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Abstract—LITMUS is a real-time online and openly accessible
service that collects high quality information on landslide events
from social media. This service uses disaster related keywords,
such as “landslide” and “mudslide”, to analyze messages posted
by English speaking users. However, comprehensive coverage of
disasters must include multilingual support as there are events
that are reported in languages other than English. We discuss
and evaluate possible implementations of such support using
“native” and “translated” approaches. “Native” approach in-
volves a complete reimplementation of the existing infrastructure
in another language whereas in the “translated” approach the
existing infrastructure can be used without modification. As
an illustration, we present a demo that extends LITMUS to
implement a “native” approach for multilingual reporting of
landslide events.

I. INTRODUCTION

The world is experiencing rapid growth in the amount of
published data which come from different sources, including
social networking platforms. The use of social networks in-
creases even further during mass emergency events, such as
disasters [1]. The availability of programming interfaces to
these platforms allows for near real-time processing of these
data for various purposes, including event detection [2].

LITMUS is an example application that collects high quality
information about landslide events from social networks [3].
However, it is implemented using an English based infrastruc-
ture, which is why it misses events that are reported in other
languages [4]. We extend LITMUS by adding multilingual
support.

Such support can be implemented using several approaches.
One approach, that can be denoted as “native”, involves
a complete reimplementation of the existing infrastructure
in another language. This approach requires a significant
amount of initial effort as each language dependent component
must be modified to support another language. An alternative
(“translated”) approach permits the usage of the existing in-
frastructure without modification by automatically translating
the incoming messages into the base language. This approach
entails minimal effort initially; however, it adds computational
and financial costs when online translation is used.

We implement and evaluate both approaches using Japanese
for evaluation purposes and describe a live demo that adds
support for Japanese, Portuguese, and Russian languages as
shown in Figure 1.

Fig. 1. Live demonstration of multilingual reporting of landslide events.

II. SYSTEM OVERVIEW

A. LITMUS: English based infrastructure

Before discussing the details of multilingual support, we
first provide an overview of LITMUS core infrastructure. The
infrastructure is responsible for data processing at two levels:

• Processing of individual messages, including the down-
loading, classifying and geotagging steps.

• Processing of groups of labeled and geotagged messages,
including location estimation and event scoring.

Processing of individual messages is needed, because each
message considered by the system must be both geotagged
and labeled – see Figure 2 for an overview of the corre-
sponding data flow. The type of events that we consider are
physical events that have a point in time and space. Labels
are determined based on the messages’ relevance to landslide
as a disaster. Typically, users do not disclose their location
for privacy reasons; therefore, the system attempts to assign
geographic coordinates based on the mentions of geographic
places in social media texts. The retrieved geo terms are
then converted to geographic coordinates using Google Maps
Geocoding API1.

After the processing of individual messages is finished, all
messages remaining in the system are both geotagged and
labeled. LITMUS next estimates possible landslide locations
by grouping messages based on their geographic coordinates.
Then, for each group of messages a decision is made whether
it is relevant to landslide or not. In practice, a relevance score is

1https://developers.google.com/maps/documentation/geocoding



Fig. 2. Data flow for processing individual tweets in English

Fig. 3. Data flow for processing groups of tweets in all languages

computed to show how likely a cell describes landslide events.
See Figure 3 for an overview of the data flow when processing
groups of messages.

B. LITMUS: Multilingual support

In this paper, we consider two approaches for adding
multilingual support to LITMUS that we describe next.

“Native” approach. The first approach can be denoted as
“native” and it involves a complete reimplementation of the
language dependent components in another language – see
Figure 4 for a high level overview of this approach. Note,
that only the data flow for processing individual messages
is affected as the processing of the groups of messages is
common for both approaches. Specifically, we modify the
downloader component to use search keywords in Japanese.
Next, we update the geo term extractor as it now has to process
messages in Japanese instead of English. The checkers for
irrelevant words and phrases are modified to use Japanese
specific terms. Finally, the feature generator is updated to use
language specific implementation of the Word2Vec algorithm.

“Translated” approach. In this approach the incoming
messages are automatically translated to the base language,
which is English. Then the existing LITMUS infrastructure is
used as is – see Figure 5 for an overview of this approach.
As modern translators support many languages, LITMUS can
potentially support multilingual reporting in those languages
and dramatically increase coverage of landslide events. As
an example, currently Microsoft Translator API supports 60
languages2.

Experimental evaluation. Next we provide an experimental
evaluation that compares both approaches. During the period
of March 3, 2014 through August 6, 2014 we collected 5,980

2https://www.microsoft.com/enus/translator/languages.aspx

tweets in Japanese. We manually annotate each tweet as either
relevant or irrelevant to landslide as a disaster and randomly
place it into training or evaluation datasets, such that training
dataset contains 90% and evaluation dataset contains 10% of
all tweets.

For the “native” approach we use a Word2Vec implementa-
tion using Japanese Wikipedia articles as document repository.
We convert each tweet to a vector using Japanese Word2Vec
implementation, build a classifier model based on the training
dataset and use the built model to classify tweets in the
evaluation dataset.

For the “translated” approach we translate each tweet in
the evaluation dataset to English using Microsoft Translator
API first. Then we apply the core LITMUS infrastructure to
classify the tweets in English. See the results of comparison
of classification performance between these approaches in Fig-
ure 6. Note, that “translated” approach outperforms “native”
approach based on our data. Despite this result, the demo
implements “native” approach as it does not require online
translation of incoming data.

III. DEMONSTRATION

We have extended LITMUS demonstration to support mul-
tilingual reporting of landslide events using “native” approach.
LITMUS downloads Tweet data using Streaming API in
near real-time by providing search keywords in multiple
languages3. At the moment, we support English, Portuguese,
Russian, and Japanese.

The incoming tweets are geotagged and labeled as described
in Section II. Then locations of potential landslide events are
estimated and a score is computed for each of those locations.
The demo displays events that are considered as relevant to
landslide as a disaster.

The demo contains web map and settings panels as shown
in Figure 1. The settings panel is located on the right side
of the demo and allows users to select social media data in
different languages. Users can toggle any of the social sensor
checkboxes to view the processed tweets in those languages.

We use a different color for each language to give feedback
to users regarding the language that each tweet is posted in.
There is also support for users to view detected events. Note,

3https://dev.twitter.com/streaming/overview



Fig. 4. Data flow for processing individual tweets in Japanese using “native” approach

Fig. 5. Data flow for processing individual tweets in Japanese using
“translated” approach

Fig. 6. Comparison of classification performance between “native” and
“translated” approaches

that this feed shows events detected by LITMUS using data in
all languages. Clicking on any event pops up an information
window with a summary of the number of tweets used to
detect that event by language.

Users can click on the summary link to view the detailed
information associated with that event as shown in Figure 7.
For each tweet the detailed view shows the location retrieved
by the geo term extractor, the original text and the label
generated by the system. Users can click on a tweet’s text
to view the original tweet.

IV. CONCLUSION AND FUTURE WORK

LITMUS is a system that collects high-quality information
about physical events from social networks in near real-time.
In this demo we extend LITMUS to support multilingual
reporting of landslide events. The system’s performance is
evaluated using “native” and “translated” approaches, where
“native” approach involves a complete reimplementation of
language-dependent components and “translated” approach
allows us to reuse the existing infrastructure without much
modification. In addition to adding support for new languages,
we are also extending LITMUS to support other social net-
works, such as Sina Weibo, which is the Chinese alternative
to Twitter.

Fig. 7. Landslide details page containing the tweets associated with the
detected landslide event.
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