ASSESSING RELEVANGE OF TWEETS IN NATURAL DISASTERS USING A MULTI-MODEL APPROACH
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* Coastal communities are at a higher risk to flooding and consequent damages due
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information (VGI) has not been investigated for disaster response. .
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Extract multidimensional attributes from streaming social media data. . e .
Develop statistical and machine learning approaches to infer patterns. B i — | \ 1 Semt 2017
Design and develop a generalizable architecture applicable to different ' M ornada
disaster events with minimal performance degradation. e ;

Evaluate performance at scale for high velocity streaming data.

* A decrease in the percentage of tweets passing higher thresholds.
* High thresholds are representative of more reliable sources and re-
|ated contents.

METHODOLOGY :
SOCIAL MEDIA

Orlando

TWITTER

PERCENT TWEETS PASSING

} Melljourne
- Lakeland :

Tt e R N Tampa - e
@drtollett | - ) THRESHOLD
L Palm\B ay

Thankfully, we made it through the B O e oo i
first half of Hurricane #lrma. We = St Petersha g

DATA ATTRIBUTES

[

ENRICHED INFERRED

will post again once we are safe
and sound.

CONCLUSIONS & FUTURE WORK

*The model shows high accuracy representing its potential
application in emergencies.
* Disaster management agencies can utilize the model for various
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© M O ©& 0 Sept 2017 _Be
ape Loral B = Freene

7\ ACKNOWLEDGMENTS
RESEARBH CUMPUNENTS | We would like to acknowledge our UNCG Mentors:

) Dr. Rick Bunch®, Dr. Somya D. Mohanty®, and Dr. Fereidoon Sadri”;

SUPERVISED lEARNlNﬂ MﬂDEI_S and External Mentors: Dr. Guangging Chi, Penn State, and

FE— F(@rons) — Word2Ves f(£ur..) — Random Forest Dr_. I_\rt!lur_ Coshy, !Jirec_tor of Social Science Research Center,
e Non Pl T tess = Unigrams user — User Featutes J Vississipnitate fuersiy, -

™9 ] Multilabel (Destruction. Wind, Flooding) Ytewt — Seed Term Yuser — Verified /Non-verified users We would also like to acknowledge the contributions of
Dr. Evan Goldstein™ and Jo Klein*. Additionally, we would like to
extend our gratitude to the UNCG Giant Steps Initiative for partially
funding our research.

n

EXTRACTED

MODELLING AND LEARNING
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Tweet Text: Large, uprooted tree took driveway with it
on AMI #Hurricanimma @bradentonherald
Image Score https:/A.co/DJPJOzPx3U
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SPATIO-TEMPORAL ANALYSIS IMAGE ANALYSIS TEXT ANALYSIS USER ANALYSIS

* Evaluating various formulas to combine the three * Hurricane-related image classification and * Word Embeddings created via NN trained on * User verification via SVM, Random Forest,
geospatial metrics (wind, precipitation,distance) incident detection via CNN: spatiotemporally relevant tweets. Gradient Boosting, and Logistic Regression:
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AU-ROC
—RandomForest——Balanced——0.969
Gradient-Boosting—Balanced 0.959
~Logistic:Regression-Balanced— 0.933
-SWM Balanced— 0.923
~Random Forest——Unbalanced— 0.968
~Gradient-Boosting—Unbalanced— 0.967
Logistic Regression-Unbalanced— 0.955
SVM Unbalanced— 0.506

@ Show legend

GREENSBORD

AU-ROC

—VGGNet 0.894
ResNet 0.901
—InceptionV3 0.903 —Cosine-Sim- (TweetVec) 0.761
—InceptionV3-Weighted 0.984 —Tweet-Score-/-Sqrt-Cosine-Sim— 0.804
FALSE POSITIVE RATE FALSE POSITIVE RATE FALSE POSITIVE RATE

AU-ROC
—Mean-Cosine-Similarity 0.704
Dot-Product-(TweetVec) 0.851

TRUE POSITIVE RATE
TRUE POSITIVE RATE
TRUE POSITIVE RATE
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