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Deep Learning

« AlZE[TB50FFEDTL—IRIL—

MIT
Technology

Review

LISTS

INNOVATORS UNDER 35

DISRUPTIVE COMPANIES

10 BREAKTHROUGH
TECHNOLOGIES 2013

DeepLearning

With massive
amounts of
computational power,
machines can now
reco%mze objects and
translate speech in
real time. Artificial
intelligence is finally
getting smart.

Temporary Social
Media

Messages that quickly
self-destruct could
enhance the privacy
of online
communications and
make people freer to
be spontaneous.

BREAKTHROUGH TECHNOLOGIES

Prenatal DNA
ncing

Reading the DNA of
fetuses will be the
next frontier of the

enomic revelution.

ut do you really want
to know about the
genetic problems or
musical aptitude of
your unborn child?

>

NOMINATIONS »

Introduction

Additive
Manufacturing

Skeptical about 3-D
pnnhng" GE, the
world's \argest
manufacturer, is on
the verge of using the
technology to make
jet parts.

The 10 Technologies

F—sEbECTAERET &M IS BIIES

Past Years

Baxter: The Blue-
lar Robot

Rodney Brooks's
newest creation is

easy to interact with,
but the complex
innovations behind the
robot show just how
hard it is to ge\ along
with people. >

Memorylmplants

A maverick

deciphered the code
by which the brain
forms long-term
memories. Next:
testing a prosthetic
implant for people
suffering from long-
term memory loss.

SmartWatches

The designers of the
Pebble watch realized
that a mobile phone is
more useful if you
don't have to take it
out of your pocket.

Ultra-Efficient Solar
Power

Doubling the
efficiency of a solar
cell would completely
change the
economics of
renewable energy.
Nanotechnology just
might make it
possible.

Big Data fromCheap
Phones

Collecting and
analyzing information
from simple cell
phones can provide
surprising insights into
how people move
about and behave -
and even help us
understand the
spread of diseases.
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Supergrids

A new high-power
circuit breaker could
finally make highly
efficient DC power
grids practical. N
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o H—bTRT—U3v7T(1956)
— NI %08 (Artificial Intelligence) EWVSEEMNRES
— John McCarthy, Marvin Minsky. Allen Newell, Harbert Simon(/—~JL
BEFE) . £8Fa1—LJE
— cf) HEZRHDOIUE1—FENIAC (1946)DH T M 105
e 1960F ~ F—RAIT—L (Hif¥. Toy problem)
— TEIBFEEARR (1957) . Za—F /LR yhT—2(1963) . BT ILT )X L (
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STRI
Go to Shinjuku from u-Tokyo

ABZ—hk

(BTiRZH)  at(u-tokyo). at(u-tokyo)

« at(Hon3) :- at(u-tokyo), walk(u-tokyo,Hon3).

« at(Nezu) :- at(u-tokyo), walk(u-tokyo,Nezu).

« at(u-tokyomae) :- at(u-tokyo), walk(u-tokyo,u-
tokyomae). at(Hon3) at(Nezu)

« at(Shinjuku) :- at(Hon3), marunouchi(Hon3,Shinjuku).

« at(lkebukuro) :- at(Hon3),
s marunouchi(Hon3,lkebukuro).

« at(Shinjuku) :- at(lkebukuro), JR(Ikebukuro,Shinjuku).

« at(Ocha) :- at(Hon3), marunouchi(Hon3, Ocha).

« at(Shinjuku) :- at(Ocha), JR(Ocha, Shinjuku).

« at(ShinOcha) :- at(Nezu), chiyoda(Nezu, ShinOcha).

« at(Ocha) :- at(ShinOcha), walk(Ocha, ShinOcha).

« at(Yotsuya) :- at(u-tokyomae), nanboku(u-
tokyomae,Yotsuya).

3—J)L at(Shinjuku) :- at(Yotsuya), at(Shinjuku)

_rTFarUhUUCI’TI'(‘YUGUya'SnmJUKU)

e 1 :- at(Shinjuku). : :
Si{ShiRuku) Solution: {walk(u-tokiyo,Hon3),
X MREEREEVSKREHB Marunouchi(Hon3,Shinjukt
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- FIR G BEHE
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« EIBICBELVEEE. BR-HRBELLT, SFEERIT NIEHETS
o BB TELGITNIEEETEL
« UL, MMTOTULIRETS, REMGEBIIERTED, BohY,

o IOLEBRITMA . UTOLIGEEMLGEIZNT —LEEDET >N ITFIC
— 1966 HWEIERRIC I 5B EHGALPACLR—RAVTY=.
— 1969 MinskylZ &b Perceptron® R R D EEEA
o 2EBEM=a—FIIRx YT —UTIIRER A BELON TSR
« (BREEHICEITZREINBO>TIHLRERIND, )
« 19708~ Z O
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« 1980F ~ FEIRAIT—L (FIHEDER)
— IFXR/IN—FRTL
— HESHARTOTHH(1981) 570 BHMCERTZO Ik
— AIDEEA

« 1995%F~ HBUADOZDORK

Work in Progress - Do not publish STRJWS: March 6, 2015 #F 5z & 14



ELIZA(1964)

o WEEVATL

o WEEICH-DTDIL—ILZFERL., BEERMEEZITD
—  “My head hurts” — "Why do you say your head hurts?“
— “My mother hates me” — "Who else hates you?”

File Edit Options Buffers Tools Help

o 1976FEMDEHFIZENIE. AR :
S Cl-zOaAVE1—4T0s PP X 0ES AV ARSI E?

JLg I am the psyvchotherapist. Flease, describke wvour prokblems. -]
7-ZA'~:L,\|F!E’:”~/X.L,~0 Bey P i F

§Each time
o vou are finished talking, tvpe RET twice.
« XEDEHRERFSIETHED
ag—-i s
7'—74/\-‘;E$1 o T‘&L—C*E%/U Mavbe wvou should consult a doctor of medicine, T am a psychie
:[,)\ % 5 'iHBE‘:_A [,) Satrist.
':L/—C<;I’L&$EAJT£U&L\OT:: Okay, I1'll do that then.
&75§%OT:&L\50 Can vou elaborate on that?

What are vou talking about? Mo I cannot elaborate. Zee yvou li

o BRIATIEAIEKELFEEND, || saver

— TW|tter0)7|_\“J|* Why do vou say that?

. ﬁgﬁ:/xj__l-\o)%g%b‘sﬁﬁ How you're just talking nonsense!

O)S ] What makes vou believe now I am just talking nonsense?
Ir

I hawve a terrible hesadache.

You are not making any sense.

Ferhaps vour plans hawe something to do with this.
** “*doctor* {Doctor Fill)--T1--Top-——--——-—-———————+

-



STRI
IHR/N—rDZXT L MYCIN

o RAVIA—KRRKETIVOERYOIZS. 6FEDEAZNTTHFEINE-IEXX
IN—F U RT L
o VATLIFGEEHOMBEEZZHL. MEYEBEZHRETHILSICTHIUSN
TWT.BEDREDI=-HITHEEXHE T 5,
— 500D I)L—I)L, MEDEZFIZHT

IL—IL DI D T=8 D *fEE
(defrule 52 Q: IEHIFEZ?
if (site culture is blood) A: &
(gram organism is neg) Q: HENT T LERBIZESINEDHERIL?
(morphology organism is rod) A R HAT4T
(burn patient is serious) Q: HEDHIEL?
then .4 A: IR
(identity organism is pseudomonas)) Q: BEFDREAITVDELD, DELLZ LM ?
A:DEW
— pseudomonas (FxIE &) &¥IE
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o BIERARYFT—5(1960-) I AEBIDEIEND—FETHAIEKRIIENDIEELZTRT =0
DETILTHD, A REX)TUIZE>TEZLONT=,

e Cyc(1984-)[%. — iR EHBET —IN—R (HEA—X)1EL . A EREZF D HER
AT LERETHILFENETHTOC IR, 2082 THEEE R HSELY,

(#%isa #3$BillClinton
#$UnitedStatesPresident)

"Bill Clinton belongs to the collection of U.S.
presidents”

(#$genls #$Tree-ThePlant #$Plant)
"All trees are plants".

@%@ (#$capitalCity #$France #$Paris)
IS_A “Paris is the capital of France.”
G Cyc7RT /TR S5 D5l
BEERARYRT—2 X% hasBi{&I<. part-of Bk D&
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Z>ka—(1990-)

¢« IXRN—FRTLDIL—ILOBEF . BBIZHE-TLS
— EEPNhiL, BETELZN

« Fbkoi—
— #=21E D ERARIIG LR (Gruber)

- AIVRTLZEBEITLIREOELTA27TAVIELTRVONSERER

SREEDKRRGED)
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STR)
ZAobOo—wZEDOTIL—/N—(GEO03)

o BISREOBRIZIX. is-a B&k (LA T4 . part-of BR (2K - HENH S,

« part-of BRICHBENKILTHEMN?
— 31:E&EZE part-of 35£EE. 3F5HE part-of RIRKZE., LI=HA>T. 31FEEE part-of RRKE
—  $3#E part-of ILAKER. LLUAKER part-of BFFEHRE. BiE part-of FFRE? 2 ?
« part-of BZRDMME
- BEcELHE: BEREIREREZEONDIEBERETIIGLGSD, BifILBEEDIH D THLHIEE
HEWNECESLEBTHS.
— FEKRFMIORZ—KRBROTEHRTHYRRTSL, RKEKDFEETHS.
— KIREXR  RIFEHNOXEFRCERIFITAFIRET HL, REFEZDFEITLS.
— T—FEEO—F:T—FEERIS—UNDT—FZEROTH, BShfzAL—UIhiThtsys
—XThb.
«  part-of DFETEDEEL .
— TISULDIEBEL I AFEZATHD. RDZDDETIVIEDELLNIERZTHALIN?
— <IE®EHER is-a &#n > <{E|BEER is-a 1 EEx >
—  <IEE:EEL part-of iEE5 > <18 |H:EE#x part-of 185>
— EBERIIIEFEEREEIRELENSEBRINTINS. EE0HELLVDTHS. LML, REUBESDREIZ
is-a & part-of DA A M BEFICKIL T 5 EEHYET, ECHDRHLE-LTLNS.
— EIIZOMBORRDOEDMINEEL |EVVSEEEN ZDDELGEF > TNSIETHD.
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A > kO —:Heavy&Light

« Heavy-weight ontology: AW 0AEEZD
« Light-weight ontology: AIM b0 AEBEZLGNETELELDIESMNBITE . FTERMEFEHL
ERT—ILLIGWLDVG BEITA UMD —ZES5 &,
— BEEMGLTHERLY,
— T EVITANLDIAZUT OMBERS
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Watson(2006-)

« IBMAREL-BRIGEVATLA

o 2011F1RIZKEDYAXEH
[ x/37«!](Jeopardy!) TD A
B &t E T EMNITHNT =,

—  Watsonh B F| ’ i B
+  IBMIZEZBEICISATE cFue w——— 0.
Where the Wild Things A;z ke
B\ re | WO |eme q“%ﬂﬂ AEE
BRLER CEh—R
127 ol ol o] x| x
(N8 T#3)
. S (D — B — T 7
HEX (AMOLATREBEISHET | |25 [« o | x| o | o
HIDRIE 187T1FITHELT=. | SIES R y < | o | x
(1871 EDEEESE)
EEF: TR GR) LT EREAD>
7 OE 1300 500 200 150 10
(ZWMESHELY
HER(EREE) 2% 920 | 20% 6% 0%

®-2 RRERCTEOBRNDFEE
BRIREY AT LWatsonhV 7R R E., ProVISION, 2011
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HmEERDZELS

[ He saw a woman in the garden with a J
telescope.

o RIXEIZWADON? BEDEIZWHNADMI?
o BHAEREBZE-O-TLSIOM., BWELEHE-TLNSDH,

o BEICHREUNERBEFHFOTILO>TNDAIERYIE, Bl &R 4T BENERE
TRTWAIEILBYEST,

o BEINBDDEDN?IND D DDENEFIERTERLY,
o INZABDNANTE?ECNEVNTHS? ELLLEERES,

« —fBICZ.HNBEEBFDORMNLRAYIELKITNS
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JL— LB %8 (Dennett 1984)

- OFRYME

— ARy N\YT)—ZHENSE S TIHRITNIEESEWD, BEIZIEF—EDT7ITUAHY
INYTY—=EZFDLEIZHoT=, ECHD FOIDIVIZITEEEFEELONTEY.
PULLOUT(VAGON, ROOM)ELWS 1TEIZF1TH &, IBEBFBHLTEFELTLES-,

. El?l'i‘vbz%

— Bo0TH0REELT. B DERLEZLOEITTIELEL, BIEMIZ DOWTHIFEHELESE
a“%)otol ES T, R2IZEFETESNT=EEY . PULLOUT (WAGON, ROOM) ELVSTTEID
IGEEEZEZ RO, JAVEHENSSHIXYBLTEHEDEDRIIEDHLELNENDSD
EXEEL, DOUESBIFIFERARIEET S-A5EWLDIEREDOEERIZEY o=, FLT
I X BRLT -,

« ARYR3F

— BIZREDHS (relevant) [@EE ER8ZR DL (irrelevant) 1R$EE D X Bl E# Z TRV . BIR D%

WEDIFERTELSCTNIELL, TEE. COORYME BERIZCAASIELET . LoES

FLEI>TEA T, TRAF, BERGIEHEEERLELTENZE R I HDIZIELLATY
o TATRIRIENMAIFEHDATY . |
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VORIV SO T 424 BERE (Harnard 1990)

o« DURIWNITTOUTAUTRREEIE. BBV RTLADD URILAEDLSIZLT
REHADEKREFUDIToNSNEWLSRIE, SEEEMBIEELE D,

o AVEL—AIZIE, BEDIEKINSD>TULVELD T, iB5DIEEEITTHIEE
[FETTELGL, DURILE, TOEKRTIEDEFEUNDITEH(TTIUREED)
CENETHY. HETH D,

« BEDEKRE,. VYDEKERALDMOTNNSAD,
URIOIX=F+I7
EHzonNIE, o< E—HRI-BM.
URIDIEEEN D, AVE A —ATIETERLY,

o —EOORYMAEEIL. TBAMEIEBLE:
770—F T, ZOMEICHRATNS,
(RRBEIFEE. RRZHIEEELRE,)

H . 3 g " v "-,' 'f 4 -.:t.‘:;
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o MEAEEFIXEBLE ST,
« TH,.EDOHIKKRZE, EZUYNLGNVE,
o KZEEVSKY . CH-oTHEELZD ? TFELFLMEESRFIREMN &

MERGZEXEZZLHEHEPELLY,
® %%O (o)
o AlDTEIELLHEL?

« 1995~ HUAIDZDFA

L)
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BE=ZXRAIT—L HEBFEILOREFEEA

« 1990F~
— BHRE  KEBRFEEIZKSTREC(Text Retrieval Conference)(1992)
- TEYAZVY BRERECUY—FILDILL EAY
— BREFITT:Google(1998)
« 2000~
— DT DIEAY :1995F(Z(X1FH A+, 2006FE(ZIF1EH A
- EvIT—4
- REDT—IERV-EHEEDOERE
o 2010~ FE=RAIT—L"?
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= E (Machine learning)

« AIFNEEICHTHAEEREEDND—DOT. ARMNBAIZITOTLSEERE
HERBRDEEEZ AV E 2 — 3 TEHL LD ET HHTiT-Fik
- ULBLGAIE: BEIMIZHFET S
— TR THITEN . TRTOEEDRE
. HEHYFE
— AREFNITRIETREHE A (SR EH DT IEHEERT S
. HEGLFEE
— ATDHGRIVZLDOF) MhoETILEEES S,
— JSRZ) T 0EEIL—ILihE
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« Nearest neighborix
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Deep Learning

« AlZE[TB50FFEDTL—IRIL—

MIT
Technology

Review

LISTS

INNOVATORS UNDER 35

DISRUPTIVE COMPANIES

10 BREAKTHROUGH
TECHNOLOGIES 2013

DeepLearning

With massive
amounts of
computational power,
machines can now
reco%mze objects and
translate speech in
real time. Artificial
intelligence is finally
getting smart.

Temporary Social
Media

Messages that quickly
self-destruct could
enhance the privacy
of online
communications and
make people freer to
be spontaneous.

BREAKTHROUGH TECHNOLOGIES

Prenatal DNA
ncing

Reading the DNA of
fetuses will be the
next frontier of the

enomic revelution.

ut do you really want
to know about the
genetic problems or
musical aptitude of
your unborn child?

>

NOMINATIONS »

Introduction

Additive
Manufacturing

Skeptical about 3-D
pnnhng" GE, the
world's \argest
manufacturer, is on
the verge of using the
technology to make
jet parts.

The 10 Technologies

F—sEbECTAERET &M IS BIIES

Past Years

Baxter: The Blue-
lar Robot

Rodney Brooks's
newest creation is

easy to interact with,
but the complex
innovations behind the
robot show just how
hard it is to ge\ along
with people. >

Memorylmplants

A maverick

deciphered the code
by which the brain
forms long-term
memories. Next:
testing a prosthetic
implant for people
suffering from long-
term memory loss.

SmartWatches

The designers of the
Pebble watch realized
that a mobile phone is
more useful if you
don't have to take it
out of your pocket.

Ultra-Efficient Solar
Power

Doubling the
efficiency of a solar
cell would completely
change the
economics of
renewable energy.
Nanotechnology just
might make it
possible.

Big Data fromCheap
Phones

Collecting and
analyzing information
from simple cell
phones can provide
surprising insights into
how people move
about and behave -
and even help us
understand the
spread of diseases.

Work in Progress - Do not publish

Supergrids

A new high-power
circuit breaker could
finally make highly
efficient DC power
grids practical. N
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Auto-encoder(2006-)
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 [ILSVRC2012:Large Scale Visual Recognition Challenge 2012
o DIV RT4LaAVTHER

Deep
Learning

RED

Feature
engineering

Work in Prog

Team name

Filename

Error (5 guesses)

Description

SuperVision

test-preds-141-146.2009-131-
137-145-146.2011-145f,

0.15315

Using extra training data
from ImageNet Fall 2011
release

SuperVision

test-preds-131-137-145-135-
145f.ixt

0.16422

ISI

pred_FVs_weighted.ixt

0.26602

Noof

Using only supplied
training data

e
ighted sum of scores

from classifiers using
each FV.

IS

pred_FVs_summed.txt

0.26646

Naive sum of scores
from classifiers using
each FV.

ISI

pred_FVs_wLACs_summed.txt

0.26952

Naive sum of scores
from each classifier with
SIFT+FV, LBP+FV,
GIST+FV, and
CSIFT+FV, respectively.

OXFORD_VGG

test_adhocmix_classification.tx
t

0.26979

Mixed selection from
High-Level SVM scores
and Baseline Scores,

A @cision is performed by
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