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Why maybe Geoffrey Hinton, Yoshua Bengio, and Yann LeCun and not LJj]r;_;e}n

ZErp i

Schmidhuber received the Turing Award. -y AT e

R B R M N 4 f& Yoshua Bengio. Geoffrey Hinton. Yann
LeCun, 1fi A& Jirgen Schmidhuber Mg ?

@ Abhinav Bhardwaj @codealchemistab - 3527 H v

& Yann LeCun, Geoffrey Hinton and Yoshua Bengio won the Turing Award which is

* also known as the "Nobel Prize for Computing" for conceptual and engineering
breakthroughs that have made deep neural networks a critical component of

computing.
Cool, but what about Juergen Schmidhuber?
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Jurgen Schmidhuber
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LEARNING FACTORIAL CODES BY
PREDICTABILITY MINIMIZATION

(Neural Computation, 4(6):863-879, 1992)

| Jiirgen Schmidhuber)
Department of Computer Science
University of Colorado
Campus Box 430, Boulder, CO 80309, USA

yirgan@ecs.colorado.edu

Abstract

I propose a novel general principle for unsupervised learning of distributed non-redundant internal
representations of input patterns. The principle is based on two opposing forces. For each represen-
tational unit there is an adaptive predictor which tries to predict the unit from the remaining units.
In turn, each unit tries to react to the environment such that it minimizes its predictability. This en-
courages each unit to filter ‘abstract concepts’ out of the environmental input such that thase concepts
are statistically independent of those npon which the other units focus. I discuss va.rlctu' Jlm‘?i :ﬂirJ-’
potentially powerful implementations of the principle which aim at finding binary factorial codes (Bar-

f£45 Goodfellow HIiEEEEM A Jirgen Schmidhuber B ##E % Goodfellow :GAN
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In the context of backpropagation "into a stochastic network with continuous activations (so that gradients can be back-propagated),” one should also cite the much
older original papers on this, in particular those by Williams (e.g., Machine Learning, 1992), who adjusted mean and variance of probabilistic continuous units by
backpropagation through random number generators.

Finally, how is the submission related to the first work on “adversarial"{mwwmmmw&iﬁmatmg conditional probabiiities. which was

called "predictability minimisation" or PM (Schmidhuber, NECO 1992)?{The new approach seems similar in many ways,|Both approaches use "adversarial" MLPs to

estimate certain probabilities and to learn to encode distributions, A difference is that the new system learns to generate a non-trivial dist: " ution -n respans:

statistically mdependent random mputs while good old PM learns to generate statistically independent, random outputs in response to a. / ﬂhjl G'Fr.'ﬂ F:jp(b'v
S

extracting coding the distribution). Hence the new system essentially inverts the direction of PM -~/ tHi
difference?|{Should it perhaps be called "inverse PM"?
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Goodfellow RIIEXEBEARNF. BEDHRAREXEFRRIE.

Quora Hom? % Answer Eﬁ:j‘ Spaces f‘:}, Notifications Q, Search Oy

Was Jiirgen Schmidhuber right when he claimed
credit for GANs at NIPS 20167

7, Answer 3 Folow -30 32 Request 0O <y B ¥ 2 oo

Ad by DuckDuckGo

What is the revenue generation model for DuckDuckGo?

DuckDuckGo has been a profitable company since 2014 without storing or
sharing any personal information on people using our search engine. As we like
to say, what you search on ... (Continue Reading in Feed)

1 Answer
Ian Goodfellow, [ invented generative adversarial networks @
¢ Answered Mar 22, 2017

He isn’t claiming credit for GANs, exactly. It's more complicated.

You can see what he wrote in his own words when he was a reviewer of the NIPS
2014 submission on GANs: Export Reviews, Discussions, Author Feedb_n_pk and

| = S it
-, A TTEEE

Meta-Reviews
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lan Goodfellow 2 Bengio M8 & 14 , M £ X Goodfellow Z /i , Jirgen

Schmidhuber B4 5 Goodfellow BYJfif& Bengio LAK HLB = ABEBITOKA,

20155 58 Bengio, Hinton#1 LeCun =/ K EXF7E Nature & T —5F review ,
AEBEEM (Deep Learning) . XM EFRIVEEFZIFAHIE , BE TN
BFINFELEMNA L BATIIEZENBEONRAEEE L UREHRHE

MBRIREE , DMARTINESLIE |, UREPHENERENA

REVIEW

doi:10.1038/natura14539

Deep learning

Yann LeCun', Yoshua Bengio® & Geoffrey Hinton**

Deep learning allows computational models that are composed of multiple processing layers to learn representations of
data with multiple levels of abstraction. These methods have dramatically improved the state-of-the-art in speech rec-
ognition, visual object recognition, object detection and many other domains such as drug discovery and genomics. Deep
learning discovers intricate structure in large data sets by using the backpropagation algorithm to indicate how a machine
slmu.ld(‘:himgens internal parameters that are used to compute the representation in each layver from the representation in
the previous layer. Deep convolutional nets have brought about breakthroughs in processing unage:. ﬂeu gp_eerl:l o
audio, whereas recurrent nets have shone light on sequential data such as text and speech. =R

KR NEEMBREFZIWENEZEZ(F , Google ZRGIUTHIFIT B , 1IEXHE|

FB#2#zik 14000 )X,

MNXBEBXERITYNEHMAEHKE  HI—BoRER=FE BN S BIRBRK

B, KERREFY "EEBE. RERK" HER , FRTEEEY "SEER"

E’)‘H

NREZBHEBEAE.



g Nature EXBXERFZEARE—1A | HMEECHEE LA , MXBIEX
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Critique of Paper by "Deep Learning Conspiracy” (Nature 521 p 436)

Jirgen Schmidhuber
Pronounce: You_again Shmidhoobuh (5 A -pim
June 2015 o i
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1997 & , Jurgen Schmidhuber ] Sepp Hochreiter KX 7 —mXxF—fi I EF

MERIEX , MEARRRIKEHICIZMEG (LSTM) ,

LONG SHORT-TERM MEMORY

NEurRAL CoMPUTATION 0(8):1735-1780, 1997

Sepp Hochreiter Jitrgen Schmidhuber
Fakultiat fiir Informatik IDSTA
Technische Universitat Minchen Corso Elvezia 36
80290 Miinchen, Germany 6900 Lugano, Switzerland
hochreit@informatik.tu-muenchen.de Jucrgon(@idm .ch i
http: //wwwT.informatik tu- muenchen de/” hochreit http: / /www.idsia. ch,?’“) ij'{g HE

2015 &, LISTM B F ARG FNREFREZ RAF LI, FBER LSTM
TEREBEENZF Allo FOBTENIF., BRIERE iPhone #0 Siri B9 "Quicktype” Ihag
R T LSTM, Amazon B9 Alexa BT LSTM, 7£ 2017 & , Facebook X f#
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Kostas Kamnitsas @KostasKamnitsas - 3827H
Congratulations to all three, very well deserved. But the massive C""Itrlb
AL

Jirgen Schmidhuber being left out is a big surprise and wrong.
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RAREREIRHE. INEX Simon Fraser KETERZZRHIR. RitSHEERBUR.
MEXR—RFARHEZIZ. ACM Fellow, IEEE Fellow, ACM SIGKDD Chair 34
HRERFHETT BRRBRRE , SEBAGEE , BBMEEIEXIX AT [EIX A 9UE
WEH TRERE , EENEPE(REETHREKX , AHARBE—RREKR ? A5
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“BONARERRE, S—BERERBZT M AB—NEB, MARS—ASEAHE
XML LB . “The ACM A.M. Turing Award is an annual prize given by the
Association for Computing Machinery (ACM) to an individual selected for
contributions ‘of lasting and major technical importance to the computer

field” .”
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OpenCV B98liE#E . AlRIZF K Gary Bradski EiF Schmidhuber : " {27 R

ZHEMNTIIE , B ARBMEXLARBITERMIA. XRGERERNEMNTE

HRA , BTFEHERNESEH. "



RS ZIMIRAY

Jurgen Schmidhuber #1 HLB B ZHIH , (BAMIISHELZL |, BB RS,

Hinton £ EXFETHAREHEMBRERE , FALEFT=1%F.
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Anificial Evolution. State-of-

Iearning focuses on
:'*- machines with reactive
;'};'-E- behavior. RNNs, however,
| are more general
sequence processors
inspired by human brains. They have adaptive
feedback connections and are in principle as
= powerful as any computer. The first RNNs
could not learn to look far back into the past.
But our "Long Short-Term Memory” (LSTM)
BNN overcomes this fundamental problem,
and efficiently lzarns to solve many praviously
Z unlearnable tasks. It can
gg "?ﬁ'- W % g be used for speach
recognition, time series
prediction, music
composition, etc. In 2009,
our LSTM RNNs became
the first recurrent Deep
J? g S J‘J& = | L earning systems to win
official international competitions (with secret
test set known only to the arganisers) - they
outperformed all other known methods on the
difficult problem of recognizing unsegmeanted
cursive handwriting, and also on aspects of
spaech recognition. They
learn through gradient
descent and / or evolution

Book Preface. LSTM is
getting popular: Google,
Apple, Microsoft,
Facebook, IBM. Baidu,
and maru.I other companies use LSTM RMNs
to improve large vocabulary speach
recognition, machine translation, languags
identification / time series prediction / text-to-
spaech synthesis, stc.

Schmidhuber 3@ A L&

or both. Compare the RNMN

ER— B

the-art methods for network
evolution co-evolve all
neurons in parallel {excellent
results in various
applications). EVOLING
outparforms previous
methods en several
supervised learning tazks, and yields the first
recurrent support vector machines. Probabilistic
incremental program evolution evolves computer
programs through probabilistic templates instead
of program populations (first approach to
evolving entire soccer team strategies from
- scratch). As an undergrad
Schmidhuber also
implemented the first genetic
B programming system with
- loops and variable length
B code (1987, see below). Our
5 | novel Natural Evolution
Strategies (2008-) yield
excellent results and link policy gradients to
evolution. And while most previous algorithms
can evolve only hundreds of adaptive
parameters. but not millions, our Compressed
Metwork Search (1995-) finds compact
descriptions of huge networks. & 2013 variant
was the first method to evolve neural netwark
controllers with over a million weightz. Compare
work on learning fo think.

Interestingness & Active
Exploration & Artificial
Curiosity & Theory of
Surprise (1990- 2010}
Schmidhuber's curious
learning agents like to go
where they expect to lzarn
something. These
rudimentary artificial

T 40 ZF fhiAEE

BT — N E
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R oI SIEFR , BELLE 1988 & , hIBNE T #H S ETkeIZ I LRI Dalle Molle
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BT ATERHNRERD.



(FEERPELERY FUEETE 2018 &£ 5 BEid—#s Jirgen Schmidhuber 89%5%8 , @ H

2 (XTAR Al BRRETICHHRX) .

Bloomberg Businessweek

This Man Is the
Godfather the Al
Community Wants to
Forget

Jurgen Schmidhuber says he'llmake machines smarter than us.
His peers wish hed just shut up.

By Ashlee Vance

XEXEIRE , ERSHZEARERZSI , Schmidhuber RABRFTAAR. TEEZARS

FABENREAERM , AOBITHENMMEET. KB, SATRES.
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MISSION TEAM CAREERS CONTACT

Jurgen Schmidhuber Faustino Gomez Jan Koutnik Bas Steunebrink Jonathan Masci

Co-founder Co-founder Co-founder Co-founder Co-fou » il
(]
Chief Scientist CEO Director of Intelligent Director of Artificial General Director of Dercp\ 'ruﬁ L =] Jg

Automation Intelligence

Nnaisense NEFERR

DeepMind BX & €l 45 A Shane Legg AR & #t & T =~ — Daan Wierstra 5t 2

Schmidhuber 9% 4 |, A9 —LEMMIE L HIINT DeepMind,

JurgenSchmidhuber &1 , fib)\ 15 FEHRE , BIiEH LA XEEBPRITEE AR

[FRR , AEX MR —BURIFE T IE.

fBIAF  IBEEREIRM ( self-aware ) & "BEIHAIHEE" ( conscious machines )
AAFBEHIR . XM MAENR T BTSMENARE. MY XIFiHeEERE — a3

ATEER—IIEEH  ER—7eIGEHIEEREM "EMiEa)" ?

Schmidhuber BEMIGEIEHEZT , MMAAXERANEAMEELEFRE , MA
AR RFAEST  IARNBENRIRENERKTENNE LS EHN | MXEE

SR ERIHFRIBRLIFEZIA.



XMESER  2ttEEABIINN BIERBE (BRETE) KU (Matrix-style)

i ENREIR,

"ERRKNEES  H—HERBCS , RETFENERRNZBEMFTA
Schmidhuber BEXEIZE , "XNIREREEEFLET  HEREBSHLEEBECHE
BRIPNEFRE , XM FANISEHERBNREA  NFF  RE2CBEEHNER

NFH, FBINTFEHEGSEHRE.

SK MEELTBRBRXFNNFEESHI |, bk , REHTERENBIKTCEK , R

Rt = HIM.

https://www.bloomberg.com/news/features/2018-05-15/google-amazon-an

d-facebook-owe-j-rgen-schmidhuber-a-fortune

https://www.quora.com/Was-J%C3%BCrgen-Schmidhuber-right-when-he-cl

aimed-credit-for-GANs-at-NIPS-2016

https://www.inverse.com/article/25521-juergen-schmidhuber-ai-consciousn
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	LSTM之父，被图灵奖遗忘的大神
	导读：图灵奖为何不颁给LSTM之父Jürgen Schmidhuber？作为AI界特立独行的人，Sc
	“我个人的理解是，每一届图灵奖是授予一个个人或一个团队，而不是给一个领域相对独立的多位先驱。“The
	图灵奖历史上多次发生过在同一领域独立作出突出贡献的多位科学家和团队陆续获奖的佳话，如计算复杂性理论和


