Artificial Intelligence: What It Truly Can Do #1

A British science fiction writer Arthur C. Clarke famously wrote, /
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“Any sufficiently advanced technology is indistinguishable from magic.” /
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and that is very much the case with Artificial Intelligence today. //

ZLT, ZnBSHDOATHBEICIERICY T ES //

In 2016,/

2016%E1C /

Google’s Go-playing algorithm called AlphaGo /
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defeated the world Go champion, Lee Sedol. //
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Go is the most complex board game /
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that requires intuition and creativity, /
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so the game had long been considered to be difficult for machines. //
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But Al prevailed over humans much earlier than predicted, /
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making headlines around the world. //
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Machine Intelligence has achieved impressive results /

BEARANEE 133 < N SRR 2R LT w5 /

in practical fields as well, /

FH 28T /

such as labeling pictures, recognizing spoken language, and driving cars. //
News like this will make Al seem even more like magic. //
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But it is essentially a computer software, not an almighty god. //
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The only thing computers can do is computing— /

ORI
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mathematical calculations. //

D F O BEAN AT /)

Instead of being tricked by its illusion, /

AIDLIRBICERS N 5 DTIE 4 < /

we need to understand what exactly is Al—/

AL L 3R> % PR T 2 003803 % /

what it can do and what it can’t do—/
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and properly evaluate its potential impact /
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to the economy and to our daily lives. // Ve HE TG~ 22 1/
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Most computer scientists define Al /
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as a computer algorithm powered by advanced machine learning. //
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Let’s start with an algorithm. //
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An algorithm is a set of steps /
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that can be used to reach decisions and resolve problems. //
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An algorithm isn’t a particular solution or decision, /

TINTY AL L IFREDFRFPRED Z L TR/

but the method or process followed when providing a solution. //
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For example. if you want to calculate the average between two numbers, /

7 L2, 2ODBDVIE RO ETNIR/

you can use a simple algorithm. //
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The algorithm says: /
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‘First step: add the two numbers together. //

2Ty 70 2008 R LEDY L/

Second step: divide the sum by two.’ //
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When vou enter the numbers 3 and 5, you will get 4. //
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When vou enter 64 and 82, you will get 73. //

64802 ANT 2 EBBESND //

In other words, /

Sz g/

an algorithm is a set of procedure /
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that produces output based on specific input. //
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Computer algorithms run essentially the same way. //
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But they work on much more complicated problems /
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by harnessing its massive computing power. //
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For example, go-playing algorithm receives input /

2l zE, HEO7P LY RLIEA vy FERZITES

such as the current face of the board and the last move by the opponent. /
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and generates output, which is your next move that most likely claims victory. //
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Similarly, text-to-image algorithms like Stable Diffusion /

[AlBEIC . Stable Diffusion® X 9 % i RALZ /

are given text descriptions as input /

TXALDEBEVIA Ty b 25250/

and generate a corresponding picture as the output. //

ZIUCHIST 2827 F 7y P ELTHEART /Y

Algorithms for medical diagnosis are fed with skin images of a patient, /

EEZWHO 7T LI A3, BEDREOEENRAING L/

and then detect cancer and other potential health risks. //
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Artificial Intelligence: What It Truly Can Do #3

19 years before AlphaGo defeated the human champion, /
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IBM’s chess-playing computer “Deep Blue” /

IBMtHDF = AR @A 7L 3Y) XL TDeep Blue) 23/

beat the human chess champion, Garry Kasparov. //
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These two achievements look almost identical, /
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but these two board game algorithms were built quite differently. //
Deep Blue was programmed by expert chess players and computer scientists, /

CD2O0DWEHATINTY AL I3RS THZL 3 5T I N /
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while AlphaGo learned by itself. //
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Learning is the key thing here. //

EEL L) OBEEE )

AlphaGo self-learned how to play the game of go from data. //

AlphaGolZFEDOWED L ka2 T — o FH L/

In other words., Deep Blue had human teachers, but AlphaGo didn’t. //

Stz 1UE, Deep BluelllZ ABI DA D\ 7255, AlphaGolllZ W Zdr- 7z //

Instead, AlphaGo was taught by data. //
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First, AlphaGo was fed with 100.000 games /
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that strong amateurs played as a training data set /

W72 F a2 TEFONEE, HifiT—4% L LT/

and mimicked human players. //

ZLTABD 7 LA Y —2 Bl L7/

Then, it played against different versions of itself millions of times /
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and learned from its own data. //
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This self-learning mechanism is called “machine learning.” //
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The idea itself is nothing new, /

T7ATT7EHBEIEZHBIIL D DTIEAR\A/

but due to the massive increases in computing power in recent years, /

LA LITEDOEER O RIE LR ERIC K> T/

machine learning has become extremely powerful. //

BEbR-E 13D TR IS R > 7 /)

Machine learning involves a variety of methods as its subset, /
including Deep neural network, /

BEMRA I3 I F I E LML H B /
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which essentially imitates the way neurons work in the brain. //
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The whole beauty of machine learning algorithms is that /

BEE 7L 3) RAL0TIES LWwiild/

because they are learning for themselves, /

HOHHTYEL T L DT/

they can go beyond what we human programmers know how to do. //

AED 78 752 =0 > C 05 HEDRIGER Z LB TE S/

They make breakthroughs in many practical areas, /

B E 7 L ) AL 13 % { DFEAIRY e IR Tl 2 WY T % /

such as image recognition and self driving. //
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One of the technologies /
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that have been accelerated by the latest machine learning /

AT DM E T GEEDY) ML T3/

1s image labeling, /

[ Rk 72/

which is essential for self-driving cars. //

Z 43 H B HL I A AR 72 /)

In order to drive safely, /

LIRS 57291213/

the machine has to be able to tell the difference /

BEPRIEE\ D33 6 e U e & 2\ /

between a plastic bag, which can be run over, /

A X THOTHHEZVE=— LR E /

and a cat on the road. which should definitely be avoided. //
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Previously, if you wanted an algorithm to identify a strawberry, /

U\ﬁmi\ 7}1/3‘\]) X\\A Wb 2 %mué%kﬁ‘@f’ Fd

for example, /

7ok 218

the only choice was to teach machines what exactly is a strawberry. //

Jitkld, HEIC\VE SR EEICEZ D L kdroT /)

We had to mathematically define the fruit: /

Wb TR BEANCER L BT UE R S ot/

red, almost cone-shaped with shiny texture and regular dots, and so on. //

7k <L BIFMEEE T, 0000 L 7B E BHIICEA 726E, 55 //

But what if it’s not ripe? //

Tb, D LELFIN TR0 2 R Erok62) U

What if it’s bitten and not the shape of a cone? //

bl on TP TRy 27672 //

You have to predict every possible case, including very unusual ones, /

FNLT—ABEOT, EX)2H60562 FHL LTNEAS K/

and put them into the algorithm. //

ZLTT7N ) ZALICHAAT BT UL RS 7\ /)

Machine learning gets humans free /

BEbAAE 13, AR ZBR LTSNS /

from this ridiculously troublesome work. //

ZDEDPIED LI CHIBIREEDLS /I

Instead of teaching machines by human hands, /

ADTF THEMICEZ 2D TIE4 L/

we feed vast amount of pictures as training data. //

Pk REDHEGR 2 ZbT— 5 & LTH52% /)

Some of them have to include strawberries. //

ZoHiZiZwt ZOWHBL S FN T E0ELNH S /)

Then the machine figures out distinctive characteristics of the fruit /

Znno, HEE S SO o R D 1Y/

and self-learns how to identify the object. //

Z LT, ZoNRYZ @i 2 ke MmET 2 /)
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Machine learning seems to possess infinite possibilities, /
but we have to be aware of its limitations. //

BEE S B O 2O TV L) ICHEZ 5 )
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First, machines don’t understand. //

¥ BRI L v /)

They successfully identify the object, /

PRI N RY 2 5 F GEHT S /

not by understanding what it means, /

2Nz ERT 2002 HMET 5 LickoTTEREL/

but by relying on statistics and pattern recognition. //

fate/8 Y — v iRakIC i 5 2 I KXo T GRANT %) //

They only know /

KM AI > T a2

that the new image is similar to previously seen images /

B LSl D EiNc B s - \fRIcI T b 2 &%/

that are labeled “strawberry.” //
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The same is true for machine translation algorithms. //

B ZEDKEWMBER 7 LY ZLICHEZLS /

When vou type in “strawberry” on Google translate, /

27— 7OVENERIC ’strawberry” E ] HiATe & /

soon you get the result. //
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But it doesn’t know what exactly is strawberry. //

L LEIZ VS T o e wfil 2R TWw 2 DTl //

It only learned from data to give back “ichigo” /

TWE D) ERTIEZT =IO ELICTER/

when asked the translation of “strawberry.” //

“strawberry” DR Z = 5 1L 5 //

Second limitation is that they depend on enormous amount of data. //

2OHDBRRIZ, KRG T—FIZHH-> T\ 5 572 /)

For human infants to learn how to identify strawberries, /

ANEDAIN RS T2 RETEDL X HITH BT/

they only have to see the object several times. //
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But computers require millions of images as training data. //

L L2y Ea—%38a oM@y s—4 & LT3/

The drastic increase in machine learning capability in the last decade /

ELT104E D MR- E D PERE D K 2217 113 /

1s due to the easier and cheaper access to big data. //

By J T =PI TICAS X)) I ko BT/
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There is a type of algorithm called “reinforcement learning,” /
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which doesn’t require training data /

ZORHGIT—8 2B E Lig\/

and learns from trial and error alone. //
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Just one vear after AlphaGo beat Lee Sedol. /
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the team developed a much more elegant algorithm named AlphaZero. //

F—MF X OISz 7 L) R TAlphaZero) #BHFE L 72 //

Unlike its previous version, /
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AlphaZero knows nothing beyond the rules of the game /

AlphaZerolZ 7 — 2 D)L — )L IS D[ G HI S 72\ /

and learns literally from scratch. //

ZLTFEY) — 5T 2/

Instead of learning from human data, /
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it simply plays against itself completely randomly /

HOoHY LRI TR ODICNET 2/

and continually improves from every game it plays. //
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In 2018, AlphaZero defeated Stockfishg. /
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the 2016 top algorithm in chess. //
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Can vou guess how long it took AlphaZero /

AlphaZeroZS ENZZ T OE 2o 7 S 2/

to learn chess from scratch, /

— 6 F 2 ABEHL T/

prepare for the match against Stockfish? //

Stockfish T PLL 3 2 K TIZ //

Only four hours. //

7o 4R 72 /)

Not four vears or four days. //

YETH4HTH R /)

Just four hours of self-reinforcement learning /

72 o F- AR 0 H Ak =AY /

brought AlphaZero to be the strongest chess algorithm in the world. //

AlphaZeroZ L CTHEEBOF 2 A7 L TY ZALICLTCLESL /)
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Reinforcement learning is fit to any tasks /

AR 13 H S5 W 2 FRAEICHE LT 5 /

which can clearly state its goal and limiting conditions. //

FLEE & St % P ICECTE S //
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In self-driving, for example, /

the goal is to move from point A to point B as quickly as possible. //

HiE A2 OB ICTCE R X T BEIT A 2 L/

Limiting conditions include /

FIRIEHICIZIRD LI b DOBEEFNS /

not crushing with other cars and not hitting the wall. //

HDOELHEL BT ERREICIE O S RWI L

Then vou let the simulation run for a number of times. //

ZF0ho, I al—aviil SAFHILT Y/

At first, cars on the software drive completely randomly /

B, V7 F 727 FOHIZERITTE S DICHIET 5 /

and perform quite miserably. //

FLTUNN7 == A ETHOE W/

However, they gradually learn to drive safe /

L L., BRI IR A ICERIEIE T 2 Z L2287 5/

and eventually outperform human drivers. //

ZLTOWICIIADHEIET 28T 5 //
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Machine intelligence still falls far short of human intelligence. //

Though machines can learn to avoid a cat on a road, /

B3B8 LN Z g 2 L2 AHTEL LIFWVR /

they don’t understand what a cat is, and never find cats adorable. //

WML L 2w L, WA Es L)y 2 Edb vy

A Human driver can go home /

ADEEETFIF R -> T/

and make pancakes for his daughter and read books, /

Ay b= X BB W ARRGFAE D TE LB TES

while a self-driving algorithm can do nothing else but drive. //

— I CTHBEIE 7L 2 AL IGEIEDAA D Z E i TE R/

However, all we want for a taxi is to bring us to the destination /

LEDEA DY 72 —12KD 2 DIFHIMHITHENTIT > TN B Z L LITE/

as quickly, safely and cheaply as possible. //

TEE0E DAL HelT, BT/

What will the labor market in the future look like /

AREDIHET I E ) %> TV 5759 ? )

when computers outperform humans in specific tasks /

AV 2= PREEDHECAMEZEET L L/
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like driving a car, diagnosing cancer and even drawing a picture? //
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