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Agenda

Definitions and background
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Retroreflectivity of signs

imsanalysis.com

Objective: Reduce collisions and roadway
departures, saving lives!

Lane markings must be visible to:
• Human drivers
• Advanced driver assistance systems (ADAS)

Why is Pavement Marking
Retroreflectivity Important?
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Future (…now) Trends

OEM vehicle & ADAS manufacturers require Good Quality visible road markings in dry/wet
conditions day & night for their technologies to operate safely.

Advanced Driver Assistance Systems (ADAS)

Uses Lane MarkingsADAS Type

NoAdaptive Cruise Control (ACC)

NoAutomatic Emergency Braking (AEB)
NoBlind Spot Warning (BSW)

NoForward Collision Warning (FCW)

NoForward Collision Prevention (FCP)

NoParking Assist

YesLane Departure Warning (LDW)

YesLane Keeping Assist (LKA)
NoRear Cross Traffic Alert (RCTA)

YesActive Driving Assistance (Level 2 Automation)
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New FHWA requirements

• Manual on Uniform Traffic Control Devices (MUTCD) has been updated to include
new requirements:

• The minimum retroreflectivity of longitudinal pavement markings is 50
mcd/m2/lux on roads with speed limits of 35 mph or greater, where average
annual daily traffic is 6,000 vehicles per day.

• The minimum retroreflectivity of longitudinal pavement markings is 100
mcd/m2/lux on roads with speed limits of 70 mph or greater.

• These MUTCD changes are effective from 6 September 2022 and road
authorities and Departments of Transportation have a 4-year period to
comply with the new rulings.

New FHWA requirements

There are a few different methods allowed to maintain minimum retroreflectivity values, which are
described in FHWA-SA-14-017 Methods for Maintaining Pavement Marking Retroreflectivity.

• Measured Retroreflectivity

• Nighttime Visual Inspections

• Consistent Parameters

• Calibrated Pavement Markings

• Service Life Replacement

• Based on Historical Data

• Based on Monitored Markings

While not all methods require a retroreflectometer, use of a retroreflectometer takes the
subjectivity out of the equation and is a very cost-effective way to ensure compliance, especially
compared to service life replacement based on historical data and nighttime visual inspections
using consistent parameters.
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Collecting Pavement
Marking Reflectivity
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Retrotek Technology

Types of Retroreflectometer Systems

Handheld Side Mounted Front Mounted
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RetroTek-D System

• The RetroTek-D mobile retroreflectometer
measures road markings across the full
width of a lane in a single pass.

• It records all road markings to the left and
right sides of the lane, plus all central
markings along with the absence and
presence of reflective pavement markings
and road studs.

• The RetroTek-D fixes securely to the front
hitch mount of the survey vehicle; no
unsightly or dangerous protrusions from
the side of the vehicle.

Retrotek-D (day- or night-time)

Retrotek-M (night-time only)

Other Systems

USA: RoadVista (Gamma Scientific)
http://www.roadvista.com/laserlux-mobile-retroreflectometer/

Europe: Delta LTL-M
https://roadsensors.madebydelta.com/products/ltl-m-mobile-retroreflectometer-road-markings/

Delta LTL-M

RoadVista Laserlux G7
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Benefits of Front Mounted Retroreflectometer

• Safer to Use

• Does not protrude from side of vehicle  so no danger to other road users

• No necessity to leave vehicle to move sensor from side to side

• Good pavement ground clearance and not vulnerable to damage

• Driver can focus on surroundings as precision driving close to marking line not required

• Minimum interaction with software - automated data collection

• More Productive
• One pass per lane – capture all markings
• Over 100% more efficient than side-mounted systems

• Collects all markings - line markings, centre lane markings/symbols & raised pavement markers (RPM)

• Easy to Use

• One operator/driver

• Automated operation and easy to calibrate

• Movable from vehicle to vehicle with front tow hitch bar

• Minimal cleaning & replacement of sensor head (no dirt / damage from front wheels)

More Efficient Collection

• All lane markings assessed in ONE pass
• RetroTek MRU Up to 5 Road Assets

• Only one side of lane measured in one pass
• Side-Mounted MRU Max 2 Road Assets
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Collection Software

Processing and Viewing Software

List of Surveys

Survey Summary

Maps with Result
Thresholds

Video of Survey

DNA Results for Each
Asset Type
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Data Capture and Output

• Data capture is run at fixed frequency (not fixed distance)
• Strobes run at 60 Hz (to avoid causing visual distraction)
• Cameras capture images at 20 Hz

• Results are written to CSV file during a run
• After the run, the data is passed to a results processing program

which chops it into 20-100 m intervals  saved to CSV
• Images are saved as JPGs or video file
• KML and PDF report are generated also
• Able to produce a geospatial deliverable optionally tied to client’s

GIS and road sections

Data Types Collected

1. Night-time visibility (RL) of all road markings (measured in mcd/m2/lux)
2. RL of right & left edge, centre lane markings & symbols (measured in mcd/m2/lux)
3. The absence and presence of RPMs / road studs / markers
4. Each line width
5. Day contrast ratio when surveyed in daylight (RetroTek-D)
6. Indicates if single or double lines (Auto Detection)
7. Indicates if skip or continuous lines (Auto Detection)
8. Indicates colour - white or yellow (Auto Detection)
9. Individual RL for each line in double lines.
10. Measurements all GPS tagged with map & video images
11. Road name & number
12. Temperature & humidity
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Right of Way
Asset Data
Collection
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Pavement Data Acquisition Systems

Equipment
Proudly
Made in the USA
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IrisPRO Pave™
ASTM E1655 Compliant

Safety
Travels at posted speed, and no traffic
control is required

3D Pavement Imaging
Laser Crack Measurement System (LCMS)
– Second Evolution
[ASTM D6433 PCI Surveys]

Inertial Profiler – International
Roughness Index (IRI) – NCAT/TTI certified

360-Degree Imaging Right-of-way
(ROW) asset data collection

Note: Manufactured by IMS/ICC  -- We’ve got 8 systems!

Manual PCI
surveys based
on approx. 10%
sampling

Automated PCI
surveys – Option 2
Most common
approach for routine
surveys

Automated PCI
surveys – Option 1
All lanes – Good for
baseline surveys

IMS Methodology of Surveys: Coverage
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Retrotek Technology
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Right of Way
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Collection
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