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1. Motivation 4. Linear classification
« In tracking-by-detection, a classifier is trained with The data matrix has ” . MOSSE filt « Independent proof from a risk
several patches from a single image. : Ridge Regression ier minimization point-of-view.
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i (far away) 5. Kernel classification
Frame N+1 Training * Kernel matrix is Circulant for unitary kernels (Thm. 1). ~ n*xn®  n’x1 .
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2. ldea It turns out that in this case, Classification y=F" (Fk)© Fla) Ve Linear
« Instead of random patches, use all patches. = The data matrix is * Computation of kernels k™ = h(”x”z + KNI -2F (Fx) @ .F*(x’))) { 2?)’2?:?'
0 ussi
« Look for a pattern that we can take advantage of. Circulant.
« Kernel algorithm with same complexity as linear.
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. - P — - ) “ X, y and z are M-by-N matrices. All FFT operations are standard in MATLAB.
Circulant Matrix Fourier Domain lz f“;‘f‘ggk?f“if ;;;2?';‘1"3‘*’ y, sigma, lambda) % Eq. 7
3. Circulant matrices Standard algebra <> Cheap element-wise Ry . 1/ alphaf = Fft2(y) ./ (Fft2(k) + lanbda);
operations operations g o g s R en
° H H A A function yhat = detection(alphaf, x, z, sigma) % .
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to be transformed into efficient A; ";YY s function k = dgk(x1, x2, signa) % Eq. 16
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e X—l e ]/x S R enl; = exp(-1 / sigma”2 * abs(d) / numel(x1));
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