
C-S David Chen, National Taiwan University

CIE 5133 機器學習與深度學習導論
線上課程

開始之前 (09.22.2021)

• 請將你的麥克風靜音
• 請找個安全、舒適的空間
• 聽講時有任何問題請到 slido #073374 留言
• 我們會透過 Zoom, slido, 討論區，臉書社群來強化無法面對

面所造成的互動不足，同學們有任何建議也請讓我們知道。
• Stay Home! Happy Learning!!



加簽？
旁聽？

1. 目前已經已順利選上本課程的
同學 100 人。

2. 目前已初選登記，但需加簽的
同學 89 人：我們會將個人的
加簽授權碼陸續寄給你，請留
意。

3. 還沒登記的同學：請至 NTU 
Cool 登記，如果人數不要太離
譜，我會儘可能加簽。

4. 歡迎旁聽，請寄 email 給我
(dchen@ntu.edu.tw) 或大助
教 (harry@caeca.net) 。

Question? Zoom 回應舉手、Zoom 聊天留言、
slido #073374 留言

mailto:dchen@ntu.edu.tw
mailto:harry@caeca.net


• Welcome!
• Instructor: Prof. Chuin-Shan David Chen (陳俊杉) 
• What will we do for this course? (see syllabus).

CIE 5133 機器學習與深度學習導論

Course FaceBook
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Fun time: who is not your TA?
(1) 黃政維
(2) 張鈞程
(3) 黃琮煒
(4) 宋嘉誠
(5) 王鈞平

https://www.sli.do/
#073374



1. Why Engineering? Why Artificial Intelligence (AI)? 
Why AI + Engineering?

2. Machine Learning and Supervised Learning
3. Deep Learning and Computer Vision
4. In addition to this course …

In this introduction …
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1. Why Engineering? Why AI? Why AI + Engineering?



C-S David Chen, Department of Civil Engineering, National Taiwan University

Fun time: let's put 10 seconds on the clock and 
name the appliance in your home that would be 
the hardest to live without.

? ?

https://www.sli.do/
#073374



A Century of Innovation: Twenty 
Engineering Achievements That 

Transform Our Lives (1901 – 2000)
• Electrification
• Automobile
• Airplane
• Water Supply and Distribution
• Electronics
• Radio and Television
• Agricultural Mechanization
• Computers
• Telephony
• Air Conditioning & Refrigeration
• Highways
• Spacecraft

• Internet
• Imaging
• Household Appliances
• Health Technologies
• Petroleum and 

Petrochemical 
Technologies

• Lasers and Fiber Optics
• Nuclear Technologies
• High-Performance 

Materials 
George Constable, et al. 2003. A Century of Innovation: Twenty Engineering Achievements that Transformed 
our Lives. Washington, DC: Joseph Henry Press. https://doi.org/10.17226/10726.



Topping the list is electrification. 
More than half of the “Top 20” 
would not have been possible 
without it. Abundant and available 
electric power helped spur 
America’s economic development 
and distributed benefits widely, 
from cities to farms. This 
achievement clearly shines as an 
example of how engineering has 
changed the world.

George Constable, et al. 2003. A Century of Innovation: Twenty Engineering Achievements that Transformed 
our Lives. Washington, DC: Joseph Henry Press. https://doi.org/10.17226/10726.





Artificial Intelligence
Machine Learning & Deep Learning

Source: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



Andrew Ng, What Artificial Intelligence Can and Can’t Do Right Now, Harvard Business Review, November 2016.

• Being able to input A and output B has transformed many industries.
• These AàB systems have been improving rapidly, and the best ones today 

are built with a technology called deep neural networks.
• Many impacts from AàB centers on fast and accurate prediction. 



Tesla released what Autopilot’s neural net can see (2020.01.31)

https://www.tesla.com/autopilotAI

Apply cutting-edge research to train deep 
neural networks on problems ranging from 
perception to control. Our per-camera 
networks analyze raw images to perform 
semantic segmentation, object detection and 
monocular depth estimation. Our birds-eye-
view networks take video from all cameras to 
output the road layout, static infrastructure 
and 3D objects directly in the top-down view. 

Our networks learn from the most complicated 
and diverse scenarios in the world, iteratively 
sourced from our fleet of nearly 1M vehicles in 
real time. A full build of Autopilot neural 
networks involves 48 networks that take 
70,000 GPU hours to train 🔥. Together, they 
output 1,000 distinct tensors (predictions) at 
each timestep.
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• What is it that AI does 
that’s unique? Prediction. 

• The process of filling in 
missing information is 
called prediction. 

• Prediction is the central 
input into decision making.

• Artificial intelligence can be 
understood as a drop in the 
cost of prediction.

Agrawal, Ajay, Joshua Gans, and Avi Goldfarb, “Prediction Machines: The Simple Economics of Artificial Intelligence,” 
Harvard Business Review Press, 2018. 



• Current wave of advances in AI doesn’t actually
bring us intelligence but instead a critical 
component of intelligence: prediction.

Semiconductor AI

Agrawal, Ajay, Joshua Gans, and Avi Goldfarb, “Prediction Machines: The Simple Economics of Artificial Intelligence,” 
Harvard Business Review Press, 2018. 
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Fun time: which answer is correct?
(1) Machine learning is a subfield of artificial 

intelligence 
(2) Deep learning is a subfield of artificial 

intelligence
(3) Deep learning is a subfield of machine 

learning
(4) All of the above
(5) None of the above

https://www.sli.do/
#073374
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2. Machine Learning and Supervised Learning
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Valigi and Mauro (2020), Zero to AI, Manning Publications. 
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Machine Learning (Supervised Learning)

(Model, Implicit Rule)

(e.g., Cat or Dog)

Data

Answers
(Labeled)

AnswersMachine
Learning

𝑦 = 𝑓(𝑥)𝑥

𝑦
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Fun time: consider the task of automated spam 
detection email, what is the label?
(1) email sender
(2) email server
(3) email subject
(4) strange words or phrases (“Viagra”, “Nigerian 

prince” etc.)
(5) spam or not spam

https://www.sli.do/
#073374
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Supervised Learning: simple xày to enable many 
applications

𝑥 𝑦

Andrew Ng, What Artificial Intelligence Can and Can’t Do Right Now, Harvard Business Review, November 2016.

Photo tagging

Loan approvals

Targeted online ads

Speech recognition

Language translation

Preventive maintenance

Self-driving cars
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3. Deep Learning and Computer Vision
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沈向洋：以Deep Learning 為核心的 Computer
Vision，十年內將全⾯取代人眼 (2019.10.31 【與
AI大師沈向洋博士對話】)
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ptg29705823

.BDIJOF 7JTJPO ��

'JHVSF ���� 1FSGPSNBODF PG UIF UPQ FOUSBOUT UP UIF *-473$ CZ ZFBS� "MFY/FU XBT UIF
WJDUPS CZ B IFBE�BOE�TIPVMEFST 	�� QFSDFOU�
 NBSHJO JO UIF ���� JUFSBUJPO� "MM PG UIF CFTU
BMHPSJUINT TJODF UIFO IBWF CFFO EFFQ MFBSOJOH NPEFMT� *O ���� NBDIJOFT TVSQBTTFE

IVNBO BDDVSBDZ�

'JHVSF ���� 5IF FNJOFOU #SJUJTI�$BOBEJBO BSUJăDJBM OFVSBM OFUXPSL QJPOFFS (FPĂSFZ
)JOUPO IBCJUVBMMZ SFGFSSFE UP BT iUIF HPEGBUIFS PG EFFQ MFBSOJOHu JO UIF QPQVMBS QSFTT�

)JOUPO JT BO FNFSJUVT QSPGFTTPS BU UIF 6OJWFSTJUZ PG 5PSPOUP BOE BO FOHJOFFSJOH GFMMPX BU
(PPHMF SFTQPOTJCMF GPS NBOBHJOH UIF TFBSDI HJBOU�T #SBJO 5FBN B SFTFBSDI BSN JO

5PSPOUP� *O ���� )JOUPO :BOO -F$VO 	'JHVSF ���
 BOE :PTIVB #FOHJP 	'JHVSF ����
 XFSF
KPJOUMZ SFDPHOJ[FE XJUI UIF 5VSJOH "XBSE�UIF IJHIFTU IPOPS JO DPNQVUFS TDJFODF�GPS

UIFJS XPSL PO EFFQ MFBSOJOH�

From the Library of Chuin-Shan Chen

ILSVRC (the ImageNet Large Scale Visual Recognition Challenge) 
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機器學習與資料處理的主要流程

ptg29705823

.BDIJOF 7JTJPO ��

'JHVSF ���� &OHJOFFSFE GFBUVSFT MFWFSBHFE CZ 7JPMB BOE +POFT 	����
 UP EFUFDU GBDFT
SFMJBCMZ� 5IFJS FąDJFOU BMHPSJUIN GPVOE JUT XBZ JOUP 'VKJăMN DBNFSBT GBDJMJUBUJOH

SFBM�UJNF BVUP�GPDVT�

BMHPSJUIN XBT FąDJFOU FOPVHI UP CF UIF êSTU SFBM�UJNF GBDF EFUFDUPS PVUTJEF UIF SFBMN PG
CJPMPHZ���

%FWJTJOH DMFWFS GBDF�EFUFDUJOH êMUFST UP QSPDFTT SBX QJYFMT JOUP GFBUVSFT GPS JOQVU JOUP
B NBDIJOF MFBSOJOH NPEFM XBT BDDPNQMJTIFE WJB ZFBST PG SFTFBSDI BOE DPMMBCPSBUJPO PO
UIF DIBSBDUFSJTUJDT PG GBDFT� "OE PG DPVSTF JU JT MJNJUFE UP EFUFDUJOH GBDFT JO HFOFSBM BT
PQQPTFE UP CFJOH BCMF UP SFDPHOJ[F B QBSUJDVMBS GBDF BT TBZ "OHFMB .FSLFM�T PS 0QSBI
8JOGSFZ�T� 5P EFWFMPQ GFBUVSFT GPS EFUFDUJOH 0QSBI JO QBSUJDVMBS PS GPS EFUFDUJOH TPNF
OPO�GBDF DMBTT PG PCKFDUT MJLF IPVTFT DBST PS :PSLTIJSF 5FSSJFST XPVME SFRVJSF UIF EFWFM�
PQNFOU PG FYQFSUJTF JO UIBU DBUFHPSZ TPNFUIJOH UIBU DPVME BHBJO UBLF ZFBST PG BDBEFNJD�
DPNNVOJUZ DPMMBCPSBUJPO UP FYFDVUF CPUI FąDJFOUMZ BOE BDDVSBUFMZ� )NN JG POMZ XF
DPVME DJSDVNOBWJHBUF BMM UIBU UJNF BOE FĄPSU TPNFIPX�

*NBHF/FU BOE UIF *-473$
"T NFOUJPOFE FBSMJFS POF PG UIF BEWBOUBHFT -F/FU�� IBE PWFS UIF OFPDPHOJUSPO XBT B
MBSHFS IJHI�RVBMJUZ TFU PG USBJOJOH EBUB� 5IF OFYU CSFBLUISPVHI JO OFVSBM OFUXPSLT XBT
BMTP GBDJMJUBUFE CZ B IJHI�RVBMJUZ QVCMJD EBUBTFU UIJT UJNF NVDI MBSHFS� *NBHF/FU B MB�
CFMFE JOEFY PG QIPUPHSBQIT EFWJTFE CZ 'FJ�'FJ -J 	'JHVSF ����
 BSNFE NBDIJOF WJTJPO
SFTFBSDIFST XJUI BO JNNFOTF DBUBMPH PG USBJOJOH EBUB����� 'PS SFGFSFODF UIF IBOEXSJUUFO
EJHJU EBUB VTFE UP USBJO -F/FU�� DPOUBJOFE UFOT PG UIPVTBOET PG JNBHFT� *NBHF/FU JO
DPOUSBTU DPOUBJOT UFOT PG NJMMJPOT�

5IF �� NJMMJPO JNBHFT JO UIF *NBHF/FU EBUBTFU BSF TQSFBE BDSPTT ����� DBUFHPSJFT�
5IFTF DBUFHPSJFT BSF BT EJWFSTF BT DPOUBJOFS TIJQT MFPQBSET TUBSêTI BOE FMEFSCFSSJFT� 4JODF
���� -J IBT SVO BO PQFO DIBMMFOHF DBMMFE *-473$ 	UIF *NBHF/FU -BSHF 4DBMF 7JTVBM
3FDPHOJUJPO $IBMMFOHF
 PO B TVCTFU PG UIF *NBHF/FU EBUB UIBU IBT CFDPNF UIF QSFNJFS

��� " GFX ZFBST MBUFS UIF BMHPSJUIN GPVOE JUT XBZ JOUP EJHJUBM 'VKJêMN DBNFSBT GBDJMJUBUJOH BVUPGPDVT PO GBDFT GPS
UIF êSTU UJNF�B OPX FWFSZEBZ BUUSJCVUF PG EJHJUBM DBNFSBT BOE TNBSUQIPOFT BMJLF�
��� JNBHF�OFU�PSH
��� %FOH +� FU BM� 	����
� *NBHF/FU� " MBSHF�TDBMF IJFSBSDIJDBM JNBHF EBUBCBTF� 1SPDFFEJOHT PG UIF $POGFSFODF PO
$PNQVUFS 7JTJPO BOE 1BUUFSO 3FDPHOJUJPO�

From the Library of Chuin-Shan Chen

• Engineered features leveraged by Viola 
and Jones (2001) to detect faces 
reliably. 

• Their efficient algorithm found its way 
into Fujifilm cameras, facilitating real-
time auto-focus. 
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Deep Learning: Find the Features by Neural Network Layers



NTUCE - NCREE AI Research Center

Deep Learning for Computer Vision:
Convolutional Neural Networks (CNN)

source: https://ujjwalkarn.me/2016/08/11/intuitive-explanation-convnets/

https://ujjwalkarn.me/2016/08/11/intuitive-explanation-convnets/
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Computer Vision with CNN

source:http://cs231n.stanford.edu/slides/2018/cs231n_2018_lecture11.pdf

http://cs231n.stanford.edu/slides/2018/cs231n_2018_lecture11.pdf
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In addition to this course …
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http://AIEngineer.tw

Mission
• Advance engineering practice with AI.
• Train next-generation engineers in AI era.
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2020.08.31
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• 臺大土木系博士班於
2019招生新增「人
工智慧工程應用」領
域

• 春季班、秋季班
• 每月三萬元獎學金*



NTUCE - NCREE AI Research Center

AI will not replace engineers, but 
engineers who use AI will replace those who do not.

Welcome on board!


