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Mission 

At IDA@SMU we create novel techniques inspired by knowledge 

discovery, data mining, machine learning, artificial intelligence and 

statistical analysis to work with data from various sources. 

Current Focus 

 Massive data stream modeling: TRACDS
TM

 

 Hurricane intensity prediction 

 Effective metagenomic classification for the 

Human Genome Project 

 Recommender systems: R/Apache Mahout 

 
http://www.lyle.smu.edu/IDA 

http://www.nih.gov/
http://www.noaa.gov/index.html


Lower 9th Ward of New Orleans, Louisiana, Feb 27, 2006 

Photographer:  Mackenzie Schott 



Hurricane Intensity Prediction 

Katrina Facts: 

 Category 5 - 175 mph 

 Damage: >$100 billion 

 Fatalities: >1,800 

 

“Objective: Improve forecast skill to 
accuracy and confidence levels required 
for decision‐making and risk 
management” 

NOAA’s National Weather  
Service Strategic Plan 2010-2020 

 

 Intensity = sustained wind speed 

 Very difficult to predict  
 (rapid intensification) 

 National Hurricane Center uses 

– Dynamical models: computational 
intensive and slow 

– Statistical models: Statistical Hurricane 
Intensity Prediction Scheme (SHIPS)  

Path of Hurricane Katrina (2005) 

Color shows intensity 
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PIIH – Prediction Intensity Interval Model for Hurricanes  

Historic hurricane data 

 
Features 
 Current wind speed 

 Various temperatures 

 Time of the year 

 Direction of movement 

 GOES Satellite Data  (IR) 

 
Currently 23 features from the  

Statistical Hurricane Intensity  

Prediction Scheme (SHIPS)  

TRACDS
TM

 

 Data stream  

clustering + temporal  

order model 



Prediction using PIIH – Irene (2011) 

Current features of hurricane 
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Prediction using PIIH – Irene (2011) 

Current features of hurricane 

Aggregate possible  

future scenarios 

 into a prediction 
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Prediction Results for Irene (2011) 

MAD MSE 

PIIH 14.28 310.79 

SHIFOR 5* 12.64 229.49 

LGEM 15.06 411.73 

SHIPS 14.80 319.64 

D-SHIPS 17.11 500.36 

MAD … Mean average deviation 

MSE … Mean squared error 

* Baseline model 



http://IDA.lyle.smu.edu/PIIH/ 



Cooperation & Media Coverage 
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Branch Chief, Hurricane Specialist Unit, NHC, NOAA 

 

 

 
 

 

 

 

 

 

Mark Demaria 
Chief of the NESDIS Regional and Mesoscale 

Meteorology Branch, CIRA, NOAA 

 

 

 

 
 

 

 

 

 

 

http://www.noaa.gov/index.html
http://www.guardiannews.com/


Future Work 

1.  Deploy model with NOAA 
 Add decay model over land 

 Evaluate additional features 

 Predict rapid intensification 

 Interface with NOAA’s systems 

 

 

2.  Improve the TRACDSTM model 
 Data stream clustering 

 Higher-order effects 

 Improve model selection and outlier 

handling 

 

 

 

Possible collaboration with  

research team at  

Watson Research Center 

http://www.noaa.gov/index.html


Thank you! 
 

http://www.lyle.smu.edu/IDA 

 


