Sirius System
Monocular Vision-based SLAM
Using an Upward-looking Camera
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Sirius System

ABasic concept of monocular vision-based SLAM
AUses only bearing (angle) information to find
the feature pose (position/orientation)
A Multiple observations from various robot poses
A Consistent feature tracking is important in reducing

feature uncertainty
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Sirius System

AUsing a wide-angle monocular camera
A Large field of view (FOV) A Improved accuracy of SLAM
A Observation of a landmark from very different viewing angles
A Significant reduction in feature uncertainty

ALarge amount of image distortion
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Sirius-CL

A SLAM using Corner and Lamp features

A Applicable to both PCs and embedded systems
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ACorner features
AHarris corners
AFAST (features from accelerated
segment test) corners

A Corner matching FAST feature extraction

ANCC (normalized cross-correlation)
I Similarity of two image patches

Stored image patch Detected image patch
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Image binarization & labeling

ALamp features

ARobustly extracted when turned on.

T Improves SLAM accuracy and stability.

AVarious lamp shapes can be used.
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A Using both lamp position and orientation.
A Corrects robot heading immediately. (lamps w/ orientation)

A Integration to corner feature-based SLAM method. K mamy
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SLAM Using Corner and Lamp Features

AExperiment - Office environment

Monocular Vision-Based SLAM
Using Upward Camera

Landmark: Corner and lamp features
Location: Room 624, Innovation Hall
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A Combarison

AExists in many A Invariant to illumination AReliable matching
environments changes, distance, & AExists in most indoor
viewpoint environments

AMatching failure due A Easily distracted by nearby ALow accuracy

to adjacent corners lines ACan be extracted when

turned on
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Sirius System-CL: Embedded SLAM Module
Inertial sensor module
a2 A Low-cost mono camera A Low-cost inertial sensors T
R . A Wide-angle lens ( 12 0 Z | ACorrecting robot heading D

AA large role in dark

A Used for feature extraction
and tracking environments
Inertial sensor__ /T"Camera
» _— module

Processor module R
Processor Base
module board
AARM 9/11 A Interface
A1/0 management

A Feature map building &
robot pose estimation




Sirius-CL in Embedded System
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AExperimental result in home environment
A Mobile platform: X-Bot (Yujin Robot)
A SLAM: Embedded SLAM module
A Extracted ceiling feature: corner
A Grid map built by short-range (3 cm) IR sensors
A Covered area: 165 m?2

A Elapsed time: 30 min.

" ,“l I Sweep

ﬂswn
< > A

—’j Right wall
“\_fallowing

Left wall |,
following \_, x

<Coverage path planning>

/ Corner feature




