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Our role in the InVID project VID

* Qur goals are to:
* identify new news events occurring in social media
* rank best candidate social media video for the news event
* analyse selected video in preparation for verification
* Why?
* Social media like Twitter is quicker than the traditional news outlets in
breaking news stories

* The scale of social media is huge so we need to focus our social network
gueries on retrieving content about the current news

* Journalists need quick and easy access to what are the current news stories
discussed on social media and what video is being posted around those
stories
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Structure of this presentation VID

1. How we detect stories from the social media stream

e 2. How we use story detection for information retrieval from
social networks

* 3. How guided video retrieval supports the news verification
process
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1. News story detection
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The Louvain community
algorithm partitions the
keyword graph into sub-
graphs with optimized
modaularity.

There are limitations In
smaller datasets which lead to
Imperfect partitioning.

Work on improving the
disambiguation of stories:

- Merge based on overlap of
keywords in story clusters
with weighting

- Split through keyword co-
occurrence matrices
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1. News story detection
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Same stories are partitioned
Into different clusters whenever
the connections between the
nodes are weak or there are
no connections at all when
those components are located
In different time range (e.g.
New report about a same
event across several days).
Those components need to be
merged.

Cluster labels are sufficient for
a first merge. We consider the
keywords as a bag of words
and merge iff 2 cluster labels
overlap by at least half.
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1. News story detection nVID

Within partitions, there may be keywords which associate together to
represent different stories, requiring an approach to split partitions.

First, we remove redundant keywords, i.e. repetitions or keywords which
are sub-sets of other keywords (e.g. “keys” together with “florida keys”)
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1. News story detection VID

Story: attack + isis + cruise missile + finsbury park + ragqga + coalition

Keyword co-occurrence matrix for the current time slice

atack | ists cuse | fnsbury | raqas waimon | FIFSt €Xperiments with
misstle | park keywords of the clusters

attack ’ 2 N where stories are merged
sis 2 2 4 4 Indicated that there is a
cuse |2 2 weaker co-occurrence
_ between the keywords
N from different stories than
200 s 5 between the keywords
coalition . 5 from the same story.

In the matrix, “finsbury park” is only associated with “attack™ while “ragga”
and “coalition” are only associated with “isis” (apart from one another) which
Is also associated with “attack” and “cruise missile”.

Two stories are in this cluster: ATTACK + FINSBURY PARK, ATTACK +
ISIS + CRUISE MISSILE + RAQQA + COALITION
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1. News story detection nVID
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We formalized the idea of
identifying keywords
which co-occur

| significantly as triads.

S @ These are pair-wise
associations between
keywords. Keywords not
part of a triad are |leaf
nodes. Triads are
grouped when each triad
has at least one common
node with another triad in

Gitor e the group.

Ie emgncy
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1. News story detection nVID

0-50 out of 1836 20 Jul. 2017 - 21 Jul. 2017 Twitter Ac... / EN

An example of a story
with the top triads
shown.

20 A

china + middle east...

¢ nhaht
iddie ea Velght: 2

Note how here two triad

middle east {30], ban (26} .
pollution (21), study (20, . .
groups have formed:
) { pollution <-> action <-> ‘) "t I ‘: yq ". I

campaign
study <-> aumstrodian <-> auspol P O L L U T I O N ACT I O N
austrolian <> auspal <-> less +

» BBC Breaking News. BBC Brea  pollution <> campaign <-> news agency.  « Guardian news. Guardian news. US

News. US to ban American tour  action ssayUSto to ban citizens from travel to North + CA M PAI G N

JOHN MCCAIN + BRAIN + CANCER

» AFP news agency. AFP news agency. #BREAKING US Senator John McCain diagnosed with brain cancer: office, » ST U DY +

« Reuters Top News. Reuters Top « The New York Times, The New York « AFP news agency. AFP news agency. Sgoe ; AU ST RA L I AN +

News. BREAKING: Senator John Times. Republican and Democratic #UPDATE Veteran US Senator John iiea:. ¢

CHINA + MIDDLE EAST + BAN chief C
dead

« Guardian Environment. Guardian Environment. Plastics campaign calls for grassroots action to cut pollution

across the UK https:/t.co/kUe29NtMBG. » family These matCh We II the
wse WO Stories within this

« Guardian news. Guardian news. « Guardian news. Guardian news. « Guardian Environment. Guardian ? : .

Wasteland: plastics campaign calls for  Plastics campaign calls for grassroots Environment. Wasteland: plastics japan | C | u Ste r’ aS refl e Cte d I n
market

« ABC News. ABC News. Australian « ABC News. ABC News. Australian

women retire with less than half the women retire with less than half as number the docu ments Shown =

Video Retrieval for Multimedia Verification of Breaking Newdrér$stial Networks
Lyndon Nixon nixon@modultech.eu



mailto:nixon@modultech.eu

1. News story detection VID
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After the triad groups are detected, they are split, keeping the leaf nodes
directly connected to the triads when they belong to a single group. Those
leaf nodes which are connected to triads in multiple groups are removed,
because it is hard to determine which group they might correctly belong to.

Video Retrieval for Multimedia Verification of Breaking News on Social Networks 10
Lyndon Nixon


mailto:nixon@modultech.eu

1. News story detection VID

After splitting, a content-based merge is performed to correct splits within a
single news story (if the keywords used for the story differ sufficiently within
the documents, the triad approach will likely split those partitions).

For each cluster the top n keywords (n is configurable) with the highest
frequency are chosen to represent the cluster. The remaining low frequency
keywords, which may contain noise, are not taken into consideration.
Overlapping rate is computed between each cluster pair. When one story
overlaps significantly with another story (threshold of overlapping rate is
configurable), these are merged.

Examples of merges:

“north korea,nuclear,president donald trump” is merged with “north
korea,donald trump,big deal”

“security council,north,nikki,haley” is merged with “north korea,security
council,sanctions,today,latest, moment,greatest,china,donald trump”
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Evaluating the story detection VID

Story evaluation (a framework for evaluating the accuracy of the topic
detection algorithm)

* Story correctness. Boolean test for whether a cluster
unambiguously identifies a newsworthy story

* Story distinctiveness. Boolean test for whether a cluster
uniquely refers to a distinct news story

* Story completeness. Measure of the extent to which
documents for a single news story are found within a single
cluster.

* Story homogeneity. Measure of the extent to which each
cluster contains only documents relevant to the same news
story.
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Evaluating the story detection

'nVID

Story evaluation set-up: Twitter Accounts in EN during 19-23 June, daily

stories from all tweets + 5 most popular topics

»» > In Video Veritas

NEWS VERIFICATION

About | Help | Logout

TOPICS

General Topics

Breaking News Topics
Crime, Law and Justice
Politics

Conflicts, War and Peace

Disasters, Accidents and Eme...
Economy, Business and Finan...

Health

Science and Technology
Sports

Lifestyle and Leisure
Arts and Entertainment
Environment

Add New Category

CURRENT SEARCH

ASSOCIATIONS
trump
attack
brand
police
syria
russia
court
qatar
bill

| china
dead
saudi
mosul
van

world

1408
953
871
443

392
274

183
122

10670

191

133

Documents
0-50 out of 10670

Date Range
18 Jun. 2017 - 23 Jun. 2017

FIRE + GOVERNMENT + DEAD /55 riicies

« Fox News. Fox News. BREAKING: Authorities say 79 dead or presumed dead in devastating #GrenfellTowers
fire.»

« Asharqg Al-Awsat Eng. Asharg Al-
Awsat Eng. #Breaking| #London police

wittercom/Asharg Al-Awsat

« CGTN. CGTN. 79 people presumed « Guardian news. Guardian news.
dead in London tower block fire: police  Government-backed 'red tape’' group

LONDON MOSQUE + POLICE + VAN (257 i

« Fox News. Fox News. BREAKING: Van incident outside #London mosque being treated as a terror attack, police
say.»
t

« BBC Breaking News. BBC Breaking
and eight hurtin

« RT.RT. RT @RTUKnews: BREAKING:  « Reuters Top News. Reuters Top
Van mows down pedestrians near News. Police say members of public News. One de;

Reuters Top New: com

US NAVY + JAPAN + USS (25240

« euronews. euronews. US Navy names seven sailors killed in USS Fitzgerald collision https:/t.co/wfEDIDsg%a
https://t.co/fhév7Z1K3b. »

« euronews. euronews. US Navy names  « AFP news agency. AFP news agency.  « AFP news agency. AFP news agency.
seven sailors killed in USS Fitzgerald #UPDATE US Navy identifies all seven  #BREAKING US Navy identifies all

QATAR + OPINION + SAUDIS 22500

Data Sources
Twitter Ac. / EN

Interface Options

Unfiltered / EN Visualizations

africa airport anc attack back bank bill
brand brexit britain brussels case china
city country court dead deal death
election family former french georgia gop
group health  house

government incident

investigation iran irag isiS japan june latest

least life london mali marine minister
mosque mosul muslim officer paris
parliament  party plan  police political

portugal president public qatar refugee
report Tussia russian saudi school security
senate special state syria team terrorism
today tower trump uber update van

warning week world zuma
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Evaluating the story detection VID

Correctness Distinctiveness | Completeness | Homogeneity

Aggregated 5- | 0.90 0.60 0.93 0.93
day

Correctness could have been 100% if not for one Twitter account which
we have now removed.

Also the figures were similar across the individual days and the
individual topics.

We also tested the Twitter News source (which is UGC for “breaking
news”. While correctness was unsurprisingly lower it was still good
(0.76) and some stories were detected which did not appear in the
professional sources, reflecting “public interest” stories like “Two
elephants work together to save a baby elephant from drowning’.
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2. News video retrieval from social media vibD

@yl =

NORTH KOREA + REUTERSTV + MAP

« Ri. "@Reuters: North Korea vows to wipe its enemies off the map https:/t.co/L1YXFrEeoz via @ReutersTV

https:/t.co/JFXIZV37" » Hy
; N o @6
Q
= Gosippy Tablloyd. North Koreavows  « Dibakar. #ReutersTopNews North « Narrendra Malhotra. North Korea
to wipe its enemies off the map Korea vows to wipe its enemies off the  vows to wipe its enemies off the map

How to surface the appropriate video content for each story?

- Using the story detection, we generate a set of new queries every 6
hours for the social network APIs (Twitter Video, YouTube, Vimeo,
DailyMotion)

- We create for the top max n results per query a document per response
with the video link and extracted metadata

- We also cluster the collected video documents around stories
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Evaluating the news video retrieval

Metric value Metric value
avg precision | 0.36 avg precision | 0.89
avg accuracy | 0.84 avg accuracy | 0.97
avg recall 0.42 avg recall 0.91
f-measure 0.425 f-measure 0.92
story breadth | 9 story breadth | 2
story depth 0.17 story depth 0.85

Table 2: Results 13Jun-current

Table 4: Results 10May-current

Metric value Metric value
avg precision | 0.54 avg precision | 0.52
avg accuracy | 0.82 avg accuracy | 0.69
avg recall 0.64 avg recall 0.59
f-measure 0.59 f-measure 0.57
story breadth | 18 story breadth | 15
story depth 0.3 story depth 0.35

VID

Table 3: Results 13Jun-proposed Table 5: Resulis 10May-proposed

Findings suggest querying by topic and using stories labels
(instead of keyword associations) will significantly improve
the Video document collection (breadth of stories)
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3. How this supports news video verification

'nVID

»»» In Video Veritas

NEWS VERIFICATION

About | Help | Login

TOPICS

General Topics

Breaking News Topics
Politics

Conflicts, War and Peace
Crime, Law and Justice

Disasters, Accidents and Eme...

Health

Economy, Business and Finan...

Science and Technology
Sports

Lifestyle and Leisure
Environment

Arts and Entertzinment

CURRENT SEARCH

ASSOCIATIONS
police

trump

spanish

catzlonia

puerto

rico
catzlanreferendum

1065

200

6895

1949
1139
1043
854
996
861
809

Documents
0-50 out of 6895

Date Range
01 Okt. 2017 - 02 Okt. 2017

spanish
police
independence referendum

PRESIDENT TRUMP + PUERTO +RICO 2

Puerto Rico Hurts
« Puerto Rico Hurts. Maria hurricane hurt Puerto Rico badly, making it one of the worst tragedies
in US territory ever. GOP has been slow in responding and President Trump has . »

President Trump defends responseto  President Trump slams San Juan
Puerto Rico mayor, other Puerto Rico leaders

President Trump defends response to
Puerto Rico

SPANISH + POLICE + INDEPENDENCE REFERENDUM (=1 aricies

Breaking News - Spain's pm: there was no catalan independence referendum
« Breaking News |. Spain's pm: there was no catalan independence referendum. Spain's pm: there

was no catalan independence referendum Spain's pm: there was no catalan independence

Catalonia independence referendum -  Catalonia independence referendum Catalan independence referendum
Documentary ut descends into chaos first footage

RIOT POLICE + CATALANREFERENDUM + POLLING STATION

Public demo at https://invid.weblyzard.com

Interface Options

Unfiltered / EN Visualizations

z

time to work

#
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'.o'., * op? 5 3
e '%‘:8 @ y e Toy " 0.09
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anthem  attack back ballet barcelona  breast
brutality canada cancer catalan
catalanreferendum

country court dead democracy full government harvey

catalonia china o

hurricane independence juan kim korea latest maria
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Project consortium and funding agency nVID

Information m —— web :
@ rizse LMODUL | « e I~ *Lyzard

TECHNOLOGY

( AEA' T A S Ow ks

condat”

InVID is funded by the EU Horizon 2020 Programme under the project number ICT-2015-687786

Thank you for your attention!
Find our dashboard for news story detection and video retrieval at
http://invid.weblyzard.com

Any questions?
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