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Airborne HD-LiDAR: 
Design-Scale Ready
…and in 
High Definition !
High Density !
High Demand !
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EMERGING TECHNOLOGIES
· HD-LiDAR (High Definition, High Density, High Accuracy)
· Point Cloud Densities from 2ppsm to 20ppsm
· Vertical Accuracies Averaging .05’!
· From Altitudes of 1,200’ to 2,500’ AMT
· From Fixed-Wing Aircraft (No Helicopter Required)
· Entire Landscape Captured, Surveyed, Measured, Mapped
· Significantly Reduced Schedules & Response Time
· Reduced Ground-based Survey Requirements/Needs
· Achieves Detail Logistically Unobtainable Through any other survey, Technological Means
APPLICATIONS & USES
· Rapid & Highly Accurate Volumetric Calculations
· 3-D Change Detection
· 3-D Structural Mapping
· Rooftops and Facades
· Catenary Information on overhead wires/lines
· Vegetation & tree canopy definition
· Bridges, overpasses, overhead signs, etc.
· Fences, walls, headwalls, bulkheads, piers, etc.
· Impervious Surface Mapping
· Terrain Mapping
· Cross-Section, Plan & Profile Data 
· Planimetric Feature Mapping (10’ scale & smaller)
· Topography
· Any Application Requiring High-Accuracy & Detailed Basemapping CADD, GIS or Survey Data


DISPELLING THE MYTHS AND RUMORS (once were facts)
· LiDAR is only useful in planning applications
· LiDAR is inaccurate
· Photogrammetry is more accurate/better than LiDAR
· LiDAR requires photogrammetry (imagery)
· Requires separate flights for Imagery and LiDAR
· Not suitable for design-scale civil engineering applications
FACTS
· HD-LiDAR is currently being used for hi-accuracy mapping
· Unlike Photogrammetry, LiDAR is NOT reliant on ground control for accuracy/precision
· Requires significantly less ground control points with more flexibility in placement
· HD-LiDAR provides better value through more data serving more applications with one effort
· HD-LiDAR can achieve vertical accuracies of .05’
· Achieves detail logistically unobtainable through any other survey, technological means
· HD-LiDAR needs only one, precision ground control point for absolute positions; the remaining points are for QA/QC
· Total project costs  and schedule of “HD-LiDAR+Land-Survey” lower and faster when compared to “Photogrammetry+Land-Survey” (larger projects)
· HD-LiDAR is adjusted and ready for use within 24 – 48 hours of flight
· HD-LiDAR derived contours are NOT as pretty as human-interpolated; yet, more accurate based on a higher resolution surface – however, not what you’re used to
· The LiDAR pointcloud/surface is more useful than contours
· Hi-LiDAR provides a more comprehensive, detailed terrain and landscape surface for engineering
· HD-LiDAR penetrates deciduous vegetation*

BENEFITS IN ANY PROJECT
· Landscaped efficiently and accurately mapped vs. limited ground features as with Photogrammetry
· Automated 3D polygons of Building Structures
· Power lines and vegetation canopy surveyed
· High-Accuracy vertical and detailed surface model
· Meshes / merges with Terrestrial or Mobile LiDAR
· Color Imagery for OrthoImagery
· Maps full ROW and beyond; not restricted swath like Mobile LiDAR
· More data; Less manual effort / labor; lower costs; can accelerate schedule
· Less ground control and placement more forgiving / accessible 
· Ground control points are Photo IDs (PIDs); no pre-paneling*
· Ground control locations are usually GPS “accessible” / clear-view
· Surface model is engineering/analysis-ready
PROJECTS TO CONSIDER
· Transportation
· Highway Design Projects – 10’ scale, resurfacing, >.05’ vertical
· Railways – Top of Rail, Stations, ROW mapping & improvements
· Landscape; not just ground surveyed
· Vegetation canopy, power lines / catenary, overhead clearances, and structures mapped
· Several projects completed for MDSHA, MDTA, MTA and MPA
· Has become standard, requested, technical approach
· Coastal / Beach Studies
· Beaches mapped quickly at .05’ vertical
· Mitigates the need for ground-surveyed profiles
· Processed easily within days of flight; not weeks
· HD-LiDAR profiles every 1’ along the beach
· Frequent monitoring for volumetric change-detection
· Rapid post-storm analysis
· Developments / Urban / Campuses / Facilities
· Overhead structures mapped by HD-LiDAR
· HD-LiDAR isn’t hindered by shadows or above-ground vegetation
· Human digitizing hours significantly reduced; lowers costs
· More mapping detail available for analysis to your client and you
· Vertical accuracy of laser shots on hard surfaces will be .05’ - .1’; stereo imagery and pointcloud supports planimetric collection
· Our clients who have used it now ask for it as a standard
· Quarries / Landfills / Spoil Sites / Rugged Terrain
· Dense, accurate surface
· Terrain detail surveyed more efficiently
· Higher accuracy, repeatable volumetric calculations
· Better, more detailed mapping in vegetated areas
· Final surface produced in much less time
· Minimal, easier-to-place, ground control
· Color Imagery
GROUND CONTROL TYPES (IMAGERY and LiDAR)
· Pre-Flight Control (Imagery Usually; Rarely LiDAR)
· Crosses, tee’s, vee’s etc.
· Subject to vandalism
· Affect flight timetable
· Cost of materials and placement
· Cost of removal
· Objections to placement
· Crosses- Preferred, unambiguous
· Tee’s- Compact
· Vee’s- Very good, but can cause problems if inconsistently located
· Y’s (pronounced Why’s?)- Poor choice due to geometry of intersection
· In general, long, narrow legs are best, short and fat are less precise
· Post-Flight Control (with HD-LiDAR 98% of the time)
· Imagery coverage is known
· Selected by AT tech
· GCP sketches and approx. coordinates are provided
· No material costs
· No removal costs
· No flight schedule impact
· Vandalism or obstructionism avoided
· Stop bar corners
· Paint stripes, arrow points
· Inlet corners
· Sidewalk corners
· Manholes
· Concrete pad corners
· Others targets if sharp, appropriately sized, decently sited
· Post-Flight Control (Vertical)
· Stop bar corners
· Paint stripes, arrow points
· Main Concepts
· Flat surfaces
· Reflective objects
· Contrasting surfaces
· QA Work
· Pay attention to specific instructions
· Bare earth means exactly that
GENERAL GUIDELINES WHEN SURVEYING AERIAL CONTROL?
· Be aware of flight path location
· Clearly defined points
· Must be visible in imagery
· Prioritize good GNSS observability
· Be consistent  with choices
· Avoid being a graffiti artist
· Set a marker
· Use whiteboard
· Show exactly what was observed- GNSS in place


AXIS SURVEY CONTROL ACCURACY CLASSESClass 1:	HOR	= 	0.005’	Mobile Mapping/Terrestrial Scanning
VER	= 	0.005’
Class 2:	HOR	= 	0.01’	Mobile Mapping/Terrestrial Scanning
	VER	= 	0.01’
Class 3:	HOR	= 	0.025’ 	10/20/30 Scale Photo/Airborne LiDAR
	VER	= 	0.025’
Class 4:	HOR	= 	0.05’	40/50/100 Scale Photo/Airborne LiDAR
	VER	= 	0.05’
Class 5:	HOR	= 	0.10’	High level digital ortho-imagery 
	VER	= 	0.20’








· Class 3 thru 6 control is obtainable using GNSS!
· Dual frequency, dual constellation receiver
· Calibrated, plumb, level equipment, preferably tripod/tribrach
· High quality RTN corrections, strong network cell structure
· Redundant, time offset observations
· Multiple observations, multiple sessions
· Close attention to vector length
· Close attention to and avoidance of VDOP spikes
· Obstruction and multi-path avoidance, clear sky









Surveying with Aerial HD-LiDAR for Design-Scale Projects
Questionnaire for Maryland Credit

Name:									
Organization:								
Address:								
									
													
Daytime Phone:												
Email:									


1) Is HD-LiDAR accuracy wholly dependent on ground control?		 																
2) Does HD-LiDAR require more or less ground control than Photogrammetry?
												
3) Name a Maryland State Agency who is currently contracting HD-LiDAR for design-scale projects:
												
4) What type of surfaces should be considered for HD-LiDAR vertical ground control?
												
5) Which type of ground control works best with HD-LiDAR, (Pre-Panels / Targets) or (Photo IDs)?
												

 							   						
	Signature	Date	
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