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About Mandli

• Established in 1983, Mandli has worked with over 30 

State Departments of Transportation in the U.S.

• First integrated pavement data collection in 2002

• First integrated a mobile LiDAR system in 2007

• Offers one of the most advanced datasets in the industry



Data Collection for Florida DOT

• First contract with FDOT was in 1992

• Won additional contracts in 2002, 2006, 2009

• Awarded latest contract in 2013 through 2018

• Collect photolog and GPS data statewide 

• 17,000 miles in 2014

• 12,000 miles scheduled for 2015



Changing Industry

• New and changing requirements:

• MAP-21

• HPMS

• MIRE

• Many DOTs are scaling back staffing

• Same amount of work with less people

• Limited budgets mean every dollar needs to be justified



Mandli’s Response

• Multi-functional vehicle:

• High-Resolution Imaging, 3D Pavement Profiling,  

Mobile LiDAR, Positional

• One pass collection at highway speeds

• Latest technology

• Most accurate, highest resolution 3D data set

• More assets capable of extraction

• Greater return on investment



Mandli’s Solution

• Comprehensive data collection

• Integration with leading vendors in the industry

• Added value for multiple divisions in DOTs

• All data collected at posted highway speeds

• Data then processed back in the office



Mandli’s Solution

• SAFER

• MORE EFFICIENT

• MORE ACCURATE

• CREATE AN ARCHIVED 3D DATA INVENTORY
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Agile Assets
Mandli works with all of these organizations to develop software specifically 
designed around our dataset. For the Utah DOT project we have come 

together to form a committee, UTIBS, to share information and ideas. i



Mandli’s Technology

• High-Resolution Imaging

• 3D Point Cloud

• 3D Pavement Profile

• Robust Positional System

In order to create the most advanced dataset available 
Mandli is constantly researching, testing, and integrating

new hardware to keep at the forefront of the industry. i



High-Resolution Imaging

• Multiple right-of-way camera configurations

• Resolutions up to 3296 x 2472 per camera

• Frame rate ranging from 100 to 500 images per mile

• Optional 360º imaging

• Images are referenced to linear distance traveled and DGPS data

• JPEG compression format

• Real-time monitoring of image collection



This is a sample of Mandli’s standard three-camera view. Many of 
our clients request this setup as it provides a good view of the 

right-of-way as well as the assets to the side of the roadway.  i



The high-resolution cameras allow for the capture 
of detailed images. Note how the sign installation 

date (05) in the lower-left corner is clearly visible. i



Image Configuration Changes

2003 – 2   Cameras
1280 x 1024 

2006 – 2  Cameras 
1600 x 1200

2007 – 3  Cameras 
1600 x 1200

2009 – 3 Cameras
2048 x 1152



2011 – 3296 x 2472

2010 – 2048 x 1152  (Same as 2009)



Increased Field Of View



Increased Resolution



Robust Positional System

• Applanix POS LV 220 with dual antennas, inertial measurement unit 

(IMU), and wheel-encoder distance measurement unit (DMI)

• Collects GPS information, geometrics, and linear reference data

• Monitors vehicle dynamics in real time

• 100% of the positional data is post-processed using the POSPac 

Mobile Mapping Suite from Applanix

• Real-time differential allows for the accurate collection of positional 

data during long periods of GPS outage



All of the collected imaging, LiDAR, and pavement data is geo-

referenced, and can be exported as a shapefile with 3D attributes. i



The exported shapefiles can be brought into GIS software and 
integrated with existing data. Here is an example of extracted

pavement marking information viewed in Esri software. i



3D Pavement Profile

• Laser Crack Measurement System (LCMS) from Pavemetrics

• Automatic distress detection

• Collection of rutting and transverse profiles, distress, and pavement 

imaging

• Collects both 2D images and high-resolution 3D profiles of the road

• Detection of pavement type

• 4,000 point rutting 

• Highly accurate and repeatable results



3D Pavement Profile Customers

• Utah DOT

• Tennessee DOT 

• Oklahoma DOT

• Nevada DOT

• Hawaii DOT

• Alaska DOT & PF

• Rhode Island DOT

• Illinois DOT

• Caltrans 

• Kentucky Transportation Cabinet 

(3 vehicles)

• Kansas DOT (vehicle)

• Various Cities and municipalities 

• Exclusive subs for APT and 

AECOM for military and airport 

projects



In the past automatic distress detection relied solely on 2D imaging. 
Any dark area of the image was classified as a crack, leading to 
improper identification and poor repeatability results. This intensity

image produced by the LCMS shows what a 2D view looks like by itself. i



With 3D technology the depth of the pavement is measured as well. 

Here is an example of a range image captured by the LCMS. Note the 
differences when comparing the 3D image to the 2D image. i



The automatic distress detection software classifies cracks according 
to type and severity, and produces an overlay image highlighting the

results. The overlay is offset in order to still see the individual cracks. i



Run 1 Run 2 Run 3 Run 4 Run 5

These images show an area where distresses between multiple 
runs are marked similarly. The system is able to compensate for 
driver wander during collection. Note how the wheel paths are 
correctly identified in the five separate images.

LCMS Repeatability

i



Asphalt Distress Ratings

Automated Manual

Alligator Depression

Block Cracking Edge Cracking

Longitudinal Patching 

Transverse Shoving

Potholes Weathering and Raveling



Concrete Distress Ratings

Linear (automated) Blowup/buckling

Joint seal damage Large patching

Polished aggregate Popouts

Joint Spalling Durability cracking

Corner break Small patching

Pumping Scaling, map cracking



• Collects longitudinal profile elevations, International Roughness 

Index (IRI), and slab faulting

• Operator able to view real-time profile data in both wheel paths for 

verification of data collection

• Measurements are referenced to linear distance traveled (DMI) and 

Differential Geographical Positions System (DGPS) information

• System meets the Class I precision and bias specifications as 

defined by ASTM E-950 and the Texas Transportation Institute 

(TTI) certification

Mark IV Road Surface Profiler



3D Point Cloud

• Multi-sensor Velodyne LiDAR data collection

• Relative accuracy (point-to-point) of ± 4 cm @ 2 sigma 

• 100+ meter range

• 1.4 millions points per second

• Realistic view of collected environment

• Data can be used for the extraction of roadway assets and vertical and 

horizontal clearances, as well as advanced design and modeling 

applications



2D imagery only allows for the extraction of point assets, such as the location of a 
sign. With the 3D point cloud linear and area assets can be extracted as well, such as 
the length of a guardrail, or the measurement of the pavement surface area. Any 
asset seen in the point cloud can be identified, measured, and inventoried. 

i



Sample Extractable Assets
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Mobile LiDAR Asset Projects

• Utah DOT

• Tennessee DOT 

• New Mexico DOT

• Nevada DOT

• Hawaii DOT

• Alaska DOT

• County of Hawaii

• City of Peoria, IL
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Utah DOT - 12,000 lane miles

Signs 98,785 Medians 69,384
Sign Assembly 66,294 Shoulders 442,713
Barriers 10,783 Lane Count 35,991
Walls 1,416 Pavement Surface Area
Drainage 14,211 35,991
Signal Pole 6,631 Vertical Clearance Measurement
Intersection 10,555 1,662
Signal Cabinet 1,265

Power Pedestal 848 Total Assets:  796,529
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New Mexico DOT - 27,000 lane miles

Signs 280,577
Sign Assembly 212,957
Intersection 31,456
Retaining Walls 467
Bridge Deck 3,150
Rumble Strips 269,789
Lane Surface Area 76,551
Shoulders 184,496
Median 67,250
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Tennessee DOT - 13,500 lane miles

Signs 160,825
Curb & Gutter 15,828
Delineator 22,145
Guardrail 20,094
Ditch 73,336
Drain 51,643
Pavement Markings 39,682
Mowable Acres 71,771
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Nevada DOT - 11,000 lane miles

Signs 74,536
Sign Assembly 56,766
Medians 12,837
Shoulders 102,235
Operation Way 12,837
Rumble Strip 190,258
Intersection 6,431
Driveway 10,000
Ramps 987
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County of Hawaii

Streetlights 8,731  (extracted in 2014 from 
2011 LiDAR data)

City of Peoria, IL

Signs 55,000
Streetlights 15,000



Multiple Client Approaches

• These three categories of influence are Mandli’s 

main selling points for approaching projects:

• Safety: utilize dataset for safety analysis 

• Asset: wide range of asset inventory services

• Road Condition: detailed pavement analysis



The Utah DOT is using the pavement, positional, and road geometric 
data collected by Mandli to assign usRAP safety star ratings to roadways. 

Mandli is working closely with both Utah and usRAP to support this effort.

Safety

i



usRAP Objectives

• Reduce death and serious injury

• Strategic decisions on route improvements, crash 

protection and standards of safety mgt based on 

assessment of risk

• Forge partnerships with local agencies

• Empower agencies to make decisions based on 

video-log of roadway features known to be 

associated with crashes



usRAP Data Elements - Mandli

• Number of through lanes

• Speed limit

• Lane width

• Paved shoulder width

• Rumble strips

• Curvature

• Grade

• Road condition

• Sidewalk

• Curb parking

• Pedestrian crossing

• Bicycle lane

• Property access points

• Intersection

• Medians

• Street lighting

• Differential speed limits

• Roadside severity



usRAP for Utah DOT

• As part of Mandli’s statewide contract with Utah DOT, 

Mandli is delivering usRAP data elements on their network

• Data elements are derived from video-log imagery

• Mandli already is collecting video-log images on Florida 

roadways

• No LiDAR data is used to process the usRAP data elements



Mandli Communications, Inc.

Mitch Caya  •   mcaya@mandli.com


