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Motivation Corner Uncertainty

Θ : 𝑘 intrinsic parameters         Π𝑖: extrinsic parameters (pose), 𝑖 = 1⋯𝑚
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=> 𝐽𝑇 𝐽 =
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=> (𝐽𝑇 𝐽)−1

Upper-left 𝑘 × 𝑘 sub-matrix of (𝐽𝑇 𝐽)−1:σ = (𝑈 −𝑊𝑉𝑊𝑇)−1 covariance matrix of 𝚯 [1]

Problem: Extreme camera poses challenge corner detectors.

Solution: Consider corner uncertainty when computing next pose
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Problems of most existing toolboxes for camera calibration:

• No detailed guidelines for taking images

• Not clear indicator of calibration quality

• Unfriendly to inexperienced users

Goal: Guide users to acquire optimal poses for calibration 
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• Estimate the expected autocorrelation matrices 𝑪𝒎+𝟏 of each corner point

• Express 𝑪𝒎+𝟏 as a function of opening angle and blur

• Incorporate into the calculation of  𝐽𝑇 𝐽 => 𝐽𝑇diag 𝐶11, 𝐶12, ⋯ , 𝑪(𝒎+𝟏)𝒏 𝐽

Comparison of Captured Images

Synthetic Evaluation

Ground-truth: 𝑓 = 800, 𝑢, 𝑣 = 320, 240 , 𝑘1 = 0.5, 𝑘2 = 1
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