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Remove noise postings {e.g., filter spam using rule based
classifier, filter chit chal using topic model, filler remaining
postings using cost sensitive learning).

1504

v

Detect, and cluster postings related to, events (e.g., identify
semantic dimensions of evert using natural language
processing and rule based model, align postings along

dimensions, classify clusters of postings based on alignments).

1508

v

Determine event type referenced by clusters, and remove
clusters unrelaied to predetermined event types (e.g.,
determine feature vector for postings, classify event type
based on feature vector).

1508

Remove clusters related to old events (e.g., filter postings
mentioning historic events, filter postings including temporal
expressions referencing the past, determine similarity between
new and old clusters, remove new clusters similar to old
clusters),

T 1510

Determine summary for cluster (e.q., determine vestor for each
posting, determnine ceniroid vector for cluster, determing
similarities between posting vectors and centroid vector,

selectively penalize postings, seiect posting with highest score

as headline).

1512

v

Determine location attribute for cluster {e.g., determine location
for postings, select location from determined locations).

1514

¥

Determine time attribute for cluster (e.g., select time of
formation of cluster).

1516

Usiasrmine timpact atiribuie for cluster {(g8.g., determineg
sentences with numeric references, determine word
sequences before and after numeric references, defermine
feature vectors for word sequences, classify impacdt for word
seguence and numeric reference pairs using feature vectors,
map impacts to categories).

Store determined attributes as event representation.

T 1520

v

FIG. 15

C End )’“ 1522
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Event Coreferencing Module §78
News Event Reps.  md
Similarity Coreferenci
Sccial Media Event Reps. » Calculation {3 ’&fﬁ:ggg » Coreferenced Event Reps.
[ Module 982 ==
Event System Event Reps. ]
FIG. 16

1700
N

C Start )A 1702

A

Determine one or more similarity between

N
social media cluster and news article. 1704

A
Classify social media cluster and news
article as coreferencing or not based on ™ 1706
determined similarities.

< Coreferencing?

Generate and store coreferenced event
representation..

1712 /{ End }'—“

FiG, 17
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Module 292 e Similarity Measures
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News Event Reps.

Social Media Event Reps. ~—-
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Entity

N Similarity
Calculation
Modude 984

A

Text
Similarity
Calculation
Modile 998

L g
"4
kA A 4
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( Start }"‘ 1802

9

Determine spatial similarity between social media cluster and
news article (e.g., determine location vectors for news article
and social media postings based on candidate locations,
determine similarities between news article and social media
candidate locations using veclors, determineg spatial similarity
as function of defermined similarities).

T 1904

Determine temporal similarity between social media cluster
and news article {e.g., determine veciors for temporal
expressions for news article and social media postings,
determine temporal similarity as minimum time difference
between temporal expressions in news temporal vector and
social media temporal vector).

1808

Letermine person entily simiarnty between social media
cluster and news article (e.g., determine sets of extracted
persons for news article and social media postings,
determine Jaccad similarily between sel of extracted persons
for news article and set of extracted persons for social media
clusier),

T 1908

Datermine organization entity similanty between social media
cluster and news articie {e.g., determine sets of extracied
arganizations for news article and social media postings,

determine Jaccad similarity between set of extracied
organizations for news article and set of exiracted persons for
social media clusten.

1910

k:

Determine social media to articie text similarity (e.g.,
tokenize text of news article and social media posting,
generate vectors for article and social media using word
embeddings for tokenizad text | determine cosing sirnitarity
between vactors for news articie and soclal media posting).

TN 912

Datermine social media to article title similarity (e.g., tokenize
title of news article and text of social media posting, generate
vectors for article and social media using word embeddings
for tokanized iext , determine cosine similarity between
veclons for news article and social media posting),

914

( End >A1916

FIG. 19
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Computing System 103 Cross-Media Event Detection and User System 820
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Event Alerting o || [nteriace
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Storage 1048 1054 Cther System
Medium 1042 Components
1062
FIG. 20 FIG. 21
2200 M\w
Start >”"‘\ 2202
k
Determine alert trigger. T 2204
W
Determine alert types and e,
recipients. 2208
¥ A4
Output response including alert by
Publish alert. = 2205 AP 2210

End

)"" 2212

FIG. 22
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To: marysmith@tradecorp.com To: 415-444-5555

From: eventalert@thomsonreuters.com From: 607-777-388%

Subject: 1 dead after Ophelia storm near Aglish 1 dead after Ophefia storm near Aglish

Date: 17 October 2017 More on this event at hitps://event28767 thomsonreuters.com

Bvent Type
Laostion b
Tisae | 16 Uetober 207
Fempaet | 3 killed

FIG. 238
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