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1. 7122 7hK

= ALEX 2P E FE 7= 7E - 1
+ Stacked Hourglass Network J| &t

* CRelU + Pruning + Hyper Feature Concatenation

» MobileNet v2

» Quantization(int8)

« TensorflowLite
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1. 7122 7hK

= ALEX 2FYE FE J|E A4E -2
« Stacked Hourglass Network J| 2t

* CRelU + Pruning + Hyper Feature Concatenation

* MobileNet v2

* Quantization(int8)

+ TensorflowLite

Standard Convolution Depthwise Separable Convolution

* Depthwise Convolution + Pointwise Convolution(1x1 convolution)

Pointwise convolution

igures from hitp://machinethink net/blo ’ bile-net-architect, phone/ Depthwise convolution
Figures from hitp://machinethink net/blog/googh bile-net-architect ipho!

ZH AIOIE x 2H AMOIE x & THE x ZH AOIE x 28 AMOIE x &= THE x OI0IXI AFOIE x OIBI Xl AFOIE
OIDI Xl AFOIZ x OIOIXl AFOIE x 2 H == + &= MHE x OI0IXI AFOI A x OIOIXI AFOI A x EE ==

- Reduction in computations : 1/2& %= + 1/ZE AIO|X"2
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Stacked Hourglass Network J| gt

CRelU + Pruning + Hyper Feature Concatenation

MobileNet v2
Quantization(int8)
TensorflowlLite
Network Variations Operations Memory
used in Saving

Real-Value Inputs
Standard

Convolution | 011.021 .. -0.34"
Input -0.250.61... 0.52"

Real-Value Inputs

— h
h M . : m
m . ,[:jw . - . Binary Weight ' 11.0.21 " -034"

Weight -0.250.61... 052"
w,
c & Binary Inputs
BinaryWeight
Binary Input 1.5
(XNOR-Net) 1.1

Convolution = (Inference)

Real-Value Weights

onaizon |+ g = R 1x
__9205..068" |

Binary Weights
ol L | o - 3%

e ST

Binary Weights
T XNOR 4 ~32x
STV bitcount

Mohammad Rastegari, et al. “Xnor—net: Imagenet classification using binary convolution

neural networks. “ ECCV 2016

Alexnet 57.22% 56.96% 0.26% 3.70x
Googlenet 68.87% 68.49% 0.38% 3.01x
VGG 68.56% 68.45% 0.11% 3.23x

Resnet-152 75.18% 74.56% 0.61% 3.42x

Reduced Precision (FP16, INT8) Inference on Convolutional Neural Networks with TensorRT and

NVIDIA Pascal from Chris Gottbrath, Nvidia, 2017/05/06
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Holon Global Advanced Technology -
Advanced Education Technology Expenditure 2018-2025, USD Billions 554
14 ¥
12.6B 429 ‘
12 i 400|
10 272}
8 175
) 6.18 95 I - 100
51
“ 3.1B _l i '
5 1.8B 0.88 1.3B 2015 2016 2017 2018
5 2018 || 2025 ,.—l 2018 | 2025 0.1B % | .ﬁC}EQHCI:QH%) OHO|2HAEER) 7HE|AEE |
AR/VR Al Robotics Blockchain Sy F0 IR B A (S N KE-2 TS _ nE
Source: Holonl@, Smart Estimates™ January 2019
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