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LiDAR Development  

• 60s and 70s - First laser remote sensing 
instruments (lunar laser ranging, satellite laser 
ranging, oceanographic and atmospheric 
research) 

• 80s - First laser altimetry systems (NASA 
Atmospheric and Oceanographic Lidar (AOL) and 
Airborne Topographic Mapper (ATM)) 

• 1995 - First commercial airborne Lidar systems 
developed. 

• 90s- Significant development of commercial and 
non-commercial systems 
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• 1994 - SHOALS (US Army Corps of Engineers) 

• 1996 -Mars Orbiter Laser Altimer (NASA 
MOLA-2) 

• 1997 - Shuttle Laser Altimeter (NASA SLA) 

• Early 2000s - North Carolina achieves 
statewide Lidar coverage 

• 2016 – Lightest sensor 590 grams 
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The LiDAR Spectrum 
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Title 

• Singapore is building the World's first 
Smart Nation by harnessing technology 
and gathering insights from data to the 
fullest with the aim of  

– improving the lives of citizens,  

– creating more opportunities, and  

– building stronger communities. 

Measurement + Prediction = Performance 

Source: Frost & Sullivan 



National 3D Mapping 
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Phase 2  

Mobile Laser Scanning and Imaging 

Phase 1 
Airborne Laser Scanning and Imaging 



Airborne Laser Scanning 
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Optech Pegasus ALTM 



Digital Surface Model (DSM) /  
Digital Terrain Model (DTM) 
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3D Building 
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Mobile Mapping 
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360 Spherical Camera -
Ladybug 5  

GNSS Receiver 

Mobile Laser Scanner – Riegl 
VMX-450 

DMI – Distance Measuring 
Instrument 
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3D Transportation &  
Street Furniture 
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3D Data 

©SLA 2016 

3D Products 

Airborne Laser Scanning Data 

360 Camera Imagery 

Mobile Laser Scanning 

Data 

3D Road Models 

Airborne Vertical / Oblique Images 

Digital Terrain Model & 

Digital Surface Model 

3D Building Models 

Photo Map 
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Land Management 
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Land Management 
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Determine Encroachment 
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Determine Encroachment 



Property Management 
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• Preservation 

• Plans generation 

• Restoration 

• Change 
detection 

• Virtual tour 



Online Communication 
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Historical Monument 
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Tree Management 
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Detailed Representation 
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Coastal Management 
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Other Application 
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Autonomous Vehicle 
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What’s Next? 

• Cheaper, smaller sensor footprints at 
decreased weight and with lower power 
consumption 
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• Solid state LiDAR sensor 

• Geiger mode & single 
photon  

• Multispectral LiDAR 

• 3D Semantic Parser 
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Source: Stanford University 
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