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A recurrent neural network model based on spatial and temporal
information for the next point of interest recommendation

CHAI Ruimin, YIN Chen, MENG Xiangfu, ZHANG Xiaoyan, GUAN Xin, QI Xueyue

(School of Electronic and Information Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract: The next point-of-interest (POI) recommendation has become an important task in location-based social net-
works. The existing models lack in-depth research on the temporal and spatial information transition between adjacent
check-in POIs and cannot effectively model the long/short time and distance preferences of the users accessing the next
POL. In response, this paper proposes a new session-based spatial-temporal recurrent neural network (SST-RNN) model
that is used to recommend the next POI. This model takes advantage of the spatial transition matrix and temporal trans-
ition matrix to respectively model the user’s spatial and temporal preferences, and comprehensively considers the se-
quence information and spatial-temporal information of consecutive check-in POIs as well as user preferences to do the
next POI recommendation. Experimental results in two real open datasets show that the performance of the proposed
SST-RNN model is significantly enhanced compared with the state-of-the-art models. On the Foursquare and CA data-

sets, the ACC@S5 is increased by 36.38% and 13.81%, and the MAP is increased by 30.72% and 17.26%, respectively.
Keywords: next point of interest recommendation; location-based social networks; recurrent neural network; sequence

information; temporal preferences; spatial preferences; user preferences; session
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Table 2 Performance comparison on the Foursquare

dataset by ACC@K and MAP %

By ACC@5 ACC@10 ACC@15 MAP
BPR 10.15 15.08 18.33 6.28
GRU 10.19 15.17 18.31 6.68
FPMC-LR 11.12 15.64 18.83 7.13
PRME-G 12.88 15.73 17.75 8.65
RNN 14.48 19.68 23.01 9.98
POI2Vec 15.45 18.79 20.55 10.84
Distance2Pre 15.02 20.38 24.28 10.08
SST-RNN 21.07 26.76 30.68 14.17
Improvement 36.38 31.31 26.36 30.72

R3 CAHIBE L ACC@K F1 MAP BRI L

Table 3 Performance comparison on the CA dataset

by ACC@K and MAP %
FEAY ACC@5 ACC@10 ACC@15 MAP
BPR 9.70 13.15 15.65 7.07
GRU 10.55 14.76 17.29 7.87
FPMC-LR 10.21 13.64 15.92 8.21
PRME-G 11.6 14.82 16.79 9.84
RNN 14.03 17.38 19.52 10.25
POI2Vec 13.18 16.5 18.52 9.98
Distance2Pre 14.99 19.39 21.98 11.18
SST-RNN 17.06 20.82 23.94 13.11
Improvement 13.81 7.38 8.92 17.26
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Table 4 Influence of 7, parameters on Foursquare and CA datasets %
G P/ 6 km 8 km 10 km 12 km 14 km
ACC@5 20.03 19.91 20.51 19.95 20.68
Foursquare

MAP 13.67 13.69 14.03 13.66 14.04

ACC@5 16.41 16.71 16.84 16.97 16.74

CA

MAP 12.59 12.68 12.86 12.89 12.67
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Table 5 Influence of 77, parameters on Foursquare and CA datasets %
PGS PP/ 8h 16 h 24h 32h 40 h
ACC@5 20.68 20.42 21.07 20.42 20.33

Foursquare
MAP 14.04 14.10 14.17 13.83 14.04
ACC@5 16.97 17.06 17.00 16.87 16.64
CA

MAP 12.89 13.11 13.11 12.58 12.72
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