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Message 

ÅAI is bringing a renaissance to manufacturing 

ÅData is king 

ÅTaiwan has advantages in manufacturing data 

ÅMust move fast to seize the opportunity 
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Agenda 

Part 1: Preamble 

ïRapidly advancing AI 

ïAutomation and AI in manufacturing 

Part 2: Deep learning 

Part 3: Data is king 

Part 4: Challenges in AI transformation of 
 manufacturing in Taiwan 
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AI Is Hot, Especially Deep Learning 
ÅDeep learning has brought break-through accuracy in 

speech recognition, computer vision, and text 
understanding 
ÅRapid advances continue; these days research in this 

area has about one-month turnaround time 
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ÅMany have faith in 
machine learning, "If 
the problem looks 
difficult, let's use 
deep learningά ς a 
shallow attitude! 
Some even joked: 
"only machines can 
ƭŜŀǊƴ ƴƻǿΗά 

Yoshua Bengio  



AI Transformation of Manufacturing: 
ά!ǳǘƻƳŀǘƛƻƴέ Ą ά!ǳǘƻƳŀǘƛƻƴ Ҍ !Lέ 

ÅTraditional focus: Automation 
ïMachines follow orders in performing repetitive 

tasks, including data collection 

ÅNew opportunity: AI 
ïMachines understand data and come up models 

for prediction and decision making in all areas of 
manufacturing 
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AI Transformation: Automation Ą Automation + AI 

Automation collects data and AI uses the data 

ƒƮūşƖƧƠƳɻƲşƳƧƤşƑƤƠƫşƃƨƥƥƤƱƤƭƢƤşƁƤƳƶƤƤƭşƀƈşƠƭƣşƀƴƳƮƬƠƳƨƮƭžşűůŰŶ 



Questions 

ÅWhich sectors in the AI ecosystem for 
manufacturing should Taiwan focus on?  

ÅHow? 

 

I hope that this presentation will shed some 
light on these questions 
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Object Detection in ImageNet Challenge: 
Some Examples in Bird Category 
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Deep Neural Networks (DNNs) 
for ImageNet Challenge 
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Error Rate Curves 



What Are DNNs? 

ÅA stack of neural network layers 

ÅAt each layer, inner products are performed 
between input and layer weights, and result is 
passed into non-linear activation function 

10 Alan Aspuru-Guzik 2017 
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Michael Bronstein, 2017 

Convolutional Neural Network (CNN): 
An Efficient Version of DNN with a Reduced 

Number of Model Parameters 

Input 
& Results 

From Each 
Layers 

CNN 



Deep neural nets have gone 
deeper for ImageNet: 
Å LeNet (1998) 
ï 5 learned layers 

Å AlexNet (2012) 
ï 8 learned layers 
ï Error Rate: 11.7% 

(for ImageNet) 
Å VGG (2014) 
ï 19 learned layers 
ï Error Rate: 7.3% 

ÅGoogLeNet (2014) 
ï 22 learned layers 
ï Error Rate: 6.7%  

ÅResNet (late 2015) 
ï 152 learned layers 
ï Error Rate: 3.57% 
 

 

AlexNet 

(2012) 

8 Layers 

VGG 

(2014) 

19 Layers 

ResNet 

(2015) 

152 Layers 

LeNet 

(1998) 

5 Layers 

GoogLeNet 

(2014) 

22 Layers 

(A 34-layer 

Version) 

Deeper and Deeper CNNs 



Deep Learning 
Increasingly Being Ported to Edge Devices 

ά{ƻƻƴΣ ƻǳǊ ŘŜǾƛŎŜǎ 
ǿƻƴΩǘ ƘŀǾŜ ƪŜȅōƻŀǊŘǎΣ 
touch screens, or other 
ǘǊŀŘƛǘƛƻƴŀƭ ƛƴǘŜǊŦŀŎŜǎΣ Χ 
Instead, they will be 
semi- or fully 
autonomous devices, 
such as vehicles, 
ŘǊƻƴŜǎΣ ŀƴŘ Ǌƻōƻǘǎέ 
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Federated Learning (Google, April 2017) 

άaȅ ǇƘƻƴŜ ƛǎƴΩǘ ǎƳŀǊǘ ǳƴǘƛƭ ƛǘ Ŏŀƴ read my mindΣέ aŀȅ нлмт 

E.g., Facial authentication is already here 



AI-powered Household Devices 
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We can now talk to devices when we need to get 
stuff done 

These voice platforms have become technology gateways 
in households 
 
A trade-off between convenience and privacy 
 



Where Does Knowledge in AI Come From? 

Most of the knowledge in the world in the future is 
going to be extracted by machines and will reside 
in machines 
ς Yann LeCun, Director of AI Research, Facebook 
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Pedro Domingos, The 

Master Algorithm: How the 

Quest for the Ultimate 

Learning Machine Will 

Remake Our World. New 

York: Basic Books, 2015 

http://www.basicbooks.com/full-details?isbn=9780465065707
http://www.basicbooks.com/full-details?isbn=9780465065707
http://www.basicbooks.com/full-details?isbn=9780465065707
http://www.basicbooks.com/full-details?isbn=9780465065707
http://www.basicbooks.com/full-details?isbn=9780465065707


A History 
Å1944: Neural networks first proposed by 

Warren McCullough and Walter Pitts. They 
argued that the neural networks could solve 
equations 

Å1950: AI as a discipline  

Å1980: Expert systems, genetic algorithms, 
multi-layer perceptron (MLP), 
backpropagation 

Å2010: Deep learning 
ïImproved algorithm, powerful computing 

hardware, and large datasets 

ï! ƎƻƻŘ ƴŀƳŜ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǿƻǊŘ άŘŜŜǇέ ŀƭǎƻ ƘŜƭǇǎ 
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PROJECT THETA 
 
 
Started in April 2017 on AI 
Transformation of Manufacturing in 
Taiwan 
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June 6, 2017 

With , etc. 


