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Creating Visual Stories
semantic of visual content

Prof. Ariel Shamir

Interdisciplinary Center, Herzliya



Data is Everywhere
(and becomes visual)

* 350 million new photos are posted on
Facebook each day

* 100 hours of video are uploaded to YouTube
every minute
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Data Gathering

GoPro Cameras Google Glass

Gordon Bell’s
Life Bits

Wearable Devices
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The Semantic Gap

* The challenge is not to gather data, display it,
store it, but... understand it!

* Goal: create a coherent visual story out of a
set of images or videos

* Challenging because it involves semantics!
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Video Retargeting

From: Multi-operator Media Retargeting
Michael Rubinstein - Ariel Shamir - Shai Avidan
ACM Transactions on Graphics, Volume 28, Number 3, SIGGRAPH 2009
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Comparison of Operators

total votes total votes

CR MULTIOP &M M5 SCL CR MULTIOP 5V 5P SM5

With original viewed Without original viewed

From: A Comparative Study of Image Retargeting

Michael Rubinstein - Diego Gutierrez - Olga Sorkine - Ariel Shamir
ACM Transactions on Graphics, Volume 29, Number 5 (Proceedings
SIGGRAPH Asia 2010)
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Problem?
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Enhancing Crop

* Panning




Re-Editing of a Movie

Our Result 1:1

But... how does the algorithm
know what is important?
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Saliency Measures
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Semantics: Eye Tracking

* Viewers look at what is important:

Red: Gaze Data on Original Widescreen
Blue: Gaze Data on Our Result (1:1)



* IDC
HHHHHHHH
.h..

Two Challenges

1. What is important?

2. How to edit to follow the story?
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Fitting Curves

& Cutting
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From: Gaze-driven Video Re-editing
Eakta Jain, Yaser Sheikh, Ariel Shamir,
Jessica Hodgins

ACM Transactions on Graphics, Volume 34,
Issue 2, February 2015

Article No. 21
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Sports

* A human filming crew is very expensive
e Static cameras capturing all field are boring

 We want to know
where to point
them and when
to zoom in/out?
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Same Two Challenges

1. What is important?

2. How to edit to follow the story?
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Key ldea

* You cannot track the eyes of viewers anymore
e But... you can track the players



1. Track Movement of Individual




2. Build a Motion Field
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Semantics: players movement
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Soccer




Basket Ball
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Automatic Camera Control

Simulation of camera control: Example 1

Motion field and Detected POCS used for camera control

Motion Fields to Predict Play Evolution in Dynamic Sport Scenes
Kihwan Kim - Matthias Grundmann - Ariel Shamir - lain Matthews -

Jessica Hodgins - Irfan Essa
Proc. Computer Vision and Pattern Recognition 2010



Many (Social) Cameras
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Challenges Again

1. What is important?

2. How to edit to follow the story?
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Semantics: Social Cues

* |tis difficult to know from the perspective of a
single person

 And we don’t have a group of players

e But... we have a group of viewers looking at

the -2 thing
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3D camera poses
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Editing: Cinematography Rules

Jump cut avoidance
180 degree rule
Length of shot
Variety
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Composition

More...




Jump Cut Avoidance
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Jump Cut Avoidance
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180 Degrees Rule




Camera 3D joint attention

Graph Representation
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Graph Representation

Camera 3D joint attention

Time
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Graph Representation
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Graph Path = Movie
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Busker Performance

3D view
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Wearable Devices

* A new point of view
* A new medium




LiSion
SIS

N09TA7 IN7Y m471y VS0 | Y0 POV

[=] [#] vae 7TIA

DINN 12D AT .07200T10 NiX7in v ninxn

A"72 TYT NI7D'Y NIXZIND D'YTIYUNAN TN XID NVOMI'R ONTIN
7nwn 170NN 0'V9IYN IX DZNYN ¥ Vann NTIFI DX

Vo' NN'Y
10:37 ,15.03.15

220110 ApPnw7? nx7in Ny nrmvon (First Vsion) ('t vo1's nnan

7V DIN'RA D011 'WINN FONTIVO IX'TIIT'Y POONI NTNA NN7¥N N2 MIpNiny
1T 7RI N7 '2 7001700 ZNWND D'O9IW T 701 NAI7XN Ignw T
.0MTwn 150 =1 v 1¥910 N¥NY 00NN

172 72 'akN ,TI90 NN MY YW ,NV0MI'K ONTIX
NY'FYUN NP1I970 .0fA171002 NIF'OIR NNWY V'Y RINY
At 7'M 5 0% Npn NMaNN It Voo 7% W NPTNN
J NAn 27wn nX Mn? nan 7y ,BankToTheFuture n'amnn

.0"2NN 7w 1101M9 DA N

¥
*x
* IDC
HERZLIYA

-







Basketball Scene: Random




Basketball Scene: Ours




Summary

 Huge data ... becomes visual!

 The challenge is semantics not technological
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e Using humans as “agents” systems can learn:

— By fo
— By fo
— By fo

owing eye movement
owing body movement
owing direction of view
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