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A pattern P is not closed if there is a frequent subsequence e in P’s 
projected database, whose support is equal to P’s support. The 
third strategy is backward checking scheme. A subsequence P 
needs not to be grown if there is a frequent location e before P, 
whose support is equal to P’s support. Thus, every pattern generat-
ed from P is contained by the subsequence generated from concat-
enating P and e and both subsequences have the same support. By 
applying the three strategies, the closed frequent subsequences can 
be efficiently mined. 

Since we aim to recommend the routes based on the query start-
ing/end locations, the mined subsequences can be further pruned 
accordingly. Besides, a subsequence is ruled out if its total travel-
ing time exceeds the time constraint specified by the traveler.   

Route Merge. Since the number of desired locations could be 
larger than the length of mined routes, we might need to merge the 
two or more separate subsequences to obtain routes satisfying que-
ry requirements. We merge two routes if they share at least one 
location. Taking Figure 2 as an example, assume two frequent 
subsequences, PA: <LA1, LA2, LA3, LA4> and PB: <LB1, LB2, LB3, LB4, 
LB5, LB6 >, are mined, and LA2= LB3. If the location LA1 is the start-
ing location, and the LB6 is the destination, we merge PA and PB to 
generate a new route PC: <LA1, LA2, LB4, LB5, LB6>. We average the 
support values of original routes to be the support of the merged 
route. 

 
Figure 2. An example of merging subsequences. 

Route Scoring.  To obtain a ranked list of top k routes, we provide 
three ranking criteria. The first utilizes the support value, which 
determines the popularity of mined subsequences. The second 
criterion utilizes the time constraint. We rank routes based on the 
whether its total spending time is close to the expected travel time 
given by the user. The third is the social effect. Users may prefer 
those mined subsequences that had ever visited by their friends. 
Therefore, for a mined route, if the sum of visiting times for its 
locations is larger, it will be assigned a higher rank. These ranking 
criteria can further be combined to have better quality of routes.  

3. TRIPREC SYSTEM AND EXPERIMENT 
The system interface of TripRec is shown in Figure 3. Travelers 
are allowed to input some desired locations or use the popular 
attractions the system suggest. They can also enter the expected 
travel time duration. The recommended top-k trip routes are shown 
in the right panel. If the traveler has Gowalla ID, the system can 
use his own social circle for recommendation. Furthermore, Tri-
pRec also recommends the transportation mode between locations, 
which is developed using Google Map API.  

 
Figure 3. The system interface of TripRec. 

We aim to provide a real-time recommendation based on the user 
query. We conduct experiments to show the response time (in se-
conds) using some manually-compiled queries. We randomly se-
lect one hundred attractions in New York City and combine them 
to form new queries. The Figure 4 presents the average run time by 
varying the minsup from 1% to 20%. We can find that as the min-
sup gets smaller, the response time of our system increases slowly. 
Even with low minsup, our system still works efficiently, especial-
ly when using pruning strategies. Such results indicate TripRec can 
provide efficient real-time recommendations. 

           

 
Figure 4. Time efficiency in seconds for our TripRec. 

4. Conclusion 
In this paper, we demo a system that recommends trip to users 
based on check-in data. Different from the GPA-data driven rec-
ommendation, the check-in data provides a discrete time sequence 
of objects that allow us to provide more accurate recommenda-
tions. TripRec has several potential usage scenario such as recom-
mending one-day trip starting from a hotel for the first-time travel-
er; or recommending a series of landmarks that visited by the 
friends to a user.  
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