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Geographical Data Generation for Testing Location-Based Services
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Abstract  With the rapid development of mobile cloud, mobile services have been an integrated
part of people’s daily life and work. Location-Based Services (LLBS) provide information services,
like navigation and recommendation, for given physical locations gathered through mobile
network. It is critical enabling technique for more and more mobile applications. Hence, the
correctness and completeness of LBS are important for mobile services. However, due to its
openness and complexity, LBS testing faces new challenges. Taking reverse-GeoCoding service
as an example, the paper investigates methods for geographic test data generation. Based on
simulated-annealing method, two algorithms are proposed for the definition of fitness functions.
One is based on the assumption of intensive area of valid positions, with spatial coverage as the
optimization objective. The other is based on the assumption of LBS fault models, with the
optimization objective to enhance defects detection probabilities. To guide effective search
process, the energy in the annealing algorithm is defined by the predicted probability using Naive
Bayes classifier. Experiments are exercised on real mobile service platforms, which show
encouraging results that the proposed methods can enhance test effectiveness and defect detection

capabilities with tolerable time cost.
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Background

With the expansion of mobile cloud, location-awareness
has been an enabling technique for a variety of mobile appli-
cations. Mobile devices gather geographical positions and
transfer the addresses to Location-Based Services (LBS)
through mobile network. LBS can then provide information
services such as transportation, entertainment and healthcare
for the given physical locations. It is considered as the “killer
application” of mobile commerce.

Many platforms have been built to provide open LBS
services. For example, Baidu, Tencent and Amap are three
widely used LLBS platforms in China. However, the quality of
location-awareness of Mobile applications varies across
different LBS platforms in terms of accuracy, completeness
and up-to-dateness. For examples, how well do the location-
based information services meet users’ expectations? How
many, and how precisely, are the locations covered in the
LBS system? How well are the data in sync with latest
updates? Research has been conducted on LBS quality from
various perspectives, such as content, usage, hardware and

communication network.

Validation of the quality attributes needs extensive an
continuous testing. However, LBS testing faces the challenge
of large input space of geographical locations. It is usually
impossible to enumerate locations, and thus hard to measure
and evaluate test adequacy in terms of spatial-coverage. In
addition, mobile applications are usually characterized by
online evolutions.

In response to the needs and difficulties, the research
investigates search-based methods for LBS test data genera-
tion. Taking reverse-GeoCoding service as a motivating
example, the paper proposed SA algorithms with different
assumptions and fitness functions.
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