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depth Dimension Threshold binary code
— 9 dFernk dFernk Ferny Ferny
Dim | 0 1 2 3 4 5 m= ( 1 vy Gy ) (t1 yeo by ) Ferny(f)
feature f ‘ +4 -2 +10 -6 +8 +1 Fern, (1,2) (-3,1) —2<-37,+410<1? Q0
Fern, (5,0) BQ (2,0 +1<+2?2,+4<0? 10
Ferns, (4,3) (3,—1) +8<+3?7,-6<-3? 01
Fernq Class A Fern, Class A Fern, Class A
0.5 0.5 0.5
0.25 0.25 0.25
1_ P(f]A) = 0.5« 0.25 « 0.5 = 0.0625
0.0 I_I 0.0 0.0
0 1 K : P(f|B) = 0.25* 0.4 x 0.125 = 0.0125
ern, Class B Fern, B
0> 0> 0 P(f|A) > P(f|B) — classify fas A
0.25 _|~ 0.25 0.25
0.0 . 0.0 |_I . 0.0
0 1 1 0 0 1
1 0 1 0 1 1
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Cin: 3 Cin: 64
Cout: 64 Cout: 64

Kernelsize: 5 Kernelsize: 3
Stride: 2 Stride: 2

BatchNorm BatchNorm

Input Patches | Architecture
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Cin: 64
Cout: 64
Kernelsize: 3

Stride: 2
BatchNorm

Global
Average
Pooling

# Params

Cini 64
Cout: 2

Kernelsize: 1
Stride: 1
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Energy consumption Accuracy

XNOR net*
Vanilla net
Fern net (ours)

~ 80k 2.45 pJ
~ 80k 65.5 pJ
~ 40k 1.01 pJ

82.66%
84.23%
83.97%

[(Hubara, Itay, et al. "Binarized neural networks." Advances in neural information processing systems. 2016.
[?1 Rastegari, Mohammad, et al. "Xnor-net: Imagenet classification using binary convolutional neural networks." European conference on

computer vision. Springer, Cham, 2016.

[BlVeta, Mitko, et al. "Predicting breast tumor proliferation from whole-slide images: the TUPAC16 challenge." Medical image analysis 54

(2019): 111-121.

5 Ny



