
Accepted Manuscript

The xLiMe system: Cross-lingual and cross-modal semantic annotation,
search and recommendation over live-TV, news and social media streams

Lei Zhang, Andreas Thalhammer, Achim Rettinger, Michael Färber,
Aditya Mogadala, Ronald Denaux

PII: S1570-8268(17)30015-X
DOI: http://dx.doi.org/10.1016/j.websem.2017.03.002
Reference: WEBSEM 431

To appear in: Web Semantics: Science, Services and Agents on
the World Wide Web

Received date : 1 October 2016
Revised date : 1 March 2017
Accepted date : 26 March 2017

Please cite this article as: L. Zhang, et al., The xLiMe system: Cross-lingual and cross-modal
semantic annotation, search and recommendation over live-TV, news and social media streams,
Web Semantics: Science, Services and Agents on the World Wide Web (2017),
http://dx.doi.org/10.1016/j.websem.2017.03.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.websem.2017.03.002


The xLiMe System: Cross-lingual and Cross-modal Semantic Annotation,
Search and Recommendation over Live-TV, News and Social Media Streams

Lei Zhang, Andreas Thalhammer, Achim Rettinger, Michael Färber, Aditya Mogadala, Ronald Denaux

Institute AIFB, Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany
Expert System Iberia, Madrid, Spain

{l.zhang|thalhammer|rettinger|michael.faerber|aditya.mogadala}@kit.edu,rdenaux@expertsystem.com

Abstract

Modern Web search engines still have many limitations: search terms are not disambiguated, search terms in
one query can’t be in different languages, the retrieved media items have to be in the same language as the
search terms and search results are not integrated across a live stream of different media channels, including
TV, online news and social media. The system described in this paper enables all of this by combining a
media stream processing architecture with cross-lingual and cross-modal semantic annotation, search and
recommendation. All those components were developed in the xLiMe project.
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1. Motivation

The amount of entities in large knowledge graphs
(KGs) has been increasing rapidly, enabling new
ways of semantic information access, like keyword
and semantic queries over entities and concepts
mentioned in heterogeneous media items. While
entity search has become a standard feature, Web
search engines are still limited in their semantic
processing capabilities: it is not possible to disam-
biguate search terms manually, search terms in one
query can’t be in different languages, the retrieved
media items have to be in the same language as the
search terms and search results are not collected
across a live stream of different media channels.

In this work, we demonstrate a system that in-
tends to break the barriers in between languages
and modalities for a seamless semantic access to me-
dia streams. We first introduce a real-time process-
ing software architecture and an annotation data
model (Sec. 2) before describing the components for
cross-lingual annotation of multilingual text from
multiple channels, such as Live-TV, social media
and online news (Sec. 3). The annotated cross-
channel media stream allows multilingual and cross-
lingual semantic search (Sec. 4) as well as cross-
media recommendation (Sec. 5). We measure the
scalability of the complete system in terms of sev-

eral metrics (Sec. 6) before comparing the features
of our system to related approaches (Sec. 7).

This paper provides an overview of components
developed in the xLiMe project1 for the processing
of media content across languages, modalities and
channels using explicit semantics.

2. Cross-lingual and Cross-modal Process-
ing of Semantic Media Streams

The processing of different multimedia streams
is a cost-intensive task. It has been best performed
in a distributed manner. Unfortunately, the var-
ious sources, their individual particularities, and
their distributed processing pose a huge challenge
for data integration. As such, we consider three
different contributions: (1) multimedia sources; (2)
intelligent processing and (3) semantic integration.

The media sources include online news, social me-
dia and TV content. All of these sources are mul-
tilingual media streams with different and—in the
case of social media—changing velocity. The pro-
cessors include annotation tools for text (i.e., en-
tity linking) and video (i.e., optical character recog-
nition), accompanied by speech-to-text processing

1http://www.xlime.eu
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