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Data from a Different
Perspective

* We are a complete solution data
company for utilities, energy,
agricultural, infrastructure and
emergency response to make better
decisions with better data while
reducing overall cost and
headaches of data collection.
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Services <

e Smart meter reading

Leak detection

Cathodic protection monitoring

Right of way monitoring

Emergency response support
services
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Data Collection Requirement Setting

Outcomes - What do you want to achieve?

Analytics - What do you need to know?

Integration - How will you access/use the info?

Collection Technology - What sensors and tech will
work?

Collection Platform - How will data collection be

done?
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e What decisions need to be made?

e What information is useful to those
decisions?

 Are there regulatory requirements?

e What is the financial impact of
those decisions, i.e. how much
budget do we have to get the
information?

Outcomes — B
Decision POSSlbl’ltleS’ss
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Aalytics — Data to

lormation

* How will the analyses be
done?

* What inputs are need for
the analytics?



B Integration — Data Usability

* Integration into existing
processes and systems

* Frequency & scalability
* Formats

 Usability

 Storage

 Display
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Presenter Notes
Presentation Notes
Crucial yet overlooked piece of data collection
Examples of poor usability
thousands of images with no way to easily analyze or review them
Good usability
Easy to understand for decision makers and action-takers
Reviewable and verifiable



COIlectmn Technology

— Tech Choices

| ‘y,u m"ﬁ ””‘ \4,“‘1

 What technology
capabilities meet my
requirements?

* Which sensors can get to
the data required?

* What protocols are most
suitable?
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Collection Platform
— Tech Carrier

Fixed or mobile?

What platforms can carry the required
sensors/tech?

+ Underground/water or ground or airborne?
What collection tracks are required?

What is most cost effective? Can we increase
efficiency by changing a requirement
slightly?

What is the safest platform?

Do you have the right inputs for the
platform capabilities?



e Tangible, up-close and personal collection
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« Immediate on-site action possible
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e Access difficulties
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 Limited perspective
e Often not verifiable
e Liability and safety risks

* Another alternative? Yes, aerial.

Traditional Ground-based ° '
Data Collection
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Collection Platform - o
Comparison of Airborne

)

« Size of coverage 10°

e Resolution

e Cost

Detail Level (high to low

fa—
o
]

 Payload capabilities

+ Size and type

+ Accuracy

10° 107 107 10°
Size of Area (large to small)
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Aerial Unmanned Data
}(iollection

Autonomy - semi to fully autonomous
Altitude - typically <400 ft AGL
Weather - limited

Payload capabilities - limited
Range - short

Regulations - significant

Cost - increases with coverage area

Trends - increasing usage
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Presenter Notes
Presentation Notes
Quick overview of drone technology, use cases, developments, limitations.�Lowering costs as years progress, as well as heavy-lift developments. 
��Drone technology, also referred to as unmanned aerial vehicles (UAVs), encompasses a wide range of aerial platforms that are operated autonomously or via remote control. Here’s a quick overview:
Overview:
Autonomy: Many drones are capable of autonomous flight, with pre-programmed routes or dynamic navigation using sensors and GPS.
Size Variety: Drones come in various sizes, from small consumer drones to larger industrial types.
Energy Efficient: They often use electric batteries, making them efficient and more environmentally friendly compared to traditional aircraft.
Use Cases:
Aerial Photography and Videography: Widely used in filmmaking, real estate, and tourism.
Inspection and Monitoring: For infrastructure, agriculture, environmental monitoring, and more.
Delivery Services: Increasingly used for delivering goods, especially in remote or inaccessible areas.
Search and Rescue: Can quickly cover large areas and reach places where it's unsafe for humans.
Mapping and Surveying: Drones provide detailed data for GIS applications, construction, and land management.
Security Surveillance: Used by law enforcement and security firms to monitor large areas.
Developments:
Improved Autonomy: Enhanced AI for better flight control and obstacle avoidance.
Extended Flight Times: Advances in battery technology and aerodynamics have increased flight durations.
Better Sensors: Integration of high-resolution cameras, thermal imaging, LiDAR, and multispectral sensors.
Communication: Enhanced communication systems that reduce latency and increase range.
Limitations:
Regulatory Restrictions: Flight regulations can limit drone usage in certain areas, especially near airports and in cities.
Battery Life: Limited flight time due to battery capacity.
Payload Capacity: Especially for smaller drones, there are limits to the weight they can carry.
Weather Sensitivity: Adverse weather can affect drone operations.
Cost Trends:
Economies of Scale: Mass production and market competition have led to lower costs for consumer drones.
Component Cost Reduction: Technological advancements have reduced the cost of sensors and components.
Heavy-Lift Developments:
Industrial Drones: New models are being developed with the capability to carry heavier payloads for tasks like delivery of goods or even medical supplies.
Hybrid Systems: Use of gasoline-electric hybrid systems to extend range and payload capacity.
Advancements in Materials: Stronger and lighter materials increase carrying capacity without compromising flight time.
Drone technology is rapidly advancing, with continued research into enhancing their capabilities, extending their applications, and making them more accessible for professional and recreational use.



Limitations of Aerial
Unmanned

* Altitude
* Range
e Licensing and government requirements

e Cost to scale
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e High resolution for smaller projects

* Good for ad-hoc localized surveying,
high resolution imaging, with
increasing LIDAR and remote sensing
capabilities

e Transmission tower inspection
e gas riser inspection
« plant leak detection

« Small area emergency response

& (learGRID



Helicopter (Manned)
Data Collection

 Altitude - 200 - 1,000 ft AGL
* Weather - flexible

 Payload capabilities - high

* Range - medium to long

* Regulations - noise & altitude
e Cost - High

* Trends - decreasing usage
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Presenter Notes
Presentation Notes
Helicopter technology offers unique capabilities that are particularly suited to low-altitude work, thanks to their vertical takeoff and landing (VTOL) ability, hovering capacity, and maneuverability. Here's an overview, use cases, and limitations of helicopter technology:
Overview:
VTOL Capabilities: Helicopters can take off and land vertically, which makes them ideal for operations in areas with limited or no runway space.
Hovering: They can hover in place, which is essential for tasks that require stability over a specific location.
Maneuverability: They are highly maneuverable and can fly forwards, backwards, and laterally.
Payload Capacity: Helicopters can carry various equipment and sensors, which can be tailored to specific tasks.
Use Cases in Low-Altitude Work:
Search and Rescue (SAR): Quick deployment over difficult terrain and the ability to hover makes helicopters indispensable for SAR operations.
Aerial Surveying and Photography: Helicopters are used for detailed aerial surveys and photography, especially in areas where precise movements are required.
Utility Inspection: Inspecting power lines, pipelines, and infrastructure that spans difficult terrain can be done efficiently with helicopters.
Agriculture: Helicopters are used for crop dusting and precision agriculture, where they can navigate easily over fields.
Law Enforcement and Traffic Monitoring: Helicopters provide a stable platform for monitoring traffic, pursuing suspects, and crowd surveillance.
Construction: Transporting heavy loads to high or remote locations, such as in mountainous areas or for erecting tall structures.
Firefighting: Offering a platform for aerial firefighting, especially in wildland fires where access is challenging.
Medical Evacuation (Medevac): Rapid transport of patients from remote or congested areas to medical facilities.
Limitations:
Noise: Helicopters are generally noisier than fixed-wing aircraft, which can be a concern in populated areas.
Cost: Operating costs for helicopters are high due to maintenance, fuel, and the need for skilled pilots.
Range and Speed: They typically have a shorter range and slower speed compared to fixed-wing aircraft.
Weather Vulnerability: Helicopters can be more sensitive to bad weather conditions, such as high winds and turbulence, which may limit their operational windows.
Safety: While helicopters are generally safe, they can be more susceptible to certain types of accidents compared to airplanes, especially during low-altitude operations.
Helicopter technology continues to evolve, with advancements in rotor design, engine efficiency, and avionics that increase their utility and performance while attempting to mitigate some of the limitations.



Limitations Helicopter

* Huge hourly costs

 Airspace and accessibility
limitations

e Noise

e Low altitude safety risks
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* Low altitude granular surveying & sensing
« Relatively long range

* Flexibility

 Great for stops and starts

* High resolution LiDAR and other sensors
requiring slow speeds and heavy lift
capabilities

Use Cases Helicopter
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Fixed-wing (Manned)
Data Collection

« Altitude - 2,000 - 20,000 ft AGL
 Weather - flexible

 Payload capabilities - huge variety
e Range - medium to long range

e Regulations - minimal

* Cost - decreasing

* Trends - increasing usage
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Presenter Notes
Presentation Notes
Data from 4,500’ 
Huge variety of sensor availability
RGB imaging
Video
LiDAR
Multi- and hyperspectral
Hydrocarbon sensing
Radio frequency
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Limitations Fixed-
wing

 Altitude

* Collection speed for high input
sensors

* No stop/hover capabilities
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Use Cases
Fixed- wing

 Broad range with good resolution

Areas with safety or noise concerns

Linear asset inspections

 Smart meter reading
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Satellite Data Collection

e Altitude - >100 miles AGL

* Weather - limited

e Lift capabilities - huge range

* Range - huge area coverage

e Regulations - minimal

e Cost - high but decreasing significantly

e Trends - increasing usage
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Presenter Notes
Presentation Notes
Satellite technology encompasses a broad spectrum of man-made objects launched into orbit for various purposes. Here’s a quick overview focused on remote sensing satellites:

SpaceX has decreased costs rapidly and significantly, but the capital/equipment overheads remain high. Watch this space!


### Overview:
- **Orbit Types**: Satellites can be placed in various orbits such as geostationary (GEO), polar, and sun-synchronous orbits to suit specific missions.
- **Sensors**: Equipped with a variety of sensors to capture data in different parts of the electromagnetic spectrum.
- **Data Transmission**: Satellites relay data back to earth stations, where it is processed and analyzed.

### Use Cases in Remote Sensing:
1. **Environmental Monitoring**: Tracking changes in the earth's environment, like deforestation, ice cap melting, and pollution levels.
2. **Weather Forecasting**: Meteorological satellites provide data critical for weather prediction and monitoring severe weather events.
3. **Agriculture**: Monitoring crop health, soil moisture levels, and managing agricultural resources.
4. **Disaster Management**: Providing crucial information before, during, and after natural disasters for damage assessment and planning rescue operations.
5. **Mapping and Cartography**: Creating detailed maps of the earth's surface for various applications.
6. **Resource Exploration**: Identifying natural resources like minerals, oil, and gas reserves.
7. **Oceanography**: Studying ocean currents, marine life, and sea surface temperatures.
8. **Climate Science**: Collecting data pertinent to climate change studies such as greenhouse gas concentrations, temperature, and sea-level observations.

### Developments:
- **Miniaturization**: Development of smaller satellites like CubeSats which are less expensive to build and launch.
- **Advanced Imaging**: Improvements in resolution and the ability to capture different types of data, like synthetic aperture radar (SAR) imagery.
- **Constellations**: Deployment of satellite constellations to provide higher temporal resolution data.

### Limitations:
- **Atmospheric Interference**: Atmospheric conditions can affect the accuracy of satellite imagery.
- **Cost**: High cost of building, launching, and maintaining satellite systems.
- **Temporal Resolution**: For some satellites, there might be a delay in revisiting the same area of the earth, affecting how frequently they can capture updated images.
- **Data Volume and Management**: The sheer volume of data can be challenging to store, process, and analyze.
- **Latency in Data Transmission**: Time taken for data to be sent back to Earth and processed can be significant.

Satellite technology continues to evolve, driven by advancements in rocket technology, miniaturization, and digital imaging, increasing the capacity to monitor and understand Earth's systems.
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Satellite Limitations

 Payload type
« Spatial resolution

e Time/angle limitations due to orbital
parameters

* Feature type
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Presenter Notes
Presentation Notes
(one pass around the world every 90+ minutes with up to a day of lead time) 

Linear features are not as well suited as area features


Use Cases Satellite

 Large coverage with moderate
resolution

* Large scale disaster analysis

 Large scale system leak detection
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Conclusion

 Requirement Setting is Key!

Collection Collection
Technology Platform

Integration

* No platform is suitable for all things:
+ Aerial Unmanned - High resolution for smaller projects
+ Helicopter - Low altitude with heavy lift and hover capability
+ Fixed-wing - Broad range with good resolution

+ Satellite - Large coverage with moderate resolution

~~ clearGRID ™
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