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EDC-8 Initiative: UAS 2.0: Innovative Infrastructure Management 



• NJDOT UAS Program started in 2016
• Became “Institutionalized” through the EDC-5: UAS Initiative (2019 – 2020) 
• Managed by the Bureau of Aeronautics
• Purpose: to save time, save money, increase efficiency and/or increase 

safety
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Aeronautical Facility Inspections  NTSB Investigation Support

Structural Evaluation  Geotechnical Engineering
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Project Monitoring  

   Traffic Monitoring  
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Emergency Response Management  

Traffic Monitoring  

UAS 2.0: Innovative Infrastructure Management 



Revolutionizing infrastructure inspection with advanced Unmanned Aircraft Systems (UAS)
• UAS, sometimes referred to as drones, are multi-use aircraft controlled from a licensed 

remote pilot on the ground. 
• The benefits of UAS are wide ranging and impact nearly all aspects of highway 

transportation-replacing boots on the ground, increasing accuracy, speeding up data 
collection, and providing access to hard-to-reach locations.

• Federal Highway Administration (FHWA) is incentivizing state DOTs to move beyond 
isolated drone flights toward mature, repeatable, autonomous, and remotely deployable 
drone operations.
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What Does That Mean?
• The objective is to further reduce employee risk and agency cost, while improving the 

speed and consistency of decisions. 
• Drone programs are no longer viewed as experimental tools; they are becoming part of 

how agencies operate with the focus on consistency and scale.
• Encourages DOTs to mature beyond basic flight capability to build programs that deliver 

standardized data, safer workflows, dependable data pipelines, and operating models 
that can expand across regions without depending on individual operators.
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NJDOT key focus during the EDC-8 -  UAS 2.0: Innovative Infrastructure Management 

Infrastructure Construction Project Management  

UAS Fleet Management

Mobile Dock-Based Operations 

Data Collection and Warehousing
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Presenter Notes
Presentation Notes
The Federal Highway Administration's Every Day Counts (EDC) program promotes proven innovations to enhance efficiency across state transportation agencies. Under EDC-8, UAS 2.0 advances drone adoption for infrastructure management. NJDOT's focus on these specific areas reflects a strategic approach to modernizing operations. 

 NJDOT is focusing on these four areas because together they form a comprehensive framework for integrating drone technology into infrastructure management. By advancing construction oversight, fleet coordination, mobile autonomous operations, and robust data practices, NJDOT can improve safety, reduce costs, enhance decision-making, and align with FHWA's national innovation initiatives—ultimately delivering better outcomes for the state's transportation infrastructure and the public it serves.



Infrastructure Construction Project Management  
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UAS Fleet Management

Implementing a fleet management system for a New Jersey Department 
of Transportation  (NJDOT) drone program delivers significant 
operational, financial, and compliance benefits. 

• Operational Efficiency
• Regulatory Compliance and Safety
• Cost Management and Accountability
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Operational Efficiency

Centralized coordination – Manage multiple drones, pilots, and missions from a single platform, reducing scheduling conflicts and improving resource allocation

Mission planning and tracking – Streamline flight planning, route optimization, and real-time mission monitoring across a distributed fleet

Asset utilization – Maximize the productive use of drones by tracking availability, deployment status, and idle time

Regulatory Compliance and Safety

FAA compliance – Track certifications, waivers (e.g., BVLOS, night operations), and adherence to Part 107 regulations

Pilot credentialing – Monitor pilot licenses, training records, and recurrency requirements

Airspace management – Ensure operations remain within approved airspace and avoid restricted zones

Audit trails – Maintain documented records for inspections, incidents, and regulatory reporting

Cost Management and Accountability

Budget optimization – Track costs related to operations, maintenance, and replacements

Performance metrics – Generate reports to justify program value and inform investment decisions

Loss prevention – Reduce equipment loss through accurate tracking and accountability




UAS Fleet Management

A fleet management system transforms a collection of individual 
drones into a coordinated, accountable, and efficient operation. For 
a transportation agency, it ensures regulatory compliance, 
maximizes safety

• Maintenance Management
• Data and Asset Tracking
• Infrastructure Inspection Support (DOT-Specific)
• Scalability and Future-Proofing
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Maintenance Management

Preventive maintenance scheduling – Track flight hours and trigger maintenance based on usage to prevent failures

Component lifecycle tracking – Monitor battery cycles, motor wear, and other consumables

Reduced downtime – Proactively address issues before they ground aircraft

Data and Asset Tracking

Inventory control – Maintain accurate records of drones, sensors, batteries, and accessories

Data integration – Link collected mission data (imagery, LiDAR, inspection results) with specific assets and flights

Chain of custody – Support accountability for data used in infrastructure decisions

Infrastructure Inspection Support (DOT-Specific)

Standardized workflows – Ensure consistent data capture for bridge, roadway, and structural inspections

Historical comparison – Maintain longitudinal data to monitor infrastructure degradation over time

Emergency response – Rapidly deploy assets for incident assessment, disaster response, and traffic management




Dock-Based Operations  
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Key Benefits of Dock-Based Operations Support for UAS Drone Technology

Drone docking stations (also called "drone-in-a-box" systems) provide automated housing, charging, and launch infrastructure that enable remote and autonomous drone operations. 

Dock-based operations turn drones into persistent, autonomous assets that operate with minimal human intervention. They reduce costs, improve response times, protect equipment, and enable continuous, wide-area coverage—making them especially valuable for infrastructure monitoring, security, and inspection programs.



Mobile Dock-Based Operations  
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Key Benefits of Mobile Dock-Based Operations Support for UAS Drone Technology

Mobile docking stations extend the "drone-in-a-box" concept by mounting docks on vehicles, trailers, or portable platforms—enabling autonomous drone operations that can be relocated as mission needs change. 

Mobility & Deployment
Vehicle/trailer-mounted docks – Integrated onto trucks, vans, or towable trailers for rapid repositioning
Rapid setup – Quick deployment at temporary or changing sites without permanent infrastructure
Dynamic coverage – Ability to follow projects, incidents, or events across geographic areas
On-the-move readiness – Some systems support launch/recovery from stationary vehicles at temporary locations

Operational Flexibility
Incident response – Rapid deployment to accidents, disasters, or emergencies
Project-based use – Relocate to active construction, inspection, or survey sites
Event support – Temporary coverage for planned events or seasonal needs
Multi-site rotation – Serve several locations with a single mobile asset

Autonomous Operations
Remote command & control – Managed from a central operations center
Scheduled/on-demand missions – Automated or triggered flights from the mobile position
Reduced field staffing – Minimizes on-site personnel requirements

Mobile dock-based operations combine the autonomy and readiness of fixed docking systems with the flexibility of relocation. They enable rapid, on-demand drone deployment across changing locations—ideal for emergency response, infrastructure projects, and temporary monitoring—while maintaining power independence, environmental protection, and connectivity in the field.



Data Collection Systems 
Onboard Sensors

• Optical/RGB Cameras – High-resolution imagery for visual inspection and 
mapping

• Multispectral/Hyperspectral Sensors – Agriculture, vegetation health, mineral 
detection

• LiDAR – 3D point cloud generation for terrain modeling and structural analysis
• Thermal/Infrared Imaging – Heat signatures for inspections
• GNSS/GPS Receivers – Positional metadata and geotagging 
• IMU (Inertial Measurement Units)
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Onboard Sensors

Optical/RGB cameras – The term RGB refers to the color model in which the red, green, and blue primary colors of light are added to create different colors that we perceive. An RGB camera is used to deliver colored images of people and objects by capturing light in red, green, and blue wavelengths (RGB). This camera utilizes visible light with a wavelength ranging from 400 to 700nm.

Multispectral/hyperspectral sensors - Multispectral and hyperspectral sensors capture light beyond normal human sight. Multispectral sensors read a few wide parts of the light spectrum (like RGB and near-infrared). Hyperspectral sensors read hundreds of very thin, connected light parts. Multispectral setups cost less and process fast, while hyperspectral setups identify exact materials

LiDAR – (Light Detection and Ranging) is an active remote-sensing technology that shoots rapid laser pulses at a surface and measures how long the light takes to bounce back. This travel time calculates precise distances, creating dense three-dimensional point clouds and maps of objects, terrain, and environments

Thermal/infrared imaging uses special cameras to detect and measure heat energy (infrared radiation) emitted by objects. It turns this invisible heat into a visible picture or heat map, where different colors show different temperatures.

Global Navigation Satellite System (GNSS)/  the United States Global Positioning System (GPS) receivers –provide the precise location, speed, and timing data for navigation, return-to-home safety, and autonomous flight.

IMU (Inertial Measurement Units) – Orientation, acceleration, and stabilization data




Data Collection Systems 

• Telemetry and Flight Data
• Real-time altitude, speed, battery status, and heading
• Flight logs and health monitoring metrics
• Command and control (C2) link data 
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UAS 2.0 also allows agencies to collect, organize, and share large amounts of inspection and maintenance data, supporting long-term infrastructure management.



Data Transmission

• Real-time streaming via radio frequency, cellular (4G/5G), or satellite links
• Store-and-forward models where data is cached onboard and offloaded after landing
• Edge processing to reduce bandwidth by filtering/compressing data before 

transmission
• Latency and bandwidth considerations for beyond-visual-line-of-sight (BVLOS) 

operations
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UAS 2.0 also allows agencies to collect, organize, and share large amounts of inspection and maintenance data, supporting long-term infrastructure management.



Data Warehousing Architecture
• Ingestion Layer
• Storage Solutions
• Metadata Management
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Ingestion Layer
ETL/ELT pipelines to extract, transform, and load drone data
Handling of both structured (telemetry) and unstructured (imagery, video) data
Batch and streaming ingestion frameworks (e.g., Apache Kafka, Kinesis)
Storage Solutions
Data lakes for raw sensor data (large image/video files, point clouds)
Data warehouses for structured, query-optimized telemetry and analytics
Object storage (e.g., cloud buckets) for scalable, cost-effective media retention
Cold/hot storage tiering based on access frequency
Metadata Management
Geospatial tagging and indexing
Timestamps, mission IDs, sensor calibration data
Cataloging for searchability and lineage tracking
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