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Introduction

• Robots need information from 
sensors to operate autonomously in 
dynamical environments.

• Visual information is suited to
recognize unknown surroundings.

Vision Based Control

Visual Motion Observer

• Estimate Relative Rigid Body 
Motion based only on image 
information
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Visual Motion Observer

Goal
• Estimate Relative 

Rigid Body Motion 
based only on image 
information

K

Observer

Can’t be measured
- Need of observer
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Relative Rigid Body Motion [1]

Pose

Body Velocity

Pose of bodyb relative to bodya

Equations for RRBM-model
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Relative Feature Points Model [2]

Relative Feature Points Model
Transformation of the
feature points from
the object frame to the
camera frame
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Perspective Projection for Pinhole Camera [2]

is the focal length of the camera

Pinhole Camera Model [2]

Transform feature points from 
3D to 2D in the Image Plane
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Image Jacobian for Pinhole Camera [2]

Theory

Estimation Error

Image Jacobian for the Pinhole Camera
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Perspective Projection for Panoramic Camera [3]

Panoramic Camera Model [3]
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Image Jacobian for Panoramic Camera [3]
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Simulation Settings

Camera settings
• Focal length
• Hyperbolic parameters

Relative Pose

X
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Simulation Results for Pinhole Camera

Estimation Error with a static object

Convergence
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Simulation Results for Pinhole Camera

Convergence

Estimation Error with object moving along a line

Moving 1 m/s 
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Simulation Results for Panoramic Camera

Estimation Error with a static object

Convergence
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Simulation Results for Panoramic Camera

Estimation Error with object moving along a line

Convergence

Moving 1 m/s 
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Conclusions and Future Work

Conclusions
• Study of the theory of a Visual Motion Observer
• Modeling of two different cameras
• Simulations of the Visual Observer with both cameras

Future Work
• Conduct experiments to verify simulation results
• Estimation using multiple cameras
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