
!  LiDAR&(Light&Detec-on&and&Ranging&or&Laser&Imaging,&
Detec-on&and&Ranging)&&

"  Ac-ve&op-cal&remote&sensing&technology&
"  Measures&proper-es&of&sca?ered&light&to&find&range&and/or&

other&informa-on&of&a&distant&target&
"  Records&dense&points&of&the&3D&posi-on&of&the&ground,&

overlying&vegeta-on,&and&other&built&features&

!  LiDAR&Data&are&Useful&to:&
"  Derive&highFresolu-on&digital&eleva-on&models&(DEMs)&that&

are& used& in& wide& range& of& scien-fic& and& engineering&
applica-ons,& including& hydrologic& modeling,& terrain&
analysis,&and&infrastructure&design&

"  Derive& the& data& on& crop& and& field& boundary& height& and&
canopy& height& and& structure& that& are& useful& for& animal&
habitat&&modeling&and&plants&distribu-on&planning&

"  Enable&assessing&natural&hazards&and&resources&by&enabling&
the& precise& measurement& of& earth& movement& associated&
with&faults,&landslides,&volcanoes,&and&fluid&pumping&

"  Enable&building&detec-on&and&3D&modeling&
&

!  Our&Extensive&Use&of&LiDAR&Data&
"  Geospa-al&analysis&using&LiDARFderived&DEMs&
"  Assessment& of& complex& sites& using& the& ini-ally& processed&

LiDAR&points&before&further&processing&
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High/Performance*Visualiza)on*and**
Geospa)al*Applica)ons*

!  Airborne&LiDAR&
:& Useful& for& deriving& surface& models& for& use& in& many& applica-ons,& such& as& forestry,& hydrology,& geomorphology,&
urban&planning,&landscape&ecology,&coastal&engineering,&survey&assessments,&and&volumetric&calcula-ons&

"  Visualiza)on*of*Points*Cloud*of*Blacksburg,*VA*(CGIT,*ARC)*
#  Extract& the&points& for& the&area&of&Blacksburg&$&Map& the& satellite& image&onto& the&points&$&Construct& octreeFbased&data&

structure&of&the&points&$&Display&the&preprocessed&LiDAR&data&using&LidarViewer&in&the&VisCube.*

Conclusion*

"  3D*City*Modeling*Using*the*LiDAR/Derived*DEMs,*Building*Footprints,*the*Height*of*Trees*(CGIT)*
#  (LeO*Figure)*Extract&the&points&for&the&area&for&the&Kentland&farm&in&Blacksburg&$&Derive&highFresolu-on&DEMs&with&5&U.&x&5&U.&

cell&size&$&Map&the&satellite&image&onto&the&DEMs&$&Add&the&trees&generated&from&silvopature&data&using&Esri’s&CityEngine&and&
LumenRT&plant&modeler.&

#  (Right*Figure)*Extract&the&points&for&the&area&of&the&Virginia&Tech&campus&$&Derive&DEMs,&buildings&(without&image&texture),&
and&tree’s&height&informa-on&$&Add&the&trees&using&Esri’s&CityEngine&and&LumenRT&plant&modeler.&

!  Poten-als&
"  LiDARFderived& highFresolu-on& DEMs& can& help& more&

accurate& analysis& tasks,& than& using& the& exis-ng& DEMs&
provided&by&USGS&

"  FirstFperson& view& in& the& VisCube& (immersive& VR& system)&
allows&users&to&explore&the&data&intui-vely&and&to&help&get&
deeper&insight&from&the&data&

!  Limita-ons&
"  Need& a& dataFprocessing& pipeline& leveraging& parallel&

compu-ng&for&processing&LiDAR&data&at&larger&scale&
"  To& effec-vely& leverage& human& visual& percep-on,& more&

intui-ve&3D&user&interfaces&and&interac-on&techniques&are&
required&

"  Naviga-on& in& the& VisCube& is& ge^ng& slow&when& using& the&
actual&scale&even&with&several&hundred&million&points&

"  RF*Propaga)on*Modeling*using*the*LiDAR/derived*DEMs*(CGIT)**

Kentland*farm* 3D*Virginia*Tech*Campus**

#  Derive&highFresolu-on&DEMs&with&5&U.&x&5&U.&cell&size&$&Generate&
coverage&es-mates&rela-ve&to&the&DEMs,&using&transmi?er&antenna&
parameters&as&an&input&

Issues*and*Ongoing*Work*
!  Current&Issues&
"  Points& are& the& na-ve,& resolu-onFindependent& format& of&

LiDAR,&but&working&with&massive&point&data&sets& (e.g.,&0.2&
billion&points&for&covering&Blacksburg,&VA)&oUen&overwhelm&
system&memory&and&data&processing&-me&

"  Lack&of&tools,&such&as&merging,&-ling,&filtering,&classifying,&to&
process&LiDAR&data&in&LinuxFbased&HPC&systems&

&

!  Ongoing&Work&
"  For*Geospa)al*Analysis*and*3D*Modeling*
o  Countywide& scale:& Using& single& worksta-on& based& LiDAR& data&

processing&tool&(e.g.,&LAStools)&
o  Statewide&or&na-onwide:&Exploring&other&opportuni-es&to&leverage&

L inuxFbased& HPC& c luster& systems;& e .g . ,& NSF& funded&
OpenTopography&and&CyberGIS&projects&&

"  For*Assessment*of*Complex*Sites**
o  Leverage&Human&Visual&Percep-on&
#  Intui-vely&extract&only&the&par-al&data&of&interest&by&naviga-ng&the&

data&space&before&full&processing&
#  Minimize&the&system&resource&and&-me&before&full&data&processing&
o  Leverage&Virginia&Tech&ARC&resource&and&open&source&projects&
#  Visionairum&lab’s&VisCube&immersive&VR&facility&
#  Keckcaves’s&&Vrui,&LidarPreprocessor&and&LidarViewer&
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• Read&Antenna&
Pattern&Files

• Ray&Tracing&
Intersection&with&DEM

• Friis Transmission&
Equation&(temporary)

2D&Modeling&
3D&Modeling&
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million*points*

! Terrestrial&LiDAR&
Useful& for&collec-ng&very&dense&and&highly&accurate&points,&which&allows&precise& iden-fica-on&of&objects.&These&
dense&point&clouds&can&be&used& to&manage& facili-es,&conduct&highway&and&rail& surveys,&and&even&create&3D&city&
models&for&exterior&and&interior&spaces&

"  Visualiza)on*of*Points*Cloud*of*Mul)ple*Sites*(ICAT,*ARC)*
#  Points*data:*Using&FARO&3D&scanner&technology,&the&rich&amount&of&points&cloud&with&RGB&from&mul-ple&angles&were&collected.&
#  Data*Processing:*Clean*the&points&$&Construct&octreeFbased&data&structure&of&the&points&$&Display&the&preprocessed&LiDAR&

data&using&LidarViewer&in&the&VisCube.*

Basilica*site*of*St.*Denis*in*Paris*,*2013*
Tepee,*Blackfoot*Crossing*Historical*
Park*in*Siksikia,*Canada.*2013* Cave*outside*Jinan,*China.**2014*

115*million*points*

35*million*
points*

386**million*points*


