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1. Existing methods usually use rich side information, or customized
POI graphs to capture the sequential patterns among POls.
However, the graphs only focus on connectivity between POls.

(a) Customized POI graph (b) Learned POI graph
2. Author define a similarity function to consider both
spatiotemporal information and user preference in modelling Figure 1: A simple example that illustrates the difference
. . between customized POI graph and our learned POI transi-
Sequentlal regu la rty. tion graph. We use purple circle and green circle to indicate

current POI and neighbor POI, respectively.
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Figure 3: The overview of Graph-Flashback.
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PROBLEM STATEMENT

set of users U ={u1,up, ... uqq}

set of locations (POIs) £ = {l1, L, .... 1 ¢}
Check-in' ¢ = (u, 1, t)

User trajectory Tu,- = {61, Coyunn, Cm}

A knowledge graph G = (V,E, A, B,¢,¥,R)
dp(v) e A Yle) € B

= (h,p,I) (Bob, visit, aquarium)

Artificial Intelligence
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Figure 2: A simple illustration of our Spatial-Temporal
Knowledge Graph.

visiting (u,ry, 1)
temporal ~ (l1,1¢,12)
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d(l,12) = ||lh +r: = 12]],

M(i, j), it POLlj € Ni(l;),

0, otherwise,

G(ij) = (4)

A=D"'G. (5)

(b) Learned POI graph
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Table 1: Datasets Statistics

Dataset Gowalla Foursquare
#Users 7,768 45,343
#POlIs 106,994 68,879
#Check-ins 1,823,598 9,361,228
#Entities 114,762 114,222
#Relations 1 4

#Triplets 6,420,914 7,200,989
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Table 2: Performance comparison against baselines on Gowalla and Foursquare datasets. In each column, we use boldface and
underline to indicate the best and second-best results, respectively. ("STAN use a part of users (100) to train model at a time and
test performance on these users. Therefore, it requires running many experiments to test model performance on all users and
regards the average performance of these experiments as the final performance. In this light, we use all users and first 2000
users to test model performance on Gowalla and Foursquare datasets due to the large number of users on Foursquare dataset.)

Methods Gowalla Foursquare

Acc@1 Acc@5 Acc@10 MRR Acc@1 Acc@5 Acc@10 MRR

PRME 0.0740 0.2146 0.2899 0.1503 0.0982 0.3167 0.4064 0.2040
STRNN 0.0900 0.2120 0.2730 0.1508 0.2290 0.4310 0.5050 0.3248
DeepMove 0.0625 0.1304 0.1594 0.0982 0.2400 0.4319 0.4742 0.3270
LBSN2Vec 0.0864 0.1186 0.1390 0.1032 0.2190 0.3955 0.4621 0.2781
STGN 0.0624 0.1586 0.2104 0.1125 0.2094 0.4734 0.5470 0.3283
Light GCN 0.0428 0.1439 0.2115 0.1224 0.0540 0.1790 0.2710 0.1574
Flashback 0.1158 0.2754 0.3479 0.1925 0.2496 0.5399 0.6236 0.3805
STAN* 0.0891 0.2096 0.2763 0.1523 0.2265 0.4515 0.5310 0.3420
Graph-Flashback 0.1512 0.3425 0.4256 0.2422 0.2805 0.5757 0.6514 0.4136
Improvement (%) 30.57% 24.36% 22.33% 25.82% 12.38% 6.63% 4.46% 8.70%
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0.1514 0.2430
0.1510 0.2418
Table 3: Ablation experiments on Gowalla dataset. Graph- - 0.1506 0.2406
Flashback w/o GCN denotes disabling the GCN layer, and g E '
Graph-Flashback w/o Preference represents disabling the <0.1502 0.2394
User-POI preference graph. 0.1498 0.2382
0-1494 7Sl Hs1 Rsl Es2 Hs2 Rs2 02370~ 1 Hsl Rsl Es2 Hs2 Rs2
Methods Methods
Methods Gowalla
Acc@1jAcc@5|Acc@10] MRR (a) Acc@1 comparison on Gowalla (b) MRR comparison on Gowalla
Flashback 0.1158|0.2754 | 0.3479 |0.1925
Graph-Flashback w/o GCN  [0.1356|0.3055| 0.3762 |0.2163 Figure 4: The performance comparison among different KGE
Graph-Flashback w /o Preference|0.1506 [0.3419 | 0.4253 |0.2419 algorithms used in different knowledge graphs constructed
Graph-Flashback 0.1512/0.3425| 0.4256 0.2422 by different schemes on Gowalla dataset. E is TransE, s1 de-

notes that knowledge graph is constructed by first scheme.
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Figure 5: The performance comparison among learned POI
graphs and customized POI graph. NG denotes not using any
graph, CG represents the customized graph, and EG denotes
the POI graph learned by TransE algorithm.

Figure 6: The performance comparison about the number of
nearest neighbors k; and k,, .
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