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Flight Overview

 Challenges of 
coordinating…

 Acquiring LiDAR 
and survey data…

 Processing… 

Extremely
challenging and 
complex coastal 

location



Channel Islands

 Channel Island National Park comprised of 5 
Islands

http://upload.wikimedia.org/wikipedia/commons/0/08/USGS_logo.png


Channel Islands



Challenges 

 Accurately map the diverse topography remotely
 No ability to land for base stations or fuel
 Collect during low tide conditions
 Collect during spring high winds
 Collect prior to nesting seasons for some rare birds
 Coordinate with stakeholder to gain limited low 

impact access to provide survey checkpoints
 Process and classify LiDAR  consisting of high 

mountains, deep canyons, craggy coastlines 



Coordination

 Many stakeholders and partners
- USGS and State Partners
- National Park Service
- Nature Conservancy
- Scripps Orbit and Permanent Array Center 

(SOPAC) 
- California Spatial Reference Center (CSRC)
- Terrapoint USA – LiDAR Provider
- Michael McGee Surveying – Checkpoint surveys
- Aspen Helicopters



Rules, Rules, and More Rules



Rules, Rules, and More Rules



Rules, Rules, and More Rules



Rules, Rules, and More Rules



GPS Control



Low Tides
Santa Barbara, Station ID 9411340

Date Min Max Diurnal Value

20100401 -0.91 5.81 3.36

02:48-10:06

Date Time MLLW, feet

20100401 2:48 2.36



Environmental Conditions



Sensor Parameters

Scan Settings
Point Spacing

PRF (kHz) (kHz) 100

Effective (kHz) 67

Optimal Height AGL (m) 600

Aircraft Speed (kts) 50

Scan Angle (Degrees) 60

Scan Rate (Scans/Sec) 50

Swath Width (m) 692

Flight Line Spacing (m) 343

Laser Spot Diameter (m) 0.3

Scan Settings

Along Track (m) 0.51

Across Track (m) 0.52

PRF (kHz) (kHz) 100

Point Density Nominal Single Swath (Pts/m2) 3

With 50% overlap (Pts/m2) 7



Helicopter System



Helicopter System



Helicopter System



Santa Cruz Flight Trajectories



Anacapa Flight Trajectories



Santa Rosa Flight Trajectories



San Miguel Flight Trajectories



Santa Barbara Island Flight Trajectories



200 Square Miles - 31 Days to Fly
Santa_Cruz San_Miguel Santa_Rosa
10 Missions 3 Missions 9 Missions
- M110071B (10 swaths) - M110073A (15 swaths) - M110074B (8 swaths)
- M110081A (4 swaths) - M110074A (8 swaths) - M110075A (5 swaths)
- M110081B (11 swaths) - M110097B (4 swaths) - M110075B (6 swaths)
- M110082A (10 swaths) - M110076A (6 swaths)
- M110085A (4 swaths) Santa_Barbara - M110077A (4 swaths) 
- M110085B (6 swaths) 1 Mission - M110079A (9 swaths)
- M110087A (9 swaths) - M110070A (9 swaths) - M110080A (10 swaths)
- M110092A (4 swaths) - M110086A (5 swaths)
- M110096A (6 swaths) Anacapa - M110097A (1 swaths)
- M110098A (23 swaths) 2 Missions

- M110070A (2 swaths)
- M110071A (6 swaths)

80% of LiDAR project costs was spent on acquisition alone



Survey Checkpoints



Survey



Watch Where  You Walk



Z-Bump and Independent Accuracy

100 % of 
Totals

RMSE (ft)                       
Open Terrain 
Spec=0.15m                    

All other 
Spec=0.15m Mean (m) Median (m) Skew Std Dev (m) # of Points Min (m) Max (m)

Consolidated 0.03 0.01 0.02 -0.33 0.03 25 -0.05 0.08

Open Terrain 0.03 0.01 0.02 -0.33 0.03 25 -0.05 0.08

Lines Vertical Adjustment

m110073a All lines Dz = +0.07m

m110074a All lines Dz = +0.05m

m110075a line 7404 Dz = +0.05m

m110077a All lines Dz = +0.05m



Relative Accuracy Dz-Orthos



Relative Accuracy Dz-Orthos



Coverage – Data Gaps



Classifying Terrain Data



Classifying Terrain Data



Classifying Terrain Data



Classifying Terrain Data



Automated Classification



Classify to “Ground”



Clean Classification ???



Classifying Terrain Data -Anacapa



San Miguel



Santa Cruz



Santa Cruz



Santa Rosa with Checkpoints



Santa Rosa



Conclusion

 Overall the project was a success meeting 
the clients expectations

 Lump sum projects are probably not the best 
for high risk projects

 Software needs to improve for classifying 
LiDAR

 What does low tide mean to you and what are 
you willing to pay
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