
PRESENTED BY:

AARON SCHULENBURG | SOCIETY OF COLLISION REPAIR SPECIALISTS

Parts & Materials



CIC Audience Guidance 



General Motors



Volvo



Lucid Motors
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• How can materials impact 
effectiveness of systems and sensors
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What is LIDAR?

LIDAR vs. Other Technology 

Types of LIDAR Systems
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Design Considerations
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What is LIDAR?
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LIDAR: Laser eyes for autonomous vehicles
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Light, Detection And Ranging: LIDAR

DroneBot Workshop
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The entire sensor suite

Uber ATG
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LIDAR vs. Other Technology
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- Produces true colour, high resolution images

- Ability to see long ranges

- Enhanced by computer vision and object 
recognition

- Poor performance in rain and other extreme 
weather or lighting conditions

- No true distance measurement

LIDAR vs Cameras

Automotive World
Tesla Model 3 Incident (Twitter, 2020)
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"For example, the error of stereo-based 3D depth estimation grows quadratically with the 
depth of an object, whereas for Time-of-Flight (ToF) approaches, such as LiDAR, this 
relationship is approximately linear"

Y.Wang et al., Pseudo-LiDAR from Visual Depth Estimation: Bridging the Gap in 3D Object Detection for Autonomous Driving (Cornell, 2019)
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- Good in all weather conditions

- Long range performance

- Poor accuracy & resolution 

- Struggles with false signals

LIDAR vs Radar

Arbe
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Types of LIDAR Systems
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Mechanical Mirrors Solid-State
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Baraja Spectrum-Scan™
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Pointcloud
CONTROL

Arbitrary number of beams
Arbitrary beam separation

Nominate and Change Regions of Interest
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Design considerations
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LIDAR Mounting Positions Roof lining

⎻ Extra design & style 
considerations

Windshield

⎻ Requires tailored windshield glass

Grill

⎻ Susceptible to dirt & damage

⎻ Poor vantage point
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Wideye – Windshield glass for sensors

Wideye
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What about Paint?

https://www.youtube.com/watch?v=rMNpPAuOro0



Solid White Paint
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Bright vs. Dark Car Paints

“IR Reflectivity of Paint: Autonomy and CO2 Emissions”. Ford Motor Company

Solid Black Paint
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Object detection

Object classification

Object edge precision

Distance estimation

Lane tracking

Range of visibility

Functionality in bad weather

Functionality in poor lighting

Camera RadarLidar

Lidar + 
Radar + 
CameraTask

GoodFairPoor

Image: https://roboticsandautomationnews.com/2017/07/01/adas-features-of-advanced-driver-assistance-systems/13194/

Sensor Technologies in Autonomous Driving



Image: https://news.voyage.auto/an-introduction-to-lidar-the-key-self-driving-car-sensor-a7e405590cff

3D Point Cloud of 
Surrounding Objects

Is this vehicle visible for 
the Lidar sensor?

Coating Development Goals
Appealing Design
Durability
NEW: Sensor Functionality

Role of Coatings in Object Detection



Image: https://news.voyage.auto/an-introduction-to-lidar-the-key-self-driving-car-sensor-a7e405590cff
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Bright Straight Shade Dark Straight Shade
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Light adsorbing pigment – Carbon Black (inexpensive, effective, neutral)

Effect of Carbon Black on Signal Return to LiDAR

Addition of >1% Carbon Black can result in a significant decrease in signal return to the detector
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Clearcoat (ProGloss/2K4)

Different Grey Shades
Titanium M6534 Primer

Layering System 
L* 95.3

L* 78.5

L* 71.2

L* 55.1

L*25.8
BMW Spec

L*1.4

Code L*

White 95.3

Tint 1 78.5

Tint 2 71.2

Tint 3 55.1

Tint 4 25.8

Pure Black 1.4

Current Paint Technology Challenge – Dark 
Colors



Carbon Black
(C(S))

Organic Black
(Org. Blk)

Org. Blk

White (TiO2)

Org. Blk

@905nm

C(S)

C(S)

Substitute

White (TiO2)

905nm
(LiDAR)

Carbon
Black
Control

Color Spray Dome ‐
IR‐Transparent, High Jetness Black ‐ Existing Cars left untreated may have detectability problems.

‐ LiDARs sensitivity is improving. 
‐ Advantageous for aftermarket repairs.

‐ New Formulations will be inherently more expensive.
‐ A price decrease would be expected as demand increases.

‐ Color matching to existing paints may require recalibration.
‐ Not the only solution to this problem.

‐ More new technologies may emerge as demand increases.

Issues for consideration for aftermarket applications

Redesigning Paint Formulations to  be 
Compatible



How Do Colors Impact LiDAR Signals?



Discussion
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Next Meeting – Upcoming Topic Ideas



Are parts delays currently an issue? 

A. Agree

B. Disagree

C. Abstain



Audience Response Question:



Is this a topic you would like the committee to 
further explore now? 

A. Agree

B. Disagree

C. Abstain



Thank you!

Audience Questions?


