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● POI categorization that can distinguish 
"atmospheres”

POI Atmosphere Categorization

How to realize it?
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Web Search Session Behavior



● POI categorization that can distinguish 
"atmospheres”

● To capture the POI atmosphere is to leverage  
embedded vector from user behavior on a web 
search engine

POI Atmosphere Categorization
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Proposed Method
LSTM with DSSM training
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● Next-query prediction with a deep structured semantic model 
(DSSM) can be useful for  representing “nuance” of each queries.

DSSM training for next query prediction



POI atmosphere categorization system



Data
● 480M single queries
● The average length of queries in the dataset was 9.14 Japanese characters
● The average number of terms in each query was 1.74
● The number of unique characters was 26,383

Training Condition
● Maximum iteration : 5M
● 3-layer 1024-dimensional LSTM
● 256-dimensional vector representation
● 50 days training with one GPU (Tesla V100)

Data / training conditions

Character-based input query string

Query vector
representation
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Experiment
Exp.1:  POI categorization  for basic performance evaluation



● Classification for POI of mixed categories 
located in Tokyo metropolitan area.

○ 9 parks

○ 6 famous buildings

○ 2 restaurant streets

Task1: POI classification 



● Proposed method can clearly separate POI  well.

Two-dimensional PCA-based visualizations
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● For embeddings of parks, buildings, and restaurant streets

● Proposed method can clearly separate POI  well.

Two-dimensional PCA-based visualizations

The building #5 is famous for 

having large restaurant area!



● Classification for 532 parks in Tokyo metropolitan area
● Japanese gov. established classification scheme of parks:

Task2: park classification
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Qualitative Evaluation



Separability Score
● the average accuracy of 10 runs of a simple classifier

Results
● Proposed method clearly perform well compared with skip-

gram classification

Quantitative Evaluation



Experiment
Exp.2:  Connecting Park Atmosphere to the Real World



Selected parks for detail analysis
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Two-dimensional PCA visualizations 
for embeddings of nine parks

Fishing

Proposed method Skip gram
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• We proposed a new POI categorization method that can represent
the atmosphere of a POI beyond its geospatial features.

• We focus on users’ search behavior with LSTM based encoding using
DSSM pre-training.

• We demonstrated the effectiveness of our method, especially for POI
atmosphere in comparison with the widely used skip-gram models.

• We believe that our method complements the existing methods
based on geographic features, and will encourage their use in the
real world.

Conclusions
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