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Raw data called XYZ  Coordin ates are processes 
th en  classified in to g roun d, veg etation s, buildin g s or
oth er classification s such  as elevation  or return  value.

LiDAR provides low-cost capabilities to acquire detailed three-dimensional
 data over a large area in a relatively short period of time.

Airborne Collection Method
In  order to collect data th e LiDAR sen sor
is m oun ted below an  aircraft wh ere it em its
sh ort in frared laser pulses towards th e earth ’s
surface. Each  pulse results in  m ultiple ech oes
or ‘return s’. Th e first return  will usually be received
from  th e tops of trees an d veg etation , but as th e
laser pen etrates th e can opy furth er return s are
received  from  low veg etation  or buildin g s, or 
water surfaces. Typically, th e last return  is 
received from  th e g roun d surface. As th e airplan e 
m oves forward th e position  of each  return , or poin t, 
can  be calculated usin g  g lobal position in g  
system s (GPS) in  tan dem  with  a fixed g roun d-base
 system , wh ile th e pitch , roll  an d yaw of th e 
aircraft is recorded by an  in ertial m easurem en t 
un it to in crease accuracy. Each  poin t th erefore
 h as a set of x, y, an d z  coordin ates to reflect
 its position  an d elevation .

XYZ Coordinate Table

X Coordinate Y Coordinate Elevation (Z) Type
2242653.5550 1424905.8150 1042.69 Vegetation
2242877.1400 1424905.9300 993.56 Ground
2242653.4900 1424740.4400 1003.67 Building
2242653.4800 1424493.8850 984.67 Ground
2242877.1100 1424493.8550 976.90 Vegetation
2243100.7200 1424905.8050 996.14 Ground
2243324.3000 1424905.8250 998.53 Ground
2243547.8900 1424905.8500 972.88 Vegetation
2243100.7100 1424699.8350 965.63 Building
2243324.3250 1424740.4350 989.22 Ground
2243547.8450 1424740.3850 992.81 Ground
2243100.3850 1424493.8650 981.20 Vegetation
2243324.3200 1424530.4950 992.09 Ground
2243547.9600 1424493.9000 1132.57 Building
2243771.5500 1424905.8900 1001.38 Vegetation
2243995.2000 1424905.8150 993.94 Ground
2243771.4950 1424699.8400 1005.10 Vegetation
2243995.1050 1424725.9050 1021.33 Building
2244203.9300 1424699.8500 1032.00 Vegetation

Uses and Analysis
Forestry Management and Planning 
LiDAR is un ique in  its ability to  m easure th e vertical 
structure of forest can opies, as well as m appin g  th e
g roun d ben eath  th e forest. LiDAR is able to predict,
am on g st oth er th in g s, can opy fuel capacity for use
in  fire beh aviour m odels.

(Light Detection and Ranging)
A "30,000 Foot Overview" of LiDAR

Flood Modeling 
Flood Modelin g  is a m ajor use of LiDAR tech n olog y. LiDAR is
used to predict th e exten ts of differen t m ag n itudes of floodin g . 
LiDAR can  be used to sim ulate relief, floodin g , an d rescue
operation s.

Mapping and Cartography
LiDAR can  assist in  road, buildin g  an d veg etation
m appin g . Th e 3D aspect of LiDAR m akes it 
especially suitable for m appin g  terrain  m odels,
in cludin g  com plex m oun tain  topog raph y.

Quarries and Minerals (Volumetrics and Exploration)
LiDAR can  also be useful for existin g  quarry sites.
Its h ig h  accuracy m ean s th at a quick survey can  be
un dertaken  th at will g ive precise volum etric m easurem en ts
with in  a few cen tim eters.

Cellular Network Planning
LiDAR provides detailed in form ation  th at can  be
in corporated in to statistical or GIS software an d
used to provide accurate an alysis for determ in in g
lin e of sig h t an d view sh ed for proposed cellular 
an ten n a.

Gaming
LiDAR allows an y ph ysical object to be re-created in  a 
com puter en viron m en t. In  th e g am in g  in dustry LiDAR 
allows th e quick an d precise creation  of wh ole cities, sport
com plexes or n atural features.

Scene of Accident/Crime
By usin g  a g roun d based LiDAR system  it is possible to record th e
scen e of a car acciden t with in  a few m in utes, en ablin g  th e em erg en cy
services to clear th e scen e an d th en  to reproduce it later on  in  th e
dig ital realm . Th is reduces traffic jam s as well as preservin g  th e
eviden ce before an yth in g  is com prom ised. 

Building Restoration 
Usin g  a g roun d based LiDAR survey it is possible to capture
m in ute details in  buildin g  facades. Th is detail is a valuable record
of th e curren t con dition  of a buildin g  an d can  be used as th e basis 
for a dig ital restoration  before an y work takes place.

Navigation
LiDAR is becom in g  m ore popular as a g uidan ce system  for self-
drivin g  veh icles. Th e speed an d accuracy of a scan n er m ean s
th at data can  be passed to a system  to process th e return  in  m ore
or less real-tim e. Th is allows th e device con trollin g  th e veh icle to
detect obstacles an d to ach ieve th e sm ooth est an d safest ride.

Sewer and Manhole Maintenance
LiDAR data can  also be obtain ed by sen sors m oun ted on
rem otely con trolled veh icles. A robotic veh icle can  be sen t down
sewers an d take detailed surveys of th e in terior of th e system . It is
also possible for th e airborn e pollutan ts to be m easured at th e 
sam e tim e.

Meteorology
Th e first LiDARs were used for studies of atm osph eric com position ,
structure, clouds, an d aerosols. 
Elastic backscatter LIDAR is th e sim plest type of LiDAR an d is
 typically used for studies of aerosolsan d clouds.
Differen tial Absorption  LIDAR (DIAL) is used for ran g e-
  resolved m easurem en ts of a particular g as in  th e atm osph ere,
  such  as oz on e, carbon  dioxide, or water vapour. 
Ram an  LIDAR is also used for m easurin g  th e con cen tration  of
  atm osph eric g ases, but can  also be used to retrieve aerosol 
   param eters as well.
Doppler LIDAR is used to m easure win d speed alon g  th e beam  by
   m easurin g  th e frequen cy sh ift of th e backscattered lig h t.

Geology
In  g eolog y an d seism olog y a com bin ation  of aircraft-based
LIDAR an d GPS h ave evolved in to an  im portan t tool for detectin g  
faults an d m easurin g  uplift. NASA's Airborn e Topog raph ic Mapper
is also used exten sively to m on itor g laciers ch an g es.

Biology and conservation
LIDAR h as also foun d m an y application s in  forestry.
Can opy h eig h ts, biom ass m easurem en ts, an d leaf 
area can  all be studied usin g  airborn e LIDAR system s.
LIDAR allows research  scien tists to n ot on ly m easure
th e h eig h t of previously un m apped trees but to determ in e
th e biodiversity of th e forest. Th is tech n olog y will be
useful in  directin g  future efforts to preserve an d protect 
an cien t trees.

Ground-Based Collection Method
Th ere are two m ain  types of g roun d-based or
terrestrial lidar: m obile an d static. In  th e case of 
m obile acquisition , th e lidar system  is m oun ted
on  a m ovin g  veh icle. In  th e case of static acquisition ,
th e lidar system  is typically m oun ted on  a tripod 
or station ary device. Groun d-based LiDAR collection
uses th e sam e sam e tech n olog y as th e airborn e collection
m eth od.  Groun d-based collection  allows for detailed
LiDAR collection  at th e g roun d level or in side buildin g s 
or n atural feature such  as caves.

Static Collection

Mobile Collection

Above: Cross-section  view of LiDAR data classified by elevation . Yellow is h ig h  
elevation ,g reen  is m edium  elevation , an d wh ite is low elevation .

Above: Cross-section  view of LiDAR data classified by type. Buildin g s in  red, 
veg etation  is yellow an d g roun d surfaces are oran g e.
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Data Collection Methods
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Data Processing and Classification


