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Q1. How do we principally incorporate superpixels into DNN modules?
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Q1. How do we principally incorporate superpixels into DNN modules?

Q2. How do we address the inconsistency among superpixel assignments?
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Q1. How do we principally incorporate superpixels into DNN-medules?
Neighborhood Attention
Q2. How do we address the inconsistency among superpixel assignments?



Neighborhood
Attention (NA)

Wiy =

exp (Aatd(qh k]))

Zj’eN(z‘) exp (Aad(gi, kj1))
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S Assignment

Neighborhood Hard Superpixel
Attention (NA) Neighborhood
Attention (H-SNA)
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Neighborhood Hard Superpixel  Soft Superpixel A Superp|xe|
Attention (NA)  Neighborhood Neighborhood T
Attention (H-SNA) ~ Attention (SNA) Probabilities
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Sample superpixel probabilities 7 ~ p(m)

Sample the superpixel assignment given the probabilities si|mw ~ p(s;|m®)
Sample the image pixel given the superpixel assignment x|s ~ p(x|s)
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Sample the superpixel assignment given the probabilities si|m® ~ p(s;|m®)
Sample the image pixel given the superpixel assignment x|s ~ p(x|s)

7 ~ p(m)




Sample superpixel probabilities 7 ~ p(m)

Sample the superpixel assignment given the probabilities sz-|7r('i) ~ p(s; |7r(i))
Sample the image pixel given the superpixel assignment x|s ~ p(x|s)

7 ~ p(m)

Step 3

fS(ri\)TA( ) — D*(jfu g, ﬂ-) — arg IninD [||D(5327 T, O-) o ZBZ||2]




Gaussian Denoising

Attn. SNA H-SNA NA [2]
Learn \; v’ v’ v’
Sp. Model ¢, Deep J¢.SLIC ¢, Deep J¢,SLIC J¢,SLIC
o 31.96 32.08 3207 32.19 30.88 30.87 31.10
10 0.869 0.871 0.865 0.871 0.810 0.850  0.850

29.01 28.72 28.77 29.08 25.56 27.12  26.96

20 0.838 0815 0819 0804 0630 0774 0743
" 2770 2694 2725 2751 2237 2569 2491
0.805 0777 0764 0763 0512 0743  0.687
Deno Params (6) 195 195 195 195 195 195 195
Aux Params (¢) 8.8k 8.8k 4.4k 4.4k 0 4.4k 0

Fwd Time (ms) 30.20 45.05 27.06 40.58 28.86 4.64 2.08
Bwd Time (ms) 38.72 80.93 40.00 31.35 32.54 6.06 4.67
Fwd Mem (GB) 1.90 2.30 1.87 2.28 1.96 0.23 0.21
Bwd Mem (GB) 3.27 3.68 3.25 3.66 3.13 0.27 0.25

Ypeno = Simple Network, , () = faun (xWo, go(xWy)) W1 + W W)



Gaussian Denoising

Attn. SNA H-SNA NA [2]
Learn )\, N v’ v’
Sp. Model ¢, Deep J¢,SLIC ¢, Deep J¢,SLIC J¢,SLIC
o 31.96 32.08 3207 32.19 30.88 30.87 31.10
10 0.869 0.871 0.865 0.871 0.810 0.850  0.850

29.01 28.72 28.77 29.08 25.56 27.12  26.96

20 0.838 0815 0819 0804 0630 0774 0743
[ p 3770 2694 2725 2751 2237 2560 2401 }
0.805 0777 0764 0763 0512 0743  0.687
Deno Params (8) 195 195 195 195 195 05 195
Aux Params (¢) 88k 88k 44k 4.4k 0 4.4k 0

Fwd Time (ms) 30.20 45.05 27.06 40.58 28.86 4.64 2.08
Bwd Time (ms) 38.72 80.93 40.00 31.35 32.54 6.06 4.67
Fwd Mem (GB) 1.90 2.30 1.87 2.28 1.96 0.23 0.21
Bwd Mem (GB) 3.27 3.68 3.25 3.66 3.13 0.27 0.25

Ypeno = Simple Network, , () = faun (xWo, go(xWy)) W1 + W W)
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