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"Artificial Intelligence 3 ed." by P.H. Winston o/‘
established in the 1980s, published in 1992

* Part 1: Representations and Methods I8 & Fi%

* Introduction, Semantic Nets and Description Matching, Generate and Test and Problem
Reduction, Nets and Basic Search, Nets and Optimal Search, Trees and Adversarial Search,
Rules and Rule Chaining, Rules Substrates and Cognitive Modeling, Frames and Inheritance,
Frames and Commonsense, Numeric Constraints and Propagation, Symbolic Constraints and
Propagation, Logic and Resolution Proof, Backtracking and Truth Maintenance, Planning
Using If-Add-Delete Operators,

® Part 2: Learning and Regularity Recognition =& & iR 58

® Learning by Analyzing Differences, Learning by Explaining Experience, Learning by
Correcting Mistakes, Learning by Recording Cases, Leaning by Managing Multiple Models,
Learning by Building Identification Trees, Learning by Training Neural Nets, Learning by
Training Perceptrons, Learning by Training Approximation Nets, Learning by Simulating
Evolution

® Part 3: Vision and Language T X—3I @@ E5ASEE

®* Recognizing Objects, Describing Images, expressing Language Constraints, Responding to

Questions and Commands
14
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Yearly visits and one year life
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MIT AT Lab, the mother of AI founded in /
1967 ((

® | was a member in 1993, 2002, 2012; visiting there almost every year
* Al lab is combined with LCS and now renamed as CSAIL, MIT
* Spanned off various Al labs in the US, such as Stanford SAIL

® iRobot Roomba, or other many inventions

* | was involved with Common Lisp design in early days, later W|th
natural language QA schemes .

® Al reflects the experiences of human, and is built to f
mputer, so various different types of researc
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What is ConceptNet?

* Alarge domain-general semantic

network of “common sense”
knowledge about words

Knowledge graph contains 17 million
facts about the way the world works

and was developed over 17 years by
co-founders

Internationally respected open data
project

Sets the ground work for Luminoso

to expand to an additional 70
languages

Modeled to be accurate for both big
and small data
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®* Yuen-Hsien Tseng, Chi-Jen Lin, Hsiu-Han Chen, Yu-I Lin: Toward Generic Title Generation for Clustered
Documents,Third Asia Information Retrieval Symposium, AIRS 2006, Singapore, October 16-18, 2006,
pp.145-157
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S CAFTHEE Google 635,86 0.20
8

1 Cruise 10,015 284 28.36 25(GM)
g Nissan 4,099 28 6.83 5
Delphi 3,125 178 56.95 2(Audi)
Google Bosch 983 1,442 1466.94 3
AL Mercedes 673 336 498.95 1
BMW 638 1 1.57 1(EHERE)
1 Ford 590 3 5.08 2
Tesla 550 182 330.91 4

Honda 0 0 0.00

VW 0 0 0.00
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\OU.S. Postal Service Testing Self-Driving Trucks
The Wall Street Journal
j\ Jennifer Smith May 21, 2019

®* The U.S. Postal Service (USPS) is conducting a two-week pilot study in
which self-driving trucks complete a more-than-1,000-mile mail run
between Phoenix and Dallas. The test will utilize big rigs from
autonomous trucking company TuSimple to haul trailers on five round
trips between distribution centers in the two cities. The trip normally
takes about 22 hours with human drivers, and is serviced by outside
trucking companies that use two-driver teams to comply with federal
regulations limiting drivers' time behind the wheel. The autonomous
trucks are part of a USPS effort to cut operating costs and fuel
expenses, and improve truck safety and use its fleet more efficiently.
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Appeared as a commercial product in 2002, then, f
Improved many times till now

\) iIRobot Roomba
\] https://www.irobot-jp.com/roomba/index.html
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Case Study: AlexNet % PR

dense

N 48 192 192 128

. [Krizhevsky et al. 2012] ; ¢ o, \ e o
s 5| > : = \E 3] | Be g
A l h 57 }i’ ;_J e 13
O Full (simplified) AlexNet architecture: B s’i'}'a.a'.ﬁ 5 = - 'mx N o M s T Im
[227x227x3] INPUT Vot \|___| pootng pooling

[55x55x96] CONV1: 96 11x11 filters at stride 4, pad 0
[27x27x96] MAX POOL1: 3x3 filters at stride 2
[27x27x96] NORM1: Normalization layer

~ [27x27x256] CONV2: 256 5x5 filters at stride 1, pad 2
[13x13x256] MAX POOL2: 3x3 filters at stride 2
[13x13x256] NORM2: Normalization layer
[13x13x384] CONV3: 384 3x3 filters at stride 1, pad 1
[13x13x384] CONV4: 384 3x3 filters at stride 1, pad 1
[13x13x256] CONVS: 256 3x3 filters at stride 1, pad 1
[6x6x256] MAX POOL3: 3x3 filters at stride 2
[4096] - C6: 4096 neurons
[4096] ~C/: 4096 neurons
[1000] ~C&: 1000 neurons (class scores)

Details/Retrospectives:

- first use of ReLU

- used Norm layers (not common anymore)
- heavy data augmentation

- dropout 0.5

- batch size 128

- SGD Momentum 0.9

- Learning rate 1e-2, reduced by 10
manually when val accuracy plateaus
- L2 weight decay 5e-4

-7 CNN ensemble: 18.2% -> 15.4%
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* You may compare the outputs between Nov.2016 — and before

®* RNN based technology has been polished up
#5R(32016F 11 DFEAMD ANEG 2 CGNMTZE AL K

Input sentence: Translation (PBMT): Translation (GNMT): Translation (human):
st THSERENRn | Li Kegiang premier Li Kegiang will start the Li Keqiang will initiate the
ARIBE Y EEMEE] Ed | added this line to start annual dialogue annual dialogue
NEALIEH S 28T | the annual dialogue mechanism with Prime mechanism between
i Bl 4R TR B YR B mechanism with the Minister Trudeau of premiers of China and

Al o

Canadian Prime Minister
Trudeau two prime
ministers held its first
annual session.

Canada and hold the first
annual dialogue between
the two premiers.

Canada during this visit,
and hold the first annual
dialogue with Premier
Trudeau of Canada.

)
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