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Abstract  With the popularization of information technology, the civic public service platform
has accumulated a large number of public livelihood complaint data that need to be analyzed. The
traditional event detection methods do not take the regional patterns of events into consideration.
Meanwhile, the GPS geographic information used by these methods is also not easy to obtain.
Therefore, many studies are looking for efficient and accurate methods to deal with the problem

of recognizing the region patterns of events. However, it is not efficient to use the existing event
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detection methods to capture the potential events in the civic public service. In this paper, we
propose a real-time region-adaptive method for bursty event detection, called RAEDetection.
First, the recognition of bursty words from data stream is the basis of discovering the bursty
events. The traditional Kleinberg model can only find these bursty words from the static data.
Therefore, we propose an improved incremental Kleinberg model to identify the bursty words
from the real-time data stream. Then, after obtaining the bursty words, we propose an algorithm
based on hierarchical semantic analysis for recognizing the candidate bursty events. With bursty
words as clues, this algorithm finds the topic bursty events with semantic information from topics
and then divides these events into more fine-grained candidate bursty events with the semantic
information from the complaint records. Finally, in order to filter out the noise records in the
candidate events, the event region tree is constructed to recognize the regional patterns of events.
The event region tree has a three-level structure corresponding to the addresses in the city,
district and street level respectively. According to the maximum entropy principle, we assume
that the address distribution of one certain event obeys the discrete uniform distribution. We use
KL distance to compare the distance between the statistic address distribution and the assumed
address distribution. We choose the number of addresses which can minimize the value of the KL
distance to indicate the geographical regions of that event, so as to realize the adaptive recognition
of regional patterns. The experimental results from two real-world datasets from civic public
service and one social media dataset from Twitter show that our method outperforms the state-of-
the-art methods for both detection accuracy and computing performance, with good data and
system scalability. In the real application scenarios, compared with algorithm TrioVecEvent,
GeoBurst, and TopicSketch, the pseudo F1 values of our algorithm RAEDetection are increased
by 54.85%, 221.13%, and 84.26% on average, respectively. To further explore the influences
of the size of the sliding window and the threshold value of semantic similarity on our method, we
carried out the relevant experiments and find that the our RAEDetection achieves the best performance
when the sliding window size is set to 40 minutes and the threshold value of semantic similarity is
set to 0.5 and 0.6 on the Nanjing and Suzhou dataset respectively, which has an important
guiding role for the practical application of our algorithm. Finally, the proposed method has been
successfully adopted and validated by the civic public service platform of Jiangsu province.

Keywords event detection; burstiness analysis; region adaptation; public services hotlines; data

mining
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Background

Event detection is an important technology in data mining
and has achieved more and more attention from academia and
industry. The data sources of early event detection tasks are
mainly news reports. Due to the limitation of data sources,
such event detection methods are not suitable for real-time
detection. Since 2010, the rise of social media has posed new
challenges to bursty event detection. Many studies are looking
for efficient and accurate methods to deal with the problem of
recognizing the region patterns of the events. According to
the different regional scopes of events, the existing detection
methods can be divided into local bursty event detection and
global bursty event detection.

However, the traditional event detection methods do
not take the regional patterns of events into consideration.
Meanwhile, the GPS geographic information that these
methods depend on is also not easy to obtain. Therefore, it is
difficult to use the existing event detection methods to
capture the potential hotspots in the public service hotline
directly.

In this paper, we propose a real-time bursty event
detection method, called RAEDetection, based on the region
adaptation. Firstly, an algorithm based on the incremental
Kleinberg model is proposed to identify bursty words from
the data stream in real-time. Then, based on the topic model,
a clustering algorithm for generating candidate bursty events
is proposed. With bursty words as clues, this algorithm can

divide potential events with similar semantics into more
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fine-grained events and form candidate bursty events. Finally,
in order to filter out the noise records in the candidate
events, the event region tree is constructed to recognize the
regional patterns of events. The event region tree has a
three-level structure, which corresponds to the addresses in
the city, district and street level respectively. According to
maximum entropy principle, we assume that the address
distribution of one certain event obeys the discrete uniform
distribution. We use KL distance to compare the distance
between the statistic address distribution and the assumed
address distribution. We choose the number of addresses
which can minimize the value of the KL distance to indicate
the geographical regions of that event, so as to realize the
adaptive recognition of regional patterns.

The extensive experimental results show that RAEDetection
can effectively detect bursty events in the data stream.
Compared with other baseline methods, it can reduce the
repetition rate of event detection, and improve the accuracy
of event detection. Moreover, our RAEDetection method is
more efficient than the compared methods and achieves a
good data and system scalability proved by the experimental
results on two real-world datasets.
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