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ABSTRACT: LIDAR is one of the many applications of lasers in recent times. The three
main components of an LIDAR are explained first and the uses of drones in mapping and
survey, wireless power transfer etc are also explained. Other uses of LIDAR in autonomous
vehicles and agriculture are also elaborated. Key words: LIDAR, Drone, Autonomous vehicle
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INTRODUCTION

LASER is the acronym for light
amplification by stimulated emission of
radiation. Laser is one of the priceless
invention of the 20™ century, Einstein gave
the theoretical basis for the working of
laser in 1916 through stimulated emission,
The Maiman built the first laser device
1960.Ali javan developed the He-Ne gas
laser, the first gas laser Pater has
constructed The CO2 lasers is
indispensable in various industries. Argon
ion laser is one of the ion laser which is
capable of producing many wavelengths
ranging from 3510 5200A°,
semiconductor laser is Designed for
reading and writing data in computers.

Lasersare capable of delivering coherent,
monochromatic,  well-controlled, and
precisely directed light beams. A priori,
therefore, lasers would seem Tobe poor
choices for general-purpose illumination,
however, they are ideal for concentrating
light in space, time, or particular
wavelengths. Lasers have been regularly
used to measure, cut, drill, weld, read,
write, send messages, solve crimes, burn

plaque out of arteries, and perform delicate
eye operations. Over and over again the
laser has proved to be an extremely
practical tool. Nevertheless, lasers have
also proved their usefulness in non-
practical applications, especially in the
realm of art and entertainment. Lasers are
involved in almost all aspects of these
fields, from “light shows” to Compact
Discs (CDs) and Digital Video Discs
(DVDs), to special effects in the movies.
Some other commonplace applications of
lasers are as Laser pointers, barcode
scanners, laser printers, etc. Still, much of
the important modern day celebrated
applications lie in the fiber-optic
communication, laser machining and
fabrication, trace element detection, laser
metrology and medical imaging.r: Laser
havethe  following  highly lightly
interesting characteristics.

Directionality:

normall emit light in one direction which
is parallel to the axis of the resonant cavity
(A pair of mirrors) while conventional the
conversation light is exited in all directions.
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This features are useful in metrology.
(Astronomical distance measurement)
Mono chromaticity: Laser light is highly
monochromatic i.e. single colored light
with single wavelength. The wavelength
spread is less than 10A°. Ordinary light
source has spread of wavelength in the
range of 100A° to 1000A°.

Coherence: In laser a large no of identical
photons is generated through stimulated
emission and they have phase correlation
with through each other. such light is
called coherent light. the phase correlation
IS not maintained among the photons in
ordinary light.

Intensity: Light in a laser propagates as
plane waves. the laser beam contains a
beam of parallel rays. For instance the
divergence of helium neon (He-Ne laser)
is 10” radiation. Light from a conventional
source spreads in all directions in the form
a spherical wave front so it is
divergent.The above features of Lasers are
useful in autonomous vehicles.
Autonomous vehicles:

Autonomous vehicles are vehicles capable
of sensing their environment and
navigating safely without human input.
Artificial intelligence, sensors, cameras
and radar are important components in
AVs. LIiDAR are commonly installed on
top of vehicles in automotive applications.
Laser pulses are emitted continuously in
360° surroundings of the vehicle. Distance
measurement is possible by receiving the
reflected laser beam from the nearby
object. 3D mapping is produced by
measuring distances to numerous points.
Obijects are recognized by using machine
learning algorithms. Objects are classified
as other vehicles, pedestrians and road
signs.

There are two types of LiDARs -
Electromechanical LiDAR and Solid-state
LIiDAR. The first type has multiple
moving parts so they are bulky and
expensive. All components in a solid-state
LiDAR are integrated on a single chip, so
they are compact, lightweight and low cost.
These are operated in the wavelength
range 905-1550 nm (IR and invisible to
naked eye). CO: lasers are used when high
power is required.

Laser Imaging and Holography

The coherence of laser light is crucial for
interferometry and holography, which
depend on interactions between light waves
to make extremely precise measurements
and to record three-dimensional images.
The result of adding light waves together
depends on their relative phases. If the
peaks of one align with the valleys of the
other, they will interfere destructively to
cancel each other out; if their peaks align,
they will interfere constructively to produce
a bright spot. This effect can be used for
measurement by splitting a beam into two
identical halves that follow different paths.
Changing one path just half a wavelength
from the other will shift the two out of
phase, producing a dark spot. This
technique has proved invaluable for precise
measurements of very small distances.
Holograms are made by splitting a laser
beam into two identical halves, using one
beam to illuminate an object. This object
beam then is combined with the other
half— the reference beam—in the plane of
a photographic plate, producing a random-
looking pattern of light and dark zones that
record the wave front of light from the
object (Fig. 4). Later, when laser light
illuminates that pattern from the same angle
as the reference beam, it is scattered to
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reconstruct an identical wave front of light,
which appears to the viewer as a three-
dimensional image of the object.
Holograms now can be mass-produced by
an embossing process, as used on credit
cards, and do not have to be viewed in laser
light.

Figure 4: Schematic of Holography process
where the laser beam is split into three
components. First two beams are needed to
create the hologram which is viewed with the
help of the third.

Weed control by lasers: there are two
components. The first one is the Al scanner
which identify the weed among the crop
saplings. The second component is the
controlled laser beam Which is capable of
focusing on the weed. The weed is fired to
death by using powerful laser beam. The
rate of destruction is 100000 weed per hour
by blue laser light.

LiDAR: Light detection and ranging is the
expansion for LIDAR has wide range of
applications. Autonomous vehicles,
robotics drone navigation. Environmental
monitoring. Forest management and many
more. The frequency of laser light is
modified after reflecting from the target
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APPLICATIONS

Aerial Inspection: Drones use LIiDAR for
inspecting hard-to-reach locations like
power lines and civil infrastructure.

Precision Agriculture: Agriculture
companies can optimize water, fertilizer
and pesticide usage.

Conclusions: laser is a new form of

electromagnetic radiation and it has novel

structure characteristics. These
characteristics give rise to interesting
applications in various fields. Argon-ion
laser has medical and entertainment uses.

There is vast potential of designing new

lasers for drones and agriculture that have

precious applications.
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