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Long Range

Velarray

10% NIST target
1Xx1m

White Building
(60% Reflectance)
Sunny Day
No Clouds
Early Afternoon
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Velarray

Visibility of road markers

Lane Markers Cross-walks
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Technology & New Traditional OEMs
EVs

o fomms) fomms |omm o fommi \6\.
Mobility (o) (omm) (omw) (om) () (- \‘“‘0
As A Servi (o)) (o) (o) (o) (s
s A Service (- (om—) (em—) (g (- ) ,(\(\8
Robocab L4 (- (- () (. ) 6
() () (o= &e-an)\)(\
(- (o) (omm) gs@
(- (omm) (om—) . (o)) (omm) (omw) (m—)
D i — (o) (ommsi (omm Engaged &
(o)) (om—) (om—) :
g e Competing
Tt (Y (Emp) (mmn) (W) 1T YT YT YT Y

VGIOdgne LIDAR Velodyne LiDAR Inc. Proprietary & Confidential Information www.velodynelidar.com n m u n



LIDAR Technology
“Bringing Light into the dark”

What is needed?

Integration Challenges



A Major investments
Continue in Flash LiDAR despite
Lack of dynamic range

@ OPAs touted as the new panaceal

BMany Startups
Velodyne A 2012 Galvos claiming first
LiDAR. Re-hashed FMCW LiDAR!

1970 1980 1990 2000
oOPA AFirst flash research First LIDARs
research Laser Lightshows with using
galvos fiber lasers
mFirst doppler LiDARs

for wind speed Benchmarking

(AMCW & FMCW)
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And Then There Were More....Many More!
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Physics cannot be changed
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Bringing Light into the Dark
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LIDAR Technology
“Bringing Light into the dark”™

What is needed?

Integration Challenges



Capabilities of an ADAS LIDAR

Range

An ADAS LiDAR needs to have a detection range of +200m to

provide an earlier warning of
potential hazards at faster
2locities.

Ve|od9ne LiDAR www.velodynelidar.com | Bl 1 1 &



Capabillities of an ADAS LIiDAR
- An ADAS LiDAR needs to have high resolution.
* Multiple points for object detection and tracking

. » Alot of points for object identification and classification
Resolution
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Source: Professor Joe Wuensch
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Capabillities of an ADAS LIDAR

-An ADAS LiDAR needs a large field of view...
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Capabillities of an ADAS LIDAR

An ADAS LiDAR needs to have a small form factor to be easily
and seamlessly integrated into a vehicle.

Form Factor o Rear view mirror
o Grill
* Bumper
« Sideview mirrors
* Roof
« B-Pillar
 Headlamps
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Capabillities of an ADAS LIDAR

Form Factor
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LIDAR Technology
“Bringing Light into the dark”™

What is needed?

Integration Challenges



Capabilities of an ADAS LIDAR

dSPACE
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Capabillities of an ADAS LIDAR

Benefits of headlamp integration:

- Great position for several ADAS use cases and AD cases (T-
Junction)

- Cleaning by headlamp cleaner )
- Reduced exposure to projectiles/contamination

- Enhanced lighting features like ROI, warning, HMI

Examples of how Velarray could be embedded in a vehicle

Challenges and working areas for headlamp integration
- Partnership with Headlamp suppliers is key
- Mechanical Integration & Packaging Concepts

- Heating & Cooling Concepts (__)Option #1: Single sensor windshield mour
- Cover Materials (C)Option #2: Single sensor high mounting

- Interference investigation - LED + Halogen Light sources (_JOption #3: Two sensors near head lamps
@ Option #4: Multiple sensors on the roof

Velodyne —)Option #5: Headlamp Integration

LiDAR.

)pics adressed together with Tier 1 partners & OEMs
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Velodyne at CES
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