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Integrated Roadway Condition Assessment 
and Traffic Monitoring

Key Objectives

• Development of low-cost
technologies for 
• traffic monitoring & 

management,
• roadway pavement condition 

assessment

• Integration with and utilization of 
other national initiatives
• ‘Smart City’, ‘Digital Twin’, 

‘National Single Access Point’, 
‘DIAVLOS’, digital 
transformation, etc.



System Platform Architecture
Key Characteristics
• Web/Cloud based
• webGIS and webDSS
• Automation through 

• participatory sensing,
• machine-learning, 
• machine-vision,
• decision support systems

• User/Agency-based security and 
access

• Modular & Scalable
• Open-Source software
• Integration of multiple data-sources 

• terrestrial and aerial traffic 
monitoring, roadway 
pavements, air-quality, 
meteorology, bus service, etc.  

• Multitude of APIs



Interactive Dashboards
(traffic, air-quality & meteorology, pavements)



Roadway Pavement Assessment
Participatory Sensing



Roadway Pavement Assessment
Participatory Sensing

Custom-developed, low-cost, 
sensors for point and segment-
level roadway condition 
assessment based on vibration
sensing and machine-vision



Roadway Pavement Assessment
Participatory Sensing

Cracks
Rutting

Ravelling

Patches

Potholes

Pavement anomalies detected



‘kinisis’ webGIS preview

https://drive.google.com/file/d/1zKwSB3kd41f90OHwBfbdA1IBbDD-bOCl/view


Motivation

• Traffic monitoring enables a wealth of applications in ITS

• Information Services:
• Incident information
• Travel time estimation

• Control Services:
• Traffic signal control
• Navigation
• Ramp metering

• Traffic monitoring technologies limitations
• Installation time and cost
• Traffic Disruption
• Device cost
• Scarcity of spatio-temporal measurements
• Specific measured traffic parameters (flow, speed, density, 

turning ratios)



Promising technology: UAV traffic monitoring

• Advantages
• Cost comparable to conventional devices

• No installation burden

• No traffic disruption

• Dense spatio-temporal measurements

• Detailed vehicle level-information

• Rapid traffic monitoring
• Intelligent processing of data captured from drone



Intelligent Data Processing

Extract Analytics/Statistics to Database
Leverage Artificial Intelligence and 

Machine Learning to create 
vehicle detection algorithms

Gather Data



Towards an autonomous monitoring platform

• Small drone flies autonomously to the requested location

• Capture traffic video data, receive video and process it in real time

• Autonomous Return and landing on charging stations 

• Integrate output into a decision platform

• Swarm of drones can cooperate to cover multiple areas



Data Analysis Capabilities




