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Executive Summary 
 

This document describes the technical and functional features of the first implementation 

of Pilot I — Social TV. It is based on the guidelines defined in D2.2 Business Scenario 

Development & Data selection which describes initial requirements and delivers 

specifications for the implementation of pilots in WP6, as well as for the entire 

MixedEmotions platform.  

Following  journalists’ feedback, we decided to take a more general approach and 

correlate emotion extraction to story lines rather than to online debates. In addition, we 

recognized the usefulness for two related use cases targeting two different user groups: 

TV viewers on the one hand and journalists on the other hand. 

The first section of this deliverable illustrates the objectives of the first version of Pilot I 

by describing the two Graphical User Interfaces (one for each use case) for Pilot I.  

Similarly, in the second section of the deliverable, the back-end for Pilot I is described, 

showing architecture and pipelines, thus clarifying the structure of Pilot I and its 

interactions with the  MixedEmotions Platform modules.   



                          H2020-644632 

D6.1 Social TV Pilot Implementation, initial version                                                Page  5 of 28 

 

1 Introduction 
 

The focus of this document is a description of an initial version of  Pilot I that aims to 

achieve a pipeline useful to support the two Social TV use cases at Deutsche Welle 

(DW).  

Both use cases rely on emotion analysis based on news stories discussed in social media. 

The results of this analysis are used in two ways.  

First, the analysis is used to help TV viewers select trending news story lines based on 

the emotions that appear in related social media discussions. Once the viewer selects a 

story line, the system recommends a series of relevant videos. Henceforth, this use case is 

referred to as “Emotion-driven Smart TV” 

Second, the analysis is used as a tool intended for editorial desks, where trending story 

lines can be identified and the associated emotions can be visualized alongside the 

Facebook comments and tweets from which these emotions were derived. Henceforth, 

this use case is referred to as the “Emotion-driven Editorial Dashboard” 

The analysis is based on the following data: 

 

● Video metadata: this is information extracted via Deutsche Welle’s media API 

and  enriched through semantic analysis performed by Expert System’s Cogito 

API. 

● Story lines created by aggregating entities and topics extracted from a select 

number of public media Facebook pages. At the time of writing, the system 

monitors the following pages: Deutsche Welle, BBC News and CNN. 
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2 The Social TV Use Cases  

2.1 Emotion-driven Smart TV 

2.1.1 User interface 

This use case finds trending story lines on Social Media, captures the emotions from 

Social Media discussions around those story lines and recommends relevant DW videos. 

The following image shows how this information is currently presented on the  AppleTV 

interface.  

 

The user can choose whether she or he is in the mood for intriguing story lines or 

entertaining story lines. As a result, a list of story lines matching the selected mood is 

displayed in a table. The user then swipes the remote to focus on the individual story 

lines. Once a story line is focused, the emotions that were detected on social media 

related to the chosen story lines are visualized in the diagram on the right. This gives the 

viewer the opportunity to identify (for example) whether stories are discussed 

controversially or whether a large proportion of the expressed emotions agree. 

Accordingly, the visualization is intended to support the user in his or her decision to find 

content related to the proposed story lines. 

The user then selects a story by clicking on the Apple TV remote. As a result, the 

previously focused story line turns into a selected story line, triggering the interface to 
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display a row of suitable videos (i.e. videos matching the selected story line) in the 

bottom row, with decreasing relevance from left to right. 

2.1.2 Data Sources 

In order to identify trending story lines, a list of Facebook pages is monitored 

periodically, more specifically the  

● dwnews page of  Deutsche Welle,  

● the bbcnews page of BBC News 

● the cnn page of CNN 

In order to match story lines to DW video content, Deutsche Welle’s media API is 

periodically queried for audio/video metadata which is provided in JSON format. More 

specifically, the following metadata fields are extracted: 

● title 

● teaser text 

● description text 

● publication date 

● video URL 

For the purpose of the project, a total of 6000 videos have been ingested into to system, 

starting with January 2015. 

2.2 Emotion-driven Editorial Dashboard 

2.2.1 User Interface 

The editorial dashboard allows DW journalists to use the MixedEmotions platform to 

explore Social Media comments, as well as the emotions they contain, related to story 

lines. The dashboard is implemented as a Kibi web interface which in turn runs inside a 

web browser on a computer. The following screenshots show possible configurations of 

the Kibi interface. 
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The Kibi interface, as presented above, consists of three interconnected dashboards — 

Content, Social Content and Knowledge Graph. 

Focusing on the first dashboard (“Content”), the screenshot above shows four panels. At 

the top left, six curves are shown (one for each of 5 Ekmanian emotions plus a curve for 

the ‘neutral’ emotion), charting the number of matching DW videos over time. See the 

detailed screenshot below. 

The pie chart on the top right links emotions (the six inner segments) with the most 

frequently occurring IPTC topics.  

 

At the bottom left, we see a stacked bar chart, showing the number of published videos 

associated with the various content categories over time.  
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And finally, at the bottom right, we see a table view with descriptions of matching 

videos. 

 

The beauty of this Kibi interface is that it allows to filter data within any of the four 

visualisations — filtering is done by clicking one of the coloured lines / segments. As the 

graphs are linked with each other, selecting a data facet in one graph will automatically 

filter the data accordingly in the other graphs.  

As a result, this dashboard allows journalists to identify DW videos that cover topics 

which are discussed with certain emotions on Social Media. 
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The following screenshot shows another variant of the Content dashboard: 

 

Here, the focus is on filtering content by location and by entities. At the top left, a stacked 

bar graph is shown, illustrating the emotions detected related to videos whose 

descriptions reference at least one of five locations - in this case Paris, London, 

Washington, Brussels and Cuba. 

 

At the top right, a word cloud with all entities detected in the video descriptions is shown. 
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At the bottom left, we see emotion histograms for the most frequently occurring entities.  

 

Finally, at the bottom right, we see a table with the matching video descriptions. 
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This dashboard allows journalists to find videos associated with a combination of places, 

emotions and entities. 
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The second dashboard focuses on Social Content. 

 

On the left, we see a list of IPTC topics with the number of tweets matching a particular 

topic.  

At the top right, we see five pie charts, one for each of five Ekmanian emotions (the sixth 

Ekman emotion ‘surprise’ cannot currently be detected), with IPTC topics represented by 

the individual segments.  
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Finally, at the bottom right, we see the list of tweets.  

 

Again, topics and emotions can be selected.  

A possible variant of the social dashboard is shown below, this time for Facebook posts.  
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At the top, we see an evolution over time of the number of Facebook posts ingested into 

the system at 10-minute-intervals.  

One can clearly see the low activity during night-time Again, the colors within each 

stacked bar represent emotions. 

At the bottom left, a list of filterable categories is shown. 
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At the bottom right, the matching Facebook posts are shown. 

 

Thus, both variants of the Social dashboard allow Social Media content (tweets or 

Facebook posts) to be filtered by emotions and topics, allowing a journalist to identify 

relevant tweets to use for his or her story. 
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3 Back-end for Pilot I 

3.1 MixedEmotions Platform: Involved Modules 

 

The following picture shows the modules belonging to the MixedEmotions Platform that 

are involved in Pilot I. The modules that are intended to be used in the final version of  

the Pilot I are shaded in green 

 

 
 
Figure 1. Pilot I: MixedEmotions Platform Involved Modules 
 

The modules belonging to the MixedEmotions Platform are described in the related 

deliverables of WP3, WP4 and WP5. 

3.2 General Description and Architecture Overview 

Pilot I is composed of two main use cases, both of which share the architecture of the 

pipelines involved in the analysis process, as shown in the next picture.  
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Figure 2. Pilot I Architecture Overview 
 

The data sources (social media texts, audio/video descriptions) provide the content to 

analyze. The analyzers enrich the original data with semantic information and an 

ElasticSearch database stores all the content. In addition, the story line aggregator 

clusters entities and topics originating from video descriptions and news stories. The 

clustered entities are then used to synthesize story lines. 

3.3 Emotion-driven Editorial Dashboard Back-end 

The following architecture represents the back-end of the Emotion-driven Editorial 

Dashboard - it shows all the modules involved in the Pilot I for this use case and an 

overview of their interactions (that will be detailed in the next sections).  
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Figure 3. Emotion Driven Editorial Dashboard Back-end 
                

This is the list of the involved modules and their roles:  

 

● Crawler Manager 

● Social Media External Crawlers 

● Facebook Analyzer 

● Twitter Analyzer 

● MixedEmotions Platform 

● SIF Reader 

● COGITO API 

● UPM Sentiment and Emotions Recognizers 

● ExpertSystem Custom Extractor 

● ElasticSearchDAO 

● Story line Aggregator 

● Data Provider 

● ElasticSearch 

● Emotion-driven Editorial Dashboard 

● Social Semantic Knowlodge Graph 
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The Crawler Manager exposes a set of REST APIs that give the possibility to send 

commands to the crawlers (i.e. start, stop, add hashtag/link, etc...); crawlers are 

specialized for crawling content and metadata from Facebook and Twitter and save the 

results in file system directories. Other crawler modules are provided by BUT and UPM. 

The SIF Reader is in charge of transforming SIF files into JSON format and of extracting 

content to analyze. SIF format is an Expert System proprietary format for tagging 

crawled social media content. 

The Cogito API exposes a set of services for text analysis, while the UPM service 

extracts emotions and sentiment. The Cogito API is composed by a set of modules with 

specialized tasks: they are in charge of extracting topic, sentiment, entities and of 

performing entity linking operations: this sub-module sends the Wikipedia URL of each 

extracted entity to the Social Semantic Knowledge Graph which generates the knowledge 

graph by exploiting DBpedia and Wikipedia. The Custom Extractor, provided by 

ExpertSystem, is specialized for extracting sentiment and emotions from tweets. 

ElasticSearchDAO is in charge of communicating with the ElasticSearch Database, 

where all the data is stored. It is composed of two main utilities, Indexer and Searcher. 

Indexer receives requests for indexing data, so it communicates with the database only 

for sending data to store; Searcher receives requests for searching data, so it performs 

searches on the database and returns results.  

Social Semantic Knowledge Graph generates a Knowledge Graph from DBpedia and 

Wikidata. 

The Story line Aggregator extracts story lines from social, video and article analysis 

results. 

The Dashboard is described in section 2.2. 

3.4 Emotion-driven  Smart TV Back-end 

The following architecture represents the back-end of the Emotion-driven Smart TV. It 

shows all the modules involved in the Pilot I for this use case and an overview of their 

interactions (that will be detailed in the next sections).  
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Figure 5. Emotion-driven Smart TV Back-end 

This is the list of the involved modules and their role:  

● DW Repository 

● Teaser/Article Analyzer 

● Transcription Analyzer 

● DW Client 

● Downloader 

● COGITO API 

● STT 

● ElasticSearchDAO 

● ElasticSearch 

● Data Provider 

● Story lines Aggregator 

● Emotion-driven Smart TV 

DW Repository stores all the media content, i.e. audio, video and articles together with 

related metadata. It exposes a set of APIs to which the DW Client sends requests for 

getting this metadata. The latter contains the teaser, the text of the news and the link to 

the media content. 

The Downloader is in charge of downloading the resource from the URL referenced by 

the metadata, while the Cogito API performs semantic analysis of teasers and articles. It 

is composed by a set of modules with specialized tasks: they are in charge of extracting 

topic, sentiment, entities and of performing entity linking operations. 
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DW Client, Downloader and Cogito API compose the Teaser/Articlest Analyzer. 

ElasticSearchDAO is in charge of communicating with the ElasticSearch Database, 

where all the data is stored. It's composed by two main utilities, Indexer and Searcher. 

Indexer receives requests for indexing data, so it communicates with the database only 

for sending data to store; Searcher receives requests for searching data, so it performs 

searches on the database and returns results. 

The Story line Aggregator is the same module of the emotion-driven Editorial Dashboard 

Back-end. It is in the back-ends of both use cases. 

3.5 Analysis Pipelines 

3.5.1 Social Media data collection Pipeline 

The following diagram (Figure. 6) provides an overall work flow for Social TV. Single 

atomic actions are gathered in order to set distinct activities. 

 
Figure 6. Social Media data collection Pipeline 
 

It is mainly composed of two main flows that respectively illustrate the Facebook 

Pipeline and the Twitter Pipeline.  

Both of them take input from the social media crawlers, in particular from directories in 

the file system, where the crawlers save media content and related metadata in an XML 

based format (SIF - Simple Input Format, an Expert System proprietary format). Crawlers 

receive commands through a set of APIs exposed by the Crawler Manager. 
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The analysis is performed by a set of analyzers that can be either modules and external 

services. The first module, the SIF Reader, fetches and transforms the SIF format into a 

JSON format and extracts the content to analyze; this is the activity called "SIF Reading", 

which results in are either storing JSON data in ElasticSearch, in the "es_contents" index, 

and, at the same time, extracting the tweet/post to analyze. 

The analysis is performed by the CogitoAPI, which extracts topics, entities, main-lemmas 

and sentiment, by the UPM sentiment analysis service, which recognizes sentiment and 

emotions, and by the ExpertSystem Custom Extractor, provided by ExpertSystem, which 

extracts sentiment and emotions (this last analysis is only performed for tweets). 

Regarding the posts, the last action is the calculation of the trending entities for each 

topic and storing results. 

3.5.2 Emotion-driven Smart TV Pipeline 

The following diagram (Figure 7) provides an overall work flow for Emotion-driven 

Smart TV Pipeline. Single atomic actions are gathered in order to set distinct activities. 

 
Figure 7. Emotion-driven Smart TV Pipeline 
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The first activity consists of fetching DW content through the DW Client API which 

reads the list of items and, for each of them, invokes the details API; the union of the item 

metadata with the details metadata composes the JSON that is stored in ElasticSearch, in 

the "dw_contents" index. At the same time, other actions extract respectively the teasers 

and the articles, and download the media resource. Teaser and articles are sent to the 

second activity of the Teaser/Text Pipeline, while the Transcription Pipeline starts from 

the downloaded files.  

In particular, teasers and texts are sent to the Cogito API that performs the semantic 

analysis and results are stored in ElasticSearch in the "analysis" index. 

Example of Video description analysis results 

Emotion Analysis (Textual English Emotion Extractor-UPM module)  

Description 

“CAR's Touadera to reunify country Zimbabwe takes over diamond mines Setbacks in 

Kenya ahead of 2017 elections” 

 

Emotion analysis 
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Entity extraction and topic categorization 
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4 Conclusion 
This document presented both the front-end and the back-end for Pilot I. For the front-

end, we described two use cases — one targeting the Deutsche Welle TV viewer 

(Emotion-driven Smart TV), the other one targeting Deutsche Welle journalists (Emotion-

driven Editorial Dashboard).  

Both have in common that trending story lines on Social Media are linked to the 

emotions detected in the Social Media discussions around these story lines.  

The TV viewer uses a visualization of these emotions to select interesting story lines and, 

as a result, gets a list of recommended videos matching the selected story line. The editor 

on the other hand uses the system to select story lines by filtering topics and entities and 

then searches for interesting Social Media comments matching the selected story line 

which can then be used for new articles and videos on the given subject. The Kibi 

dashboard is ideally suited for such tasks.   

As for the back-end, a design of the Pilot I architecture is described with focus on the 

used modules of the MixedEmotion Platform. Also, the pipeline for both use cases is 

described. Finally, in order to illustrate the functionality of the analysis module,  three 

examples were presented: emotion analysis for video descriptions, entity extraction and 

topic categorization.   
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Annex A:  JSON format used to provide story lines to 

Apple TV device 
{ 
 "storylines": [ 
  { 
   "title": "Storyline title", 
   "description": "Storyline description", 
   "thumbnailurl": "http://www.dw.com/image/0,,19142090_303,00.jpg", 
   "timestamp": "2016-03-20T17:01:05Z", 
   "emotions": { 
    "model": "plutchik",  
    "emotionlist": [ 
     { 
      "name": "admiration, 
      "occourrances": 7 
     }, 
     {     
      "name": "terror, 
      "occourrances": 4 
     } 
    ] 
   }, 
   "dwVideoIds": [103467, 234423, 23423] 
  } 
 ] 
} 
 

 


