
PRAIRIE 
ENGINEERS 
TODAY

O V E R V I E W

1
Prairie Engineers, P.C.



1 3 5

16 15 13
17

21

34
38

52

59

68

130

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2027

CONTINUED GROWTH
Established

Civil 
Engineering 

Services
(1)

Added 
Survey 

Services
(3)

Employee 
Growth

(5)

(# of Employees (FTE))

Opened 
Peoria, IL 

Office 
Added Natural 

Resources 
Services

(15)

Opened 
Springfield, 

IL Office
(14)

Opened new 
Headquarters in 

Columbia, IL
(16)

Opened 
Hazelwood, 
MO Office

Added 
Hydrographic 

Surveying
(19)

Opened 
Hillsboro, IL 

Office
Added 

Mechanical, 
Electrical and 

Structural 
Engineering

(32)
Opened 

Keokuk, IA 
Office
(42)

Opened 
Vicksburg, 
MS Office

(59)

Opened Hannibal, MO Office
Opened Champaign, IL Office

Opened Kansas City, MO Office
(68)

Continued 
growth 

expected…



3

PRAIRIE ENGINEERS TODAY

Depth and Breadth
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GEOSPATIAL PROJECT LOCATIONS- PRIOR 12 MONTHS
Professional Land Surveying Licensure 
by Prairie Employees



TEAM – purpose statement to advance the knowledge of transportation engineering and to provide a forum for the continued education of and communication among all parties dedicated to 

promoting a quality transportation system that serves the public welfare of Missouri.

MANNED vs. UNMANNED
A Direct Comparison of Results From An Aerial Lidar Mapping Project
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• Scott Perkins, GISP – Prairie Engineers, P.C.
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MANNED vs. UNMANNED

• Both are under the control of the FAA
• Manned flight is restricted to above 1,000’
• Unmanned is restricted to below 400’

• Both systems use Precision Navigation & Timing (PNT)
• Airborne GPS/GNSS positioning
• Inertial Measurement Unit (IMU)  a gyroscope & accelerometers
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The Project
Southern IL abandoned mine
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The Site
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The Site



TEAM – purpose statement to advance the knowledge of transportation engineering and to provide a forum for the continued education of and communication among all parties dedicated to 

promoting a quality transportation system that serves the public welfare of Missouri.

The Scope of Work
Work Order #16
Southern Illinois Construction Inspection Services
AML-GSwE-2149
Attachment 1
• TASK I -The consultant shall perform all ground control services as necessary
• TASK II - The consultant shall perform all aerial photographic services as necessary

– The color digital photograph is to be a seamless photo of the entire site and not a mosaic photo.
• TASK Ill - The consultant shall provide digital files of topographic mapping

ACCURACY STANDARDS
• The Lidar data is to be collected at and aggregate nominal pulse spacing (ANPS) of less than

or equal to <0.35 meters (QL 0, which is >8.0 ppsm)

• The required quality level is 0 for high density Lidar based on the U.S.G.S. specification.

• In addition, the accuracy standards shall meet the requirements of the American Society for
Photogrammetry and Remote sensing (ASPRS) “Positional Accuracy Standards for Digital
Geospatial Data”
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Site Reconnaissance
March 13, 2022
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Site Reconnaissance
March 13, 2022
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The Ground Control
Targets set on March 29
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The Unmanned System

• FreeFly - Alta-X drone
• True View 515 lidar Sensor
• Phase One megapixel 

camera
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The Fundamental of Aerial Lidar
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The Lidar Data One thin slice showing all lidar returns
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The Lidar Data One thin slice showing filtered returns
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The Lidar Data One thin slice showing over target feature – a rock
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The Lidar Data
One thin slice showing over target feature – a bucket
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The Lidar Data
One thin slice showing over target feature – a car tire
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Object Detectability 
in Aerial LiDAR   
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Two items were randomly 
placed in the area of interest 
without knowledge of the 
location other than these two 
images.

Scenario:
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Cessna 206 and 
LiDAR Aircraft



TEAM – purpose statement to advance the knowledge of transportation engineering and to provide a forum for the continued education of and communication among all parties dedicated to 

promoting a quality transportation system that serves the public welfare of Missouri.

Imagery was used to locate the bucket. While 
the bucket wasn’t clear in the LiDAR Intensity 

coloring the LiDAR with RGB showed a possible 
item of interest. 

Note: The elliptical scanner only received a few returns off the bucket. The returns can be 
inspected in the cross section view.
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Cross Section of 
Suspected Bucket 

Area

Zoomed Cross 
Section of Suspected 

Bucket Area
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Imagery that was collected on the LiDAR flight  
was used to locate the tire. The LiDAR Intensity 
does show the tire, if you know where to look.   
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Side by side comparison of the LiDAR and 
the imagery
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Cross section over 
suspected tire

Zoomed in cross 
section of suspected 

tire
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NOTES
•LiDAR point spacing and point density are critical when identifying small objects. 
Point density and point spacing do not necessarily correlate.

•Target object reflectivity, laser origin height above terrain and beam divergence are 
critical when attempting to detect specific targets of interest. 

•Multipulse beam returns in vegetated areas are essential in target detectability 
under canopy.

•Prior knowledge of target composition is critical. 

•Elliptical Scan, Line scan and rotating scanners have different limitations with regard 
to target detectability. 
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The Head-to-Head Comparison

Unmanned Manned

Bucket Bucket delta

Easting 2557693.30 2557693.35 -0.06

Northing 476933.52 476933.64 -0.12

Elevation 437.49 436.37 1.13

Tire Tire

Easting 2559434.66 2559434.67 -0.01

Northing 476732.41 476733.44 -1.03

Elevation 409.35 409.56 -0.212
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The Head-to-Head Comparison
on the blacktop road
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Head-to-Head 
Comparison
on the blacktop 
road sta. 4+00
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Head-to-Head 
Comparison
on the 
blacktop road 
sta. 12+00
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The Head-to-Head Comparison
on the blacktop road
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Head-to-
Head 

Comparison
on the 

blacktop road 
x-section
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The Ground Control
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Head-to-Head 
Comparison
on Target #1 
on pavement
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Head-to-Head 
Comparison

on Target # 7 
in the woods
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The 
Results
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MANNED vs. UNMANNED

Requires less ground control Requires more ground control
Captures project in 1 photo 300+ individual photos to mosaic
Smaller data set (fewer lidar pts) ~9 ppm Larger data set   ~ 30 ppm
Fewer flight lines Required multiple E-W and N-S lines
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Thank you for your 
interest, any questions?
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