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Method for individual activities recognition incorporating

spatial preference and semantics
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(1. School of Electrical and Information Engineering, Beijing University of Civil Engineering and Architecture, Beijing 100044, China;

2. School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The recognition of individual activities helps in the realisation of functions such as user profiling, personalized recommendations,

abnormal behaviour detection, city-wide group behaviour analysis and resource allocation optimisation. A recognition method for the semantics of

individual activities based on sparse social media check-in data was proposed. The temporal periodicity and tendency features of activity behaviors

were extracted from the check-in data, and a spatial preference quantification algorithm was utilized to extract the preferences of groups and

individuals from the spatial relevance between individual and group activities. The natural language embedding model BERT was used to extract the

semantics of POIs ( point of interest). The temporal features, spatial preference features and text features of POI's names constituted the joint

spatio-temporal features characterizing group and individual preferences, and the joint features were classified by the extreme gradient boosting

classifier to obtain the activity semantic recognition results. With the results of comparison experiments and ablation experiments on the Foursquare

dataset, it was validated that the model proposed can effectively improve the accuracy of activity semantics recognition.
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Fig.6  Comparison of the model performance in view of

spatial preference features
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Tab.2  Comparison of several activity semantics recognition

algorithms on New York City dataset

Bk MEERR O ORIERR HEDR O FILE ARifER
SUP  0.45 0.44  0.39  0.33 0.0002
LLDA  0.76  0.73  0.68  0.70 0.000 3
MLP  0.83  0.80 0.74  0.75  0.000 2
MFAR  0.87  0.88  0.84  0.86 0.000 2
®3 FREBENEDECGARNEEMLER

Tab.3  Comparison of several activity semantics recognition

algorithms on Tokyo dataset

Bk ERRRORTER HJRPR FLE ez
SUP  0.53  0.41  0.42  0.41 0.0003
LLDA  0.86 0.85 0.82  0.83 0.0002
MLP  0.70  0.68  0.66  0.67  0.000 2
MFAR  0.96  0.95 0.95  0.94 0.000 2
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