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Presentation outline

1. Introduction of Leica Geosystems IPAS solution
2. LAS generation workflow with Leica Geosystems software

3. Lidar Point cloud data handling options
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Leica Geosystems ALS50 process workflow

m Collection Processing

Ground ALS50 Post Processor
Operations *point cloud generation
P soutput formatting — LDI, LAS, ASCII
GPS1200 GrafNav IPAS P ro *projection - WGS 84, UTM, state plane, Swiss, TW 97, user-
record DGPS base DGPS trajectory supplied
station data ] processing ™ processing | °datum (state plane only) - NGVD 29, NAVD 88
5 A poés’l;tcilon 4 Attune? TerraScan¢
attitude laser boresite €] «tiling
O : file calibration scoverage verification
ALS50, FCMS soutlier removal =
Airborne | "LASfile :?h?;iiiznh ]
FPES Oper ations IPAS Pro real-time scatenary generation §
issi Record positionand | : nav fil <3
MISSI'On attitude data —>  oxtract avte > TerraModeller S
Planning GPS sition — *TIN/contour
mode L, JIMU : P and | > scontrol report
altitude *event marks attitude
scan rate record scanner data data * SCN raw
FOV srange scanner files
flight speed »scan angle T
fight fines “intensity IPAS CO | LPS v
fight height riming info : Calculate |, deliverabl
Ly — > eliverables
lens FL record cameradata | : »|  misalignment exterior | orthophoto
shutter speed »photo ID file | andEOs orientation| generation | orthophotos
frame rate *CFA or RGB frames | file
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GNSS-IMU trajectory for ALSS50 - the principle

The GNSS sensor generates an absolute position at 1 Hz.
The IMU sensor generates a relative position and a precise
orientation of pitch, roll and drift at 200 Hz.

Trajectory given by IMU is updated with absolute position given by
GNSS.

Effective trajectory o

Correction to updat
trajectory of IMU

R P ae :
@ :I; GPS position p— Cf;’ IMU trajectory
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Leica Geosystems IPAS10

Leica Geosystems strengths

Airborne components

Leica Geosystems experience in designing and manufacturing airborne hardware

Hardware designed according to DO-160E and complies with EMV standards Cat. M

Powerful processor board and better designed electronics support high data rate

Large number of external interfaces including four IMU types

GNSS/IMU post processing Software

= Straight forward and intuitive

General
= [PAS10 and IPAS Pro and IPAS CO is based on years of experience and testing
= All airborne sensing components from one supplier

= One point of contact for support of all components
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Leica Geosystems IPAS10

Systems
System | IPAS10-NUS4 [ IPAS10-DUS5 | IPAS10-NUS5 | IPAS10-CUS6
Equivalent POS 410 POS 510 POS 510 POS 610
IMU type FSAS LN200 33BM61 ulRS
IMU iIMAR Northrop SAGEM Honeywell
Manufacturer Grumman
Availablility Yes Yes Yes Yes
for ALS50
Standalone Not
IPAS10 for Yes Yes Yes recommended
IMU
RC30/PAV30 too heavy
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GNSS-IMU for ALSS50-Il and RCD105

s IMU - integrated in Laser
Scanner LS50l

m |IPAS Position and Attitude
computer with GNSS
engine - integrated in
System Controller SC50

m GNSS post - processing software:
GrafNav
IPAS Pro
IPAS CO - for systems with RCD105

L
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Leica Geosystems IPAS Pro

=Perform post processing of GPS/IMU data based on
proven error modeling principle,

=Simplified and refined Windows-based user interface
to make the GPS/IMU processing more reliable and
less challenging,

=sAutomatically checking GPS, IMU and mount data

integrity, commignt @ svogimo D -
ica Geosystems i el
hf;'rjgﬁts .-::;mdm | Pemiing _ —_— L e ..-.H.a__.L-....u...."E..
*Forward processing, backward processing and ==l ik
optimal smoothing to produce optimal integrated o o o sty
- - g =il
georeferencing solution, R % T
T e
= - - & T — |\"H.

*Use faimilar Waypoint GrafNav to process GPS data, s =%

Lb -

. epn . a [ i L " i

*Provides competitive georeferencing accuracy as et
current systems on the market. i@.{ e

B e

£l

wk | s | s om | e ke
Ty P 1
| -l
Lot L
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Differential GNSS trajectory calculation - GrafNav

ﬁl]Sl]TZl] - GrafNav - [Combined - Map ] _.-..J.El.l_)ﬂ

(BT File View Process Sethngs Output Tools Window Help . |

et 47 454216872 |Lng: 951 0185425 [eUnk | & o2 [+as [fod [fas [+a6 [ il

4
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Leica IPAS CO
Camera Orientation Software for frame camera flow

= Transformation of IPAS Pro

solution and camera events for O R—TT MR -
further use in various fim ot e twse i tm o
photogrammetric software T e s ow b ue
g i_1008 SEe | [DOEEIZEYT | (DO TdERd [iE 11 1] [if- =
1 |1 100 BBEE: {1004 TIEE O T 1T E00 080 =
= Computation of misalignment — e
oo i | Conpn ol | T ] M | ok [
angles between IPAS reference ™ o = | tm B
frame and camera frame | |
= Transformation of points — : .
Hdprial iy [ 3] el [ e x
=
Tw':mﬁll |
- — 5
— = i = -
L= | e |
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IPAS Pro
Aircraft trajectory computation



Aircraft trajectory workflow overview
in context of LIDAR workflow

m Collection Processing

Ground ALS50 Post Processor
Operations *point cloud generation
P soutput formatting — LDI, LAS, ASCII
GPS1200 GrafNav IPAS Pro *projection - WGS 84, UTM, state plane, Swiss, TW 97, user-
record DGPS base DGPS trajectory supplied
station data ] processing processing «datum (state plane only) - NGVD 29, NAVD 88
3 A poas’l;tion 4 Attune? TerraScan¢
attitude laser boresite  : _ | «tiling
O : file calibration scoverage verification
ALS50, AscoTt soutlier removal =
FPES Airborne | "LAS”file | | “bare earth g
) . sthinning o
AEROPLAN Operatlons IPAS Pro real-time scatenary generation §
issi Record positionand | : nav file <3
MISSI'On AV g ot > extract > TerraModeller S
Planning GPS __» position —1 *TIN/contour
mode MU _» ad > «control report
altitude sevent marks attitude
scan rate record scanner data data * SCN raw
FOV srange scanner files
flight speed *scan angle T
fl!ght ||n§s sintensity IPAS CO | LPS § v
flight height «timing info i
lens FL q dat —  Calculate - —> deliverables
record camera data ol misalignment exterior | orthophoto
shutter speed »photo ID file | andEOs orientation| generation | orthophotos
frame rate *CFA or RGB frames file
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IPAS Pro
extract directory automatically created

(2([%| 7T IPAS Pro IMU Data Selection

™ |IPAS Pro Processing

Raw Data Bxraction
C/ASWOR/ASWIE Attune 141/RawIPAS/20060823_094723 dat. 000 | .

DArECt [C/ASWOR/ASWOE_Attune 41/extract Y i

Directony
==

Project
| ASW0s v

‘ C./ASWODE/ASWOE_Atune141/ASWD6E.gpj

Data

i Raw Data i|

[_ors ]|

Processor
Corfigure |

Analyze

IMU File

[mu ]| /I |
[Gmbal | | /- |

Check Files

o .
2 Extracting...

New Lever Arms

IMU Lever Ams (Meters)

x: 0264 y: 0207 z: 0.004

IMU baresight {Degrees)

Omega: 0.0R000000 Phi: 0.00000000 Kappa: 0.00000000
GPS Antenna Lever Ams (Meters)

w0032y D011z -1.215

Aircraft to Reference Rotation (Degrees)

Omega: 0.00000000 Phi: 0.00000000 Kappa: 0.00000000

294735.00284: Started full-mode navigation )

e
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IPAS Pro
step 1 - data written to extract directory

© Address |[[3) C:\ASWOS\ASWOG_Attune141\extract

_ Mame - Size | Type

File and Folder Tasks =l 20080823 _094723.dat.GPS 10,747KB  GPS File

@l 20060823 _094723.dat. IMU 56,5496 KB IMU File
Other Places | || [E) 20060823_094723.dat.RTG 522KB RTG File

@l 20060823 _094723.dat.T™M 13,913 KB TMFile

] ®] 20080823_094723_0.EVT 2KB EVTFile

Details z

|:=j ASWDE_extract og.txt JKE TextDocument

|:Ej ASWDS_RTMsg. txt 1KE TextDocument
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IPAS Pro

Parameter check lever arms

= Lever Arm check

= GNSS
= |MU Lever Arm

= Data Gap
= GNSS
= MU

15

w
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Pl Nt Extrnstoony
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IPAS Pro
output also stored in log file

AW L exbracilog

i-'|
1
1E
§
i

Started Extraction

09, 2006 05137111 Raw F1le: ©ouASKURLASKOE_ATTUNeld1\RanIP
- 13711 Extracting to: O hAsSelbhaseli_ATTuneld4ls,

Inu Type! wIRS_Z00Hz

Hew Lever Arps
L0g, AT IMU Lever Arms (Mefers)
09, 2006 05:37:11 x; -0, 264 i, EDr z -0, 004
137011 MU boresi Tt [Degraes]

Omegad 0, 0000000 Ph1 0. 00000000 Kappa:
04, HE TS b EPS Antenna Lever Arps (Meters]
09, 006 05 3711 -0, 032 v -0,01L z: -1.215

F HE TS b | A1rcraft to keference RoTation (Degrees)
Omega: O, 00000000 phd: 0, 00000000 Kappa:

successtully read complete F1le!

version Statistics

Product Hame! IPAs  Model:
05 Wersion: WENMPE IMU Type!
Primary GRS Type: L Mnde{ L1L? Firmmar
sacondary GPS Twpe; 0 Model: Firmmars
Total Hours Used: 13,4 Husber of Runs: 4

1 SH: 4 yer
IMU 5H:

raAT Finished Extraction, Extracted the follo
0F:37:20 ZOOGOSZE_0047 23, dat. gps EEIDD¢362 bytes

LEEE ZO060823_00472%, dat. 1pu 7902195 bytes
JO0G0E23_00472%, dat, te (L4232848 bytes)
ZO0G0823_094723, dat, kTG (334480 bytes)

AT Checking files: IMu File

0337020 —mmmmm e F
? Start time: FO94438.3 End time; FOS91Z, 3

Wusber of MU observations: B90803

: Obsecrvation frequency: Z00 Hz

120 Checking for gaps, .,

: Wo gaps found,

pataca o tacan Taofac far o ac o oo Tar ary Lo oo Tar Tan fan e T ac tan far Tao i ac Tar Tan Par L ar fac Y ac T o Tan Y ar ot far e Pac  ar T oo Tar far Tac
[}
L")
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=
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L=
)
i
[¥¥]
"]
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o}
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- L S AW S asen_

ASVEO0GOS23_094723, dat. 000
extracth,

0, 000000

01, Q000000

siong L, 0605
nsa

e version: 2,312 Sk SvGlE0700L0

Viersion! SH:
4  Currefnt Runt 1.2

ming Files;

Attuneldl fextract /2006082 3_004723

Duration: 4454,.0 =

- when it has to be right

eLca
Geosystems



IPAS Pro
check graphs — real time data

IPAS Pro Plots

[ Raw Data
| Real Time Data

RT GPS =

ict/20060823_094723 dat RTG|

Lattude-Longitude
Latitude-Altitude
Longitude-Altiude
X Velocity-Time
Y Velocity-Time
Z Velocity-Time

RT Solution | —

Lattude-Longitude
Latitude-Altitude
Longitude-Altitude
Alttude-Time
Roll-Time
Pitch-Time
Heading-Time
 Velocity-Time

¥ Velocity-Time

Z Velocity-Time

| Processed Data

| Compare Data

Plot

Real Time GPS - Elevation Plot

:

Ellipscidal  Elevation  metres )
,
|

1000 H
500 _-5 | | |
I T T T T T T T T T 1
294000 295000 296000 297000 293000 293000
Time (GPS seconds)
9
-4
g7
Egdi
54
Sy 5
234
251
[ T I T I T I T I T 1
2594000 285000 296000 257000 295000 293000
Time {GPS seconds)
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IPAS Pro
launch GNSS processor

™ IPAS Pro Processing ]EI[XI X IPAS Pro GPS

Project Process GPS

ASWOE “ launch | |C:\PROGRA™T\WAYPTG™T\wgrafriav exe D

! C:/ASWOG/ASWDE Atune 141/A5WD6 gpj

Select Proceszed GPS Data
ASCIGPS Solution File

Text Fie: | |D

Binary GPS Solution File (IPAS Pro File)

IPAS Binary GPS File: |

-
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IPAS Pro
process differential GNSS

GrafNav

» Differential GNSS processing

o viging AR e | 15

I shinking

WAY P<=INT

ROUE

s |
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IPAS Pro

output GPS solution in IPAS Pro format

20

IPAS Pro requires an ASCII post-processed GPS selution file. The file format is defined as
following:

GPSTime - GPS Time (Seconds of the week)

«  Latitude - Latitude (Decimal Degrees)

*  Longitude - Longitude (Decimal Degrees)

*  H-Ell - Ellipscidal Height (meters)

Q- Quality Number, an integer number

+  SDMNorth - Latitude Standard Deviation (meters)

+  SDEast - Longitude Standard Deviation (meters)

+  SDHeight - Height Standard Deviation (meters)

+  VNorth - Neorth Velocity (meters/second)

+  VEast - East Velocity (meters/second)

«  VUp - Up Velocity (meters/second)

+  SD-VN - North Velocity Standard Deviation (meters/second)
*  SD-VE - East Velocity Standard Deviation (meters/second)

*  SD-VH - Height Velocity Standard Deviation (meters/second)

-
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IPAS Pro
step 2 - import GNSS solution

™ IPAS Pro Processing [?]X] 7 IPAS Pro GPS

Project Process GPS

launch | | C:APROGRA™TWAYPTG™T\warefniav exe D

Select Processed GPS D

| ASWOE “

| C:AASWOG/ASWOE_Attune 141/ASWD6.apj

Diata

i Raw Data ]|2{H]E|]B23_034?23.dat.h'nu
GPS |
Processor
Corfigure |

Anahze

Text File: |C:KH.SWDE«’ASW1}E_MUHE141 AGPS/ASWOG It

Import File

Binary GP5 Solution File (IFAS Pra File)
IPAS Binary GPS File: [C:/ASWOB/ASWOB_Attune141/GPS/ASWOG Jat bin | 1

Check Data

X 1PAS Pro PX
Read 4454 gps epochs. Donel

(TR
: ) Cancel

-
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IPAS Pro
review data import

DAS D Dro K K D

Project Data Review P5 || MU || Aircraft || Advanced
ASWOE v
! ey
ekt Tt i GPSFile:  C:/ASWOB/ASWDE_Attune 141/GPS/ASWOGat bin 294459; 298812
Dl IMU File:  C:/ASWDS/ASWOE_Attune 141/extract /20060823 _034723 dat imu 294458 298912
‘ Raw Data ] |21]3ﬁ]323_!]94?23.datm
Gimbal File: 0:0
GPS | |ASWOBIatbin
Process Time
Processar
Data Time: 2944583 | to [2999123 | ] Al Data
Corfigure |
Analyze Cutput Diata Formats
Graphs IPAS Pro
Output File: [C:/ASWOB/ASWOS_Attune 141/proc/20060823_094723 50l il
-
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IPAS Pro
check GNSS lever arms

™ _IPAS Pro Processing |E||g| _IPAS Pro Processor Configuration

Project
ASWOR “

i C./ASWOB/ASWOE_Attune 141/A5WDE.gpj

Data

‘ Raw Data ] |2nm0323_u94?23.datm
GPS |ﬁ.SWDB.Iatbin

Processar

Corfigure |

® Reference z
GFS Lever Am fto Gimbal)
X |-0032 m Y. |00 m Z. |-1215 m

-
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IPAS Pro
check IMU lever arms

24

™ IPAS Pro Processing |E”z| T _IPAS Pro Processor Configuration

Project
| ASWO6 v

| C:AASWOE/ASWOE_Attune 141/ASVWD6.apj

Data

[ RewData_| ‘maza_wm.da.m
GPS ASWOS lat bin
Processor
Corfigure ‘

Anahze

| Data Review || GPS{| MU

b

ircraft " Advanced

IMVY in the Reference Frame

=l
¢ Reference Z|
MU Lever Arm to Gimbal)
X |0.264 m Y: m z m

“[] Edit IMU Boresight Angles

x g ¥ oy 7 ces
amega =% zzmE
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IPAS Pro

start trajectory processor

Process forward , backwords for smoothing

_™_1PAS Pro Processing

Project

ASWOE w

|E|[X| T IPAS Pro Start Processing

i C1/ASWOB/ASWG_ Attune141/ASWOS apj

Data
| Raw Data |20[|Bi]323_034?23.dat.h‘nu

GPS | ASWOSlat bin

Processor

! 20060823_094722 50l

25

Diata Files
GPS File:  C/ASWOB/ASWOS_Attune 141/GPS/ASWOS lat bin 254453; 298912
IMUFlle:  C/ASWOG/ASWOB_Attune 141/extract /20060823_084723 dat imu 294458; 238912
Gimbal File:
Ciptions
Data Time: |234458 | to [298312 | ] Al Data
Output File: [C:/ASWO6/ASWOB_Attune41/proc/20060823_094723 5ol M

C=0)

T ——

1FAS Pra Stabux
Projcd: | A5WEE Mada: |Dore

Mode Progesss: RN ANERERNNRN RN RN RN RN RN RN RN U EE AR AEp O

Total Progeess: BN ENE NN RN RN NS A RN AN A, 1o

Dwtn Tirna: | 174400 Elapaad Tima: | (8153 Ext Tirna Faswining: | B400H0E
- =
L J
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IPAS Pro
data written to proc directory

© Address |03 C:\ASWOE\ASWOE_Attune 141'\proc

20060823_094723.s0l
SOL File
160,029 KB

ASWOS_proclog.txt
Text Document
4KE

File and Folder Tasks

1l lm i

Other Places

Details (%)

-
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IPAS Pro
check graphs

IPAS Pro Plots

— processed data

FEX

Raw Data | i
Real Time Data
- Processed - Roll Plot
Processed Data £ :
30| T
|
!&1;’pmcf2[_%§§{}_823_[¥54?23.soli 20
Lattude-Longitude 3|
Latitude-Altitude =
Longitude-Altitude 10 Al
Altitude-Time 7
Roll-Time g b
Pitch-Time 7 0 Bl H
Heading-Time = 1
X Velocity-Time ]
Y Velocity-Time 10 o]
Z Velocity-Time 4
20|,
ap I | |
I T T T T T T I T 1
294000 295000 296000 297000 295000 299000
Time {GPS seconds)
= 16T
= 155
| 15 ‘
; 145 4
2 143
= 1354
I I T T T T | I | |
294000 295000 296000 297000 298000 299000
Time {GPS seconds)
Compare Data

27
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IPAS Pro
Data handling flexibility

File format conversion feature,,,export to SBET format & ASCII

W IPAS Pro

Show Command Dialog

File Converter

¥ IpAS Convert

Config Options
IPAS CO File Help

IPAS Solution File

C:AASWDE/ASWDE_Attune141/proc/20060823_054723 sal |
Cutput File
C./AASWDE/ASWOE_Attune 141 /proc/sbet_asw6.out |
Output Format: | SBET v/

-
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IPAS Pro
step 3 - data written to proc directory

: Address (23 C:\ASWOS\ASWOE_Attune 141'proc

_ MName & Size = Type Date Modified
File and Folder Tasks £2 20060823_094723.s0l 160,029 KB SOL File 9/27/2006 7:34 PM
I':Ej ASWO0G_proclog, tet 4KE TextDocument Q272006 7134 PM
other Places ¥ sbet_asw06.out 118,283KB OUT File 9/27/2006 7:45 PM
smrmsg_sbet_aswia.out JEKE OUT File Q272006 71495 PM

Details

-
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Conclusions

IPAS Pro is used to calculate the aircraft trajectory.

There are 3 processing steps:

= Extract, where input data is separated into IMU and GPS files
= GrafNav, where a differential GNSS solution is calculated

= Processor, where the IMU data is blended with the differential
GPS solution

-
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ALS50 workflow
ALS Post Processor

-
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Aircraft trajectory workflow overview
in context of LIDAR workflow

m Collection Processing

Ground ALS50 Post Processor
Operations *point cloud generation
P soutput formatting — LDI, LAS, ASCII
GPS1200 GrafNav IPAS Pro *projection - WGS 84, UTM, state plane, Swiss, TW 97, user-
record DGPS base DGPS trajectory supplied
station data ] processing processing «datum (state plane only) - NGVD 29, NAVD 88
5 A poésrl;t(ijon ‘ Attune”: TerraScan y
attitude Iaserl borgsite €] «tiling
...................................................... : file calibration scoverage verification
ALS50, ASCOT soutlier removal =
FPES Airborne | "LAS”file | | “bare earth g
) . sthinning o
AEROPLAN Operatlons IPAS Pro real-time scatenary generation §
issij Record positionand | : nav file <3
Mi ss:.on attitude data —>  oxtract > TerraModeller S
Planning GPS N osiion — *TIN/contour
mode MU _» ad > «control report
altitude sevent marks attitude
scan rate record scanner data data * SCN raw
FOV 'range scanner files
flight speed *scan angle ' T
fl!ght ||n§s sintensity IPAS CO | LPS § y
flight height «timing info i
lens FL q dat —  Calculate - —> deliverables
record camera data ol misalignment exterior | orthophoto
shutter speed »photo ID file | andEOs orientation| generation | orthophotos
frame rate *CFA or RGB frames file
32 - when it has to be right
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ALS Post Processor
Marge AB trajectory & range finding data

stgrines ST _mnplpest e HEGE! SMITT_0T0T26_HEGGeeg - MBS =101
. D (s Pl pn Lt tep
ALSPP main feature T
lacw [ A Eam [l (W& [P [FO% [Sca. [Sca. [amp. [ god |
Dl S
» Store system dependent —
I I Sulact 40
calibration parameter —In.,...,,.
. . M
» Factory calibration data _Is.._. |
= User calibration data e T FarT A |
Targaishen mOmME  FchEm D00
= |MU Misalignment s LT S AT
Tampmatiss dant: W e A ange o Procanz W
= Range offset eoe{Comcin  [AG7TIF WairmPrgn aFrece: AT
. Fanga 2Ccescin  [9E7/107 0 Minngha Ta Proces: o deg
= Marge Trajectory & Range data e dirmin  [ESFTH Medon TP R
Fnge 4 Comcion (L6118 m  HinLatffimosp [
= Leica IPAS(*.sol) / Applanix POS(*.sbet) Furge SCorcken [0 ol e s
3 cani angla coamc] IW HimLangs ka Duipt r
= Range data (*.scn) file TaimCowt (O NelooMmase  fE
Enzadar Latarer fXvosn  Hndosonoodo [ooemnmaw
= Apply user selected projection fefufoctin: [RENEN  Mmseinosese  fEAND
For Halp, pram Pl |

-
33 - when it has to be right c@‘;

Geosystems



ALS PP
select trajectory file

+ ALS Post Processor - MFCPP

File Inputs Filters Run Utiities Help

Select RUM to gtart proceszing...

Laser F..| Baze Fi..| L. | Muli.. | PR FOW | Sca.. | 5 Add...
Data

Remove

Reset

Select All

£ | k4 Deselect Al

(:ED:S Filename: [C:hWaLSA0YAestford 0302165 PASYSOL L SE0d 03021 E.EDD Browze
Output folder: (T4 i Select

-
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ALS PP
select rawlaser input files

+ ALS Post Processor - MFCPP
File Inputs Filters Run Utllites Help

00005:00482  Scanning &ero Becords for Systern Setup : LDROB0310_1926%57 0000000001, sch

Lazer R..| Baze L. L. | Muli.. | PR FOY Sca...
Data [¥l ¢ LDRO20310 185217 14 4+3 ... 116300 298 21823
[¥l ¢ LDROSO310 185805 11 4+3_... 116300 298 -2670 _—
[ LODROB0310_130738_ 13 4+3_ ... 116300 299 a7 Reszet

{ LODRO20I0_191619_ 17 4+3_... 116300 301 17070 —
[¥l ¢ LDRO20310 192637 12 4+3 ... 110600 433 26040

< | > Deselect Al

Remove

Select Al

POS Filename:  C:AaLSB0NWestiord 0B02TEAPASNSOLMALSEDD 030216, zal Browse

Output falder: TN Select
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ALS PP
specify output folder

+ ALS Post Processor - MFCPP
File Inputs Filters Run Utlites Help

00005004582 Scanning Aero Records for Spztem Setup ; LDRO30310_192637_0000000001. 2ch

Lazer R..| Base | Fi.. | L.. | Muli.. | PR | FOY | Sca.. | 5 Add...
Data [F] [ LDRO20310 185217 1 14 443 116800 298 2823 4 =p—
[F] [ LDROS0310_185305 1 11 4+3. 116800 298 2670 4 =
[F] 0 LDROS0310 190738 1 13 4+3. 116800 299 37701 4 Feset
¥l LDROS0310 191619 1 17  4+3_. 116800 W1 17070 4 oloct Al
[Fl© LDROS030 192637 1 12 43 110600 493 26540 3 SlEet
{ I ks Deselect Al
POS Filename: G "AL550YWestford_08021 BAPAS S 0L5iaL560d_080216. 5ol Browse
Outp folderEAALS Post Prcesar\QuPut Folder, ) Eeen

L
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ALS PP
select datum and projection

Output Setup (Rev 1.40)

System ||.|Tr.1 ﬂ
Zone | 18M TeWito 72W ﬂ
Horizontal Datum | MAD 83 j
Horizontal Unitz | Meters j

Yertical Datum | WESE4 ﬂ
Vertical Units | Meters j

Mote: All Geoid filee must be installed in a folder named C\Program
Files\Corp=con

Mote: Datums labeled "from file™ have parameters that can be
edited. Theze parameters include the slipzoid major and minor axis
and the ¥ paramteters reguired for a Burza Wolf datum
tranzformation to WGES24.

These parameters are stored in the file alz_datum. tt.

QK Cancel Apphy Test

-
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ALS PP
run

+ ALS Post Processor - MFCPP

File Inputs Filters MW Utliteg Help
Run
Q0005: 00482 i ards far Spztem Setup ; LORO30310_192637_0000000007 . 2ch
Laser R..| Base Fi.. | L. | Multi.. | PR FOY | Sca. | G Add..
Data ( LDRO20310_185217_ 1 14 4+3_... 118800 29.8 21823 4 Bemave
[#] ¢ LDRO20A10_185205_ 1 11 4+3_... 118800 298 2670 4 —
[#] ¢ LDRO20A10_190738_ 1 13 4+3_... 118800 2919 ar7m 4 Rezet
( LDRO30310_191619_ 1 17 4+3 ... 118800 301 17070 4 —
[l { LDR020310 192637 1 12 443 110800 493 26540 3 slect
< I * Deselect Al
POS Filerame:  |C:WALS50Myestford 020216 PASYSOLwwiaLSEO0D_030:216. zol Erowse
Output folder;  C:MALS Post Processors\OutPut Folder, Eelect
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Conclusions

ALS Post Processor is used to calculate the point cloud. Inputs
required are:

= Aircraft Trajectory file
= Rawlaser files

= Selection of datum and projection
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Emerging alternatives in airborne LIDAR
processing
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Caveats

Leica Geosystems is a reseller of both TIN-based and grid-based
processing software:

= ALS Post-Processor (point cloud generator for ALS LIDAR
systems)

* IMAGINE (image processing software)
= LPS (photogrammetry software)

* TerraScan/TerraModeler (point cloud & TIN based visualization,
filtering and feature collection software for LIDAR data)

= LIDAR Analyst (grid based visualization, filtering and feature
collection software for LIDAR data)

-
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Trends affecting LIDAR processing

Pressure to increase accuracy of end data
product

= 15 cm accuracy is commonplace

= New product releases target 5 cm accuracy
Increasing point density available

* 105 m swath @ 125 knots = 42 points/m?

= 15 cm average post spacing

» Facilitates feature extraction

Emerging applications for geospatial data

» Microsoft Virtual Earth, Google Earth

* Not hosting LIDAR data...yet

» Price/pixel, latency will be big drivers
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Starting point
point cloud block loaded

All returns shown
Ortho point cloud view

Color coded by elevation
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Comparison of rendered 15t returns to point cloud
point cloud
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Comparison of rendered last returns to point cloud
point cloud gridded
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Bare earth extraction
point cloud gridded
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Building extraction
point cloud gridded

i
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Tree extraction
point cloud gridded
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Forest extraction

point cloud gridded

-
49 - when it has to be right @

Geosystems



Conclusions
generally speaking

Gridded workflows are optimized for high-density LIDAR data

Gridded workflows have the potential to reduce processing costs through
the reduction of manual intervention, especially in the area of feature
collection

Gridded workflows provide a good starting point for feature collection, but
significant manual clean-up is still required

Accuracy degradation is minimal when using gridded workflows, as long
as the point density is high

Point-cloud-based workflows are still optimal for cases where point
density is low (less than ~4 points/m?), or in cluttered environments

Users will have to decide on which workflow to use based on primarily on
required accuracy thresholds and availability of editing functions.
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Thank you
questions?

Yuji.Kuwano@leica-geosystems.com

Leica Geosystems AG
Heinrich-Wild-Strasse

CH-9435 Heerbrugg ,Switzerland
Tell+41 71 727 4262

Fax+41 71 727 4674
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