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Abstract  The rapid development of location-based social networks (LLBSNs) has provided an
unprecedented opportunity for better location-based services through Point-of-Interest (POI)
recommendation. POI recommendation is a personalized, location-aware, and context depended
recommendation. However, extreme sparsity of user-POI matrix creates a severe challenge. In
this paper, we propose a context-aware probabilistic matrix factorization method called TGSC-
PMF for POI recommendation, exploiting geographical information, text information, social
information, categorical information and popularity information, incorporating these factors
effectively. First, we exploit an aggregated Latent Dirichlet Allocation (LDA) model to learn the
interest topics of users and infer the interest POIs by mining textual information associated with
POIls and generate interest relevance score. Second, we propose a kernel estimation method with
an adaptive bandwidth to model the geographical correlations and generate geographical relevance
score. Third, we build social relevance through the power-law distribution of user social relations
to generate social relevance score. Then, we model the categorical correlations which combine the

category bias of users and the popularity of POIs into categorical relevance score. Further, we
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exploit probabilistic matrix factorization model (PMF) to integrate the interest, geographical,

social and categorical relevance scores for POI recommendation. Finally, we implement experiments

on a real LBSN check-in dataset. Experimental results show that TGSC-PMF achieves significantly

superior recommendation quality compare to other state-of-the-art POI recommendation techniques.
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Background

This paper belongs to social network and recommendation
system area. With the rapid development of mobile devices,
global position system (GPS) and Web 2.0 technologies,
location- based social networks (LBSNs) have attracted

millions of users to share rich information, such as geographical

location, experiences and tips. Point-of-Interest ( POI)

recommender system plays an important role in LBSNs since
it can help users explore attractive locations as well as help

social network service providers design location-aware
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advertisements for Point-of-Interest. Memory-based and
model-based collaborative filtering algorithms are normally
very effective in traditional recommendation systems, such as
movie recommendation and goods recommendation. However,
as a user can only visit a few POIs in LBSN, the check-ins of
POI recommendation are scarce, traditional collaborative
filtering recommendation methods easily suffer from the data
sparsity problem. Thus. collaborative filtering (CF) techniques

are unreliable for making effective POI recommendations.
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POI recommendation is a personalized, location-aware,
and context depended recommendation. Therefore, we propose
a context-aware probabilistic matrix factorization method
called TGSC-PMF for POI recommendation, exploiting
geographical information, text information, social information,
categorical information and popularity information, incorporating
these factors effectively.

First. we exploit an aggregated Latent Dirichlet Allocation
(LDA) model to learn the interest topics of users and infer
the interest POls by mining textual information associated
with POIs and generate interest relevance score. Second, we
propose a kernel estimation method with an adaptive band-
width to model the geographical correlations and generate
geographical relevance score. Third, we build social relevance
through the power-law distribution of user social relations to

generate social relevance score. Then, we model the categorical

correlations which combine the category bias of users and the
popularity of POls into categorical relevance score. Further,
our exploit probabilistic matrix factorization model (PMF) to
integrate the interest, geographical, social and categorical
relevance scores for POI recommendation. Finally, we
implement experiments on a real LBSN check-in dataset.
Experimental results show that TGSC-PMF achieves
significantly superior recommendation quality compare to
other state-of-the-art POI recommendation techniques.
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