=R RGB-D £ o9 Z ALV == Rt s [X 4

OFplis PR (FHRE), WH il (FRR),
L AN (R, HEE R (PRRE)

3D mapping using a high-speed RGB-D sensor

Oshinta Nozaki (Chuo University), Yuki Uchida (Chuo University),
Gakuto Masuyama (Chuo University), and Kazunori Umeda (Chuo University)

Abstract: This paper presents a robust method for generating 3D maps in various environments. The proposed method uses
KLT and a modified ICP algorithm. LMedS estimation is adopted to improve robustness. The method can generate 3D
maps in an environment that does not have 3D features or texture features, which is verified by experiments.

1. ¥48

BEBEI oA > hRER~ RBREICE W THIEMIIE
#a2iTo BT, SWotHKIZEHTH D, HlxiE, =
WK ZEFERT52 2 Ick~TuRy AENIER
TOHRBICBIT DMIMNIEN NS, ik, E
EWNFET DRE TH - THETIRERRKEZFHH
L, ZhWRMZREITHREL 72 5.

ST A AR T A TIEE LT, T —HBEH
W5 IEOCIREEE g 2 V0 D FIEORIRR S LTV
L. 7 —EgE WD 5E I AR, R
EZHOWDLG AT =R ETH S, 2D,
FIENLDFIEICHE LI RHEFAE LR W BRBEIC B )
TIHXYRD OMH Z AR TET, WHB TR
7.

FITHAIZINETI, AL =ZRITOME A%
B L7 ST AR FIE 2 IRR L TV B9, Wik s
BRETHZEICEY, AR, SRt O L
b ORHEAFAET DB Ch VL =R ocH X & 4
RATREE 72D, Lo L7ad b, BREER o KRS FE
WX DT —mBOEAI L REISEAARAEL, E
WERIE R DEMTZRWEARNH D, £ 2T, AKif
ZECIE LMedS HEE 2 V5 Z & TrE SIS A HIR L,
HERR S AT ADOaNA MEZRH ESE5.

2EICAFIEOWEL R L, 38 TAE LV VIZE LT,
4 FiCRUCAIRRIZE LT, 5 8T LMedS #EIZ L5
ARG ERREICBE L CORELWHAEZITY . 72, 68
TIHAFEOFRAMEZRIET 5 720D EBRIZ OV Tk
L. THITIERM L TORME S BDORELZIRRD.

2. ZRTHREBDE

Figl IZIRETFEO7u—F ¥ — haRd. KFET
i, e S L7~ [FElR RGB-D & o4 @% AT iE
B N O 7 — B2 BSE L TWd. By b

14 (S12013) 2013 12 18 ~20

DAV FEREEE, BT — BRI EDELD A T B
WNES DL EZIT S . LEADELETIE, #O
V2 ZIRTCHE A A T2 b IS R SR B OB SRR 2 W 72
KSERBEEIT) . ZZ TV oastsmElx, Biesn o
L — A DEEEE S L TR DO R E2E£T LA THDH. £
NZENOLFDFNE Fig.2 (R, WS S5 51
TR A L O BEEE DS e/ N 72 DR X T A — K o HfE
EL, HONTER T A= X HhEkm 4 2
T5LZETNESDEEITY.

IR ERENS—EBRDEHA

l HT—ER —Jr

SRTEEEAN | OBDE | BREER:
X s SRR X SRR
|
e

LMedSHETE C K AIEXTIEG AR E

|
EH/INSA—ADHETE
|

| EREREgOuESDY |

®’T
Fig.1 The flow of the 3D mapping
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Fig.2 The flow of finding correspondence
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(a) Previous range image (b) Current range image
Fig.4 Search of corresponding points

@@.@ OEOEOE
OO
GHEE®E GEOE®

(a) Previous range image (b) Current range image
Fig.5 Rotation of range image
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(a) Both features

(b) Texture features only

(c) 3D features only
Fig.7 Measurement scenes
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(c) 3D map (c) 3D map

(d) Texture mapping (d) Texture mapping

Fig.8 3D map of the scene with both features Fig.10 3D map of the scene with 3D features only

(a)vPrdcess‘l .I (b) Process2 B ‘(é) 3D maip (b) Texture mapping

. Fig.11 3D map of the scene with both features
i without LMedS estimation
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(c) 3D map1l (d) 3Dmap2
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(e) Texture mappingl (f) Texture mapping?2

(c) Texture mappingl (d) Texture mapping2
Fig.9 3D map of the scene with texture features only

Fig.12 3D map of the scene with texture features only
without LMedS estimation
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(a) 3D map

(b) Texture mapping
Fig.13 3D map of the scene with 3D features only
without LMedS estimation
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