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• Roots for Resilience (R4R) Scholarship
• Program Overview

• FOSS Sessions

• Vehicle Reidentification Research
• Study Site & Data

• Methodology

• Results & Discussions
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Outline
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Roots for Resilience (R4R) in 

Data Science Scholarship
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• Co-led by Arizona Institute for Resilience (AIR), CyVerse, and Data 
Science Institute (DSI)

• 10 scholarships awarded in Fall 2023

• One grad student per department

• Eligibility criteria
• PhD candidates or Master’s students

• Completed qualifying exams, not defended dissertation

• Acceptance contract from advisor

• 7,000$ scholarship
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Roots for Resilience in Data Science Scholarship
Background
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• Train students in using open science and computational tools

• Regular meetings with members of CyVerse and DSI
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R4R Scholarship
Program Goals



-------------------------------------------------------------------------------------------------------

• Arizona Institute for Resilience (AIR)    air.arizona.edu

• Develop and apply diverse knowledge in solving environmental problems 
through interdisciplinary research and experimental learning

• CyVerse             datascience.arizona.edu

• Computational platform for open science

• Promotes data science training 

• Sign up with UArizona NetID for free access to

• Data Science Institute (DSI)
• University-wide interdisciplinary collaboration
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R4R Scholarship
Institutions Involved
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• Time commitment 

• 5-10 hrs/week

• Foundational Open Science Skills (FOSS) workshop

• Weekly 2-hr sessions

• Weekly cohort meetings (90 min)

• Program requirements
• Weekly homework (journal entries on GitHub)

• Capstone project

• Departmental presentation at end of semester
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R4R Scholarship
Program Structure



-------------------------------------------------------------------------------------------------------

8

R4R Scholarship
FOSS Sessions    foss.cyverse.org

Open Science Skills

Use of AI Tools

Personal Website
using

GitHub Pages

Learning Outcomes
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Research on 

Vehicle Reidentification
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• Signalized intersections

• Driver’s behavior

• Yellow onset

• Vehicle reidentification (ReId)

• Advance and stop-bar detectors

• Collect signal change & actuation data

• Detectors: loops or video-based

• Advantages of loop detectors

• Scope & practical implications
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Research Motivation
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• ReId accuracy not reported

• Velocity measured from detectors

• A priori knowledge of vehicle length

• Lane changing not considered

• Long vehicles not considered

• Not easily transferable

• Not reliably accurate
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Existing Reidentification Methods
Limitations

Window Searching Method
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Study Site & Data

Indian School Rd & 19th Ave in Phoenix, AZ

High-resolution events data

Signal phase changes Detector actuations

Dataset 2: without video recordings
- Period: 14 days
- Date: January 1-7 & 15-21 in 2023

Dataset 1: with video recordings
- Period: 7.5 hours 
- Date: 12/6/2022, 12/14/2022, 3/27/2023



-------------------------------------------------------------------------------------------------------

13

Data Processing

1. Pre-processing

2. Processing signal change 

& actuation events

3. Filtering actuations

at yellow onset
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Methodology
Proposed Reidentification Framework
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Methodology
Manual Inference of ReId Pairs

Right 
lane

Middle 
lane

Left 
lane
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Methodology
Travel Time Prediction
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Methodology
Features for Travel Time Prediction
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Methodology
ML Models for Travel Time Prediction

• 4 models
• Decision Tree Regression

• Support Vector Regression

• Random Forest

• XGBoost

• Model output
• Predicted travel time from advance to stop-bar

• Training procedure
• Train/validation/test splits

T1: model trained on training data & 
evaluated on validation set 

T2: model trained on training data & 
evaluated on test set 

T3: model trained on combined 
training and validation data & 

evaluated on test set 
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Methodology
Optimization Model for Reidentification
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Methodology
Performance Evaluation

Performance Evaluation

Hyperparameter Tuning

Reidentification

Ground-truth: yij
ground

Predicted: yij
pred

Travel Time Prediction

Ground-truth: tij
Predicted: tij

pred

337 ReId pairs as test 
samples
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Results
Model Performance Metrics
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Results
Metrics: Best Prediction Model
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Results
Metrics: Best Prediction Model
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Results
Metrics: Best Reidentification Model
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Results
Metrics: Best Reidentification Model
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Results
Training Procedure & Model Performance

Presenter Notes
Presentation Notes
The difference in RMSE, although marginal, is consistently lower between T2 and T3 than between T1 and T3.
Larger training dataset positively affects model performance.
The consistency of low MAPEs and RMSEs on T3 across all models further strengthens the effectiveness and robustness of the inferred ReId pairs dataset in training models for a reliable travel time prediction without overfitting.
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Results
Model Hyperparameters

The best travel time prediction models, compared to the 
vehicle reidentification models, tended to marginally 
overfit the predicted travel time.

Presenter Notes
Presentation Notes
higher boosting rounds: can capture more complex patterns
max depth 3: shallower trees and less prone to overfitting
non-zero gamma: less splits
regularization parameters: model sparsity and control of overfitting



-------------------------------------------------------------------------------------------------------

28

Results
Correlation of Error in Travel Time Prediction

XGBoost model’s 
hyperparameter 
combination for best 
reidentification predicted 
travel time values with less 
overfitting (with some noise 
or randomness).
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Results
Comparison with Analytical Methods
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Results
Comparison with Analytical Methods
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Results
Comparison with Analytical Methods
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• Contributions
• Superior reidentification accuracy compared to existing models

• 95.38% precision, 91.99% recall

• Easily transferrable for ReId at other intersections and detectors

• Advances using ML models and high-resolution data for vehicle ReId

• Travel time predicted using info from advance detector only

• Real-time applications & adaptive signal control strategies

• Future work
• Dilemma zone boundary analysis
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Conclusions
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