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How 3D
Multi-channel Lidar Sensors 
Contribute to More Safety

From Logistics to Urban Traffic Space

Dieter Gabriel, Marketing EMEA

EPIC-Meeting on FMCW LiDAR Systems
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1983
Founded 
Velodyne 
Acoustics

Became World 
Leader in Acoustics 
Technology

2005
Invented
Real-Time
3D Lidar

Leading 
Lidar 
Technology

TODAY2004
Completed 
DARPA 
Grand 
Challenge

2007
Began 
World’s First 
Commercial 
Production 
of Real-Time 
3D Lidar

The Velodyne Lidar History
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Velodyne Today

WORLD CLASS R&D AND MANUFACTURING

Velodyne Lidar
Global Headquarters
and Manufacturing

San Jose, CA

Velodyne Labs
Advanced 

Research Center
Alameda, CA

Velodyne Lidar
Asia

Beijing, China
Seoul, Korea

Velodyne Lidar Europe GmbH
Rüsselsheim- Frankfurt area, 

Germany

Velodyne Lidar
India

Bengaluru
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Entering Mass Production

MANUFACTURING AND PRODUCTION PARTNERS

• Powerful partnerships with production experts

• Global Manufacturing capacity to address growing demand

• Maintaining highest quality with optical and tooling precision

• Greater supply chain efficiency for stronger price 

negotiations

• Support for advanced manufacturing innovations

• Fully automated wafer-scale lidar manufacturing processes
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Rapid Adoption of Lidar Across Industries
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What’s it all about ?

M O V I N G  P E O P L E M O V I N G  G O O D S

S M A R T  C I T I E S S E C U R I T Y
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Velodyne Product Overview

Puck™Ultra Puck™Alpha Prime™ Velarray™

Sensors for the widest variety of applications

Velabit™
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Great reflectivity, regardless of whether mounted on mobile platforms or as a stationary 

installation

Data derived from Alpha Prime, 

Velodyne‘s flagship sensor



V E L O D Y N E L I D A R . C O M   |   1 0



V E L O D Y N E L I D A R . C O M   |   1 1

Solutions for industrial vehicles and mobile robot platforms

• Cost reduction by reducing the number of sensors on the platform / 

robot

• Highly flexible 3D navigation without markers or reflectors or high-

performance support of camera sensors

• Navigation even on uneven ground

• Load-handling tasks (assisted order picking)

• Smart Safety: 3D object recognition and 3D collision avoidance ensure 

maximum environmental safety (180 to 360 degrees)
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Example: Valet Parking– Stanley Robotics
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Example: Valet Parking– Stanley Robotics
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Solutions for industrial vehicles and mobile robot platforms
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Solutions for industrial vehicles and mobile robot platforms
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Proprietary 

chip-based 

technology

Micro-Lidar Array (MLA)

• Brings together the core elements 

that make lidar work: optical chip + 

Velodyne’s ASIC (application-

specific integrated circuit) 

technology

• 8 lidar channels are miniaturized          

to the size of a penny, forming the 

“engine” of the lidar sensor

• This miniaturization + Velodyne’s 

proprietary, fully automated 

manufacturing process enables 

cost-effective, high-quality mass 

production
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Vella software
Turn data into action

• Fast track full-stack autonomous system innovation

• Seamless integration with Velodyne’s lidar sensors

• Plug and play, end-to-end solution with a library of 

software functions

• Deploy lidar with ease and efficiency, enabling 

teams of all sizes to hit the ground running

• Optimized for indoor and outdoor settings, 

including roadways, warehouses and sidewalks
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Software features

• 9 object categories

• Object velocity

• 3D bounding box

o Size

o Position

o Orientation

3D Object List

• Occupancy grid

• Lidar odometry

• Collision alert

• Enables path planning

Extrinsic Calibration

• Cloud-based service

• YAML calibration file

• Lidar pose estimation 

w.r.t. vehicle coordinate 

frame

Scene Segmentation

• Dense pixel-wise labels

• 5 segment categories

o Drivable

o Terrain

o Sidewalk

o Fixed obstacles

o Movable obstacles

Obstacle/Free-Space 

Detection
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Lidar Enables Advanced GDPR compliant Smart City Applications

To Increase Security
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Intelligent 

Infrastructure 

Solution
Transforming 
infrastructure to make 
communities smarter 
and safer today

• Full stack technology solution 

• Designed to solve challenging and pervasive 

infrastructure problems, improve traffic and 

crowd flow, advance sustainability and protect 

vulnerable road users

• Monitors traffic networks and public spaces, 

generating real-time data analytics and 

predictions
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Inefficient
$305B in costs of congestion 

just in US

Unaware
Not taking into account 

vulnerable road users

Unsafe
1.35 million people are 

killed on roadways globally

94% of collisions are 

caused by human error 

The Problem: Traffic
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Expensive
Costly to install and maintain, 

typically multiple sensors

Limited Road Users
Systems designed for vehicle 

traffic, limited data about other 

types of road users 

No Analytics
Converting data to actionable 

insights is costly, slow, requires 

third party involvement

Limited Conditions
Fail to operate in different 

weather and lighting conditions

The Problem: Legacy Traffic Monitoring Technology Doesn’t Work
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Current traffic solutions require multiple 
technologies to address the cities data needs

Loop Radar Camera

Source: https://mntransportationresearch.org/

• Extremely expensive to install and 
maintain

• Requires road closure
• Limited data about presence of cars
• No other type of road users
• Requires underground wiring

• Requires 4 sensors per intersection
• Requires road closure
• Limited data about presence of cars
• No other type of road users

• Unreliable under adverse weather 
and lighting conditions.

• Privacy concerns.
• Mainly used for 

planning/surveillance
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OVERVIEW

Reliable

Collect data in any lighting or weather  conditions.

Multi-modal

On-board AI classifies your data between

vehicles, pedestrians and bikes.

Non-Intrusive

Single-sensor solution to  cover whole intersection.

Connected

Powered by LTE/5G, Explorer delivers  real-time

access to your data.

Privacy-Protected 

No privacy concerns 
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How a single Lidar sees an entire intersection?



Real-time 
object 

detection, 
classification 
and tracking

Kelowna Project



A replacement 
for costly to 
maintain 
technologies

Kelowna Project

Virtual loops for all road users



Real-Time Communication with Traffic Controller 

Fully customizable 
virtual loops



Speed Analysis

• Use Cases:

• Driver Behavior Analysis

• Traffic Light Timing Efficiency 

• Effect of weather/lighting conditions 
on speed distribution

• Monitor over speeding 
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2 2
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Situation at 𝑡1 Situation at 𝑡2
PET = 𝑡2- 𝑡1

• Post Encroachment Time (PET) represents 

the time difference between a vehicle leaving the area 

of encroachment and a conflicting vehicle entering the 

same area.

• PET is a factor that is used as a measure of conflict, it 

is highly correlated to the risk of accidents. 

• PET values less than 2 seconds classifies as critical

and from 2 to 4 seconds as unsafe conflict. 

Near-Miss Analytics

Conflict analysis using estimation of Post Encroachment Time (PET)



Conflict Analysis

Near miss detection
PET estimation



• Interactive heatmap to show location of 
conflicts.

• Filter the type of road users
• Filter the type of turning movement
• Select the conflicts on the map to retrieve 

details about each conflict, including time 
of conflict, object type, speed, etc.



Location of the conflict

Speed of leading object

PET value in seconds

Monitor Critical Conflicts

Validate it with watching a 10-second 
video clip

Date/Time that conflict 
happened

Recording of selected conflict
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High Resolution Lidar 



Alpha Prime 128 cHANNEL Lidar

Integrated with IIS
300m (600m total) coverage with a single sensor & real-time detection 



Endless use cases, 
manifold 

integration 
solutions
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T H A N K  Y O U !

d g a b r i e l @ v e l o d y n e . c o m


