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« 19974 IBM & =F(Deep Blue)7} K| M= o]
« IBM Deep Blue (32 nodes IBM RS/6000, 120 MHz cpu per node)

* 11.38GFLOPS (FLOPS : FLoating point Operations Per Second)
« H|W : Iphone6 &> 115.2 GFLOPS

« World chess Champion : Garry Kasparov in 1997
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Perceptron

DFF (Deep Feed Forward)

DBN (Deep Belief Network)

CNN (Convolutional Neural Network)
DN (Deconvolutional network)

RNN (Recurrent Neural Network)
LSTM (Long/Short Term Memory)
GRU (Gated Recurrent Unit)
Autoencoder

GAN (Generative Adversarial Network)
Attention Network

O Backfed Input Cell
. Input Cell
£\ Noisy Input Cell
@ Hidden Cell
. Probablistic Hidden Cell
@ spiking Hidden Cell
@ output cet
. Match Input Output Cell
. Recurrent Cell
. Memory Cell
. Different Memory Cell
Kernel

O Convolution or Pool

Markov Chain (MC)

Deep Convolutional Network (DCN)

IXIXIXIX]

Generative Adversarial Network (GAN)

9.9 9. 9
XAXIRERL R
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= B,
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Deep Residual Network (DRN)

Perceptran (P)

Recurrent Neural Network (RNN)
. o [

TN

Auto Encoder (AE)

Deconvolutional Netwark (DN)

A mostly complete chart of

Neural Networks

©2016 Fjodor van Veen - asimovinstitute.org
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Variational AE (VAE)

Hopfield Netwark (HN) Boltzmann Machine (BM)  Restricted BM (RBM)
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Liguid State Machine (LSM)  Extreme Learning Machine (ELM)

S

Radial Basis Network (RBF)

o

Lang / Short Term Memaory (LSTM)  Gated Recurrent Unit (GRU)
& i} [ )] [

Denoising AE (DAE)

Deep Feed Forward (DFF)
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Sparse AE (SAE)

Deep Belief Netwark (DBN)
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Deep Convolutional Inverse Graphics Network (DCIGN)
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Echo State Network (ESN)

Kohonen Network (KN) - Support Vector Machine (SVM)  Neural Turing Machine (NTM)

https://www.asimovinstitute.org/neural-network-zoo/
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RL Algorithms
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Model-Free RL
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Policy Optimization

|Policy Gradient <—
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Q-Learning

SN DQN
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Learn the Model

Model-Based RL
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4’{ World Models I—-‘ AlphaZero
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(Breadth-first search)
(Depth-first search)

Depth-first search
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KA EH (Knowledge
representation)

If-Then rule

Frame

Semantic net (2|0

- =2| (Logic)

« X =2| : Proposition Logic
« 20{=2| : Predicate Logic

o A E|='l E °:.,°30° "
+ 2E2% 7|5 20
- RDF, OWL e
. 2BHASH K| AT
. A, B2 7|8 B, HX|0|2
- S E T &
L B4 7| e XA EH

Erdos—Renyi Model

Barabasi—Albert Model

Gilbert Model

0 5]
o g 5
0 00,0

] 11
OCIO lrj-l oo 'éol_

o0o-8-9-0%
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=2 (Inference)

44 % 1
ru rhu

P A Ao X2
(Forward inference)
(Backward inference)
o xg

2| (Bayesian theorem)
| (marginalization)

o,
4o = U o 2 12
o 0%

o H o
1A

&
Fot

P(B|A) xP(A)
P(B)

P(A|B) =

Or the extended alternative:

P(B|A) *P(A)
P(B|A) *P(A)+P(B|A) xP(A)

Where A must be understand as not-A

P(A|B) =




7|4 &t& (Machine learning)
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S5h% (Supervised learning) : 7ZIENF = &%
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ENEE+ 2s s+ G= oS e A
« H|X| =35 (Unsupervised learning) : A& &
- 0] Blez =X =T = HolHE= 2H IEHE F=5t= A
. %@Paﬁ (Reinforcement learning)
= Mo Chot A EHl HE elFX= HAT d™s ol 7|t
(expected reward)OI ZEI EH7r El = MM (policy) S &= Sh&
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43+101 =144 =
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R.-0.B.0.T. Comics

“"HIS PATH-PLANNING MAY BE
SUB-OPTIMAL, BUT IT'S GOT FLAIR."




0| 0| E (Agent)

- BDI (Belief-Desire-Intention) &= &
- Belief (20]| CHot HE), Desire(RH),
Intention (2|, FHZEE ?I°t MF =H)
« XTI E Q0] 00| E (Software agent)
« }12 (Chatbot) : Siri, Now
- =2|™ 0f|0| M E (Physical agent)
- Z& (Robot)
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What can | help
you with?
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OOl OrO|'d (Data Mining)

= 214 (Voice Recognition)

ZA+#E H|E (Computer Vision)
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« 4214l (Voice Recognition)
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« §EAHM (Information Retrieval)
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Healthcare Industry is dealing with data overload

 IBM Watson Health Care

* Personalized Health Care

» Understands natural language

« Adapts and leans

» Generates and evaluates hypotheses

« Google Deepmind Health Care Xt
20163 Apple 2|2 HE 22| Z2HE YA Glimpse 21

IBM Watson Health Cloud
HIPAA complant, standard based, massively scdabis

@ DeepMind Health

CLINICIAN-LED TECHNOLOGY
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Autonomous Vehicles Need Experimental Ethics: Are We Ready for Utilitarian Cars?
\m / [Bonnefon, Shariff, Rahwan, 2015.10]

Higa
plO)

’ N
f (7
(6) a2t 228 H?_rop
E2je A2 Hi T T
55 % 57|









Of

« Singularity
« 7128 #=0| o= ote7t Yl5ta
T=HOE FII5l= AlE

o O]

— (|
. OIZX|50] QI7to| X5 2L} O A
231 2= AH

* R. KUI’ZWGI|O| “The sin uIarlt IS

near"Of| A= 20454 7[= | Of
H LEStA = Aozt 01|

2l S X2 E0|E (Singularity)

BONUS MATERIAL: Includes multimode G with over 60 graphs, charts, and illustrations.

SIHGIJLHHIW

HUMANS
TRANSCERD
BIOLOGY

RAY KUHZUIEIL

HOR OF THE AGE OF SPIRITUAL MACHINES




209 = AREFE EC2sote ARHE 2E)

SeiotAE - 312 Y 20 HE BRMY BAKL - AAISE (99%)
B ACSELr 43— ALLE H7|A . 2EO8%)

(30002t M| HeE asstr Zat= a7 [T

S HY 50| F4H - XSAH AX[LIO] - ZIX] H2i(96%)

B|AAE - ZAL - MISAL - 0|5 - B38| F-2(94%)

AOHYX} - STl R92%)

HAZIAL - BjAIZ|A} - RS MHSTHAKBS%)

ZH|E0IRH - =AY - MY - BEIAN83%)

209 20| AR2FX|X] 42 Zg

E|DfelAt - S8t mAL - AR|EEK} - AR} -

gl=2flo]4 ZEAH0%)

SEE0|H - F20|e] - AFEHAARENT} . SSTAL -
HEXL - ZEEA} - LH3E QJAF - MIU=DHLIE(1%)

SO - KTt - LFBZAXILIO] - FBZEUIK - AIZIELT} -

- . IAECIX0|YH - Z2FM - F2CE0 - E2(2%)

O|l2AISO] A2 SEE st - ot - B%) B RS- SEHEA - K20}
one = S A O 817} - AmEgof FHEXH4%)

2l Sl Diher= 4 8L e . 2EQIX} - A8{K} - OH7}0I= - ABIEIK} - S28IX} -

ST} - 714 - YARA TRIHE~7%)



OIZX|S AlCfo| WRSH 53

—

202040f| 71 £Q8! 107X YR S

- oH2t Tlot(sensemaking): 00| ZXHGIALE S2fit AAS B2 2C} 2
MZE ojnjo} AlE2 QlojLi= Saf

- Al3H XI5(Social Intelligence): [} 2 AlZIS3} ZEX 0|2 207

W T 55

- ZAI5}D H 28 £ 9l At (Novel and Adaptive Thinking): 7|02

S0 Btl $4j0] Of 22 WO BHIE St 52
- C}251%2¥(Cross-cultural Competency): 2515 %02 718l EIQIS

ofalstn G916t BrotsY 4 = st

- AFEH A2 (Computational Thinking): HE0| 2A01%E C0[E{0] 273k
Tk HOJE(O] £01 QU= 44X oj0jS HolLe S

- &0|C]0f 2|E{2JAl(New Media Literacy): 570|C|012 225 22
FHEZ OIET, FHEHCR HEE HolS0|= 53

- 23128 5(Transdisciplinary): S20| ZA|IZ Flo{de= Cish
AR FIAE ofsi5ts S

- C|XFQl Of2IEAI(Design Mindset): S7at= 212 97| 9o X&sH ¢
T2HAS JlLstn Eolst= 5

- OIX|& E35} 22|(Cognitive Load Management): Z2 0| w2} HEE
TSt Zejls 5=

- 71} 8§2{(Virtual Collaboration): 71} Elo| M2 ZZS S2{LiDd

ZoiS Zojul HAXS Fole 521



