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Introduction:
e Convolution neural networks quantization

* low-quality black-and-white photos are well enough to recognize. 2
Different features should be adjusted to different ranges, and a threshold
should be should be learned to distinguish (quantized) them.

Contributions:
* A novel quantization method based on attention mechanism
* A unified 1-bit and multi-bit activation quantization method
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Activation Quantization: Squeeze-and-Threshold (ST) quantization
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Weight quantization .
. 1-bit weight binarization uses the scheme from BNN+[1]. R DR Lt

! X

. . . . . 1 _ . b

Multi-bit weight quantization uses the scheme from LSQ[2]. w1 Xigg = clip (Tound (ﬁ) ,0,2° — 1)
. \\‘>|

[1] Sajad Darabi, Mouloud Belbahri, Matthieu Courbariaux, andVahid Partovi Nia. BNN+: improved binary network training C X quan = X int ¥ mean(TH )

[2] Steven K Esser, Jeffrey L McKinstry, Deepika Bablani, Rathinakumar Appuswamy, and Dharmendra S Modha. Learned step size Bttt

quantization. In 8th International Conference on Learning Representations (ICLR), 2020, Addis Ababa, Ethiopia, April 26-30, 2020
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Activation threshold TH of the 3rd layer Network Accuracy 1-bit  2-bit 3-bit 4-bit Full-precision
TOP1 57.5  66.7 68.8 69.5 69.7
ResNet18 (Ours) TOPS 80.4 86.9 88.5 889 89.1
TOP1 Diff. -12.2 -3.0 -0.9 -0.2 0.0
TOP1 53.0 - - - 69.3
ResNet18 (BNN+ [1]) TOP5 726 - - - 89.2
TOP1 Diff.  -16.3 - - - 0.0
TOP1 56.4 - - - 69.3
0 20000 40000 60000 ResNet18 (Bi-Real [2]) TOP5 795 - - - 89.2
Activation threshold TH of the 7th layer TOP1 Diff.  -12.9 N - - 0.0
TOP1 o7.1 - - - 69.3
ResNet18 (Xnor++ [3]))  TOP5 799 - - - 89.2
TOP1 Diff.  -12.2 - - - 0.0
TOP1 - 64.4 68.1 69.2 70.2
ResNet18 (PACT [4]) TOPS - - - - -
TOP1 Difl. - -5.8 -2.1 -1.0 0.0
TOP1 61.6 699 719 724 73.3
0 20000 40000 60000 ResNet34 (Ours) TOPS 83.5 893 90.6 90.9 91.4
batchs TOPL Diff. -11.7 -34 -14 -0.9 0.0

Figure 1. Activation thresholds on the dierent layers during training

[1] Sajad Darabi, Mouloud Belbahri, Matthieu Courbariaux, andVahid Partovi Nia. BNN+: improved binary network training
[2] Zechun Liu, Baoyuan Wu, Wenhan Luo, Xin Yand, Wei Liu, and Kwang-TingCheng. Bi-real net: Enhancing the performance of 1-bit cnns with improved rep-resentational capability and

advanced training algorithm

[3] Adrian Bulat and Georgios Tzimiropoulos. Xnor-net++: Improved binary neuralnetworks

Table 1. Top-1 and top-5 accuracy (in percentage) of our quantization scheme
and prior state-of-the-art quantization methods on ImageNet dataset

[4] Jungwook Choi, Zhuo Wang, Swagath Venkataramani, Pierce lJen Chuang, Vijay-alakshmi Srinivasan, and Kailash Gopalakrishnan. PACT: parameterized clippingactivationfor quantized neural networks
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