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Note

1. One-Key Process solution

It means the all parameters are recorded in the LiDAR unit (Hardware) before Shipment,
and the offset (The position of the Antenna to the position of LiDAR center, also called
Lever Arm) should be fixed, then it supports One-Key Process solution.

When process the data, only add the Base data, POS data and LiDAR data(Camera folders
if necessary) not input the parameter manually.

Of course we support One-Key Process firmware for the clients, just share us the parameter
of offset (The clients use their designed mounting kit). Some type (shipped before Nov
2020) do not support One-Key Process.

2. The gAirhawk software (4.8 version) is combined trajectory processing and lidar data
processing together in gAirhawk software, it is only for LIDAR System which support
One-Key Process solution. If do not support One-Key Process solution, the trajectory
processing should be in Shuttle software separately.

Please install the gAirhawk software at D/E/F drive, not C drive. Just in case it works in
abnormally (In Window 10 system, user’ full control should be get if install on C drive).
Please copy and paste the license.dat file to the license folder which locate in the content of

gAirhawk software.


http://www.geosun-gnss.com.cn
http://www.jisupdfeditor.com?watermark

Software Installation
The following figure is the content of gAirhawk software after installation successfully.

This PC » Software (D:) » ghirHawkd.8

-~

CoordinateSystem

License
[#] Ambiguity.dil
%] Base.dll
[4] BCGCBPRO2510u140.4lIl
|| BCGCBPRO2510ud140.dIl
}| BCGPStyle2007Luna2310.dIl
[] CaravelPPDILAII
[%] CoorSystem.dil
) CoorSystemTool.exe
] CoorSystemuUl.dll
%] CoorSystemUIEN.dII
[85] cre2rnix.exe
_'| dog_windows_x84_3158171.dll
@' ghirHawk User's Manual. pdf
21 ghirHawkd.B.exe
£2 ghirHawkd.2
[] gAirHawkEN.dII
@gAirHakaption.cfg
@gAirhakautputProfiIe.cfg
_J Geosun File Convertor English.dll

* Geosun Gnss File Convertor.exe
:J GnssData.dll

[&] GZIP.EXE

[ igs_05.akx

4] jpegb.dil

|| KOAIgEnhance.dIl
4] ks2g00.d1l

\u leapseconds.ini
_'| License.dll

] LicenseEN.dll

[ LidDecodeDll.dll
“| LoglnfoDildll

[&] mfc140u.dil

¥ MSVECRT_AIO_2018.01.15_XB5 X6d.exe

[#] msvep120.dil

_'| msvcp140.dil

] msver120.d1

|%] opency_ffmpeg347_64.dll
__] opency_world347.dll

2] Packet.dll

pcl_common_release.dll

|#] pel_filters_release.dll
,j pel_kdtree_release.dll
_'| pcl_octree_release.dll
.J pcl_sample_consensus_release.dll
,_'| pel_search_release.dll
.j Recordinfo.log
@ Shuttle V6.1 User's Manual.pdf
Shuttle.exe
@] ShuttleDIlLdll
2] ShuttleEN.dlI
@ ShuttleFilterFavorites.cfg
@ ShuttleQption.cfg
@ ShuttleQutputProfile.cfg
@ ShuttleStationFavorites.cfg
_'| svnav.dat
:J turbojpeg.dll
".g uninst.exe
_'| what's new(EM).bct

ﬂWpcap.dll
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Before running the gAirhawk software, please make sure the files ( base data, POS data, lidar data and

image folder if required) are ready.

Double click the gAirhawk icon on desktop, enter into the interface of operation, as following
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File Data View Tools Help
(S R = =R ]
x

File

1. Create a New Project

TEGH

Coor, System: |ENU ~

Coar, System: | Default
Coor. Format: |ENH

Outputmode: @By fle Q 8y strip
[ output color point douds inai

File format: (@) Outputla:

Sensor configuration parameters

Save as default

Moni

itor | Configuration

Click the File icon, select New Project, enter into Create New Project interface, as following

3
< v < Test » G5-130X Forestry Application earch G5-130X Forestry Ap.
Organize = Mew folder - [ 7]
| Documents ™ Mame Date modified Type
'@' Dwplozns Raw datas 10/29/2021 :18 Ab File folde
Cj" Music
&= Pictures
E Videos
‘i Local Disk (C:)
- 0ftware (D:)
= Documents (E:)
= Entertaiment (F:
= LAMBOOXIE (H:)
L 4§ >
File name: i TEST v
Save as type: | Lidar Project(*.lip) ~
» Hide Folders Save Cancel

The file is named as the TEST, then click the Save icon (Save the file with the same location), enter into

4
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Load data interface, as following

GMS5 Base  GNSS Rover  Lidar Files  Img

File Mame
< >
Add Remove

Coordinates

() Input Coordinates {®) Approximate Coordinates

Coordinates: WGE5a4

Latitude Input XY7
Longitude Favorites
Elevation {m) dms Add to Favorites
Antenna Height

Antenna Height:

|ze Slope Antenna Radius:

(m)
{m)

Phase centre: |0

| m

Ok

Cancel

W ONTEGH

There are GNSS Base bar, GNSS Rover bar, Lidar File bar and Img bar (Only for the lidar system with

Camera)

Click the GNSS Base bar enter into GNSS Base interface, click the Add bar to add the base data, as

following
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) L
GMNS5 Base  GNSS Rover Lidar Files  Img - T < Raw datas > Base w o) Search Base
File Name Organize = Mew folder ==« [N e
s
I Desktop ] Name Date modified Type 3
= It
| |=| Documents @ els.kqs KOS File F
| 4 Downloads
| < >
: b Music
hEmave =] Pictures i
Coordinates ﬂ Videos |
(O Input Coordinates (®) Approximate Coordinates % Local Disk (C)
Coordinates: WGES34 - >0ftware (D:) £
e T = Documents (E:)
o Entertaiment (F:] ]
Longitude Favorites .
— LANBOOXIE (H3) :
Elevation {m) dmsz Add to Favorites I
== LANBOOXIE(H:) » < >
Antenna Height
Antenna Height: (m) File name: | els.kqs ~| | Geosun(*kgs);RINEX(".*"c] =
Use Slope Antenna Radius: m) Open Cancel
Phase centre: |0 | {m)

oK Cancel

GMS5 Base  GMSS Rover Lidar Files  Img

File Name

D\ Test\G5-130X Forestry Application'\Raw datas\Base'\els.kgs

Add Remave

Coordinates
() Input Coordinates (®) Approximate Coordinates

Coordinates: WES84

Latitude

Longitude

Elevation

Antenna Height

Antenna Height: [ 0.0000 | (m)

(m}

[Juse Slape Antenna Radius:

Phase centre; | 0 | {m)

OK Cancel

Please input coordinates if base station coordinate required.
Or select Approximate Coordinates.
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Click the GNSS Rover bar enter into GNSS Rover interface,
The Mode: there is drop-down menu, as following 6-2

Load data >

GMSS Base GM35 Rover  |idar Files  Img

Mode: GMSS differential data input

File Nam|The result of outer GMN3S input

Add Remove
Antenna Height

Antenna 0 {m)

[Juse Slope antenna Radius: 0 {m)

External GMSS positioning results

o

Hereby we only select the GNSS differential data input for One-Key Process solution.
If select The result of outer GNSS input, only External GNSS Positioning results is available.
If select POS input, only POS file path is available.

Click the Add bar to add the GNSS Rover data, as following
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b
GNS5Base GNS5Rover |idar Files Img &« v <« Raw datas » pos ~ (]

Mode: GMSS differential data input b
i - Organize » MNew folder E

File N ~
‘ FEvs B This PC Ly MName Date modified Type
l # 3D Objects | 20211018064656.dat 101 DAT File
! B Desktop
| =| Documents
[ 2| & Downloads

Add Remove D Music
Antenna Height | Pictures
Antenna | 0 (m) B videos
e Local Disk (T
[Juse slope Antenna Radius: 0 (m) - Software (D:)
- Documents (B2}
External GMSS paositioni Its
AR DESOG L= s Entertaiment (Fl v < >
File narme: | 20211018064656.dat v | |Geosun(*kqs)RINEX(*"o);Dat ~
POS file path
Open Cancel

OK Cancel

Click the Lidar files bar enter into Lidar files interface, click the Add bar to add the lidar files, as following

&
GNSS Base  GNSS Rover Lidar Files  1mg &« - 4 <« Raw datas » lidar v &
Lidar Fil
aerties Organize « Mew folder | 0
File Name s -~ Name Type
# 3D Objects @ 20211018064645HES000.id LID File
@ 20211018064813HESDO1 lid LID File
@ 20211018064942HESDO2.lid
=| Documents
@202“018055111HE5003‘HG
@ Downloads ;
: @ 20211018065239HESO04. lid
J Missic @ 20211018065408HES005 i
=] Pictures (& 20211018065536HES0D06.lid
B videos (&) 20211018065705HESO07 lid
‘i Local Disk (C) @ 20211018065834HESC08.lid
. Software (D) (&) 20211012070002HES009 I
<. Documents (E]) @ 20211018070132HES010.lid 10/
|65 > . Entertaiment (F] v < >
File name: | "20211018070132HESO10.id" "20211018064645HESO0 ~ | | (lid) (*.lid) b
Becis Open Cancel

OK Cancel

Click the Img bar enter into Img interface, click the checking box to load the Photos Folder Path, as
following (If the LIDAR System is with Camera)
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GNSS Base  GNSS Rover Lidar Files  Img

Photos Folder Path:

Event File Path:

QK Cancel

Please select photos folder path

BW h
CH
Ca
A 55-130K Forestry Application
W Raw datas
Baze
lidar
pos
D
IM
IT 3

Folder: 535-130% Forestry Application

Make Mew Folder 0K

In this step, no need to load Event File Path (Only for One-Key Process solution)

Click the OK bar, finish Adding files, as following (7-1)
After processing data and color point cloud output, if mismatch happens(image and point cloud), please
delete the first photo from the beginning whatever the number of trigger event and the photos is.

Cancel
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-
File Data View Tools Help
Dl @EQeD
File x Lidar
A\ TesthG5-130K Forestry Appli
est\G5-130X Forestry Appli
\Test\GS-130X Forestry Appli
A\Test\GS-130X Forestry Appli
£\G5-130X Forestry Appli
Echo: [7m =
est\GS-130X Forestry Appli EAE
\Test\GS-130X Forestry Appli

Distance:

Intensity:

\Test\GS-130X Forestry Appli POSCW. System: [END =
\Test\GS-130X Forestry Appli
est\GS-130X Forestry Appli Coordinate
\Test\GS-130X Forestry Appli Coor. System: | Default v
Coor. Format: |ENH v
Output File
Outputmode: @) By file (O By Strip

[ output color point douds Ei

File format: @ Outputlas utput bt

Sensor configuration parameters

Save as default

Monitor | Configuration |

2. Set the Coordinate System
Click the Tools bar, select Coordinate System, enter into Coordinate System Conversion Tool interface,

L

.
Click the —*" | Create new coordinate system, name as WGS 84 (For example), click the OK icon, enter

into Coor Config interface,
There are Translate bar, Parameter bar and Ellipsoid bar
In this step, only click the Ellipsoid bar to set the parameter, as following,

Tool About Tool About
CoorGonfig. WG524 = E{LJ EE r;x Coor Confi D R concconio [ 1 Y
+) | & o |wases v L EEL |_@ oor Confia. [wiasea v L\ Lgle
Translate Paramter Ellipsoid Translatz  Paramter  Ellipsoid Translate  Paramter Ellipsoid
Coordinate Transformation ichaica [ advance
® Point OFile
=/ Transformation Parameters = Source Ellipsoid Parameters
Parameter Type Molodensky hd Data sources Source Elipsoid v
Source Coordinate dX{m) 0.0000 Source Elipsoid G584 -
dY(m) 0.0000 = Source Ellipsoid Projection i
Fomat [BEEER) X Z Rotation(s) 0.000000000000 Projection Madel transverseMercator -
80) 'mﬁﬁﬁi‘ Scale 1.000000000000 Central Meridian(D) 114.000000000000
—_— = Height Paramter Original Latitude(D) | 0.000000000000
L(p) |0.000000000 ‘ Model [ Move Fitting v False Easting(m) 500000.000
— Parameterl 0.000000000 False Northing(m) 0.000
H ‘ Scale factor 1.000000000
Use zone number Hot Use v
= Target Ellipsoid Parameters
Source -> Target Target-> Source Elipsoid Name WGSB4 A
=l Target Ellipsoid Projection :)
Target Coordinate Projection Model transverseMercator -
Central Meridan(D) 114.000000000000
Format = Original Latitude(D) 0.000000000000
N 7" False Easting(m) 500000.000
- False Northing(m) 0.000
£ \ Scale factor 1.000000000

7‘ Use zone number Hot Use bt

Calc Parameter

10
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ordinate system Conversion too - o
Tool About
CoorConfig | ywasad E’% E% Eg
Translate Paramter Ellipsoid
[ Advance
= Source Ellipsoid Parameters
Data sources | Source Ellipsoid -
Source Eili:Hﬂ | WGS84 -
= Source Ellipsoid Projection 5
Projection Model transverseMercator % -
_Centml Meridian(D') 114.000000000000
Qriginal Lati‘tude-[_D] 0.000000000000 e :
False Easting(m) 500000.000
| False Northing(m) 0.000 I
| scale factor ' 1.000000000 OK |
E-Use zone number | Mot Use v
=| Target Ellipsoid Parameters
Ellipsoid Name | wasad -
/| Target Ellipsoid Projection B
"Pr_ojection Model transverseMercator v
Central Meridian(D) 114.000000000000
Original Latitude(D) 0.000000000000
-False Easting(m} _| 500000.000
False Morthing(m) | 0.000
Scale factor 1.000000000
-Use zone number | Mot Use b4

WONTECH

[J output color point douds
Divide Strip

File format: (®) Output las

Save as default

click the OK bar to save setting.

Sensar configuration parameters

Lidar
FOV: |3o | = |150 | deg
Distance: |5 | — |2oo | m
Intensity: |n | — | 255 |
Echo: | Two Echo
POS _
Coor, System: |ENU e
Coordinate
Coor. System: |WGSS4 Lo
Coor. Format: | ENH w
Output File
Outputmode: (@ By file () By Strip

Eliminate uncolored points
Strip Adjustment

() Output txt

In this step, the local coordinate system is available according to the clients requirements. If not familiar
with setting, please check the local surveyor or consult engineers.

3. Set the Parameter

FOV : 30-150 (According to Recommendation)
Distance : 5-200M (According to flight height)
Intensity: 0-255

Echo : Two Echos (Two and Triple Echos are available)

11

Lidar
FOV: ‘30 ‘ i |1sn | deg
Distance: ‘5 ‘ — |2un |m
Intensity: ‘o ‘ = |255 |
Echo: Two I.E‘?ha i
POS _
Coor. System: ENU R _
Coordinate :
Coor, System: .WGSS4 U.
|

Coor. Format: |ENH
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Then select
POS (ENU, NED) ENU is default.
Coordinate system and Format (ENH, XYZ(ECEF), BLH (DMS) and BLH (Degree) are available

according to the requirement.

Output file
Output mode By file or By Strip
File format By Output Las or Output txt (According to the clients’ requirement)

Output color point clouds is selected only for the LIDAR system with Camera.
Eliminate uncolored points is selected means the point cloud without color will be eliminated.

If select Output mode By strip, the data processing start automatically (File partition, Kinematic
Differential GNSS), as following

File Data View Tools Help
EEI ==

File x
FOv: [zn | — [0 deg

Distance: ‘ 5

Intensity: [0

Echo: | Two Echo ~

POS
Coor. System: |ENU v

Coardinate
Coor. System: | WGS34 v
Coor. Format: |ENH “

Output File
Qutput moda:

File format:

Sensor configuration parameters

Save as default

Then the trajectory dialogue pop up (Or Click the Divide Strip Bar), as following

12
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Manual Divide Strip

Show Image

Strip ... Start.. StartWeek... End... EndWeekSec

Turning Radius: i 20 m

Auto Manual Delete Strip Apply

Enter into Manual Divide Strip interface, click the Manual bar to choose the strips (the client could choose
the strips according to requirements, and only straight strips are chosen, removed radius parts)

Click the strip from the start to the end with left click (Mouse, not holding the mouse) to finish selecting
one strip, re-peat this step to select all the strips you required. As following

Manual Divide Strip

Show Image

Strip ... Start.. StartWeek... End... End WeekSec

1 2180 111292.2000 2180 111361.0000
2 2180 111375.4000 2180 111444.4000
3 2180 111452.0000 2180 111516.0000
4. 2180 111524.6000 2180 111589, 2000
5 2180 111596.4000 2180 111660.0000

Turning Radius: | 20 m

Auto Manual Delete Strip Apply

13
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Click the Apply bar, to Save success.Then select OK bar to finish Manual Divide Strip, as following

Show Image

Manual

Delete Strip

Save Success

Apply

Strip ... Start...

1 2180
2 2180
3 2180
4 2130
5 2180

Start Week...

111252.2000
111375.4000
111452.0000
111524.5000
1115596.4000

End ...

2180
2180
2180
2130
2180

Turning Radius: | 20 m

End WeekSec
111361.0000
111444.4000
111516.0000
111589, 2000
111660.0000

If you want to delete the strips or re-select the strips, just select the strips on right (strip 1,2,3,4,5)
Then click the Delete Strip bar, it is done as following

Manual Divide Strip

Show Image

Auto

Manual

Delete Strip

Apply

14

Strip... Start..

Turning Radius: i 20

Start Week...
111290.8000
111375.0000
111453.0000

111525.4000

End...

End WeekSec

111361.0000
111443.8000
111515.0000
111589, 2000
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When select Strip Adjustment function, the strips are only selected from North to South (South to North) or
from East to West (West to East), but not full strips.

Output File
Output mode: ) By file (®) By Strip
[ output color point douds
Divide Strip Strip Adjustment

File format: @ outputlas () Qutput txt

Sensor configuration parameters |

Save as default e : - - = = =
or

Click the Sensor Configuration Parameter bar to view the parameter (When add the lidar and camera files),
the system will read these parameter automatically. As following

Senser configuration Parameters > Lidar
FOV: | 30 | = | 150 | deg
Lidar ' Camera Distance: | 5 | e | 200 | m
Intensity: | 0 | — [a2s5 |
Device model: | 55-130% ~ o | | |
, Echo: | Two Echo w
Rewvolving Angle from Lidar to b’ (Z-=Y-=X)
% | 50.0000000 | deg POS
Coor, System: |ENU b8
¥ | 0.0000000 | deg
Coordinate
z | -50.0000000 | deg Coor. Syotn: T
Lever Arm from Lidar to b' (measured in b') Coor. Format: | ENH ~
¥ | 0.0352000 | m Output File
Output mode:  (_)By file (®) By strip
¥ | 0.0703000 | m
[] output color point douds ate uncolored points
z | -0,0047000 | m
Divide Strip Strip Adjustment
Misalignment Angle from b' to b {Z-=Y-=X) =
X | 0.0500000 | File format: @ Outputlas (O Output bt
! | -1.0500000 | deg Sensor configuration parameters
-0, 1300000
¢ | | deg Save as default
Time compensation: | Q@ | 5
Ok Cancel

15
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Senser configuratiocn Parameters

Lidar ~Camera

Device: | SONY AAD00 bt
Parameter
Focal: | 15.8271000 | mm

Pixel Size: | 0.0033170 | mm
Image Size: | 6000 |x (4000 | pix

Exposure | 0.0043290 5

Principal point

x0: | 0.1055700 i

Revolving Angel from Camera to b'(Z->Y-=X)

X | 0.0000000 ldeg
v | 0.0000000 | deg
z | 0.0000000 s

Lewer Arm from Camera to b'(measured in b’}

L . x [ 0.0330000 | m

y0: | 0.2033580 | ; :
¥ | -0.0540000 | m

Distortion parameter z . G000 ,
= ; -

K1: | 0.074158845711931944966 | [ |

K2: |D.10?8332—10342551248125 |

K3t i".gl|3155332414205502,35356 | Migalignment Angle from b’ to b(Z-=Y-=X)
Pl iu.00038156?5?613?539552 | X !'U--HZDUDU |deg
p2: |D.DD45?42566}'5382502163 | ¥ iﬂ.ggunuuu Ideg
P3: |u.unnuonuonnununnuuauun | Z | 179.6120000 |deg

Ok Cancel

4. Point Cloud Calculation
Click the Data Bar, select Point Cloud Calculation to start to process the data. The progress bar is

movement. As following

£ gAirHawkd.2-DA\Test\GS- 130X Forestry Application\Raw datas\TEST.ip
File | Data View Tools Help

[, G Load Data
--[7]DA\Test\GS-130X Forestry Appli
ry App!

Di\Test\GS-130X Forestry Appli
Di\Test\GS-130X Forestry Appli

< >

Calculate point cloud with Lidar data

16
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Lidar
1 —1
FOW: |30 | — |15c| | dea
Distance: |5 | = |ZDD | m
| |
Intensity: | 0 | — |2ss i
Echo: | Two Echo v
POS
Coor. System: |ENU b, 3
Coordinate
Coor, System: | \WGS84 v
Coor. Format: | ENH b

Output File
Cutput mode:

[ output color point douds
Divide Strip

File format:

() By file

®) Output las

(®) By Strip

Strip Adjustment

() Output txt

Sensor configuration parameters

Sawve as default

Distance:

outputmode: OBy fle

[Joutput color peint douds | Ei

File format:

vi [0 | = [0 | deg

[ |—-[m
L |-

Intensity
Echo: | Two Echo ~
POS
Coor. System: |ENU v
Coordinate
Caor. System: | WGS84 i
Coor. Format: |ENH v
Output File

@ gy strip

Divide Strip Strip Adjustment

@ outputlas O Output bt

Sensor configuration parameters

Save as default

Monitor | Configuration
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Firstly it does the GNSS/INS integration process, then process the LiDAR data.

File Data View Tools Help

Diwl @Ea2ed

File x
130X Forestry Appli

Lidar
Fov: |3

g
a
iy
a8

5
g
3

Distance: ‘ 5

Intensity: ‘ 0

ry
11GS-130X Forestry Appli

Echo: | 1o Echo ~

pOS
Coor. System: | ENU v

Coordinate
Coor. System: | WGSa+ v
Coor. Format: | ENH -

Output File
Output mode:

File format:

Sensor configuration parameters

Save as default

Monitor | Configuration ‘

During processing, forward & backward the roller of mouse to zoom in/out, the point clouds display strip
by strip.
It could stop when you click the Stop Cal/Read File bar if required.
21 gAirHawkd.8-D:\ Test\(35-130X Forestry Application\Raw datas\TEST.lip
File | Data Wiew Tools Help

T o M=t
J" [ L Load [Crata

File o Ly e L
Folnt Cioud Calculation
o oo comeodric |
S5top CalfRead File
vl .

e T

D Test' G5-130X Forestry Appli
[ D:\Test\G5-130X Forestry Appli
L[] De\ Test\ G5- 130K Forestry Appli

After processing, the progress bar stops and display Calculation finished! . As following (12-1)

17
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=]
File Data View Tools Help

DeH sEB2eE
File x
\Test\GS-130X Forestry Appli
\Test\GS-130X Forestry Appli
\Test\GS-130X Forestry Appli
\Test\GS-130X Forestry Appli
A\Test\GS-130X Forestry Appli

Click the OK.

Check the LAS files in original files.

This PC » Software (D:) » Test » G5-130X Forestry Application »

Mame Date modi

@ 20211012064645HESO00.lid
@ 20211012064813HESOD1.lid
@ 20211012064942HESD02.lid
@ 2021101206511 1HESDD3.lid
@ 20211012065239HESD04.lid
@ 20211018065408HESD0S.lid
@ 20211018065536HESD0G.lid
@ 20211012065705HESO07.lid
@ 20211012065834HESODR.lid
@ 20211018070002HESDOS. lid
@ 20211018070132HESD10.lid
TESTHESLine001.las
TESTHESLineD02.1as
TESTHESLineD03.las
TESTHESLine004.las
TESTHESLine005.las

~

CACAT AT

Output mode:

File format:

¢ | Two Echo
Coor, System: |ENU

Coor, System: | WG584

Coor. Format: |ENH

Sensor configuration parameters

Save as default

TEGH

itor | Configuration

Click the Save bar to save this project.


http://www.geosun-gnss.com.cn
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WONTECH

Note: The data displayed in gAirhawk is 0.1% of total number of point clouds. Please review the LAS files
and do the next procedure by 3™ party software (Cloudcompare, Terrasolid and QTM).
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