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a) The experience we present wants to introduce an innovative
procedure to align 3D point clouds from different sources in the
same 3D data set, in a smart, fast and easy way.

B) And to show how to use a software platform to organize and
manage all indoor/outdoor 3D geospatial DBs
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Mobile Mapping System and UAV based surveying systems have
speed up the 3D mapping of reality

» To map and document in 3D the reality has never
been son fast and affordable

* Problems are present for indoor mapping
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Innovative MMS based on SLAM have been introduced
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« “SLAM addresses the problem of a robot navigating an unknown environment. While
navigating the environment, the robot seeks to acquire a map thereof, and at the
same time it wishes to localize itself using its map. The use of SLAM problems can
be motivated in two different ways: one might be interested in detailed environment
models, or one might seek to maintain an accurate sense of a mobile robot’s
location. SLAM serves both of these purposes.”

Sebastian Thrun, John J. Leonard
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CAMERA
Velodyne
IMU \ HDL-32E
Battery pack

Internal

Control Unit External

Control Unit
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HERON AC-2 Color tech details

Time of initialization

Working time
(1 battery in continuous use)

Indoors/Outdoors
Real time visualization
Operating temperature
Storage temperature
Scanning rate

Local accuracy

Final global accuracy
Final survey resolution
Output data

LiDAR Sensor
Wavelength

Max range

~ 30 sec

~3h with MS-2
~2 h with MS-2 Color

YES

YES

-10°; +40°

-40° ; + 60°

700.000 points per second
~2cm

~5 cm* in short close rings
~2cm

e57, las, ply

Velodyne HDL-32E

903 nm

80-100 m

Min range:

Angular FOV (horizontal)
Angular FOV (vertical)
Laser safety class

Battery:

PANORAMIC CAMERA
Resolution:

Max frame rate:

Horizontal - Vertical FOV
Interface

35mm equivalent focal length
Depth of focus

Automatic color and light balance

Automatic exposure control

1m

360°

+10.67° ;- 30.67°
1

NiMH 12V 9Ah

FULLHD
60 FPS
360°

USB 3.0
1.036 mm
40cmto «
YES

YES
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PANORAMIC CAMERA

Resolution: Full HD and 5K

Max frame rate: 60 FPS
Horizontal-Vertical FOV: 360°

Interface: USB 3.0

3omm equivalent focal length: 1.036 mm
Depth of focus: 40 cm to «

Automatic color and light balance: Yes
Automatic exposure control: Yes
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The iMMS HERON has no GNSS. How to georeference the point
cloud model ?

« Point cloud data can be used as constrain in the SLAM process

*  Cloud to Cloud automatic alignement can be used. Georeferenced point cloud models
can be used not only for georeferecing but for SLAM drift correction too.

«  Selection of point cloud from UAVs and MMSs can be used
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The concept
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Courtesy of Gexcel
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Relatore
Note di presentazione
Constrains in the SLAM process have been used. Static scan, present on the track, have been used as Constraint Point Clouds. This is a innovative approach
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TEST SITE - MOBILE MAPPING as system to access to global
reference frame

SITE - UNIVERSITY OF BRESCIA - ITALY
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Relatore
Note di presentazione
Applying the automatic registration between HERON mobile mapping data and FARO static scans
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Forensic field work by students of the
University of Brescia

2017 - 2018
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Relatore
Note di presentazione
A high resolution 3D survey with DPI
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Relatore
Note di presentazione
All the 3D data, with variuos resolution and accuracy and approach, where easily managed by students of engineering during the Advanced Geomatics course
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Maverick mobile mapping system have been used
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Laser Components

Laser/Detector Pairs 32 Horizontal Field-of -View 3e0°

Vertical Field-of-View +10° to -30° Output Up to 700,000 points/second
Maximum Range Up tc 100 m Safety Class 1, eye-safe

Absolute Accuracy Better than + 3cm* Relative Accuracy + lem (1 sigma)**

* Root Mean Square Error (RMS), Assumes good GNSS data (PDOP <3), data **Plane fitting results on flat wall at approximately 10 m from the sensor. Average
collected following best practices, and a 10-m range using a post-processed from assessment performed on 10 different Maverick units from 20 collection
trajectory. Also assumes use of the LMS Pro software solution to adjust data drives. Assumes the use of LMS Pro sensor calibration and good-quality post-
with control points. Contact Teledyne Optech for more details processed trajectory data. Contact Teledyne Optech for more details
Imaging Components
Type Ladybug 5 Megapixels 30 MP (5 MP x 6 sensors)

: . , high- lity 4.4-mm f ngth
Imaging Sensor Sony ICX655 CCD x 6, 2/3 Optics lﬁen:;%s Ly Sl
Field-of-View 90% of full sphere Spherical Distance Calibrated from 2 m to infinity
Focal Distance =200 cm. Objects have an acceptable sharpness from =60 cm to infinity
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2/3 cm accuracy 3D model has been obatined
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First classic approach

CLOUD to CLOUD automatic aligment

Innovative approach

Point clouds as constrain in the SLAM process
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Relatore
Note di presentazione
University site has been mapped by iMMS HERON. Resolution 2 cm
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Relatore
Note di presentazione
A part of the site has been digitalized by Faro Static scan with a 2 mm resolution. 


Ik FIG WORKING WEEK 2019

22-26 April, Hanoi, Vietnam

“Geospatial Information for a Smarter Life and Environmental Resilience”

FIRST RESULT

It is possible to manage in a single platform the data acquired
on the field based on a multiresolution and multisources point

cloud data.

Few examples are at the moment available
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Dataset in Orbit Feature Extractions

Create new theme 8" Create ValueList
Label

batasel — Complete attribute information
Attributes

Create Attribute : Categories

Display : Categories

Rule : Mo Rule (=) valuelist Formula i] SPATIAL ATTRIBUTE
m . 1 COMPONENT | COMPONENT
+ - STRING =  Create Valuelist

MName Username  Data type Rule Import Remove

X X farmula (Fi... r] TYPE | ATTRIBUTE SET |
formula (Fi...
formula (Fi...

ATTRIBUTE
WALLE

Courtesy of Nguyen Anh Tu
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Conclusions

 ltis possible to run indoor-outdoor 3D mapping using also 3D iIMMS without GNSS

« An outdoor scheleton can be used as reference frame, thanks to the new tools allowing
to manage point clouds as constrain in the SLAM process

« All the model can be managed in a single platform
« Asingle platform can be applied to manage various DATASET
« Platform are easily available to share point clouds data
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Thank You

giorgio.vassena@unibs.it
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