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Introduction

LiDAR, short for light detection and ranging, is a remote sensing technology
that uses light in the form of a pulsed laser to measure ranges (distances) to a
target. A LiDAR sensor fires off beams of laser light and then measures how
long it takes for the light to return to the sensor.

At Lumitex, we strive to be a world-class lighting technology provider, and
with that role comes the responsibility to be intimately familiar with newer
applications, and to help our partners understand the true value in them. In
this article, we discuss what LiDAR is, how the technology works, and its many

uses.
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https://www.lumitex.com/fiber-optic-light-guide-technology

What is LiDAR

LiDAR is an active remote sensing system which uses pulsed laser
beams to accurately map out an environment. The basic mechanism is
known as “time of flight” measurement in which a laser beam is emitted
towards an object, reflected off of the object and then collected in a
sensor located within the LIiDAR module. When the beam returns, it
carries with it information about the object that it contacted including
distance and optical characteristics like reflectivity.

It is similar to radar and sonar (that use radio and sound waves, respec-
tively). However, it improves greatly on those traditional technologies
in terms of precision of sensing. While radar can plot the location of a
vehicle from miles away, the location can only be known as a featureless
“blip”. While this is shown to be quite useful for roles like air traffic control,
it is not suitable for the up close and personal dynamics of automobile
driving.

On the other hand, the laser precision of LIDAR can visually map
individual features of a vehicle or an environment in what is known
as a “point cloud,” a map of individual laser measurements so densely
populated that it appears on a display as solid physical objects.

Laser ranging developed back in the 1960s with terrain mapping

beginning in the 1970s. One of the LiDAR platforms is aerial which
is used to achieve highly detailed, local elevation data.
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The true innovations behind the LiDAR units of today versus the earliest
units in the 70s are in the increasing miniaturization of the electronics
components, the increasing commonality of laser diodes, and the
explosion of artificial intelligence and sensor connectivity over the last
decade. Early LiIDAR units were large, expensive, and limited to simple
measurement tasks.

Today, companies like Silicon Valley startup Velodyne can offer a
puck-sized LiDAR unit capable of scanning hundreds of thousands of
beams per second at ranges of 100m.

The components of the sensor system are made up of three independent
operating technologies: a transmitter, receiver & detector.

LiDAR, laser ranging device, that sends out pulses and gives the
distance or range to the target. “The laser transmits pulses and
records the time delay between a light pulse transmission and
reception to calculate elevation values.”

GPS - global positioning system, gives the location of the instru-
ment that’s holding the LIDAR sensor.

IMU - Inertial measurement unit measures linear and angular
motion.

Director of Remote Sensing, Amar Nayeganghi, explains the science

and technology behind light detection and ranging services in the
video below.
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Dewberry, What is LIDAR? via YouTube
Data collected through LiDAR can be used in a variety of ways. The

end result will be a set of data that can be used to create maps
(high-resolution) and 3D models.
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https://www.youtube.com/watch?v=eBUCGxZq_xg
https://youtu.be/eBUCGxZq_xg

What is LIiDAR Intensity

“Intensity is a measure, collected for every point, of the return
strength of the laser pulse that generated the point. It is based on
the reflectivity of the object struck by the laser pulse.” [source]

There are a number of factors that affect light intensity.

GISGeography states:

“The strength of LiDAR returns varies with the composition of
the surface object reflecting the return. The reflective percent-
ages are referred to as LiDAR intensity.

Range, incident angle, beam, receiver and surface composition

(especially) influences light intensity. When the pulse is tilted
further away, the return energy decreases.”

Influences on Light Intensity

Lenses in an Edge-lit system can help to increase the efficiency of
your lighting system by enhancing the coupling of light into the light
guide from the source. The types of lenses that would help achieve

this include ball, convex, and aspheric lenses.

Range - distance to a target
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http://desktop.arcgis.com/en/arcmap/10.3/manage-data/las-dataset/what-is-intensity-data-.htm
https://gisgeography.com/lidar-light-detection-and-ranging/

Incident Angle - is the angle between a ray incident on a surface
and the line perpendicular to the surface at the point of incidence,
called the normal [source]

Beam - narrow, intense beam of light produced by a laser

Receiver - detects the spectrum of light

Surface Composition - landscape conditions such as slope, density,
and roughness
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https://en.wikipedia.org/wiki/Angle_of_incidence_(optics)

Applications or Uses for LIDAR

Technology Today

LiDAR is used in a wide range of applications and across various
industries. There are hundreds of applications or uses, 100 applications
or uses of LiDAR technology.

We are going to focus on vehicle automation and obstacle detection

in autonomous vehicles.
Vehicle Automation

“LIDAR is becoming more popular in vehicles to make it
automatic. LIDAR is used to grab the information on the road
and it is passed to computerized system to make a human
being like decision. For example, LIDAR can detect the road
yellow lines which tell the vehicle to stay within yellow lines.
Nowadays vehicle uses Adaptive Cruise Control (ACC) which
has LIDAR technology. It helps the vehicle that is in cruise
control to slow down when there is a vehicle in the front and
also speed up when there is no traffic. [source: Grind GIS]

In 2014, SAE published a classification system defining the capabil-
ities of an autonomous vehicle. Today, vehicles are available with
Level 2 or “Partial Autonomy” allowing the vehicle to control accel-
eration and steering for ADAS functions like lane keeping and adap-

tive cruise control.
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https://grindgis.com/data/lidar-data-50-applications

As vehicle autonomy progresses towards Levels 3, 4 and ultimately
5 the capabilities of LiDAR in combination with artificial intelligence
will expand to include object detection/classification and split-
second reaction control of the vehicle. In Level 5 autonomy, the
vehicle will need no intervention from human occupants. The path
to Level 5 will require more and better sensors (including LiDAR)
and more robust Al

“The autonomous vehicle industry has benefited more from LiDAR
than any other industry. Today, there are more and more autonomous
vehicles on the road and each of these depends on LiDAR technology
to move and avoid collision with obstacles on the road.” [source]

Obstacle Detection in Autonomous Vehicles
“This is probably one of the biggest uses of LiDAR technology
in the recent past. Autonomous vehicles use LiDAR technology

to sense obstacles in their paths and to avoid collisions with
other obstacles or vehicles on the road.”

LiDAR holds the key to a future of autonomous mobility.

According to 3D Laser Mapping, a leading provider of 3D technology,
“Manufacturers are using smaller, lower range LiDAR scanners to

help navigate_ autonomous vehicles.”

Looking at the automotive industry, it can advance roadway safety,

prevent car crashes, and save lives.
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Conclusion

LiDAR has proven itself to be invaluable to the growing field of autonomous
mobility and that growth will make these powerful sensors more and more
available over the coming years.

But autonomous mobility is just one application and LiDAR shows promise to
be able to do so much more.

Do you have a project in need of LiDAR technology?
As a world-class lighting technology innovator, we can help design and develop

solutions under production quality systems and controls, focusing on the
complete value chain.

Need Help with Developing
Your Product?

Get the lighting technology expertise you need to
streamline your lighting system development

Let’s Talk
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