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Big data analytics

Multimedia Analytics

People and machines

— Social media

— Crowd sourcing

— Human agent
collectives

Infrastructure work

Provenance



Unstructured Data
Analytics

* Focus on Multimedia data
(images, video, audio, text,
metadata, etc)

— Necessarily “big” by their nature

* Looking at:

— Event mining (esp. from streams
of media)

— Representation learning

* Particularly in the context of aerial
photoreconnaissance (with
Ordnance Survey)

— Scalable approaches
e Distributed & GPGPU

Hare, Jonathon et al.(2015) Detection of Social Events in Streams of
Social Multimedia. International Journal of Multimedia Information Retrieval

Unsupervised segmentation of an
aerial photo using a learned
feature representation



Information Cascade%OCIAM

e Turning flat data streams into
networks preserving the temporal
order and showing patterns of
information co-occurrence

e Varying configurations of the
matching functions allow to derive
different structures from the same
source data stream

e The Transcendental Information
Cascades method has been applied
to:

— social media data: capture collective
action

— urban traffic data: mobility
management and resilience

— EEG data: longitudinal sampling to find
spatial-temporal relationships in brain
signals
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Luczak-Rosch, Markus, Tinati, Ramine, Van Kleek, Max and Shadbolt, Nigel (2015) From coincidence to purposeful flow?
Properties of transcendental information cascades. In, IEEE/ACM International Conference on Advances in Social
Networks Analysis and Mining (ASONAM), Paris, FR
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TREC Crowdsourcing Challenge

Task: Label documents relevant to a complex query (15K
documents)

* Combining Bayesian classifiers with crowdsourcing =
minimize crowdsourcing costs
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E. Slmpson, S. Reece, A. Penta, G. Ramchurn (2013). Using a Bayesian Model to Combine LDA Features with
Crowdsourced Responses, Proceedings of the 21st Text Retrieval Conference, NIST
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Crisis and Disaster Response
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Atomic Orchid

Crowd Reporters

Bronze Responders
CrowdScanner P

Bronze UAV Operator

Ramchurn, Sarvapali, et al.. (2015) HAC-ER: A disaster response system based on human-agent collectives. In, 14th Internatic
Conference on Autonomous Agents and Multi-Agent Systerad; Istanbul, TR, a3 M 5. ,533-541. \
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Crisis and Disaster Response



The Web Observatory: A Middle Layer for Broad Data. (2014).
Tiropanis, T, Hall, W, Hendler, J A, De Larinaga, C. Big Data, 2(3).
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other web resources (Southampton WQ) ~ \  Dasets IR ppaion.)

User engagement with datasets and analytlcs

e trends across social media, Wikipedia and \ Web Observatory

* identify and respond to natural disasters
combining social media and loT data sources
(Korean WO)

* improving government by measuring how the
elderly feel about the government services

available to them (Adelaide D)/ /online.liebertpub.com/doi/pdfplus/10.1089/big.2014.0035

N . Web Observatory _



http://online.liebertpub.com/doi/pdfplus/10.1089/big.2014.0035
http://online.liebertpub.com/doi/pdfplus/10.1089/big.2014.0035

Provenance

World Wide Web
Consortium:

Waitrose

v Sl Provenance is a record
chssiorine - ERRAMERY iy, that describes the people,

= M g institutions, entities, and
activities, involved in
producing, influencing, or
delivering a piece of data
or a thing in the world
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Moreau, Luc and Missier , Paolo (eds.) (2013) PROV-DM: The PROV Data Model. , World Wide
Web Consortium




Understanding Provenance at Scale

Provenance Network Metrics:
— summary of topological structure of
provenance graphs
— network metrics that are specific to
provenance graphs
Predictive Models: _ | =
— network metrics inputs to construct e e e |
predictive models ' = :_: =
— to gain useful knowledge about the R e S
data described by provenance e Nl S
Summarisation: e ——
— extracts outliers N T R :_‘
— finds common pattern liilia i Pl TR
Radical approach: —

— not relying on any knowledge about
the application,

— except ground truth, labeling of data
on a training set



Public ledgers & Provenance

Block chain technology offers
unforgeable public ledger

Combine private/public
provenance with public ledgers to
make provenance trustable

Doesn’t have to be on Bitcoin’s
blockchain, but could be hosted
on trusted host.
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BLUEPRINT FOR A NEW ECC

4 Blockchain Luxembourg S.A.R.L [LU]| https://blockchain.info * v

Melanie Swan

0 (@ =

LEDGER.

TUTED D
At Son 3 & 59 Aremie, bovecr Stors,
SWAIN, ABELL & SHIMONS.
e e san Paren, o S
CENTS & WEEK, Syt ot e coplation
b S

w |U

—~ v,
[PRICE ONE CENT.

e Srorles aal

ety hat they B
S e v

T e i
i d ey S il

Pt

B
Vo e

oy v o pad 'y e e | o

T
Sy il v, me oo

«
o 1, L < 5
cling oA <f Vis T

AL el e, 3

oo

Amie, 0

i, sl be—ant e e
G At Shas of e socifieation (e
Ry e bisaed mirs as b 5tz
g baait Facteae shore tbel palive
S Sure, wikies Mebig 1 e edme Inte i bonrc
T ey
ot

et g f A S o
ol i b gty permed Uy i e

o e ase
3 i

bppds
ek,
@

i
e Lucaste ke, 12
4 Tresioert, it ol 1ba bean
L D, a2 e cd e i it

it Apps % Bookmarks [l provenance @kt [l wsc G iGoogle Provextract ¥ google maps

Home Charts  Stats  Markets  API  Wallet

' Read Later (Il patina

Gl inougural »

Home weicomet

English

Height Ago Total Sent Rolayed By Sizo (kB)
378999 3 minutes 806 14,814.09 BTC F2Pool 34264
378998 9 minutes 1785 19,191.81 BTC 21 Inc, 974.79
378994 58 minutes. 783 8,155.82 BTC 21 Inc. 97469
Latest Transactions
Search
967005427091 d32dd4bI30168. <1 minute 0.88018203 BTC You may enter a biock height, address, block hash, transaction hash,
hash160, or jpv4 address.
NEWS
New: Magnr Bitcoin Trading Platform
21044639adb90fa1c59b6eet. <1 minute m E-Coin Debit Card Integrating Bitcoin And Fiat Currency Launches
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