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A. The binary code of one trajectory point 
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B. The Base64 string of a trajectory point 
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A. Spatiotemporal point query  

B. Spatiotemporal range query  

Es Et
Es Et Sk

Es Et

s t k kQ E E S p p p

x1 y1 t1 x2 y2 t2

x1 y1 t1
x2 y2 t2

r
rlon rlat rtime

rlon rlat rtime

hlon hlat htime



hlon hlat htime

C. Spatiotemporal circle query 
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D. The web-service-based query interface 

A. The storage schema of trajectory data in the MongoDB 
database 



B. The performance comparison on the spatiotemporal 
range queries 

C. The performance comparison on the spatiotemporal circle 
queries 

D. The scalability of the ST-Hash indexing method 
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