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STORYTELLING – WHAT IS THE BEST TOOL?

From the Arctic Circle to Patagonia

Pulitzer Prize for 
Explanatory Journalism Emmy



FIRST QUESTION:
 
WHAT PROBLEM AM I TRYING 
TO SOLVE?



Think about the end-to-end requirements.

FOCUS ON SOLUTIONS

Law of the Tool: “When all you have is a hammer 
everything looks like a nail.”



I asked AI to design the ideal 
aircraft of the future…



Data Acquisition Options

Mobile Fixed | Rotary UASTerrestrial Robot MarineBackpack



Choosing a Platform: Primary Drivers

SIZE OF THE AREA

WHERE IS THE 
LOCATION?

TECH SPECS &
REQUIREMENTS



Complex Airspace: 7,000’ AGL (Fly above the Temporary Flight Restriction)

Data Requirements: Lidar: 16 PPSM (points per square meter) 
     Imagery: None

Aircraft:    Cessna C208 Caravan

Sensor Package:  Riegl 1560ii-s

EXAMPLE: Los Angeles Wildfire Survey







Satellite Considerations

- Public data vs commercial “on request” tasking

- High repeat frequency. Hours to days depending on tasking.

- Linear or small areas can be challenging or not cost effective

- Competitive landscape

- Need analytic software or service provider (NV5 ENVI Suite)

PRO
Lower cost 
High repeat frequency

CON
Low resolution compared to earthbound (30—50cm)
Better for larger and wide areas



FAA: Manned Aircraft: § 91.119 Minimum safe altitudes

Except when necessary for takeoff or landing, no person may operate an aircraft below the following altitudes:

(a) Anywhere. An altitude allowing, if a power unit fails, an emergency landing without undue hazard to persons or 
property on the surface.

(b) Over congested areas. Over any congested area of a city, town, or settlement, or over any open air assembly of 
persons, an altitude of 1,000 feet above the highest obstacle within a horizontal radius of 2,000 feet of the aircraft.

(c) Over other than congested areas. An altitude of 500 feet above the surface, except over open water or sparsely 
populated areas. In those cases, the aircraft may not be operated closer than 500 feet to any person, vessel, vehicle, 
or structure.

(d) Helicopters, powered parachutes, and weight-shift-control aircraft. If the operation is conducted without hazard to 
persons or property on the surface—
 (1) A helicopter may be operated at less than the minimums prescribed in paragraph ( b) or (c) of this section, 

provided each person operating the helicopter complies with any routes or altitudes specifically prescribed for 
helicopters by the FAA; and

 (2) A powered parachute or weight-shift-control aircraft may be operated at less than the minimums prescribed 
in paragraph (c) of this section.

https://www.ecfr.gov/current/title-14/section-91.119#p-91.119(b)
https://www.ecfr.gov/current/title-14/section-91.119#p-91.119(c)
https://www.ecfr.gov/current/title-14/section-91.119#p-91.119(c)


Fixed Wing Considerations
- What is the proximity of the nearest airport with fuel service?

- How many sites and are they close together?

- What is the size of each site?

- Is the site linear (pipeline, road, electric transmission, 
coastline, railroad) or a wide area?

- What are the weather conditions?

- Is the AOI within a restricted zone?

PRO
Low cost for wide area coverage
Multiple payloads
Fast mobilization

CON
Weather dependent
Minimum altitude restrictions



Helicopter Considerations

- What is the sensor package: weight & size?

- Closest helicopter provider?

- Proximity of fuel?

- Size of each site? How many sites and are they close 
together?

- Weather conditions?

- Is the AOI within a restricted zone?

PRO
Lower altitude = higher resolution
Multiple payloads
Fast ferry between local sites
Fly under the cloud deck

CON
Weather dependent
Higher mobilization cost



Photorealistic Results

Multi-sensor 
payloads



Multi-sensor 
payloads



Complex Airspace: 700’ AGL

Data Requirements: Lidar: 200 PPSM (points per square meter) 
     Imagery: 2cm GSD and 5 look angles

Aircraft:    Helicopter - Bell 206L3 Long Ranger

Sensor Package:  Riegl VUX240 + 5x Phase One 150mp Cameras

EXAMPLE: Refinery Digital Twin



UAS Considerations
- Can I safely get a crew to the site?

- How many sites and proximity to each other?

- What is the size of each site?

- Is the site linear or a wide area?

- What are the weather conditions?

- Are permits needed?

PRO
Lower altitude = higher resolution
Lower cost
Inspection grade imagery

CON
Not practical for long linear or wide area sites.
Weather dependent
Mobilization cost, depending on location



Mobile Mapping
- What is the terrain?

- How many sites and proximity to each other?

- What is the size of each site?

- Is the site linear or a wide area?

- What are the weather and ground conditions?

- Are permits needed?

PRO
Extreme resolution 
Lower cost

CON
Requires a vehicle and two crew (driver, operator)
Weather dependent
Mobilization cost, depending on location



Terrestrial Lidar: Static and Backpack

- Can I safely access all lidar positions?

- Safety protocol and training?

- How many sites and are they close together?

- What is the size of each site in square footage?

- Is the site linear (pipeline, road, railroad) or a wide area?

- What are the weather conditions? Hot, cold, windy?

PRO
Confined spaces
Lower cost
Onboard processing

CON
Not practical for long linear or wide area sites.
Physically demanding



Terrestrial Lidar: Workflow Sample

Approximate Scan Positions
Revit Model

Revit Model With Equipment Data

Lidar File With Measurements



Multi-sensor payloads



Kenai Peninsula



OTHER OPTIONS: Hydrographic Survey









Future Thoughts ▪ More multi-sensor payloads

▪ Onboard “edge computing” 

▪ Real-time delivery

▪ Increased resolution and improved tools will drive satellite data

▪ Large scale fully autonomous data collection is 10-15 years out

▪ Lots of “noise” in the market proposing new solutions

▪ Beware of shiny toys. Focus on the solution.

▪ Gaming and geospatial sectors will continue to merge

▪ New opportunity for new jobs not yet imagined



Contact Us

Adam.McCullough@nv5.com

Ron.Chapple@nv5.com

Alaska Program Manager
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