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Twitter 
 Popular microblogging service 

 50 million active users 

 Real-time nature 



Event Detection 
Event - an arbitrary classification of a space/time region. 

 

Target events properties: 

 Large scale 

 Influence people’s daily life 

 Have both spatial and temporal regions 



Semantic Analysis on Tweet 
 Search by keyword 

 Tweets classification 

 Statistical features 

 Keyword features 

 Word context features 



Tweet as a Sensory Value 
User = sensor 

Tweet = sensor reading 

 

Sensor characteristics: 

 Activated / inoperable / 
operating incorrectly 

 Time and location 



Temporal Model 
𝑝𝑜𝑐𝑐𝑢𝑟 𝑡 = 1 − 𝑝𝑓

𝑛0(1−𝑒−𝜆(𝑡+1))/(1−𝑒−𝜆)
 

𝑝𝑓 = 0.35 - false-positive ratio 

𝑛0 - number of sensors at time 0 

𝜆 = 0.34 



Spatial Model 
𝑥𝑡 , 𝑡𝜖𝑁  

𝑥𝑡 = 𝑓𝑡(𝑥𝑡−1, 𝑣𝑡−1) 
𝑣𝑡−1 − 𝑖. 𝑖. 𝑑. 𝑝𝑟𝑜𝑐𝑒𝑠𝑠 𝑛𝑜𝑖𝑠𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 

 Kalman Filters 
𝑝 𝑥𝑡 𝑧𝑡 = 𝑁 𝑥𝑡; 𝑚𝑡 , 𝑃𝑡 − 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 

𝑁 𝑥; 𝑚, 𝑃 − 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 
𝑚 − 𝑚𝑒𝑎𝑛, 𝑃 − 𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒, 𝑧𝑡 − 𝑑𝑎𝑡𝑎 𝑎𝑡 𝑚𝑜𝑚𝑒𝑛𝑡 𝑡 

 Particle filters 

𝐵𝑒𝑙 𝑥𝑡 = 𝑥𝑡
𝑖 , 𝑤𝑡

𝑖 , 𝑖 = 1. . 𝑛 

𝑥𝑡
𝑖 − 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝑕𝑦𝑝𝑜𝑡𝑕𝑒𝑠𝑖𝑠 𝑎𝑡 𝑡, 𝑤𝑡

𝑖 − 𝑤𝑒𝑖𝑔𝑕𝑡 



Information Diffusion related to a 
Real-time Event 

Earthquake information  

diffusion network 

 

 

 

Typhoon information 
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A new Nintendo game 

information diffusion network 



Evaluation by Semantic Analysis 
 



Evaluation of Spatial Estimation(1) 
 



Evaluation of Spatial Estimation(2) 
 



Earthquake Reporting System 
 



Conclusion 
 


