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Reconstruction of the 3D motion from the tracking of markers done by a set of 

cameras which need to be calibrated

High precision calibration is required
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Camera networks for motion capture



The required high precision and the coverage of a large space require a large number of 

cameras. To reduce the number of cameras it is convenient to use mobile cameras. 

Mobile cameras need real-time calibration.
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Camera networks for motion capture
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Camera networks for video surveillance

A group of cameras used for perceiving some 

environment for surveillance purpose

Low precision calibration is required
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Calibration of camera networks
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Simplified 2D modeling

Camera 
field of view

Calibration of camera networks
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Calibration of camera networks
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Moving markers to be tracked

Fixed reference markers for the 

calibration

Calibration of camera networks
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Calibration of camera networks
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Calibration of camera networks
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Calibration of camera networks
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Modeling of the angular calibration

G = ( , E) E ⊆ ×
G
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Modeling of the angular calibration
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Modeling of the angular calibration
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Modeling of the angular calibration
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Modeling of the angular calibration

{ , } ∈ E
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Modeling of the angular calibration
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Modeling of the angular calibration
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Modeling of the angular calibration

θ̂ ∈ [−π, π) θ̄
η
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Modeling of the angular calibration
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Modeling of the angular calibration
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Modeling of the angular calibration

θ̄ = (θ) = (θ , θ ) θ , θ ∈ (−π,π]
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Prior work

θ ∈ R
η = θ + ε

θ̂

(θ) := ‖ θ − η‖
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Prior work
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θ̂ = argmin
θ∈R ∈ZE

‖( θ − η) π‖

(θ̂, ˆ) := argmin
θ∈R , ∈ZE

‖ θ − η − π ‖

θ̂

Proposed solution
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Proposed solution

ˆ θ̂
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‖ θ − η − π ‖

θ̂
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ˆ θ̂

θ̂ = ( )! (η + πˆ)
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θ̂( ) := argmin
θ∈R

‖( θ − η − π ‖ = ( )! (η + π )
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σmax( )
‖ (η − π )‖ ≤ ( ) ≤

σmin( )
‖ (η − π )‖

Proposed solution
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σmax( )
‖ (η − π )‖ ≤ ( ) ≤

σmin( )
‖ (η − π )‖

σmin( ) ! σmax( )

ˆ ! argmin
∈ZE

‖ (η − π )‖

Proposed solution
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Example
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Questions to be answered
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ˆ ¯

(‖θ̂ − θ̂‖ | ˆ = ¯)
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How to distribute the algorithm
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How to distribute the algorithm
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How to distribute the algorithm
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How to distribute the algorithm
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How to distribute the algorithm
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How to distribute the algorithm
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How to distribute the algorithm
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How to distribute the algorithm
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How to distribute the algorithm



Simulation results on the 2D grid
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T−Fundamental

Minimal

= ||(θ̄ − θ̂) π||



Open issues

From the algorithmic point of view:

A better estimation algorithm for the vector of integers K.

A more distributed algorithms (asynchronous gossip type).

From the performance analysis point of view:

Obtain estimates of the probability of error in the estimation of K.

The time varying case in which the orientations vary in time (mobile 

cameras).

Bayesian apporach in which there is an apriori knowledge that can be 

used.
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Questions?
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