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3D scanning systems — technical parameters

The basic technical parameters of the 3D scanning systems are:
* The principle of measurement

* Field of view

* Range

* Accuracy

* Resolution

e Scanning speed

Other technical parameters are:

* Resistance (IP code, EN 60529)
* Operating temperature range
* Compensator

* Laser spot size

* Control environment

* Power source

e Laser safety class

* Weight, dimensions,...



Terrestrial 3D scanning systems



Cyrax 2400

Manufacturer: Cyra Technologies Inc.

One of the first commercial scanners,
launched in 1998.

e Polar method, impulse rangefinder
* Field of view 40°x 40°

e Accuracy of 1 point: 6 mm at 50 m
 Range 50 m (recommended)

* Scanning speed 800 p/s

* Weight 30 kg

Geoffrey Jacobs and Cyrax 2400
https://www.xyht.com/surveying /the-
early-days-of-3d-scanning-cyra/



https://www.xyht.com/surveying/the-early-days-of-3d-scanning-cyra/

Cyrax 2500

Manufacturer: Cyra Technologies Inc.
Acquired by Leica in 2001

Launched in 2001.

* Polar method, impulse rangefinder
* Field of view 40°x 40°

e Accuracy of 1 point: 6 mm at 50 m
* Rangeupto1l00m

* Scanning speed 1000 p/s

* Weight 20 kg

* Integrated dig. camera

Cyrax 2500



Leica HDS 3000

Manufacturer: Leica
Launched in2004.

e Polar method, impulse rangefinder

* Field of view 360°x 270° (2 windows)
e Accuracy of 1 point: 6 mm at 50 m

* Rangeuptol34m

* Scanning speed 4000 p/s

* Weight 16 kg

* Integrated dig. camera

Leica HDS 3000



Leica ScanStation 2

Manufacturer: Leica
Launched in 2007.

e Polar method, impulse rangefinder

* Field of view 360°x 270° (2 windows)
e Accuracy of 1 point: 6 mm at 50 m

* Rangeuptol34dm

* Scanning speed 50 000 p/s

* Weight 18,9 kg

* Integrated dig. camera

e Dual-axis compensator

Leica ScanStation 2



Leica C10

Manufacturer: Leica
Launched in 2009.

e Polar method, impulse rangefinder
* Field of view 360°x 270°

e Accuracy of 1 point: 6 mm at 50 m
 Rangeupto 134 m (albedo 18%)

* Scanning speed 50 000 p/s

* Weight 13 kg

* Integrated dig. camera

e Dual-axis compensator

e Laser plummet

Leica C10



Leica ScanStation P40

Manufacturer: Leica
Launched in 2015.

* Polar method,

* Combination impulse and phase
rangefinder

* Field of view 360°x 290°

e Accuracy of 1 point: 6 mm at 100 m

* Distance accuracy 1.2 mm + 10 ppm

* Angular accuracy 8”

 Range up to 270 m (albedo 34%)

* Scanning speed 1 000 000 p/s

* Weight 12,25 kg

* Integrated dig. camera

e Dual-axis compensator

e Laser plummet

* Operating temperature -20°C to 50°C 10

Leica P40



Leica ScanStation P50

Manufacturer: Leica
Launched in 2017.

* Polar method,

 Combination impulse and phase
rangefinder

* Field of view 360°x 290°

e Accuracy of 1 point: 6 mm at 100 m

* Distance accuracy 1.2 mm + 10 ppm

 Angular accuracy 8”

 Range up to 1 km (albedo 80%)

* Scanning speed 1 000 000 p/s

* Weight 12,25 kg

* Integrated dig. camera

* Dual-axis compensator

* Laser plummet Leica P50

* Operating temperature -20°C to 50°C 11




Leica HDS4500 (Z+F Imager 5003)

Manufacturer: Leica (Zoller+Frdhlich)
Launched in 2004.

* Polar method, phase rangefinder

* Field of view 360°x 310°

e Accuracy of 1 point: 6 mm/1 mm at 10 m
12,8 mm/ 1,8 mm at 25 m

* Range 25 m/ 53 m (ambiguity interval)

e Scanning speed up to 500 000 p/s

 Weight 16 kg

* Operating temperature 0°Cto 45°C

Leica HDS4500
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Leica HDS7000/ (Z+F Imager 5010)

Manufacturer: Leica (Zoller+Frohlich)
Launched in 2011.

* Polar method, phase rangefinder

* Field of view 360°x 320°

e Distance accuracy £ Imm

 Angular accuracy 26" (Hzi V)

* Range 187 m (ambiguity interval)

e Scanning speed 1 000 000 p/s
 Weight 9,8 kg

e Dual-axis compensator

e Laser plummet

* Operating temperature -10°C to 45°C

Leica HDS7000
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Leica RTC360

Manufacturer: Leica
Launched in 2017.

Polar method, impulse rangefinder
Field of view 360°x 300°
Accuracy of 1 point:

* 1.9mmatl10Om

* 29mmat20m

* 53mmat40m
Distance accuracy 1 mm + 10 ppm
Angular accuracy 18"
Range up to 130 m
Scanning speed 2 000 000 p/s
Weight 5,35 kg
Integrated 3 camera system
Inclinometer: accuracy 3’
VIS unit (Visual Inertial System)

to track the movement of the scanner position relative
to the previous position in real time

Leica RTC360
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Leica BLK360

Manufacturer: Leica
Launched in 2017.

* Polar method, impulse rangefinder
* Field of view 360°x 300°
e Accuracy of 1 point:
* 6mmatl0m
* 8mmat20m
 Range up to 60 m (albedo 78%)
e Scanning speed up to 360 000 p/s
« Weight1kg
* Integrated dig. camera
e 3 predefined resolutions

Leica BLK360
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Leica MS60

Manufacturer: Leica
Total station with scanning possibility

e Polar method, impulse rangefinder
* Field of view 360°x 300°
e Accuracy of 1 point for scanning is
not given, only the noise value
around 1 mm /50 m
* Range / Scanning speed
« 300m /1000 p/s
« 400 m/2500p/s
e 500m/62p/s
e 1000m/1p/s
* Weight 7,7 kg
e Dual-axis compensator
* Integrated dig. camera

Leica MS60
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/+F IMAGER® 5016

Manufacturer: Zoller + Frohlich
Launched in 2017.

* Polar method, phase rangefinder

* Field of view 360°x 320°

* Distance accuracy £ 1mm + 10 ppm

* Angular accuracy 14,4 (Hzi V)

* Range 360 m (ambiguity interval)

* Scanning speed 1 100 000 p/s

* Weight 6,5 kg

* Integrated dig. camera

* Operating temperature -10°C to 45°C

* Dynamic compensator

e Laser plummet

* Integrated positioning system for
registration

Z+F IMAGER® 5016
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Riegl VZ-400i
Manufacturer: Riegl

* Polar method, impulse rangefinder

* Field of view 360°x 100°

e Accuracy of 1 point: 5 mm / 100 m

 Range: 400 m to 120 m (albedo 20%)

* Scanning speed 42 000 p/s to 500 000
p/s (affect the range)

 Weight9,7 kg

* Integrated 3-axis accelerometer,
gyroscope a compass

* Laser plummet

e Ability to identify multiple points
from a single laser pulse (multi target
capability)

Riegl VZ-400i
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Riegl VZ-4000
Manufacturer: Riegl

* Polar method, impulse rangefinder

* Field of view 360°x 100°

* Accuracy of 1 point: 15 mm / 150 m

 Range: 2300 m to 1000 m (albedo 20%)

* Scanning speed 23 000 p/s to 220 000
p/s (affect the range)

* Weight 14,5 kg

* Integrated 3-axis accelerometer,
gyroscope a compass, GNSS receiver,
camera

e Laser plummet

e Ability to identify multiple points from a
single laser pulse (multi target

capability)
Riegl VZ-4000
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Riegl VZ-6000
Manufacturer: Riegl

* Polar method, impulse rangefinder

* Field of view 360°x 60°

* Accuracy of 1 point: 15 mm / 150 m

 Range: 3600 m to 1800 m (albedo 20%)

* Scanning speed 23 000 p/s to 220 000
p/s (affect the range)

* Weight 14,5 kg

* Integrated 3-axis accelerometer,
gyroscope, compass, GNSS receiver,
camera

e Laser plummet

e Ability to identify multiple points from a
single laser pulse (multi target
capability)

Riegl VZ-6000
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Trimble X7

Manufacturer: Trimble

* Polar method, impulse rangefinder
* Field of view 360°x 282°
e Accuracy of 1 point:
e distance 2 mm
e angular21”
* Range up to 80 m (matt surface)
* Scanning speed up to 500 000 p/s
 Weight5,8 kg
* 3 lIntegrated cameras
* Compensator
* Operating temperature -20°C to
50°C

Trimble X7
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Trimble TX8

Manufacturer: Trimble

e Polar method, impulse rangefinder
* Field of view 360°x 317°
* Accuracy:
* Noise 2mm /100 m
* Systematic part <2 mm
 Angular17”
* Range 120 m extended 340 m
* Scanning speed up tol 000 000 p/s
* Weight 11 kg
* Compensator
* Operating temperature 0°C to 40°C

Trimble TX8
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Trimble SX10

Manufacturer: Trimble

Total station and scanner (data for
scanning)

e Polar method, impulse rangefinder

* Field of view 360°x 300°

* Accuracy:
* Distancelmm+ 1,5 ppm
 Angular5”

 Range 350 m (Kodak grey)

* Scanning speed up to 26 600 p/s

* Weight 7,5 kg

* Integrated 3 cameras

* Compensator

Trimble SX10
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Faro Focus series

Manufacturer: Faro
Types: Focus 350/350 PLUS; Focus
150/150 PLUS; Focus 70

Focus 350/350 PLUS

Polar method, phase rangefinder
Field of view 360°x 300°
Accuracy :

* Distance 1 mm

e Angular19”

e Point2mm/10m 3,5 mm/

25m

Range up to 150 m (albedo 10%)
Scanning speed up to 2 000 000 p/s
Weight 4,2 kg
Integrated dig. camera

Faro Focus
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Focus 150/150 PLUS

Polar method, phase rangefinder
Field of view 360°x 300°
Accuracy

* Distance 1 mm

e Angular19”

e Point2mm/10m3,5mm/

25m

Range up to 150 m (albedo 10%)
Scanning speed up to 1 000 000 p/s
Weight 4,2 kg
Integrated dig. camera

Focus 70

Polar method, phase rangefinder
Field of view 360°x 300°
Accuracy of 1 point

* Distance 3 mm

e Angularis not specified

Range up to 70 m (albedo 10%)
Scanning speed up to 500 000 p/s
Weight 4,2 kg

Integrated dig. camera



Optech Polaris variant HD
Manufacturer: Optech

* Polar method, impulse rangefinder

* Field of view 360°x 120°

* Accuracy
e Distance5mm /100 m
 Angular17”

 Range 125 m (albedo 20%)

* Scanning speed 500 000 b/s

* Weight 11,2 kg

* Integrated GNSS, dual-axis

compensator, compass, camera

Optech Polaris
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Optech Polaris variant ER a LR

Polaris ER

Polar method, impulse
rangefinder
Field of view 360°x 120°
Accuracy

 Distance5 mm /100 m

 Angular17”
Range (albedo 20%)/ Scanning
speed :

e 400m /200000 p/s

e 125 m /500000 p/s
Weight11,2 kg
Integrated GNSS, dual-axis
compensator, compass, camera

Polaris LR

Polar method, impulse
rangefinder
Field of view 360°x 120°
Accuracy

e Distance 5 mm /100 m

e Angular17”
Range (albedo 20%)/ Scanning
speed :

e 976 m /50000 p/s

* 400m /200000 p/s

e 125m /500 000 p/s
Weight11,2 kg
Integrated GNSS, dual-axis
compensator, compass, camera



Artec Ray

Manufacturer: Artec 3D
Launched in 2018.

* Polar method, phase rangefinder
e Field of view 360°x 270°

» Distance accuracy < 0,9mm/15 m
 Angular accuracy 257 (Hzi V)

* Range 110 m

e Scanning speed 208 000 p/s

* 2 integrated digital cameras
 Weight5,74 kg

Artec Ray
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ATOS Q 8M / ATOS Q 12M

Manufacturer: Gom

Selected representative of GOM
scanners

* Triangulation scanner, 2 cameras,
projector
* Measuring space 100 x 70-500 x 370
mm
e Optimal working distance 490 mm
* Point distances
* Q8M:0,04-0,15 mm
* Q12M:0,03-0,12 mm
* Scanning speed
 Q8M: 8milion p/s
* Q12M: 12milion p/s

ATOS Q
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Terrestrial kinematic handheld
scanners



Artec Space Spider

Manufacturer: Artec 3D
Launched in 2015.

* Triangulation scanner

* Field of view 30°x 21°

* Point accuracy 0,05 mm

* Optimal working distance 0,2-0,3 m
 Weight 0,85 kg

e Scanning speed : 1 000 000 p/s

e The results of measurement is triangular
net and point cloud

Artec Space Spider
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HandySCAN BLACK™|Elite

Manufacturer: Creaform [
e

* Triangulation scanner, 2 cameras,
projector

* Accuracy 0,025 mm

* Volume accuracy 0,02 + 0,04 mm/m

* Measured space 310 x 350 mm

* Depth 250 mm

e Optimal working distance 300 mm

 Weight 0,94 kg

e Scanning speed 1 300 000 p/s

e The result of measurement is
triangular net

HandySCAN BLACK 32



GEOSLAM ZEB Revo RT

Manufacturer: GeoSLAM
Launched in 2016.

* Polar method, SLAM (Simultaneous
localization and mapping)

e Field of view 360°x 270°

e Relative accuracy of 1 point 1-3 cm

* Range up to 30 m (optimum 15 m)

* Scanning speed 43 000 b/s

* Weight 0,85 kg

* IMU (inertial measuring unit)

ZEB REVO RT
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GEOSLAM ZEB HORIZON

Manufacturer: GeoSLAM
Launched in 2018.

* Polar method, SLAM (Simultaneous
localization and mapping)

e Field of view 360°x 270°

* Relative accuracy of 1 point 1-3 cm

* Rangeupto1l00m

e Scanning speed 300 000 b/s

 Weight 1,3 kg

* |MU (inertial measuring unit)

Can be mounted on a car, UAV

ZEB HORIZON
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Leica BLK2GO

Manufacturer: Leica
Launched in 2019.

* Polar method, SLAM (Simultaneous
localization and mapping)
e Field of view 360°x 270°
* Accuracy
* Relative 6-15 mm
e Absolute (interior) 20 mm
 Range up to 25 m (albedo 78%)
e Scanning speed 420 000 b/s
* Weight 0,65 kg
* 3 camera system
* |MU (inertial measuring unit)

Leica BLK2GO
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Terrestrial kinematic scanners
mounted on a cars



Teledyne Optech Lynx HS600

Manufacturer: Teledyne Optech
Launched in 2016.

* Configuration 1 or 2 sensors

* Polar method, impulse rangefinder

* Field of view 360°

 Accuracy of 1 point 20 mm at 10 m
(depends on GNSS data quality)

* Accuracy of distances 5 mm

 Range up to 130 m (albedo 10%)

e Scanning speed 75 000 to
1 600 000 p/s (2 sensors)

* Integrated dig. camera

* Operating temperature -10°C to
40°C

Lynx HS600-D (2 senzory)
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Leica Pegasus Two Ultimate

Manufacturer: Leica -
Launched in 2018.

* Polar method, impulse rangefinder

* Field of view 360°

e Accuracy horizontal 20 mm,
vertical 15 mm

 Range upto 134 m (albedo 18%)

e Scanning speed 50 000 b/s

* 4 integrated dig. cameras

e 2 spherical cameras, field of view
360° x 167° (each)

* IMU unit

* Weight 51 kg

Leica C10
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Selected airborne scanners



Riegl VQ-1560 [I-S
Manufacturer: Riegl

* pulse dual channel rangefinder

e Effective field of view 58°

e Accuracy of 1 point 20 mm to 250 m

* Range 4800 m to 2050 m (albedo 20%)

* Scanning speed 270 000 p/s to 2000
000 p/s (2x, affects the range)

* Weight 55 kg

* integrated inertial measurement

* Unit, GNSS receiver

* (Camera

* QGyro stabilization

* Multiple target detection capability

Riegl VQ-1560 II-S
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RIEGL VQ-1560 II-S Systemn Components

high speed data
GNSS data (USB 30) o
antenna -
Phawrg::l'; é‘b‘(i::lg?:;mn power and data
power and data
dete l gete power and data
' TYvevy
i ' vy
| el l .
laser safety ;
switch RIEGL Power Distribution/Ethernet Box, 19 inch LY -
] RIEGL DR1560i
RIEGL VQ-156011-S
\l

pilot display
flight guidance

gyro-stabilized mount operator working
GSM-4000 (optional) station

A minimum number of systern components and external cabling is
required for an easy and quick installation in aircrafts.



Optech Galaxy T2000

Manufacturer: Optech

* Impulse rangefinder
* Field of view 10° - 60°
e Accuracy in position: 1/10000x
height
height: 0,03-0,25 m from height
150 - 6000 m
* Range 150m to 6500 m
* Scanning speed 50 000 p/s to 2000
000 p/s (affects the range)
 Weight 55 kg
* GNSS receiver, IMU
* QGyro stabilization
 Multiple target detection capability

Optech Galaxy T2000
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Thank you for your attention!
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