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Sensor Fusion-Based Semantic Map Building
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Abstract: This paper describes a sensor fusion-based semantic map building which can improve the capabilities of a mobile robot in
various domains including localization, path-planning and mapping. To build a semantic map, various environmental information,
such as doors and cliff areas, should be extracted autonomously. Therefore, we propose a method to detect doors, cliff areas and
robust visual features using a laser scanner and a vision sensor. The GHT (General Hough Transform) based recognition of door
handles and the geometrical features of a door are used to detect doors. To detect the cliff area and robust visual features, the tilting
laser scanner and SIFT features are used, respectively. The proposed method was verified by various experiments and showed that
the robot could build a semantic map autonomously in various indoor environments.
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1. Various environments for navigation.
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Fig. 2. Detection of door candidates.
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Fig. 3. Detected door handle.
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(a) Cliff area

(b) Detected cliff area
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. Cliff area and cliff area detection.
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Fig. 6. Coordinate transformation for cliff area detection.
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Fig. 8. Main clues for robust visual feature extraction: (a) Input
image, (b) SIFT keypoints, and (c) Depth information of a
stereo camera.

Y 8. A G5



280 g = H,

Frequency of number

Depth
information

<
W
=]

3.9m

Distance

j_?ﬂ 9. ]/KEj_Bu A@/H
Fig. 9. Histogram construction.
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Fig. 10. Filtering of feature points using histogram.
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Fig. 11. Procedure of visual feature extraction; (a) filtered points and
center point, (b) extracted robust visual features, and (c)

selected region using convex hall algorithm and RVF.
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Fig. 12. Results of robust v1sual feature extraction.
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VIDERE stereo camera
- 640 x 480, 320 x 240

Panning: -90°~90°
Tilting laser scanner

SensComp Polaroid series 600
- Beam angle 15°
- Min 0.15m, Max 10.7m

SICK LSM200

- Indoor model

- Scanning with 180° range

- Max 32m with mm resolution
- Max 80m with ¢cm resolution
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Fig. 13. Robot system.
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Fig. 14. Experimental environment.

ol
f

ZHE 222 3AS BAsla ARE F3ske] AldE A=
5 FAshs WA ® YL AEEAE 2§ 2 A
o] Ao A AltE BEAZIH[101E o]-&3l%or, Ay
AL a9 149 2k

I3 155 WA A ZE A2z AE A
25 AEANE e, A =2dS AlZlshE 2
a7 15@¢<F 2ol AR =S AAE 27 Ex e
g3l ol oA AME ] Fo FTHAGS ¥X
A9 19 15@0let o] & FHAFH] FU Im A
ERA 7 AAs Jfo B FRYEE M, FH
gl U4 Im XHS Yoz FAFHIICh

I 150 2o B TR U ©asle] H]
=2 S8 Fag 27E 3% 25S et B
ol A Fae]7t BAIEAJTHE TF 150c)lA 2 2ol 4
Aol o] YAARI} 71FHE afdMe HHeE o
Folzl A o2 FAIFEJYE 19 15d)e BAREE 5 vt

Mo

of o m ¥ rlo

ri_(’

o 2
o
2L o X

1
I5@F Ted BEdds e AP adew 2ol
oS W, Bol EAlsl AN IFEAL AT
= FEel] AEA] SHe B4 Uepit, BE 3

AHE! X0 =ty 281

G-

Extracted door ~
candidate z

— T )
T |

@

T 15 A A
Fig. 15. Experimental results.
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