
Pipeline Inspection
with Drones

Use Case

Using drones to monitor and inspect pipelines

Oil and gas assets are susceptible to manufacturing defects and damage caused by the 
environment, and leaks can lead to environmental disaster, property damage or worker injury. 
Companies that maintain these assets must routinely inspect and maintain infrastructure, 
including thousands of miles of pipelines, however traditional inspection methods are 
antiquated, manual and dangerous.

SkyGrid’s Aerial Operating System® (OS) provides oil and gas companies with a new drone-
based approach to inspecting pipeline. Our end-to-end platform includes automatic inspection 
planning, autonomous fleet execution and intelligent issue recognition.

Aerial OS leverages artificial intelligence (AI) and blockchain technologies to intelligently 
define, synchronize and execute autonomous drone inspections in complex airspace. Using a 
unique patent-pending algorithm originally developed for rapid intelligence, surveillance and 
reconnaissance (ISR) missions, sensor-equipped drones are trained to identify pipeline leaks, 
spills and damage. Drone operators can either define the area they wish to survey and the size 
of their fleet to determine the time necessary to survey an area, or define the area and time 
required for a survey to determine the optimal search pattern and the number of drones required 
to complete an inspection. Aerial OS is suitable for use cases including remote monitoring, 
methane management, asset maintenance and emergency response operations. 

• Using our platform, teams simply define the area of pipeline they wish to survey. 
• Our system automatically provisions airspace where possible, and then determines the 

quantity of vehicles required and optimal routes for drone fleet inspections.
• When launched, drones will autonomously execute their individually coordinated missions.
• Drones can be equipped with specialized thermal, infrared, and LiDAR sensors to identify 

equipment failures, methane leaks or oil spills.  
• Using additional AI algorithms, SkyGrid can automatically distinguish inventory or 

substances from their surroundings. 
• Teams will have access to real-time video feeds as drone fleets execute their missions. 
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Features

• Autonomous drone missions 
execute planned flights and 
intelligently reroute and deconflict 
with other vehicles and obstacles. 

• AI-routing search algorithms 
calculate the optimal routes to  
cover a defined area, with one or 
multiple drones, in a given time 
frame or depending on fleet size.

• Blockchain rules safeguard 
compliance by encoding corporate 
regulations and safety parameters 
as mandatory operating instructions. 

• AI-based object recognition 
identifies equipment or substances 
using specialized drone sensors.

• In-flight monitoring and alerts 
enable personnel to monitor flights 
in real-time and receive alerts as 
conditions change.

• AI-powered cybersecurity detects 
and blocks malicious activity with 
anti-malware equipped drones. 



SkyGrid Aerial Operating System®

SkyGrid’s Aerial Operating System, Aerial OS®, is an end-to-end airspace 
management system that uses Artificial Intelligence (AI) and blockchain to intelligently 
define, synchronize and maintain unmanned aircrafts in complex airspace for safe, 
secure and efficient flight. 

Our unified platform continuously monitors, predicts and adapts to changing 
regulatory dynamics, aircraft performance, and location information to safely and 
efficiently enable a wide variety of commercial drone operations. Aerial OS integrates 
airspace management, mission operations and fleet management.

• Airspace Awareness is a new approach to Unmanned Traffic Management 
(UTM) that uses AI and blockchain to enable authorities and enterprises to 
more intelligently define airspace parameters, automate standards compliance, 
and provide unprecedented visibility into past, present and predicted airspace.

• Flight Operations simplifies drone activities in an increasingly dynamic sky, 
enabling operators to automatically plan and autonomously execute optimal 
flight paths with AI-based route planning, intelligent rerouting and automated 
deconfliction from other aircraft and obstacles. 

Figure 1: Airspace Awareness provides visibility into
real-time air traffic and designated no-fly zones.

Figure 2. Flight Operations dynamically reroutes flights 
and alerts operators of hazards to avoid. 

Specifications

The SkyGrid product offerings include PC, Mac, iOS applications (running on iPad). The SkyGrid Airspace Awareness and Flight Management 
applications can run on a multitude of devices with the server-side system being hosted by SkyGrid or the government in a public or private 
cloud. SkyGrid supports most major cloud service providers. We have tested our deployments on Microsoft Azure, AWS, and Google Cloud.
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A smarter approach to airspace management

We’re using AI and blockchain to interpret complex airspace, environment and vehicle data, solving the industry’s biggest challenges executing 
autonomous drone operations and integrating unmanned aircraft into rapidly changing airspace.

Blockchain Security, Auditability & Rule Enforcement

SkyGrid uses blockchain to provide next-generation security and 
auditability. Any data captured will be encrypted and available to the 
user on their own private chain.

• Blockchain assigns a unique ID to every drone and maintains a 
record of status, flight details and maintenance history.

• Personally identifiable information (PII) captured during missions 
will be encrypted and safely transmitted on the chain.

• All flight data and service logs are tamper-proof.
• Airspace boundaries, thresholds and safety parameters are 

encoded as blockchain rules to make compliance is mandatory.
• Administrators can recreate past flights or view historical flight 

logs with telemetry data on when and where flights occurred. 

Artificial Intelligence Driven Decision-Making

SkyGrid applies AI in every stage of the drone operational workflow 
to intelligently route, synchronize, execute and protect unmanned 
drone operations. 

• AI-based route planning, rerouting and deconfliction 
automatically generates safe flight plans and modifications. 

• Patent pending search algorithm enables users to generate 
optimal flight paths based on the defined area, mission criteria, 
and fleet size.

• AI-powered cybersecurity protects mission integrity and 
prevents attacks from ransomware, viruses, malware and more.

• AI algorithms can be trained to recognize and identify objects 
based on mission objectives. 


