion, Food and Travel domains 

o Identify brand images from Weibo – Product and Logo Detection 

http://www.nextcenter.org/Brand-Social-Net/ 



DeepFusion Network Discovered Semantic Correlations 

Results on 2 benchmark datasets (MED’11 & CCV) demonstrate 
its superior performance as compared to state-of-the-arts 
methods 



mAP% of the proposed features (last two) as compared to state-of-the art on benchmarks  

Deep Semantic Relation Embedding Architecture 















Image content 

Image tags 

User behaviors 

Embedding 

Multimodal Retrieval 
Multimodal Recommendation 
Multimodal Classification 



Texts 

Word Embedding 

Phrase Embedding 

Natural Language 
Processing 

Sense Embedding 

Sentence Embedding 

Concept 
Embedding 

Knowledge Networks Videos/Images Items 

Document Embedding 

Entity Embedding 

Knowledge 
Embedding 

User Embedding 

Object 
Embedding 

Item 
Embedding 

Representation Learning 

Multi-media 
Processing 

Social Network 
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on 

Applications 

Joint Learning Transfer Learning 



• POI Estimation 
– GPS trace of users, and messages, if any 

– Utilize audio signals to estimate venue categories 

– Essential for micro-videos in social media sites 

 
Smart Ambience Sound Analytics (SASA) Framework 
(accuracy: >65%) 

Ambient 
Audio 

Analysis 

Age & Gender 

Emotion & Mood 

Music 

Background 
Sound 

Local social 
activity/event 

Human 
Voice 

Local Human 
Demographics 

Venue type 

Characteristics  of 
Local Human 

Group Genre 

Musical Emotion 

Acoustic Event 

Basic audio elements Atomic venue characteristics  Venue semantics 
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 Mobility - contemporary paradigm, which explores 
various types of people movement. 
• The quality or state of being mobile 

• ( (Sociology) movement within or between social classes and 
occupations 

 Why mobility? 
– Urban planning: understand the city 

and optimize services 

– Mobile applications and 
recommendations: study the user 
and offer services 
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If we want to know more? 



More than 50% 
of  online-active 
adults use more 
than one social 
network in their 
daily life 



• Utilize multi-source social media data, & if available, mobile 
phone traces 

• Many applications 

User profile 

Wellness 
profile 

Diabetes 
Depress-

ion 
Obesity 

Mobility 
profile 

Location 
prefer-
ence 

Move-
ment 

patterns 

Demographic profile 

Age Gender Interest 
Occupa-

tion 





• Linguistic features 
– LIWC 
– User Topics 

• Heuristic features 
– Writing behavior 
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A text analysis software. 

Dictionary Word category  
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An efficient and effective 
method for studying the 

various emotional, 
cognitive, structural, and 

process components 
present in individuals' 

verbal and written speech 
samples.  

Can be highly related to 
one’s demography. 



• Linguistic features 
– LIWC 
– User Topics 

• Heuristic features 
– Writing behavior 

Users of similar gender 
and age may talk about 

similar topics e.g. female 
users – about shopping, 
male – about cars; youth 

– about school while 
elderly – about health. 

LDA word distribution  
over 50 topics for 

collected  
Twitter timeline. 



• Linguistic features 
– LIWC 
– User Topics 

• Heuristic features 
– Writing behavior 

As we mention from our 
research – user’s writing 
behavioral patterns are 

highly correlated with e.g. 
age (individuals from 10 – 
20 years old are making 

two times less 
grammatical errors than 

20 -30 years old 
individuals) 

Feature name Description 

Number of hash tags Number of hash tags mentioned in message 

Number of slang words Number of slang words one use in his tweets. We 

calculate number of slang words / tweet and compute 

average slang usage 

Number of URLs Number of URL’s one usually use in his/her tweets 

Number of user mentions Number of user mentions – may represent one’s social 

activity 

Number of repeated chars Number of repeated characters in one tweets (e.g. 

noooooooo, wahhhhhhh) 

Number of emotion 

words 

Number of words that are marked with not – neutral 

emotion score in Sentiment WordNet 

Number of emoticons Number of common emoticons from Wikipedia article 

Average sentiment level Module of average sentiment level of tweet obtained 

from Sentiment WordNet 

Average sentiment score Average sentiment level of tweet obtained from 

Sentiment WordNet 

Number of misspellings Number of misspellings fixed by Microsoft Word spell 

checker 

Number Of Mistakes Number of words that contains mistake but cannot be 

fixed by Microsoft Word spell checker 

Number of rejected 

tweets 

Number of tweets where 70% of words either not in 

English or cannot be fixed by Microsoft Word spell 

checker 



• Location features 

– Location semantics 

– Location topics 

Venue semantics such 
as venue categories can 

be related to users 
demography. E.g. 

individuals who tent to 
visit night clubs are 

usually belong to 10 – 
20 or 20 – 30 years old 

age groups. 

 

 

𝑪𝟏 … 𝑪𝒂𝒕𝒓𝒆𝒔𝒕𝒂𝒖𝒓𝒂𝒏𝒕 … 𝑪𝒂𝒕𝒂𝒊𝒓𝒑𝒐𝒓𝒕 … 𝑪𝒂𝒕𝒏 

𝑼𝟏 0 0 2 0 1 0 0 

… * * * * * * * 

𝑼𝒏 * * * * * * * 

For case when user performed check-ins in two 
restaurants and airport but did not perform 
check-ins in other venues: 

We map all 4Square 
check-ins to 4Square 
categories from 
category hierarchy. 



• Image features 
– Image concept 

learning 
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Extracted image concepts 
may represents user 

interests and be related to 
one’s demography. For 

example female user may 
take pictures of flowers, 

food, while male – of cars or 
buildings. 

 

 

* The concept learning Tool was provided by Lab of Media Search 
LMS. It was evaluated based on  ILSVRC2012 competition dataset 
and performed with average accuracy @10 - 0.637 



– Linguistic features: LIWC;  User Topics 

– Heuristic features: Writing behavior 

A text analysis software. 

Dictionary Word category  

 TEXT Features: 

– Location semantics 

– Location topics 

 LOCATON Features: 

– Image concepts 

 IMAGE Features: 

– Exercise vectors, categories 

 EXERCISE Sensor Features: 





Singapore London New York 

11,732 K 2,973K 5,264K 

366K 127K 305K 

263K 65K 231K 

7,023 5,503 7,957 

Gender Age 

0.878 0.509 

Accuracy (F1) Age Groups 
<20 

20-30 
30-40 
>40 



Polygons – 
personal  
mobility 
sectors 



Polygons – 
businesses'  
trade areas 



Loss  
Function Source  

Consistency 

• Graph-guided fused lasso  
• Learn task-sharing features 
• Capture relatedness among tasks 

• Lasso, it controls the sparsity.   
• Learn task-specific features.  

 

Source  
Confidence 

Many Applications: 

• Many aspects of user profiling 

• User volunteerism tendency 

• Health Modeling 
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Heart Disease 

Diabetes Asthma 

Arthritis 

Cancer Depression 



Diabetes 
Management 



Eating behavior Exercise 



beats per minute 

Blood Glucose  and Heart 
rate 

Treatment 



What do users eat? 

Where do users go? 

How much do they exercise? 

What do users share? 





• Three major categories are: 
– Food and Nutrition 

– Exercise and Activities 

– Health and Wellness 



• We have  3 main categories and 14 events. The average result 
for each categories are:  

Event Precision Recall F1-measure 

Food & Nutrition 89.57 82.69 85.99 

Exercise & Activities 92.23 84.30 88.07 

Health & Wellness 74.65 80.71 77.56 

Average 87.15 82.57 84.79 



• Social media data is just one aspect (for only socially 
active users) 

• What about other sources of data? 

Environment 
Data Source 

Mobile Health 
Data 

• Mobile health or exercise 
data (personalized) 

• Environmental data 

• Wellness (medical) knowledge 
KB 

Sources 



Forum/Blogs 

Social Media 
Sources  

Advisory System: 
based on 6 critical 

illnesses 

• For end users – 
advisory system 

• For doctors – a 
D2D system 

KB 
Sources 

Environment 
Data Source 

Mobile Health 
Data 

Wellness Assistant for graceful lifestyles 

Key Research 

 Wellness behavioral 
profiles for groups 

 Prediction of critical 
diseases  

 Prescriptive helps for 
better life style 



• Rich Social Media Contents 

• The Live Social Observatory 

• Analysis of Large-Scale Social Media Content 

• User Demography & Mobility  

• Wellness 

• Summary 



• Privacy issues 
– Online: user identity (location, query etc) 

– 1st and 2nd order privacy 

– Privacy is personal 

– Help identify privacy sensitive sentences and documents 

– Differential privacy for datasets 

• Anti-Privacy Systems 
– We work on building user profiles with privacy sensitive info 

– Prescriptive measures to preserve privacy  

– Help users be aware of privacy issues 



• We have built a live social observatory system: 
o Analyze large scale live UGCs, DGCs and SDCs 

o Monitor events and happenings in city to help users lead better life 

o Derive demography, mobility & wellness knowledge for “some users” 

o Just social media data is insufficient, need to also integrate (structured) 
data from many sources 

• Build academic collaborative social observatory system: 
o Support academic and collaborative research 

• Meet Challenges for next generation social media networks 
o More video 

o More noise/spam 

o More reactive and prescriptive 



 Collaborative Social Observatory systems 

 User Profiling and Privacy research 

 Research on social (micro-) videos 

 Research on Predictive and Prescriptive Analytics 

 Wellness system – for research and deployment at regional or 
country level 
o to support rural healthcare and general wellness of people 

 Other applications: Smart city 
 

 



THANKS 
 

Visit our Web Observatory: 
http:////WWW.NEXTCENTER.ORG/   


