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2 ResNet14
3

5 filter, BN
kernel

activation 3
float 32 (x, y) y

2 ResNet14

Layer Output Shape params
n/a n/a input (128, 160, 128, 1) 0

conv1 (128, 160, 128, 16) 176
block1 unit1 conv2 (128, 160, 128, 16) 2336
block1 unit1 conv3 (128, 160, 128, 16) 2336
block1 unit2 conv2 (128, 160, 128, 16) 2336
block1 unit2 conv3 (128, 160, 128, 16) 2336
block2 unit1 conv2 (128, 80, 64, 32) 5184
block2 unit1 conv3 (128, 80, 64, 32) 9280
block2 unit2 conv2 (128, 80, 64, 32) 9280
block2 unit2 conv3 (128, 80, 64, 32) 9280
block3 unit1 conv2 (128, 40, 32, 64) 20608
block3 unit1 conv3 (128, 40, 32, 64) 36992
block3 unit2 conv2 (128, 40, 32, 64) 36992
block3 unit2 conv3 (128, 40, 32, 64) 36992

n/a n/a average-pooling (128, 1, 1, 64) 0
n/a n/a fully-connected (128, 1, 1, 2) 128

±x 1
ReLU

5 5

3

filter, BN kernel activation accuracy
(max, bit) %

float float float 99.8
(8, 8) (1/4, 4) (4, 4) 98.0
(8, 8) (1/4, 4) (1, 1) 97.8
(8, 8) (1, 1) (4, 4) 49.5
(8, 8) (1, 1) (1, 1) 71.9
(8, 4) (1/4, 4) (4, 4) 95.1
(8, 4) (1/4, 4) (1, 1) 49.9
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4
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6 ResNet14

8 ResNet8

4 ResNet8

Layer Output Shape params
n/a n/a input (128, 160, 128, 1) 0
n/a n/a conv1 (128, 160, 128, 8) 88

block1 unit1 conv2 (128, 160, 128, 8) 592
block1 unit1 conv3 (128, 160, 128, 8) 592
block2 unit1 conv2 (128, 80, 64, 16) 1312
block2 unit1 conv3 (128, 80, 64, 16) 2336
block3 unit1 conv2 (128, 40, 32, 32) 5184
block3 unit1 conv3 (128, 40, 32, 32) 9280

n/a n/a average-pooling (128, 1, 1, 32) 0
n/a n/a fully-connected (128, 1, 1, 2) 64

5

Filter, BN kernel activation accuracy
(max, bit) %

float float float 99.2
(8, 8) (1/4, 4) (4, 4) 98.9
(8, 8) (1/4, 4) (1, 1) 96.2
(8, 8) (1, 1) (4, 4) 87.8
(8, 8) (1, 1) (1, 1) 81.8
(8, 4) (1/4, 4) (4, 4) 86.5
(8, 4) (1/4, 4) (1, 1) 83.0

6 ResNet8
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7

Filter, BN kernel activation accuracy
(max, bit) %

float float float 83.9
(8, 8) (1/4, 4) (4, 4) 78.2
(8, 8) (1/4, 4) (1, 1) 55.5
(8, 8) (1, 1) (4, 4) 10
(8, 8) (1, 1) (1, 1) 12.6
(8, 4) (1/4, 4) (4, 4) 63.1
(8, 4) (1/4, 4) (1, 1) 28.3
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7 CIFAR-10

(1)
float fb(8,8), k(1/4,4), a(4,4)

1 55.5%

(2)
1 10%

ResNet14

32 50%

(3)
fb(8,4), k(1/4,4), a(4,4) fb(8,8), k(1/4,4), a(1,1)

7%

1 1

CIFAR-10

5%

4. 4
8

8

ResNet14 ResNet8 MovileNet_v2_35_160 [6]
[k] 174.256 19.896 1,660.000

[M] 530 62.5 30

ResNet14 530[million] ResNet8
62.5[million] 9 1

1
ResNet8 86

5.

ResNet8 95%
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