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Image Credits (L to R): Peter Michael Hamel; ABC News; CNN; Child Rescue Codlition; thesun.co.uk
Background Music:Anthony Greninger - A Heavy Heart; Ludovico Einaudi - Primavera
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Photographs carry a high persuasive power

When seeing an impacting photo, we immerse in a parallel world

But how can we ensure trustworthiness
In such powerful medium?
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] Israeli-Palestinian Conflicts — 2013 World Press Photo of the Year.
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And to complicate

...The Era of Post-Truth
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Image and Video Credits CNN
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| Hospltalized After Being.
Hit By Car




And to complicate

... lerrorist Threats



Video Credits ABC News

NEW DETAILS *
1 s BRANDNEW IMAGES OF MARATHONBOMBS+ -+ ==
Ssmmms  MOMENT OF CRISIS ATSEINISH LIN

Boston Marathon Bombing




Image Credits LA Times; Roobla; NBC News; CCTV; CBS News - |
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And to complicate

...online
exploitation of children






What can we do?



8th Anniversary
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Reasoning for Complex Data
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Investigations of Interest
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Digital Forensics

Is it Fake or Real

* A. Rocha,W. Scheirer, T. E. Boult, and S. Goldenstein. Vision of the unseen: Current trends and challenges in digital image and video forensics.
ACM Computing Surveys, 43(4) 26:1-26:42,201 I.

DéjaVu, 2017 - Prof. Anderson Rocha
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Digital Forensics

© A. Rocha

* COSTA, Filipe; SILVA, Ewerton; ECKMANN, Michael; SCHEIRER, Walter J.; ROCHA, Anderson. Open set source camera attribution and device linking.
Elsevier Pattern Recognition Letters, (PRL), v. 39, pp. 91-101, 2014.

DeéjaVu, 2017 - Prof. Anderson Rocha RE@%D @ *
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Unconstrainea
Scenario

BIG DATA +
HE TEROGENEOUS

FAMILIAR FACE RECOGNITION

* Chiachia, G.; Falcédo, A. X.; Pinto, N.; Rocha, A.; Cox, D. Learning Person-Specific Representations from Faces in the Wild.
IEEE Transactions on Information Forensics and Security (T.IFS), Accepted, 2014.
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Super-Resolution
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Super-Resolution
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Retrieval Quality Analysis
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Input

Initial Pool of Images

and / or Videos Forgery ENF Analysis Sensor Data-driven Learning  Adversary-aware
(World Dataset) Detection Attribution Forensics

Possible Side Information Representations
Space Coherence

Phylogeny Relationships

Query Image
and / or Video S | X

Joint Analysis

q

Multimedia Phylogeny

Possible Additional

Hypotheses
(xpos, ypos, trange \/
EXIF, metadata, etc.)

=

Provenance and Integrity Analytics



Possible Side Information Representations
Space Coherence

Space and Time Coherence Phylogeny Relationships
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Joint Analysis

Multimedia Phylogeny
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Provenance and Integrity Analytics




Provenance Analysis
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Final Results
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Introduction Proposed Method Datasets and Evaluation Measure Experimental Results Conclusions

“Snail eating Cucumber”

https://www.reddit.com/r/photosho
pbattles/comments/55hp46/psbattle
a shail eating a slice of cucumbe

r/

ICIP'17 U-Phylogeny: Undirected Provenance Graph Construction inthe Wild 2



Provenance Analysis
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Provenance Analysis

Convex-hull
based ROI
Matcheo
| extraction

-Mxx Mxy Mx2 Cxq

Myx Myy Myz Cy
Mzx Mzy Mzz (2

ix Ly Lz W

120
= /
e — SOUK‘: ]

w—  Template
-= Matched |

Cumuative %

%'3 0ol 0.2 03 0é o5 0s or
Pxed value

Color correction of ROIs



NSICS

~_ duudpune]
AUSBOJAYJ erpawnny

&

e
o

. v— —_
UONIAI(] AIGIO]E £ 2
CO3 =

|NTIC

Disinformatio

QuSauy exsiyy

1)

WHAJRUY BIipawagingy
b .
/_1,..,_:.,_..,/ —L.._;J,.‘_ :.f_ v

UG [PLIPSIAAPY
UONFZIEO ] ARdio] 52

AJRUY AIISAULS
O %
,,i._w@HCH SIISUDI0H PIPIN

SISAJRUY 20Ul O0) 1,4_.Lf

1NTIC

1




A FAPESP

sogoged NANYANG

UF 771G PURDUE N ey SdeNy\ R TECHNOLOGICAL
" X N 5; AR 715 | )7 :: ‘-j-?.(?z-
— POLITECNICO UNIVERSITA GhW& ) g5/ UNIVERSITY
MILANO 1863 51 SIENA SINGAPORE
1240




Fact Sheet

Project Title: D¢jaVu: Feature-Space-Time Coherence from Heterogeneous Data
for Media Integrity Analytics and Interpretation of Events

Prof. Dr.Anderson Rocha, Coordinator
Prof. Dr. Helio Pedrini, Co-lnvestigator
Prof. Dr.André Carlos Ponce de Leon Carvalho, Co=-Investigator




(a) Data Collection & Cleaning

flickr
(M Tube

i3 »0 8

@ WORDPRESS
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Keywords, Venue,
Time Period

Data Acquisition
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(b) Data Organization & X-coherence

Time, Location, Side Information Pattern Discovery and
Event Highlights

Organization

Objects/Places of Interest

V.

X-coherence

Accountable ML

From
ONE

Lo

MANY
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(c) Content Understanding & Inference

Crowd-Generated
Data Analysis

Mining Persons, Objects
or Places of Interest

Provenance Analysis
and Filtering

Sensitive Media
Analysis







Image Credits eazystock.com

How to synchronize different sources of information (X-Coherence)

How to efficiently search for a specific object,
place of interest, or moment in time

How to extract and mine information (pattern discovery)
of an event

How to filter media assets with respect to a particular
position Iin space or guantum in time

How to rule out spurious data

2017 - DéJaVu by Anderson Rocha R EC%D @



Finding the “Arrow of Time”
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Motivating
Case-Studies

2013 Boston Marathon Bombing



REWIND «

REVerse engineering of audio-Yisual coNtent Data

WHO IS MY PARENT?
RECONSTRUCTING VIDEO SEQUENCES FROM PARTIALLY MATCHING SHOTS

(23

S. Lameri™, PBestaginiﬁ,A. Melloni®, S. Milani® A Rocha’, M. Tag/zasaccbz S. Tubaro

*Dipartimento di Elettronica, Informazione e Bioingegneria, Politecnico di Milano,
Piazza Leonardo da Vinci 32, 2013§ ﬂllano [tal
? Institute of Com uting, Umvcrsnry of Campinas (U\IIéAMP)

Av. Albert Einstein, 1251, Cidade Universitaria, 13083-852, Campinas, SP - Brazil

CINICANP



Motivating
Case-Studies

2017 Las Vegas Shooting






Motivating
Case-Studies

2014 Attack of Israel on Haifa (Black Friday)






Social Media as a source of Information
Content understanding
Authorship analysis

Pattern Discovery & Highlights
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Opportunities

2017 — DéjJaVu by Anderson Roc

ha

Postdocs

Ph.D. Students

Master Students

Scientific Initiation

Image Credits Lucas Rodolfo de Castro Moura

Open positions

Contact
Prof. Anderson Rocha
Prof. Hélio Pedrini
Prof. André C. P. L. F. de Carvalho

REC#D <&


mailto:anderson.rocha@ic.unicamp.br
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Image Credits Lucas Rodolfo de Castro Moura

Opportunities

Double-Degree Diploma Options

Pllaglee U168 Internships — U.S., E.U., Singapore

2017 — DéjJaVu by Anderson Rocha R EC%D @ *.
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Image Credits Lucas Rodolfo de Castro Moura

Opportunities

Prof. Anderson Rocha

anderson.rocha@ic.unicamp.br hitp://www.recod.ic.unicamp.br
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