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Categorization of indoor places using panoramic range and reflectance images

Ke 1= (LK)

E AN g k)

<IVT 4 XA ES A F AT (FUR)
= KE (KR

O X#aEL (k)
E &I LK)

Hitoshi MIZUTANI, Kyushu University, mizutani@irvs.ait.kyushu-u.ac.jp

Oscar MARTINEZ MOZOS, Kyushu University, omozos@irvs.ait.kyushu-u.ac.jp
Shuji OISHI, Kyushu University, oishi@irvs.ait.kyushu-u.ac.jp

Ryo KURAZUME, Kyushu University, kurazume@ait.kyushu-u.ac.jp

Yumi IWASHITA, Kyushu University, yumi@ait.kyushu-u.ac.jp

Tsutomu HASEGAWA | Kyushu University, hasegawa@ait.kyushu-u.ac.jp

This paper presents a new categorization method for typical indoor places (e.g., “office”, “kitchen”, “corridor”)
using 3D scans by a laser range finder. The proposed technique utilizes panoramic range and reflectance images
obtained by a laser range finder. Firstly, the panoramic range and reflectance images are divided into several
partial images, and histograms of local binary patterns (LBP) are created from each partial image. The place
category of each partial image is determined by support vector machines using a feature vector which concatenates
the histograms. Finally, the place category for a panoramic image is determined by voting the decision of partial

images.

Experimental results show that the recognition rate of the place categorization is improved by the

proposed method using panoramic images compared with the method using partial images.

Key Words: Place categorization, Laser range finder, Range image, Reflectance image

1 [ZL&IZ

HHAETEBREE TR A T ETE XX 21T 5 —E AR v b
IZE - T, aARy MNEEAOZERORH ii%@&fﬁf&)é
4#@’ “office”, “kitchen” &\ - 7= Z2MFER] DAL, #2101

R DAL %%ﬁ%a@ SR ME EET o~ T 1
=y B TR, MREHRO DO FERiEk S L ToR A,
& 2 VT ZE M FAT RIREZRATEN R I O NL R &, Mex 7RG
HAREZEZ NS,

ARTIE, BRNREICBTHAL—HF Lo vrrA o4
(Laser Range Finder, LRF) # M\ /=22 (FERI) Oi#h|]
FIEEERETSH. LRF X, L— fﬁ%ﬁﬁb‘fﬁ%%k@i@
ASETOHEZE O THY, BIEWE L THIERD
LI —VHROME (KHF) 2B N TED. 777D
B, FEEEE{G & SO SRS TR BRI B AL E A DR S
CHIRTH D, T TREFETIE, ZomExHWTEN
OB AT D . FRCRETIETIE, BEsT —7 L RICEk
& L7 2 %ot LRF ZBEHE Y 12 360° [z, HBoh
HEeEEGRE RGNS, —FlE LT, EBEmG R X O R
BERERME L THRR L2 2AmE % Fig.l 1277

REFETIE, ET2AOEMEGR L X O EE G Z
SEIL, ZROMSEBEART S, WIS, HonEES
L ORI BEOEH S EG Z, FIENENE R ZE 7 —
(Short Local Binary Pattern, SLBP) [1] {2 XV, JTfFmm
?F"ﬂ@%%%i‘%ﬁbt%ﬁﬁgu@\ EMTH. Tk,
it X OV SR k7 2 R B ISR L CHEIFR E A R
TAEHEL, TNOLERAE LY hrERWT, &
A= bR b~w AT L ZZR O EZHNT 5. Kk
2, oGO R OWZEIZ LY, SEEGRICxT 5
ZEIRER 2 R TET D

(a) Range image

(b) Reflectance image

Fig.1 Panoramic images obtained by a laser range

finder in a laboratory.
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Fig.3 Toy example for the calculation of the LBP
value of the center pixel (marked in bold). The re-

sulting value 236 is assigned to that pixel.
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Fig.4 Three levels of pyramids.
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Fig.5 Segmentation of a panoramic image obtained
by a laser range finder
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Table 1 Summary of our dataset

Category Place Panoramic images | Segmented images
Corridor 1 15 555
Corridor 2 15 555
Corridor Corridor 3 15 555
Corridor 4 15 555
Total 60 2220
Kitchen 1 15 555
Kitchen 2 15 555
Kitchen Kitchen 3 15 555
Kitchen 4 15 555
Total 60 2220
Laboratory 15 555
Laboratory 2 15 555
Laboratory | Laboratory 3 15 555
Laboratory 4 15 555
Total 60 2220
Study room 15 555
Study room 2 15 555
Study room | Study room 3 15 555
Study room 4 15 555
Total 60 2220
Office 1 15 555
. Office 2 15 555
Office
Office 3 15 555
Total 45 1665
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Table 3 Confusion matrix for the categorization of

corridor 1 corridor 2  corridor 3  corridor 4
panoramic images (%)
- - % Corridor Kitchen Laboratory | Study Room Office
Corridor 100.00 0.00 0.00 0.00 0.00
Kitchen 4.00 +10.52 | 80.00 +42.16 0.00 0.00 16.00 £ 34.31
— - ' Laboratory 0.00 0.00 100.00 0.00 0.00
E— — - Study Room 0.00 0.00 0.00 100.00 0.00
kitchen Office 0.00 1.33+2.81 0.00 0.00 98.67 + 2.81
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Fig.6 Examples of depth (upper) and reflectance
(bottom) images in our dataset

Table 2 Comparison of results between segmented

images and panoramic images (%)

Segmented images
93.80 + 8.44

Panoramic images
95.73 +8.31
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