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Acquire
When it comes to 
data acquisition, 
we don’t dabble. 

We own and 
operate a 
wide array of 
cutting-edge 
platforms and 
sensors to 
collect data 
globally, from 
space to the 
sea floor.



Analyze
The power 
to transform 
raw data.

Behind the scenes 
of our software, 
solutions, and 
services you’ll find 
technologies like 
deep learning, 
workflow 
automation, and 
real-time data 
integration. 



Answer
Reliable, 
actionable 
information.

• Enterprise GIS
• Digital Twin
• Systems 

Integration
• Facility & System 

Security
• Asset 

Management



Remote Sensing
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In-house Data Acquisition Options
Mobile Fixed | Rotary UASTerrestrial Backpack
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Traditional Solution Services

Schematic Mapping
Route study and design corridor selection

High Accuracy Mapping – Aerial, Mobile, UAS, Terrestrial Lidar and Photogrammetry
Right of way and design mapping

Bridge Modeling
As built documentation of existing structures, bridge modifications/replacements and clearance data

Roadway Sign and Utility Clearance Modeling
Identifying location and clearance of above ground utilities and signs within a corridor

Topobathymetric Lidar
Upstream, downstream and parallel drainage underwater modeling  fused with terrain model data

Rock Fracture Studies
Terrestrial/UAS acquired image and lidar data are used to model the rock face
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Technical Methodologies

Lidar
Latest generation Near infrared light (laser) sensors to 
model the earth’s surface and planimetric features. 
Topobathymetric lidar adds green (visible) light sensors 
to model submerged lands/objects.

Photogrammetry
Dimensioning objects from overlapping imagery from 
softcopy stereo plotters to extract three dimensional 
planimetric and topographic features.

Orthophotos
An image representation of the surface that has been 
corrected for camera distortions and elevation changes 
in the terrain surface.



Bridge Inspection Using 
Airborne Thermal Infrared 
mapping

13
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THE CHALLENGE

• Bridges are mandated to be 
inspected every 2-4 years

• There are thousands of bridges
• Federal, States, and other 

agencies each have their own 
bridge inspection routine

• Every agency has a separate 
department for inspection and 
maintenance

• Several approaches to bridge 
inspection



NV5.COM |  Beyond Engineering

EXISTING TOOLS

Nondestructive Technologies (NDTs)
Remote sensing techniques include chain dragging, 
sounding, impact echo, ultrasonic surface wave, 
ground-penetrating radar, image-based techniques, 
and infrared thermography.
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RESULTS AND REPORTS
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STANDARDS?
Infrared Thermography

• ASTM D4788-03 defined the “standard test method for detecting delamination in bridge decks using infrared 
thermography in 1997-2022.
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THE AIRBORNE SOLUTION

Fixed wing, low-altitude flights
• 1,000-2,000 ft above mean terrain (AMT)
• 100-130 knots nominal airspeed
• Nominal resolution = 1.5-3.0 inch
• 147 ft width x 118 ft length
• 10 frames per sec
• 80% forward overlap

1,000 ft bridge is captured in:
• ≤10 sec
• 100 frames
• Single flight line
• Turn around as needed (≤5 minutes)
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40 BRIDGES IN A FEW HOURS

Flight path for surveying 
40 bridges in a single 
mission.



NV5.COM |  Beyond Engineering

ACQUISITION CONDITIONS
• Dry and warm season
• Day time 12:00-4:00 PM
• Clear sky and sunny
• 5 hrs. of direct solar loading (300 

kw/m2) prior to acquisition
• No fog, no snow or water on the bridge
• Re-flights are expected
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THERMAL ANOMALIES

Road 
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Road 
Asphalt

Join 
Assembly

Join 
Assembly
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HOW HOT IS HOT?
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THERMAL VS. CURRENT METHODS RESULTS

Not detected by 
chain dragging

Detected by chain 
dragging and TIR
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THERMAL INSPECTION VALIDATED #27946
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TECHNICAL REPORT

 Intuitive and user-friendly reports
 Customizable
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ACCURATE, REPEATABLE, SCALABLE
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40 BRIDGES IN A FEW HOURS

Flight path for surveying 
40 bridges in a single 
mission.



H ig h-Level V iew  an d  P rioritization
As part of a larger program this has proven to be a low-cost solution to identifying and prioritizing bridge deck 
maintenance.
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WHAT ABOUT CARS, TRUCKS, TRAILERS?



One frame at a time
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BRIDGES WE CANNOT DO

• Bridges with Obstacles
- Trusses
-Multi-deck bridges
-Heavy traffic
-Narrow Terrain
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COMPLEMENTARY TOOLS- SINGLE BRIDGE SOLUTION

• UAVs solution- Pros
-Single bridge
-Similar resolution
-Additional data

• UAVs solution- Cons
-On-site requirement
- Time consuming
-Multiple passes required
-Safety
-Extensive coordinating

• Van-based- Pros
-Single bridge
-Higher resolution

• Van-based- Cons
-Slower than traffic
-Multiple passes required
- safety
- Transition time
- Lacks automation
- Lack geospatial reference
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THANK YOU

Rick Wallace and the NV5 team
rick.wallace@NV5.com
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