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Course Introduction

The evolution of transportation safety has reached a transformative phase with the integration of Machine
Learning (ML) and Atrtificial Intelligence (Al) technologies. Road safety challenges, including accident
prediction, traffic congestion, and hazard detection, require innovative, data-driven solutions. Machine
Learning Applications in Road Safety Training Course empowers professionals to harness ML algorithms,
predictive analytics, and big data techniques to reduce road accidents, optimize traffic flow, and enhance
intelligent transportation systems (ITS). By bridging the gap between road safety engineering and advanced
computational models, participants will gain actionable insights into implementing Al-powered solutions for
safer, smarter roads.

Participants will explore real-world applications of ML in vehicle behavior analysis, driver monitoring,
collision risk assessment, and smart city traffic management. The course emphasizes hands-on learning
with Python, TensorFlow, and Scikit-learn, equipping learners to analyze massive datasets, develop
predictive models, and implement deep learning solutions for road safety. With a focus on practical case
studies, simulation exercises, and predictive modeling, this course ensures participants emerge with the
expertise needed to lead data-driven road safety initiatives and contribute to a future of zero-accident
transportation systems.

Programme Curriculum

Machine Learning Applications in Road Safety Training Course
Introduction

The evolution of transportation safety has reached a transformative phase with the integration of Machine
Learning (ML) and Atrtificial Intelligence (Al) technologies. Road safety challenges, including accident prediction,



traffic congestion, and hazard detection, require innovative, data-driven solutions. Machine Learning
Applications in Road Safety Training Course empowers professionals to harness ML algorithms, predictive
analytics, and big data techniques to reduce road accidents, optimize traffic flow, and enhance intelligent
transportation systems (ITS). By bridging the gap between road safety engineering and advanced
computational models, participants will gain actionable insights into implementing Al-powered solutions for
safer, smarter roads.

Participants will explore real-world applications of ML in vehicle behavior analysis, driver monitoring, collision
risk assessment, and smart city traffic management. The course emphasizes hands-on learning with Python,
TensorFlow, and Scikit-learn, equipping learners to analyze massive datasets, develop predictive models, and
implement deep learning solutions for road safety. With a focus on practical case studies, simulation exercises,
and predictive modeling, this course ensures participants emerge with the expertise needed to lead data-driven
road safety initiatives and contribute to a future of zero-accident transportation systems.

Course Duration
10 days
Course Objectives

Understand the fundamentals of Machine Learning in road safety applications.
Analyze traffic accident datasets using predictive analytics.

Develop ML models for accident risk prediction.

Implement real-time hazard detection systems.

Explore driver behavior monitoring and fatigue detection techniques.
Apply deep learning algorithms for collision prevention.

Integrate 10T and sensor data for smart road safety solutions.

Evaluate the effectiveness of Al-powered traffic management systems.
Design predictive maintenance solutions for road infrastructure.

Perform data preprocessing, feature engineering, and model optimization.
. Explore autonomous vehicle safety applications.

. Conduct case studies on Al deployment in smart cities.

. Develop actionable insights from road safety datasets using ML.
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Target Audience

Road safety engineers

Traffic management authorities

Urban planners

Data scientists

Al and ML practitioners

Transportation policy makers

Autonomous vehicle developers

Graduate students in computer science and civil engineering
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Course Modules
Module 1: Introduction to Machine Learning for Road Safety

e Overview of ML and Al in transportation
e Importance of data-driven road safety solutions



e Key ML algorithms for road accident prediction
e Case Study: Predicting accident hotspots in urban areas
e Emerging trends in Al-driven traffic systems

Module 2: Data Collection and Preprocessing

e Traffic and accident dataset sources

Handling missing and inconsistent data

Feature extraction and engineering

e Data normalization and scaling techniques

Case Study: Cleaning real-world traffic datasets for ML modeling

Module 3: Supervised Learning for Accident Prediction

Regression vs. classification in road safety

Logistic regression, decision trees, and random forests
Model evaluation metrics (accuracy, precision, recall)
Cross-validation and hyperparameter tuning

Case Study: Predicting high-risk intersections

Module 4: Unsupervised Learning in Traffic Analysis

Clustering traffic patterns

Anomaly detection in accident data
Dimensionality reduction techniques (PCA, t-SNE)
Data segmentation for risk profiling

Case Study: Identifying unusual driving behaviors

Module 5: Deep Learning for Collision Prevention

Introduction to neural networks

Convolutional Neural Networks (CNNs) for image/video data
Recurrent Neural Networks (RNNSs) for time-series traffic data
Training and optimization techniques

Case Study: Real-time collision detection using dashcam data

Module 6: Driver Behavior Monitoring

Fatigue detection using ML

Distraction analysis using sensor data

Behavioral pattern recognition

Alert systems for risky driving

e Case Study: Predicting driver fatigue in long-haul trucks

Module 7: Traffic Flow Analysis and Optimization

Predictive traffic modeling

Al-based signal optimization

Congestion management using ML

Simulation of urban traffic scenarios

Case Study: Reducing traffic jams with ML algorithms



Module 8: IoT Integration in Road Safety

e Connected vehicles and sensor networks

Real-time data streaming and analytics

Edge computing applications

ML for adaptive traffic lights

Case Study: Smart intersections in metropolitan cities

Module 9: Autonomous Vehicle Safety Applications

e ML for lane detection and obstacle avoidance
Sensor fusion and decision-making algorithms

Risk assessment in autonomous navigation

Ethical considerations in autonomous driving
Case Study: Self-driving car accident prevention

Module 10: Predictive Maintenance for Roads

e Road surface monitoring with ML

Crack detection and degradation prediction
Resource allocation for repairs

Data-driven infrastructure management

Case Study: Pavement maintenance prioritization

Module 11: Al-Based Emergency Response

e Accident severity prediction

e Optimizing ambulance dispatch

Route planning using ML

Integrating with city-wide traffic systems

Case Study: Emergency response time reduction

Module 12: Visualization and Reporting

¢ Data visualization techniques

Dashboards for traffic management

e Communicating ML results effectively
Interactive reporting for stakeholders

Case Study: Visualizing accident risk zones

Module 13: Model Deployment and Scaling

e Deploying ML models in production
Cloud-based ML solutions
Scalability and performance optimization

Monitoring model performance over time
Case Study: City-wide ML deployment for traffic monitoring

Module 14: Ethics, Privacy, and Policy in Road Safety Al

e Data privacy concerns
e Ethical Al decision-making in transportation



e Regulatory compliance for smart cities
e Bias detection in accident prediction models
e Case Study: Policy frameworks for Al-based road safety

Module 15: Capstone Project

e Designing an end-to-end ML solution

Integrating sensors, datasets, and predictive models

Testing and validating models

Presenting actionable insights
Case Study: Complete smart city road safety implementation

Training Methodology

This course employs a participatory and hands-on approach to ensure practical learning, including:

¢ Interactive lectures and presentations.

e Group discussions and brainstorming sessions.

e Hands-on exercises using real-world datasets.

e Role-playing and scenario-based simulations.

e Analysis of case studies to bridge theory and practice.
e Peer-to-peer learning and networking.

o Expert-led Q&A sessions.

e Continuous feedback and personalized guidance.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL TRAINING
CENTER account, as indicated in the invoice so as to enable us prepare better for you.
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Upcoming Scheduled Sessions

Start Date

10 Aug 2026

17 Aug 2026

24 Aug 2026

31 Aug 2026

07 Sep 2026

14 Sep 2026

21 Sep 2026

28 Sep 2026

End Date Location
21 Aug 2026 Online
28 Aug 2026 Online
04 Sep 2026 Online
11 Sep 2026 Online
18 Sep 2026 Online
25 Sep 2026 Online
02 Oct 2026 Online
09 Oct 2026 Online

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Price

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/machine-learning-applications-in-road-safety-training-course

