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Project Summary Machine Learning Alaska Crash Data Analysis Tool

Our mission was to find valuable insights into Why use the Multilevel Random The application allows users to:
automobile crash data in Alaska. Forest Model? 1. Upload and access large datasets

2. Filter Data to specified preferences
3. Run Machine Learning models on specified data
4

Enables Advanced Analysis:
e Analyzes data in a nested

Guiding Research Questions:

e What can we find in this data that tells us more structure for area-specific Ej Output meaningful and easy to understand results
about why a crash happened? INnsights.
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e How do crashes differentiate based on if they are in ~ Key Question: {} {} Tech Stack

an urban or rural setting? e "Which contributing factor [Sel;e] [Mw:rate] [No.';uw] [ | | ! | | m
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correlates most with a specific
crash type pbased on area [ | (e | [ |
(urban, rural, suburban)?"

We employed advanced Machine Learning Techniques
to enhance our research.

Multilevel Model Structure

We also deyeloped a web appl|cat|on to aid in further Multilevel Ranc;lom FOI’?St Model Severe Crash Type Evaluation Metrics /umoadedpue /
research with this data. Evaluation Metrics
Data Pre-Processin Rural Urban Suburban : . l | "
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The crash data consisted of tables of 50,000 - 100,000+ i Y Accuracy 077 075 075
. e Suburban: 62.5% accuracy | |
rows and 30+ columns. The data was broken down into e Urban: 62.8% accuracy Precision 0.78 075 0.76 gE g
3 levels of increasing detail about each crash..
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We used a combination of SQL and Python to build the ~ ® Rural:67.7% accuracy - 077 072 07c “
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datasets we used in our ML models. e Urban: 657% accurac
' /70 Yy Severe Performance Metrics

- - . Backend Data Handlin
Using Google Earth Engine and python, we classified <
. Machine Learning Results
each crash into an urban, suburban and rural category. Rural Areas Urban Areas Suburban Areas
Classification Report:
| e \Vehicle characteristics play a crucial e Specific crash types dominate e Shows a hybrid pattern between Accuracy: 80.17%
Crash Level = e ;‘. @Y ; 4 ’ role in rural severe crashes urban severe accidents urban and rural
L L ;5 S 3 _ G Value - Encoding Table
VR L] 2 o . . . .
- i.& - -~ _ ennallen ® Seasonal pfatterns are more ° Trafﬂc p.atterns and \{eh|cle e More balanced distribution of
High Level Characteristics Sy . éier\;‘g’ Copplenter important in rural areas interactions are crucial important factors e :
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gbopt CraShtand > e Alcoholis a more significant factor e Time of day is more important than e Vehicle characteristics remain ek
nvironmen compared to other areas in rural areas important Rossie :
- = Label Precision Recall F1-score Support
waer'wh 'C'e L I 0 1.00 1.00 1.00 470
Includes a Row for all #’ Y : : >3 o 20 1 0.55 0.32 0.41 268.0
vehicles/units invioved & I . W < ) e e 0% o
Characteristics peftaining 'fgf R ' ¥ ,..i;' ‘ oot A g Top 5 Features Contributing to Severe Crash (Rural) Top 5 Features Contributing to Severe Crash (Suburban) Top 5 Features Contributing to Severe Crash (Urban) macro avg 0.79 0.75 0.76 12710
to the Driver of the Unit : or -~ 4 weighted avg 0.78 0.80 0.78 12710
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Includes a row for every | Future Work
wson invowed says who BlaCk DOt CraSh AreaS aﬂd CraSheS N month crash_type time_of_day
s ' Green Area: Suburban Google Earth Engine | | | :
was injured, where they sat Area causal_unitfirst_ev causal_unit first_ev causal_unity_first e 1. Expand dataset to include more accurate weather data.
etc' Red Area: Urban Area 0.000 0.025 0.050 0.075 0.000 0.020 0.040 0.060 0.080 0.000 0.050 0.100 0.150 2. |mprOV9 ML mOdels W|th maore experimeﬂtatiOn-
Three Levels of Crash Data importance Score importance Score importance Score 3. Improve web tool interface.




