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Sirius System 
Monocular Vision-based SLAM 

Using an Upward-looking Camera 
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2 2 Sirius System  

ÁBasic concept of monocular vision-based SLAM 

ÅUses only bearing (angle) information to find 

the feature pose (position/orientation) 

ÅMultiple observations from various robot poses 

ÅConsistent feature tracking is important in reducing 

feature uncertainty 

Uncertainty of 

feature position

Observation 

error

Reduced 

uncertainty

Initial bearing info. Ą

Feature position with 

large uncertainty

Successive bearing info. Ą 

Reduction in feature position uncertainty



3 3 Sirius System  

ÁUsing a wide-angle monocular camera 

ÅLarge field of view (FOV) Ą Improved accuracy of SLAM 

ÅObservation of a landmark from very different viewing angles 

ÅSignificant reduction in feature uncertainty 

ÅLarge amount of image distortion 
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Sirius-CL 

ÅSLAM using Corner and Lamp features 

ÅApplicable to both PCs and embedded systems 
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ÁCorner features 

ÅHarris corners 

ÅFAST (features from accelerated 

segment test) corners 

 

 

 

ÁCorner matching 

ÅNCC (normalized cross-correlation) 

ïSimilarity of two image patches 

 

FAST feature extraction 
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6 6 SLAM Using Corner and Lamp Features 

ÁLamp features 

ÅRobustly extracted when turned on. 

ïImproves SLAM accuracy and stability. 

ÅVarious lamp shapes can be used. 

ÅUsing both lamp position and orientation. 

ÅCorrects robot heading immediately. (lamps w/ orientation) 

ÅIntegration to corner feature-based SLAM method. 
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ÁExperiment - Office environment 
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ÁResults 

 

 

 

 

 

 

 

 

ÁComparison 

Corner Line Lamp 

ÅExists in many 

environments 

ÅInvariant to illumination 

changes, distance, & 

viewpoint 

Å Reliable matching 

Å Exists in most indoor 

environments 

Å Matching failure due 

to adjacent corners 

ÅEasily distracted by nearby 

lines 
Å Low accuracy 

Å Can be extracted when 

turned on 
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9 9 Sirius System-CL: Embedded SLAM Module 

Å Low-cost mono camera  

Å Wide -angle  lens (120Ż) 

Å Used for feature extraction  

and tracking  

Camera

Å Low-cost inertial sensors  

Å Correcting robot heading  

Å A large role in dark  

environments  Accelerometer

Gyroscope
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Å ARM 9/11   

Å Feature map building &  

robot pose estimation  

Processor module  
 
 
 

Å Interface  

Å I/O management  
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ÁExperimental result in home environment 

ÅMobile platform: X-Bot (Yujin Robot) 

ÅSLAM: Embedded SLAM module 

ÅExtracted ceiling feature: corner 

ÅGrid map built by short-range (3 cm) IR sensors 

ÅCovered area: 165 m2 
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