UNIVERSITY
OF TWENTE. 2=~

| 6DOF SLAM using 2D Laser Range Finders and IMU

% Samer Karam
Faculty of Geoinformation Science and Earth Observation (ITC)

Promoter: Prof. Dr. Ir. George Vosselman
Supervisors: Michael Peter & Siavash Hosseinyalamdary %Eﬂ U@

mf
@% flaits
\@i%@/




INDOOR MAPPING (IM)

= (terrestrial, airborne) laser scanning
» (terrestrial, aerial) photogrammetry Mapping, modelling, and navigation outdoors
= GPS, ...

WHAT ABOUT INDOORS?

Mapping indoor environments

Terrestrial laser scanning: Speed?
Number of points?
Price?

Indoor Mobile Mapping System
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INDOOR MOBILE MAPPING SYSTEM (IMMS) ’

IMMS

» Hardware
= Moveable Platform
= Synchronized
= Calibrated

= Acquired data

} Navigation / Data-capturing Sensors

es mmm) Camera-based system: Texture-less environment? Fast movement?

And/OR
Laser points @ased@

GPS does not work indoor! SLAM, IMU, ......
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SIMULTANEOUS LOCALIZATION AND MAPPING (SLAM)
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STRUCTURE OF THE PRESENTATION
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Commercial Indoor Mobile Mapping Systems (IMMS)

Trimble IMMS

(www.applanix.com)

ZEB REVO

(www.geoslam.com)

Trolley-based IMMS Hand-held IMMS
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Wearable IMMS (Other Researchers)

VOSM and ICP-VO algorithms  Four algorithms (scan-matching)  Adding three cameras
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ITC Backpack system 2017 DATA

2D scanners

So
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PROPOSED METHODOLOGY

Pre-processing

Pose Modeling

Environment Modeling
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RECONSTRUCTED PLANES
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Parallel Planes (walls)
Top view of all Reconstructed Planes Top view of Parallel Planes
16 | | 16 |
N == = . _ —_— _
14 | —= T ‘ 1 —“ — 14 ‘
12} - | 12 |
10l I 1 | o 10} i) —ﬂ
T B
8 L BN | | 8t N |
E | 3 T
> 67 I _ > 6t
| ;&; ] /}ﬂl: : T ‘ . | ‘
4r ] T i '
Al :I Fh/: —‘ 4 |_| ] J - |‘
2|
D -
B — — —=I= — A 0F
2r L Wl — =
. . . . . . . . . . .
15 10 5 0 5 -15 -10 -5 0 5]
X(m) X(m)
UNIVERSITY OF TWENTE.

02/10/2017



RECONSTRUCTED PLANES
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STRUCTURE OF THE PRESENTATION
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WORK IN PROGRESS

IMU PERFORMANCE
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CHANGE IN ORIENTATION

o

CHANGE IN POSITION
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WORK IN PROGRESS

IMU_SLAM ORIENTATION o
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WORK IN PROGRESS
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= IMU SLAM ORIENTATION
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