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Abstract – LIDAR (Light Detection and Ranging) is an 
optical remote detecting technology that measures 
properties of scattered light to discover extent and/or 
other data of a distant object. The pervasive 
methodology to focus separation to an item or surface 
is to utilize laser pulses. Like the radar technology, 
which uses radio waves, the range to an object is 
controlled by measuring the time defer between 
transmission of a pulse and acknowledgment of the 
reflected sign. LIDAR has applications in topography, 
geography, Geomantic, paleohistory, geomorphology, 
seismology, ranger service, remote detecting and air 
physical science. [1] Uses of LIDAR incorporate ALSM 
(Airborne Laser Swath Mapping), LIDAR Contour 
Mapping. The acronym LADAR (Laser Detection and 
Ranging) is regularly utilized as a part of military 
settings. The expression "laser radar" is likewise being 
utilized despite the fact that LIDAR does not utilize 
microwaves or radio waves, which is definitional to 
radar. Additionally, new innovations, for example, 
digital image processing and Global Positioning System 
(GPS) providing positional data inside of cm accuracy 
and Geographic Information Systems (GIS), and so on 
can be utilized to incorporate and procedure spatial 
information for applications running from basic 
mapping to supporting resource exploration and 
development; from environmental administration to 
the arranging and organization of transportation 
system, urban advancement, telecommunication 
system, and utility infrastructures. These 
advancements can successfully be utilized to handle the 
present day complex urban issues. 
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1. INTRODUCTION 
 
In broad terms there are two sorts of LiDAR discovery 
schema: "incoherent" or direct energy detection (which is 
basically amplitude estimation) and Coherent detection 
(sensitive measurements). The two sorts of pulse models 
are: micro pulse LiDAR systems and high energy systems 
in both incoherent and coherent. Micro pulse systems have 
developed as a result of the constantly expanding 

computer power available joined with advances in laser 
technology. 
The different major components of a LIDAR system are: 

 
 
Laser — 600-1000 nm lasers are most common for non-
scientific applications. They are economical yet since they 
can be focused and effectively captivated by the eye the 
maximum power is constrained by the need to make them 
safe for eyes. Safety of the eyes is frequently a prerequisite 
for most applications. A typical option 1550 nm lasers are 
eye-safe at much higher power levels since this 
wavelength is not engaged by the eye, but rather the 
detector technology is less exceptional thus these 
wavelengths are for the most part utilized at longer ranges 
and inferior accuracies. 
Scanner and optics — How quick pictures can be 
produced is additionally influenced by the quickness at 
which it can be scanned into the system. There are a few 
choices to scan the azimuth and elevation, with dual 
oscillating plane mirrors, a mixture of polygon mirror, a 
dual axis scanner. Optic decisions affect the angular 
resolution and extent that can be found. The complete 
mirror or a beam splitter is choices to gather an arrival 
sign. 
Photo detector and receiver electronics — two main 
photo detector technologies are used in LiDAR: solid state 
photo detectors. The receiver’s sensitivity is another 
parameter that must be adjusted in a LIDAR outline. 
Position and navigation systems — LIDAR sensors that 
are mounted on mobile platforms, for example, satellites 
or planes oblige instrumentation to determine the 
absolute position and introduction of the sensor. And 
these gadgets incorporates of a GPS recipient and an 
Inertial Measurement Unit (IMU). 
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2. PROBLEM DEFINITION 

Current radar frameworks work by conveying radio-
frequency (RF) signals created by electronic parts. They, 
after this, measure the reflected wave that skips off a 
target, to figure out where it is located and how quick it is 
going. [4] Be that as it may, these advances have restricted 
accuracy in following target's distance or speed. This is 
because more precision needs utilizing signals of a higher 
frequency (the rate at which the electromagnetic wave 
oscillates). However, at higher frequencies, the electronic 
part of radar system transmits and gets signals that are 
progressively noisy, or indeterminate. 

To improve radar systems, LiDAR technology can be used 
to send out the radar signals, and then processes the 
return signal using photonic, or light-based, components 
that convert the signal to a digital waveform. 

3. APPLICATION 
 
This LIDAR-equipped portable robot uses its LIDAR to 
develop a guide and evade obstacles. Other than these 
applications, there is a wide assortment of uses of LIDAR. 
 

3.1 . Archaeology 

LIDAR has many applications in the field of archaeology 
including aiding in the planning of field campaigns, 
mapping features beneath forest canopy [3], and providing 
a broad overview, continuous features that may be vague 
on the earth. LIDAR can also offer archaeologists the 
ability to create high-resolution digital elevation models 
(DEMs) of archaeological sites that can reveal micro-
topography that are otherwise hidden by vegetation. 
LiDAR-derived products can be easily integrated into a 
Geographic Information System (GIS) for analysis and 
interpretation.[1] 

 

3.2 . Meteorology and Atmospheric Environment 

The first LIDAR systems were used for studies of 
atmospheric composition, clouds, structure and aerosols. 
Originally based on ruby lasers, LIDAR was designed for 
meteorological applications shortly after the invention of 
the laser and represent one of the first applications of 
laser technology. 
Elastic- backscatter LIDAR is the most basic type of LiDAR 
and is typically used for studies of aerosols and clouds. 
Differential Absorption LIDAR (DIAL) is used for range-
resolved measurements of a particular gas in the 
atmosphere, such as ozone, carbon dioxide, or water 
vapour Raman LIDAR is also used for measuring the 
concentration of atmospheric gases, but can also be used 
to retrieve aerosol parameters as well. Raman LIDAR 
exploits inelastic scattering to single out the gas of interest 

from all other atmospheric constituents. A small portion of 
the energy of the transmitted light is deposited in the gas 
during the Doppler LIDAR is used to measure wind speed 
along the beam by measuring the frequency shift of the 
backscattered light. Scanning LiDAR, such as NASA's 
HARLIE LIDAR, have been used to measure atmospheric 
wind velocity in a large three dimensional cone [6] A 
Doppler LIDAR system was used in the 2008 Summer 
Olympics to measure wind fields during the yacht 
competition. 
 

3.3 . Wind power  

LiDAR is sometimes used on wind farms[4] to more 
accurately measure wind speeds and wind turbulence, and 
an experimental[5] LiDAR is mounted on a wind turbine 
rotor to measure oncoming horizontal winds, and 
proactively adjust blades to protect components and 
increase power. 
 

3.4 . Physics and astronomy 

A worldwide network of observatories uses LiDAR to 
measure the distance to reflectors placed on the moon, 
allowing the moon's position to be measured with mm 
precision and tests of general relativity to be done. MOLA, 
the Mars Orbiting Laser Altimeter, used a LIDAR 
instrument in a Mars-orbiting satellite (the NASA Mars 
Global Surveyor) to produce a spectacularly precise global 
topographic survey of the Mars. In September, 2008, 
NASA's Phoenix Lander used LIDAR to detect snow in the 
atmosphere of the Red planet.[6] In atmospheric physics, 
LIDAR is used as a remote detection instrument to 
measure densities of certain constituents of the middle 
and upper atmosphere, such as potassium, sodium, or 
molecular nitrogen and oxygen. These measurements can 
be used to calculate temperatures. LIDAR can also be used 
to measure wind speed and to provide information about 
vertical distribution of the aerosol particles. At the JET 
nuclear fusion research facility, in the UK near Abingdon, 
Oxfordshire, and LiDAR Thomson Scattering is used to 
determine Electron Density and Temperature profiles of 
the plasma. 

 

3.5 . Biology and conservation 

LIDAR has also found many applications in forestry. 
Canopy heights, biomass measurements, and leaf area can 
all be studied using airborne LIDAR systems. Similarly, 
LIDAR is also used by many industries, including Energy 
and Railroad, and the Department of Transportation as a 
faster way of surveying. Topographic maps can also be 
generated readily from LIDAR, including for recreational 
use such as in the production of orienteering maps. [6] 
In oceanography, LiDAR is used for estimation of 
phytoplankton fluorescence and generally biomass in the 
surface layers of the ocean. Another application is 
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airborne LiDAR bathymetry of sea areas too shallow for 
hydro graphic vessels. In addition, the Save-the-Redwoods 
League is undertaking a project to map the tall redwoods 
on California's northern coast. LIDAR allows research 
scientists to not only measure the height of previously 
unmapped trees but to determine the biodiversity of the 
redwood forest. 
 

3.6 . Vehicles 

LIDAR has been used in Adaptive Cruise Control (ACC) 
systems for automobiles. Systems such as those by 
Siemens and Hella use a LiDAR device mounted on the 
front of the vehicle, such as the bumper, to monitor the 
distance between the vehicle and any vehicle in front of 
it.[6] In the event the vehicle in front slows down or is too 
close, the ACC applies the brakes to slow the vehicle. When 
the road ahead is clear, the ACC allows the vehicle to 
accelerate to a speed pre-set by the driver. 
 

3.7 . 3D mapping  

Airborne LIDAR sensors are used by companies in the 
Remote Sensing field to create point clouds of the earth 
ground for further processing (e.g. used in forestry). A 
common format for saving these points (with parameters 
like, y, return, intensity, elevation) is the LAS file format. 
 
 

4 . 3D AUTOSCANNING 
 
The present discovery relates to a laser scanning system 
and, more particularly, to a method for operating a 3-D 
auto scanning LIDAR system. It is regularly alluring to 
have PC models of vast physical structures, for example, a 
petroleum refinery. Computer models facilitate an 
understanding of the structure that is beneficial in a 
number of ways. The system includes a combination laser 
scanner and PC software system that measures, visualizes 
and models large structures and sites with high speed, 
high accuracy and over a large range. In use, the device is 
oriented towards the scene and the user selects the 
desired measurement area and measurement point 
spacing.  
 
A detailed 3-D geometry of exposed surfaces is remotely 
captured in the form of a dense, accurate, three 
dimensional point clouds. The system includes a passively 
Q-switched pulsed laser. The laser beam is scanned over 
the target using computer-controlled galvo scanning 
mirrors. The system includes a video monitor for 
capturing the scene and displaying it on a computer such 
as a laptop. Using this video image, the operator can select 
the area to be scanned by the laser. The galvo mirrors 
direct the laser through repeated vertical scans, moving 
over horizontally after each vertical scan. By accurately 
monitoring the time of flight of each laser pulse out from 

the device and back into the device, exact positional 
information of the target can be calculated. Each measured 
point has associated with its 3-D information in the point 
cloud. The system software can display the point cloud to 
the user. As discussed herein in greater detail, the point 
cloud can be used to directly carry out a number of 
procedures. In addition, the system can process the point 
clouds into wire meshes, 3-D models and 2-D drawings for 
export to popular computer-aided design (CAD) rendering 
or other software. 
 

5 . USES OF LiDAR 
 
LIDAR data can be used for the following 

 Measure distance and speed between two objects 
 Measure elevation between two objects 
 Can be used in Remote sensing applications[5] 
 Measure rotation 
 Measure chemical composition and concentration 

 
6 . ADVANTAGES OF LiDAR TECHNOLOGY 
 
Alternate techniques for topographic information 
gathering are land surveying, photogrammetry, and 
interferometry. The advantages of LiDAR technology as 
compared to these methods are as follows: 
 
 Higher accuracy 

 Vertical accuracy 5-15 cm (1) 
 Horizontal accuracy 30-50 cm 

 Fast acquisition and processing 
           Acquisition of 1000 km2 in 12 hours 
           DEM generation of 1000 km2 in 24 hours 

 Minimum human dependence 
As most of the processes are automatic unlike 
photogrammetry, GPS or land surveying, there is no 
human dependency. 

 Weather/Light independence 
Data collection independent of sun inclination and at 
night and slightly bad weather. 

 Canopy penetration 
LiDAR pulses can reach underneath the canopy in this 
way creating estimations of points there unlike 
photogrammetry.. 

 Higher data density 
Up to 167,000 pulses per second. More than 24 points 
per m2 can be measured. 

   Multiple returns to collect data in 3D. 
 GCP independence 

Only a few GCPs are needed to keep reference receiver 
for the purpose of DGPS.  There is no need of GCPs 
otherwise. 
This makes LiDAR ideal for mapping inaccessible and 
featureless areas. 

 Additional data 
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LiDAR also watches the amplitude of back disperse 
energy in this manner recording a reflectance value 
for every data point.  This information, however poor 
spectrally, can be utilized for order, as at the 
wavelength utilized a few elements may be separated 
precisely. 

 Cost 
Is has been found by comparative studies that LiDAR 
data is cheaper in many applications.  This is 
particularly considering the speed, accuracy and 
density of data.[1] 

 
7 . DISADVANGES 
 
There are several disadvantages as well.  

 The information gathering seems, by all accounts, to 
be cost competitive; the upfront cost of equipment 
procurement is extremely significant, on the order of 
$1 million. 

 While LIDAR is a dynamic system that can be, 
hypothetically, utilized 24 hours a day, it can't be 
utilized above cloud cover or when mist, smoke, fog, 
rain, or snow tempests are present.  

 Moreover, high winds and turbulence will bring 
about issues with the inertial framework. 

 While LIDAR appears to be an excellent alternative to 
photogrammetric mapping, there are several 
disadvantages to LIDAR There are problems with 
data collected over water, which leads to suspect 
delineation of water boundaries using  

 LIDAR systems are unable to determine break lines. 

 
8 . PROPOSED SYSTEM 
 
Since the radar signal produced by laser is amazingly 
steady, it has less noise. That implies it could, in principle, 
all the more accurately track the area of objects in the sky, 
or on the other hand, clear a bigger physical region to 
rapidly check for items. So it could be used to track the 
locations of airplanes or make a map of a terrain. 
 
For this purpose, the 3D autoscanning LiDAR system can 
be used. It can be used in planes to keep track of all the 
movement of an object as a detailed 3-D geometry of 
exposed surfaces is remotely captured in the form of a 
dense, accurate, three dimensional point clouds. 
Having the capacity to utilize higher frequency signal also 
permits radar frameworks to utilize smaller radar radio 
wires, which implies they could hypothetically be sent in 
more areas. 
 

The system includes a passively Q-switched pulsed laser. 
The laser beam is scanned over the target using computer-
controlled galvo scanning mirrors. 
Utilizing photonic parts also implies the framework is 
more adaptable that means it can sweep or convey signals 
at a wide range of frequencies. Current radar system 
works just for a limited scope of frequencies. 
 
Using the video image captured by the system, the 
operator can select the area to be scanned by the laser. 
The galvo mirrors direct the laser through repeated 
vertical scans, moving over horizontally after each vertical 
scan. 
The proposed system is only a model, and would require 
refinement to achieve that level of sophistication. In any 
case, in a test the framework performed as well as existing 
systems at tracking airplanes. 

 
9 . CONCLUSION 
 

 It is clearly evident that many within the GIS 

industry are looking at LIDAR as an economical 

and accurate means of collecting both feature and 

terrain data. 

 Indeed, technology is growing. Like any new 

technological tool, there are times when the not 

made conventional terrestrial surveying obsolete, 

LIDAR will not soon supplant photogrammetric 

mapping as an economical and accurate method of 

collecting data about features on the earth. 

 As the technology matures, as new data 

processing techniques are developed, and as 

standards are developed, it is safe to say that 

LIDAR will become an important data collection 

methodology available to the user community. 
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