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1.LIDAR System Descriptionand Specifications

This surveywas performed wittan OptechGEMINI Airborne Laser Terrain Mapper (ALTM) serial
number O6SEN195 mounted in a twirengine Cessna Skymastefal Number N337P). The
instrument nominal specifications are listed in table 1.

150 - 4000 m, Nominal

1/5,500 x altitude (m AGL); 1 sigma

5-30cm; 1 sigma

Up to 4 range measurements, including 1%, 2™, 3" last returns
12-bit dynamic range for all recorded returns, including last returns
0 - 50 degrees; Programmable in increments of +1degree

07 70 Hz

Up to Scan angle x Scan frequency = 1000

+5 degrees at full FOV i more under reduced FOV

33 - 167 kHz

Applanix POS/AV 510 OEM includes embedded BD950 12-
channel 10Hz GPS receiver

Laser Wavelength/Class 1047 nanometers / Class IV (FDA 21 CFR)
Beam Divergence nominal ( full angle) | Dual Divergence 0.25 mrad (1/e) or 0.80 mrad (1/e)

Table 1i OptechGEMINI specifications
Seehttp://www.optech.cdor more informatiorfrom the manufacturer.

Operating Altitude
Horizontal Accuracy
Elevation Accuracy
Range Capture
Intensity Capture
Scan FOV

Scan Frequency
Scanner Product

Roll Compensation
Pulse Rate Frequency
Position Orientation System
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2.Survey Area

The survey area wak.15Square Kms, locate2ZDKms northof Plymouth North HampshireFigure 1
below shows its location and extent.
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3. Survey Planning and Parameters

The survey composed af32total passes going in NomlestSoutheastdirection Figure 2 below
showsthe planning softwaralong with thesets of planned flight lineendthe survey paranters.

ALTM-NAY Planner 2.1.23 - [Finkelman.pln]
ALTM-MAY Flight Log Flight Plan PS5 LIDAR  Pilot Display| Help

Plan Survey Grid

¥ Lock Flight Lines

Add New Area | Import Areas Create from DXF | Remove Area | | | | ‘_I
Active Area

Draw Area Edit Corners Generate Box Load from File

O ptimize: I

0 30 B0 90 1200 180 180 210 240 270 300 230 360

_ FighProle | LDARSetings |

system PRF (kHz) | TN

Arirade (m AGL) | IEEZE scan Freq (Ho) [IEEEIN
21

Pass Heading (degjm =

Scan Angle +/-

Overlap (%) -
Speed (m/s) “
EE

Turn Time (min)

Scan Offset

Desired Res (m) -

Cross Track Res
Down Track Res
PPW~2

Scan Cutoff (deg) —
swath m) [ ST

Survey Totals

Total Passes _ Swath Area (km"2) _
Total Length (km) [EEVIERERN A0l Avea (km+2) [IEENEEI
Total Flight Time _ Total Laser Time _

" UseSwath&iea  Cost per Acre n Area Cost
* UssADI4es  Cost per Hour n Time Cost

Options | Errors | DEM Tools | Apply | Help Exportto KML Close

Passes

Pass Spacing (m)

K
Figure 3 Flight lines from the planning software
Surveyparameterare giverbelow in Table 3.

Survey Parameters Survey Totals
Altitude (m) 600 Total Length (Km) 244
Swath Width (m) 400 | Swath Area (Krf) 47.6
Overlap (% 50 Area of Interest (Krf) 42
Laser PRF (kHz) 100 No. of Rasses 32
Scan Freq (Hz) 40
Scan Angle (degrees| 21
Scan Cutoff (degreeg 3

Table 3i Surveyparameters
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4.LIDAR and GPS Data Collection Campaign.

This surveywasflown in November03, 09Day of the YeaB07). It was flown out oflLacaia
Municipal airport, Gilford, North Hampshir@he total flight time wa$§ hrs05minsand the total Laser
on time wasl hr 46 min.

ThreeGPS reference statiswere usedor ground controlOne was a COREontinuously Operated
Reference Statiorgtation and other two were setup and operated by NCAILd list of the statios
and their locations is given below in tableThe airborne receiver is an integrated GPS receiver
module Trimble BD950, logging at Hz.

Station Name Latitude Longitude Type

VTOX 44.0078 -72.1143 CORS
GILF 43.5333 -71.4391 NCALM
LACO 43.5697 -71.4295 NCALM

Table 4 Ground Control Stations

5. Data Processing

5.1. GPS & INS Navigation Solution.

Reference coordinates and the GPS fitatthe CORS stations was obtained from their website.
Reference coordinates for the NCALM station was obtained using OPUS (Online Positioning User
Service), which processes static differential baselines tied to the international CORS network. For
furtherinformation on OPUS sddtp://www.ngs.noaa.gov/OPU&hd for more information on the
CORS network sebttp://www.ngs.noaa.gov/CORS/

Airplane GPStrajectories fo this survey were processed using KARS (Kinematic and Rapid Static)
software created by Dr. Gerry Mad&ARS kinematic GPS processing uses the-fhegjuency phase
history files of the reference and airborne receivers to determine-attghacy fixednteger
ionospherdree differential solution at 1 HE&PS trajectorieserecreated using all the abotlaee
mentioned ground control stations. These trajectaverethen differenced to determine the best
solution.Figure 3shows theplot for positionadifference between trajectories obtained frGm.F and
LACO
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Figure 3 Positional differences between the two trajectories

After GPS processing, tHeHz differentialGPS trajectory and the Inertial Measurement Unit (IMU)
datasetsare processed togethin the POSProc software (version 5.2). POSproc software combines
GPS trajectory with the orientation information in a Kalman Filter to produce a final, smoothed and
complete navigation solution at 200Hz. This final solution is known as the SBET (Soh&wtsie
Estimated Trajectory).

5.2 Strip Laser Point Processing

AnNSBET together with | aser ranges and mirror an
software (Versiorl.1) to generate a flighétrip point cloud in LAS format. All point cloud codinates

were processed with respectNAD83 and referenced to the international CORS netwbhe

projection is UTMZone 19 with units in metersHeights areNAVD88 orthometric heightsomputed

using theNGS GEOID 03 Scan angle cubffs aredone to impove the overall DEM accura@s

points farthest from the scan nadir are the most affected by small errors in pitch, rolramer sc

mirror angle measurementdoreover, scan angle coffs aredone to eliminate points at the edge of

the scan linefor improvingthe overall DEM accuracgs thepoints farthest from the scan nadir are

the most affected by small errors in pitch, roll anahs®r mirror angle measuremengsscan cutoff

angle of 3 degrees was used.

NCALM Mapping Project Report 6















