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RGB-D Sensor-based 6DOF SLAM
for a Monotonic Environment with a Vanishing Point
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This paper deals with RGB-D sensor-based 6DOF SLAM (simultaneous localization and mapping) in
a monotonic environment where few features for matching are extracted. A challenging point for the
SLAM problem is matching the spatial alignment of the sensor data. To deal with this problem, this paper
proposes a novel matching scheme using a vanishing point which utilized for the observation model of the
extended Kalman filter-based SLAM, so-called EKF SLAM. The 6DOF pose data can be corrected by
matching the extracted vanishing point from the image data and the precision 3D map is represented by
octree structure from the 3D point cloud data. The experimental results in the monotonic environments
show that the proposed vanishing point matching scheme can enhance performance of indoor SLAM even
if any other robust features for matching are hard to be extracted.
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Fig. 1
(b) RGB image, and (c) range image.

Data from RGB-D sensor: (a) point cloud,
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Fig. 2 Procedure of the line-based vanishing point extraction.
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Fig. 3 Overview of proposed vanishing point-based EKF SLAM.
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and (b) detailed representation of image plane.
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Fig. 6 3D mapping: (a), (b) original point cloud
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T A, 1 7 L—2A 2212 307,200 {HO 58T
— X AP L7 UE e B, S, T X DML
PR EEIZ IRV COIER IR CTh D, 2D, K
e T, X 6(@«(d)D & 912, < OA-ET —HIT
3 TN TRIAR DS F A B L, HuIZEy 1 ED
DI T—4 & L CTHLD voxel grid filter 2 V5. &
FUZ X0 B~ OB 2D S5 2 L3 A[RET
HD. AFFETIE, 134 5em O RZFEHALZ. L
72T, LIBOVEECIATI DA EZ NN 5 =
EMARETHD. T LT, B, KrrPoLEin
DA S L m— I VHI O ZERIR /e G DT, &
YRR DT TOARE 5p > %, kAo &
ST a—r VBRI T D o (A AT

-

.

ptvoxeli — 7; Sptvoxelj (1 9)
x! s x;
| R x| w (20)
Z o0 0 18

ZIT, pe={ vz | EL 2, e, NONE T LS
UL 7SN R, NOIR B0 THD. Fefk
BNCARIFZEClE, Fribrug K5 CRAYE & 4172 OctoMap
FAT TV ML, mBET—4 p ™ ORI
£ % 3 vociX & ERkd 5 2 . ARk &7 OctoMap
OEESK T2 UK 6(e), DITRT. ZhbHdD
8 WARDIEDOT =41, AU ORI THF I
BHDH. ZOX T RTORITER SN2 —
FNVHKE 1 ODOZEMICHETH 2 LTl a— Ui
Xz 5.

Fig. 7 ASUS Xtion Live Pro.

Table 1

Maximum range

Specifications of ASUS Xtion Live Pro.
3.5m

58 deg (horizontal)
45 deg (vertical)

Field of view

70 deg (diagonal)
Frame rate 30 FPS (640 X 480)
(depth and color stream) 60 FPS (320 X 240)
Size 180X 35X 50 mm
Data interface USB 2.0
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Fig. 9 SLAM result: (a) real monotonic environment where few features for matching are extracted, (b), and

(c) octree-based built environment model with vanishing point matching.
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