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OVERVIEW 
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myVisitPlannerGR at a glance 

• “a web-based recommendation and activity planning 
system, aiming at providing the visitor or the resident 
of Northern Greece with personalized plans 
concerning available activities” 

– Broad range of activities 

– Three aspects of personalization 

– Dynamically non-intrusively updated user profiles 

– Constraint optimization scheduling engine 

– Semi-automated information gathering 

– Privacy is protected 
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Typical use case 

• STEP 1: Setting the visit framework 

– Time period, geographical areas, user profile 

• STEP 2: Selecting activities 

– Get/edit informed personalized recommendations 

• STEP 3: Forming the plan 

– Generate alternative plans, select one 

 

• STEP 4: Give Feedback   

– Rate the plan and the activities, give textual feedback 
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System architecture 
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Related systems 

• Yahoo!’s Trip Planner (http://travel.yahoo.com/trip) 

– Discontinued since March, 2014 

• Trip advisor (http://www.tripadvisor.com) 

• Lonely planet (http://www.lonelyplanet.com) 

• Travel Muse (http://www.travelmuse.com) 

• Plnnr (http://plnnr.com/) 

– Does not support a rich activity ontology, rich user 
preferences model, dynamic user profiling, collaborative 
filtering recommendations, integration with user’s 
calendar. 
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USER PROFILING 
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The Ontology 

• Ontologies are 
used both for 
describing 
activities, as well 
as for describing 
user’s preferences 
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User profile 

• Multiple profiles per user 

• Personal details such as age, gender, languages 
spoken, etc. 

• Weighted selection of activity types 

• Preferences over how each activity type should be 
scheduled 

• General scheduling preferences 

– Tightness, distribution of the free time 
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RECOMMENDATIONS 
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Hybrid Recommendation System 
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Recommendation Engine 1 

• Activities recommended based on user ratings and the 
similarity between the ontological descriptions of 
activities. 

• Input: 
– Previous activity ratings of the user of the form (activity, rating) 
– Activity class distance matrix (via Hadoop/Scalding) 
– Set of available to the specific trip activities 

• Process 
– Set the weight of each available activity based on: 

• Its similarity to each rated activity class 
• Each rated activity’s class actual rating 

• Output 
– Set of weighted activities of the form (activity, weight) 
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Recommendation Engine 1 – Trade-offs 

• Advantages 

– Does not require other users’ ratings 

– Activity class distance matrix is computed offline and does 
not change often 

– Usage of ontological description of activities 

• Disadvantages 

– Does not take into account other users’ ratings 

– Requires some user activity ratings 
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Recommendation Engine 2 

• Activities recommended based on clustering similar users and 
the cluster’s aggregate ratings. Users are clustered based on 
their given profile preferences. 

• Input: 
– User cluster membership (via Hadoop/Mahout) 
– Aggregate cluster activity ratings of the form (activity, rating) 
– Set of available to the specific trip activities 

• Process 
– Set the weight of each available activity based on 

• The cluster’s aggregate rating if the activity is directly rated 
• The cluster’s aggregate preferences if the activity is not directly rated 

• Output 
– Set of weighted activities of the form (activity, weight) 
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Recommendation Engine 2 – Trade-offs 

• Advantages 

– Takes into account other users’ ratings 

– User clusters do not change often and can be computed 
offline 

– Usage of ontological description of user preferences 

– Does not require activity ratings from the specific user 

• Disadvantages 

– Does not take into account the user’s ratings 

– Requires enough users for clustering 

May 15th, 2014 SETN-2014, Ioannina, Greece 16 



Fusion 

• The results from the two recommendation engines 
are merged into a common result set 

• Each engine’s results are additionally weighted to 
express the confidence in the quality of its result as a 
function of user: 

– Profile preferences genericity / specificity 

– User ratings count and distribution 

– User cluster size 

– User cluster aggregate preference genericity / specificity 

May 15th, 2014 SETN-2014, Ioannina, Greece 17 



SCHEDULING 
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Activity types 

• Several types of activities 

– Fixed or multiple time references 

– Fixed or alternative locations 
• Furthermore: Single or different start and end locations 

– Fixed or variable durations 

• Complex temporal  
domains 

– Defined in a  
structured way 
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Rich preference model 

• Each activity has a value for the user 

• Temporal Preferences over activities or activity 
classes 

– E.g., schedule the activity in the morning 

• General scheduling preferences 

– Tight / relaxed schedule 

– Balanced or focused free time  
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Scheduling 

• Two stages scheduling 

– STAGE 1: A good solution is found through greedy search 
(Squeaky Wheel Optimization) 

– STAGE 2: Further improvement through stochastic local 
search (Simulated annealing) 

 

• Generating alternative plans 

– Having found some plans, a metric of the distance from 
the already found plans is also considered 
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INFORMATION EXTRACTION 
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• Problem  
lack of structured cultural event data 

 

• Fact  
there exist sites presenting such events 

– they classify the articles into categories (theater, etc) 

– they organize the material in master-detail fashion 

 

• Approach Used 
Web Content Extraction (DEiXTo Suite) 

23 

Feeding system with cultural events 
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A typical master page (theater) 
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A typical detail page (an event) 
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• Two (2) types of wrappers are executed periodically:  

– master wrappers: extract URLs of event (detail) pages 

– detail wrappers: extract the text presenting the event 
 

• If the category of the event is known at design time: 

a) we store an HTML part to later search for metadata 

b) we store the clean and stemmed text to use as training 
instance for the classifier 

• If the category of the event is not known: 

– we extract as previously, (a) and (b) 

– we predict the category of the event with the classifier 
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Extracting Events from Known Sites 
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• We use regular expressions on the event's extracted 
text, to detect candidate metadata. 

– location, date, time, etc 

• A human user will evaluate these metadata and 
produce the final event record. 

 

• A similarity measure mechanism is developed to 
prevent the same event from entering twice in the 
database. 
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Extracting Event Metadata 
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• Aim: detect new sites presenting cultural events  
 

• We do focused Google searches and examine the top 
N results for promising event pages. 
– we extract the text as usual, and 

– the classifier determines if the page is a cultural event 
 

• If a promising page is found, we crawl its domain at 
certain depth, to see if it is "cultural event rich". 
– a human user will decide if a promising site will be  

included for periodic extraction 
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Searching for New Sources 
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PRIVACY PROTECTION 
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Privacy Requirements 

• Use and store only the necessary user information 
for each process, to minimize the possibility of data 
leakage.  

• Identification of the minimum scope of user profile 
data usage for each system process.  

• The dataset used by the recommendation system 
should not allow the identification of users. 
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User data usage scope 
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Entity User Recommender Scheduler 

Scope 

 

Data 

Type 

Profile 

Editing 

(UI) 

Activity  

Similarity Based  

Recommendation 
User Clustering  

Cluster-based 

recommendation 
Scheduling 

Demographic Data ■ ■ 

Activity Type 

Preferences 

(in User Profile) 

■ ■ ■ 

System Preferences 

(in User Profile) 
■ ■ 

Detailed User 

Interaction Log 
■ 

Activity Ratings ■ ■ ■ 



General Privacy Protection Measures 

• User data is stored in encrypted form in the 
database. 

• Transparent encryption /decryption of user data: 

– User login triggers data decryption. 

– Data kept decrypted during a user's session 

– User logout or session timeout triggers re-encryption 
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CONCLUSION 
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Project details 

• Start: April 2011 

• End: December 2014 (36+8 months) 

– Debugging in process, stable version online available 

– Final evaluation has been scheduled for September, 2014 

• Funding agency: General Secretariat of Research and 
Development 

• Action: Synergasia 2009 (ESPA 2007-2013) 

• Budget: 419.656,70€ 

– Public contribution: 334.612,70€ 
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Project partners 
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Please, send us your feedback 

• http://mvp.gnomon.com.gr 

 

 

May 15th, 2014 SETN-2014, Ioannina, Greece 36 

http://mvp.gnomon.com.gr/

