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Dense point cloud of lidar data
captured for the by several flight
lines.

Halifax, 2014
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Research & Development of additional map products
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Turbidity & Wind Direction, Cape John
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2016 Mission utilizing the Turbidity Buoys
Mabou Flight 19 July
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2016 Mission utilizing the Turbidity Buoys
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Survey flights
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2016 Mission utilizing the Turbidity Buoys
Cape John - John Bay 2016 - Detail of Flight Window

Flight 13 July Flight 19 July
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Point Densities at 300m and 400m Altitude

Nominal Point Density (pt/m?)

300m Altitude Data Collection

Bathymetry Points

Topo + Bathy Laser (Ground Points)

Topo Laser Only (Ground Points)

400m Altitude Data Collection

Bathymetry Points

Topo + Bathy Laser (Ground Points)

Topo Laser Only (Ground Points)
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Point density increased on average of approximately 20% at 300 metre altitude over 400 metres.



Point Cloud gridded to 50cm resolution
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Point Cloud gridded to 50cm resolution
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Bathymetry Standard Deviation vs AGL & Depth
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300m at depth of 4.5m: 400m at depth of 4.5m:
368 Pts, St Dev 0.07 385 Pts, St Dev 0.10
Bottom points Bottom points
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300m at depth of 7.3m: 400m at depth of 7.3m:
209 Pts, St Dev 0.20 155 Pts, St Dev 0.25
Bottom points Bottom points



4  Cape John
Topo-Bathymetric
testing area

200 m
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N_Profile
S_Profile

. Surveys conducted
Sept. 26, 2014, 400 m 30%
Oct. 28, 2015, 400 m 30%
o July 13, 2016, 400 m 30%
& July 19,2016, 400 m 30%
** Aug. 30, 2017, 400 m, 60%
Aug. 30, 2017, 300 m, 60%
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Orthometric Heoight (CGVD28) m
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Orthometric Heoight {CGVD28) m

Lidar DEM profiles northward
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Lidar DEM profiles northward with & without refraction & speed adjustment
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Detecting Submerged Features
1m Metal Cubes placed within Survey Area

20/0vEsuliveyy 400m AGL




1m Metal Cubes as seen in Airborne Imagery

3m Depth 3m Depth

5.5m Depth ; 5.5m Depth

400m Altitude 300m Altitude




400m altitude: 10 returns from three flightlines
(3, 4, and 3 returns on each pass)

1.64m

1.36m
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400m altitude: 6 returns from three flightlines
(2, 2, and 2 returns on each pass)

Light scattering with depth + beam divergence

1m Metal Cubes
in the Point
Cloud:

Number of detected

returns and effect of

beam divergence on
point distribution
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300m altitude: 11 returns from two flightlines
(4 and 7 returns on each pass)
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300m altitude: 9 returns from two flightlines
(5 and 4 returns on each pass)



Classification of Submerged Features
Strength or Amplitude-Intensity of the Returns

Spatially points returned off the 1m However, intensity of these returns are
Metal Cube are indistinguishable from much higher than the surrounding
the surrounding water column noise water column noise. This noise can be

filter out using intensity thresholds



1m Metal Cubes in gridded surface (50cm resolution), 5m depth

Intensity
Bathymetry & Cubes

400m Altitude 300m Altitude



Submerged Cubes:
! Shag Harbour (July 2016)
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Increased wind-fetch on the 11t, glint effects the photos
and obstructs seeing the cube




Intensity
difference
highlights the
cube

Eelgrass

North Cube




Southern Cube, too deep to see

Buoy of cube Southern cube redeployed prior to second flight on July 13




Intensity
difference
highlights the
cube

July 13

Second collection with cube removed



Exposed ground

Can we detect
boulders in
such an
environment?

Cross-Section

(.
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Stronger return

From shallower real
target, less scattering in
the water column
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hophoto Pictou Harbour

True Colour (RGB)
Plume
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Mapmyln ; Map contributors, and the GIS User Community




Topo-bathy lidar
With plume




Pictou Multibeam CHS Chart Datum
High : 15

o
Low : -30

CGVD28 (m)
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Lidar DEM (bare earth)
CHS multibeam (chart datum)

Pictou Multibeam CHS Chart Datum
High : 15
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MzResultView1

Particle tracking of plume
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Conclusions

Processing workflow scripted for improved automation, still need human
Inspection, now Includes export of point clouds and raster models to
virtual reality and mixed reality devices. Great QA tools

Continued research into benthic habitat mapping using lidar-orthophoto
combination — 85% range, + additional waveform metrics

Best practice around turbidity management for optimal surveys
1 x 1 m cubes detectable at depths of 5-6 m on lidar, deeper = wider

2017 experiment with standard 400 m AGL vs. 300 m and 60% flight
line overlap vs. standard 30% - point density increased 20% @ 300m

Depth effects bottom variance, can use intensity to differentiate real
targets vs. water column noise

Multiple applications of the surveys beyond charting — benthic habitat,

hydrodynamic model
Wl
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