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● Airborne laser scanners and systems
● Workflow of ALS survey and data processing
● Time-of-Flight range measurements and full-waveform analysis
● Multiple-Time-Around processing 
● Geo-referencing ALS data
● Scan data adjustment
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www.riegl.com •Components of ALS systems

•RIEGL
•LMS-Q680i

•RIEGL
•DR-680 

•RiPROCESS
•IMU & GPS

•Flight Guidance

•RiACQUIRE



Airborne laser scanning is a rapid, highly accurate
and efficient method of capturing 3D data of large
areas.

for planes:

LMS-Q680i / LMS-Q560
• Multiple-Time-Around (MTA)

Processing (LMS-Q680i)
• Full Waveform Analysis for

an unlimited number of
target echoes 

• operating flight altitude
up to 5,000 / 3,300 ft AGL 

• Laser PRR 400 / 240 kHz 

for helicopters:

NEW RIEGL VQ-580
• optimized for glacier and 

snow measurements
RIEGL VQ-480 / VQ-380
• echo digitization and

Online Waveform Processing
• multiple target capability
• operating flight altitude

up to 2,500 / 1,800 ft AGL

RIEGL Airborne Laser Scannerwww.riegl.com



APPLANIX POS AV

IGI AEROControl & IGI CCNS

IXSEA AIRINS

3rd party IMU/GPS systems



RIEGL Q680i

IMU

CAM

GPS 
Receiver

Trajectory
Data logger

Flight Guidance

Camera
Data Storage

RiACQUIRE

Synchronization

Monitoring & Ctrl

Data stream

RIEGL DR680

Pilot Display

Operator workstation

Block diagram ALS System



NEW RIEGL NP680i 
Highly compact, flexible and efficient turnkey ALS solution, fully EASA certified,
comprising LMS-Q680i, DR560-RD, ALS software, INS/GNSS unit, and FMS,
smoothly integrated into the "Universal Nose" of the Diamond twin-engine
plane DA42 MPP.

Airborne Laser Scanningwww.riegl.com



RIEGL BP680 – Diamond DA42MPP



RIEGL LMS-Q560 – Diamond HK36



RIEGL CP680 – Mil Mi-8



RIEGL CP680 – Vulcan Air P68



Custom Integration RIEGL Q560 – Bell Jet Ranger



Workflow of ALS survey and 
data processing

RIEGL Laser Measurement Systems



Request for 
ALS data

Legal framework

GPS Reference Stations
Overlap of scan lines

Scanner Configuration
Flight parameters (speed & height)

Definition of the flight path

Mission Planning

Postfligt IMU/GPS alignment
Survey flight – target area

(opt. flying Alignment Patterns)

Preflight IMU/GPS alignment 

On-Board System Test

Checklist

Survey Flight

Quality Control
(opt. System Calibration)

Visualizing Scan Data

Georeferencing Scan Data
Prepare Scanner‘s Raw Data

Prepare IMU/GPS-Raw Data

Data Post Processing

WGS84 referenced
Point Cloud

ALS data processing workflow



Typical Flight plan – Vienna 2006



Flight plan – Uckermark 2011



Flight plan – Sopron 2011



ALS Data Processing Workflow

RiPROCESS Key Features:
• Project oriented data management
• Parallel data processing in LAN‘s 
• Fast visualization of large areas
• System calibration
• Spatial transformation and projection



Full Waveform Data Acquisition



Principle of time-of-flight measurementswww.riegl.com
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Multiple-Time-Around processing
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Avoiding range ambiguities in flight planning

MTA zone 1

MTA zone 2

MTA zone 3

www.riegl.com



Avoiding range ambiguities in flight planningwww.riegl.com



One scan stripe transits 3 MTA Zones

RIEGL LMS-Q680i 
PRR = 400kHz
Ru = 375m

www.riegl.com

Al
t A

G
L 

[m
]

t [s]
0 14012010080604020200

300

1000
900
800

400
500
600
700

MTA 3

MTA  2

MTA 1



RIEGL LMS-Q680i 
PRR = 400kHz
Ru = 375m

www.riegl.com One scan stripe transits 3 MTA Zones

Al
t A

G
L 

[m
]

t [s]
0 14012010080604020200

300

1000
900
800

400
500
600
700

MTA 3

MTA  2

MTA 1



RIEGL LMS-Q680i 
PRR = 400kHz
Ru = 375m

www.riegl.com One scan stripe transits 3 MTA Zones

Al
t A

G
L 

[m
]

t [s]
0 14012010080604020200

300

1000
900
800

400
500
600
700

MTA 3

MTA  2

MTA 1



RIEGL LMS-Q680i 
PRR = 400kHz
Ru = 375m

www.riegl.com One scan stripe transits 3 MTA Zones

Al
t A

G
L 

[m
]

t [s]
0 14012010080604020200

300

1000
900
800

400
500
600
700

MTA 3

MTA  2

MTA 1



RIEGL LMS-Q680i 
PRR = 400kHz
Ru = 375m

www.riegl.com One scan stripe transits 3 MTA Zones

Al
t A

G
L 

[m
]

t [s]
0 14012010080604020200

300

1000
900
800

400
500
600
700

MTA 3

MTA  2

MTA 1



Scan Data Adjustment



Before and after boresight adjustment













ALS Moviewww.youtube.com/watch?v=TiM4n7rMTMk


