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Team name

SuperVision

Filename

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

Error (5 guesses)

0.15315

Description

Using extra training data

from ImageNet Fall 2011
release

SuperVision

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

0.16422

ISI pred_FVs wLACs_ weighted.ixt 0.26172
ISI pred_FVs_weighted.ixt 0.26602
ISI pred_FVs_summed.txt 0.26646
~ ,
ISI pred_FVs_wLACs_summed.ixt 0.26952

Using only supplied
training data

Weighted sum of scors
from eact Massifier/
SIFT+FV <F)
GIST+F)

SRUFT+/

+FV, respectively.

Mixed seBgtid@rdieNisual Reg

ognition
g/challe

High-Level SUH#EgegeLe



http://image-net.org/challenges/LSVRC/2012/results.html

Before
Deep Learning

\4

After
Deep Learning

.

25.8%
16.4% (Krizhesvky et al.)
11.7% (Zeiler/Clarifai)

6.7%
6.0%

4.9%
4.8%
3.97%
2.99%






Amazing Evolutions of Deep Learning N
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Mask R-CNN
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AlexNet

2012 2013 2014 2015 2016 2017 2018

Supervised by Hitoshi Matsubara (Vice Chair of Future University Hakodate, Technical Advisors of ABEJA, Inc.)



Amazing Evolutions of Deep Learning et A e

587
awsT18min, 40$T BASHEMREICEWT B YYI\UERRE GPT-2
imagenetD N EFEE Ei7e U CHNBIIE/NS 72/ BEEID ST

(RN AXA—IHMF5NB I EZR

TensorFlow
SEBHR TN
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Google Cloud
AutoML

2018 2019

Supervised by Hitoshi Matsubara (Vice Chair of Future University Hakodate, Technical Advisors of ABEJA, Inc.)



Amazing Evolutions of Deep Learning
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Alpha Star GauGAN

2019 2020

Supervised by Hitoshi Matsubara (Vice Chair of Future University Hakodate, Technical Advisors of ABEJA, Inc.)
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Machine Learning  #fs% %
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AlphaFold PyTorch

Google Cloud -
BERT
AUtoML TensorFlow

Supervised by Hitoshi Matsubara (Vice Chair of Future University Hakodate, Technical
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https://awards.acm.org/award_winners/bengio_3406375
https://awards.acm.org/award_winners/hinton_4791679
https://awards.acm.org/award_winners/lecun_6017366

EICBWIFTBRT A —T 7 —=0DA NI}

BASENE (NLP) T, 2018Fh o RHIC
FEHPRALEL., GLUEFHEi CARIOREZEZ7-

2012%F (CDeep Learning A’ EfGER#M TR ELR T L — 7 XL —
2015F(ICITEER - BR B TARZEBR HBEZIER

GLUE (General Language Understanding Evaluation) GLUE (NLPRYF<=—72) DREEEHE
— Bx

T—a2tv bk = %

AFE ;871
ColA ELWGETENM TSI DZESEE
BRIEI L E 1 —®pos/neg¥|E, XEMIXKMEML, £IL—XT&IC
SST-2 E?znegi)‘ﬂfﬁ SNTWNAA, GLUETHEXEMDLDDAENEELT 80
MRPC 2XHABUEEHRMNE IO ZENEE
i 70
STS-B 22X D FELLE % 1--5 T 5Hif
QQp 2DDERBXHE LERMNE S DD _ERSE
60
MNLI RO X ERREDOXIZH LT, EE//FE/EBRDIY 5 X5,
NLI SQUADDXE L BfDAT %, XERDEXLHHDATICL,
Q DEXIZBROEZENEFNTVNIIDZESEEITS.
20134 20174LET 2018838 2018108 2019468 RE
RTE 2XDERD-IESE CBoW  LSTM+Attn  ELMo BERT XLNet T5

WEAEER T > 45t 3+ — [Deep Learning for NLP] (202053H) BHl &L Y 1’)'3275\255'5'6%%’\]25%@ s 15



E’émfid)ﬁ)ﬁ (Transformer (L. Kaiser et al., 2017))

- 547 [Attention is All You Need| 3%
- BIZR2 R 712, RNNTIIHL, 7T7v¥av (X
D H TR S N1-Transformerz{E S,
- Transformer : R IVFAY FOELIZ Ty
(BCEEEE) 2ZEICERTE=LD,
- Z{ DRXRYV TSOTAZH L 7=,
- BC¥EH Y FE TEHICEE,

#i8)

BERT (Ours)

OQutput
Probabilities

Softmax
Linear

e N
[ Add & Norm |
Feed
Forward
g 1 ™\ | Add & Norm F_:

ko Multi-Head

Feed Attention
Forward 7 7 Nx
—

Nix Add & Norm
f->| Add & Norm | Maskod

Multi-Head Multi-Head
Attention Attention

& J U —
Positional Positional
Encodi 9 & i
ncoding y Encoding
Input Output

Embedding Embedding

Inputs Outputs
(shifted right)
S
Transformer®D & &

16




E E?&Eﬂi& J 3%‘ (self-supervised learning)

- HEi4 LEE (unsupervised learning) U &2, REEZHIFEIEhSZ Z EHZ L,
s BB T — 2D SAHBIRRAEZCEN, £ZIT, T—2BEZHET—XICT 3,

. 7 |t = T i 3
FlZIE., TBRELMBE] 2f#<, BE L4380 T—4 %

HEnT —x & LTREVL, FET 5,

AAX

(a) Input context (d) Context Encoder
(L2 + Adversarial loss)

17



E E?ﬁlﬂiﬁﬁ) J 3%’ (self-supervised learning)

- BERT. XLNet, T5. GPT-3%& &,

- FF Y R7 +—<— (transformer) ,

- HE¥EiH Y FE : CBOWXskip-gram#i: &, GPT-3Tl3. ROBEE%*FHTEFH,
- BREYE > TRERZICHLTCZ 74 Fa—=r7,

CBOWET )L
you ! goodbye and | say hello . T .
0 G- @) | [0 G-
o s i < A BERT

[l & |- |5 [Ee [ ] [

skip-gramE 7 )L -- =D r—1r—1r—1 =)
@%’? and | say hello . N N A N 2% /
Pre-training Fine-Tuning

https://d2l.ai/chapter_attention-mechanisms/transformer.html
https://arxiv.org/pdf/1810.04805.pdf 18



GPT-3 (2020/7h B R—%42Y 1Y —2x)

https://maraoz.com/2020/07/18/openai-gpt3/

Manuel Araoz On the road to Al

| was recently watching a podcast about how OpenAl built their latest language model
and it made me wonder what could be done with a system like this. | could not stop

OpenAI'S GI 1'3 may be tl]e thinking about the applications of such a technology and how it could improve our
biggest tlling Since bitcoin lives. | was thinking of how cool it would be to build a Twitter-like service where the

only posts are GPT-3 outputs.

|
Ju

This system is an early prototype and its behavior is not comparable to that of a real,
trained Al. While OpenAl GPT-3 does seem to be able to predict replies, it does not
always predict replies to its own posts, nor do its predicted replies tend to be relevant
or even grammatically correct. A prototype that had predicted replies that were
convincing in most cases would be much more impressive than the GPT-3 | describe
here, although that would probably require many years of training and many iterations
of improvements on the model. | am merely imagining what an OpenAl GPT-3-like
system might be able to achieve in the hands of a talented human operator.

Now for the fun part

| have a confession: | did not write the above article. | did not perform any such
experiments posting on bitcointalk (in fact, | haven't used that forum in years!). But |
did it on my own blog! This article was fully written by GPT-3. Were you able to
recognize it? | received access to OpenAl API yesterday and have been posting some
unbelievable results on twilter. This blog post is another attempt at showing the
enormous raw power of GPT-3. This is what | gave the model as a prompt (copied
from this website's homepage)

Manuel Araoz's Personal Website

OpenAl, a non-profit artificial intelligence research company backed by Peter Thiel,

Elon Musk, Reid Hoffman, Marc Benioff, Sam Altman and others, released its third Bio
generation of language prediction model (GPT-3) into the open-source wild. Language I studied Computer Science and Engineering at Instituto Tecnoldgico de Buenos Aires. I'm located in E
models allow computers to produce random-ish sentences of approximately the same My previous work is mostly about cryptocurrencies, distributed systems, machine learning, interactiv

length and grammatical structure as those in a given body of text .
| cofounded and was formerly CTO at OpenZeppelin. Currently, I'm studying music, biology+neuroscie

In my early experiments with GPT-3 | found that GPT-3's predicted sentences, when
published on the bitcointalk.org forum, attracted lots of positive attention from posters Blog
there, including suggestions that the system must have been intelligent (and/or

JUL 18, 2020
sarcastic) and that it had found subtle patterns in their posts. | imagine that similar Title: OpenAl's GPT-3 may be the biggest thing since bitcoin
results can be obtained by republishing GPT-3's outputs to other message boards, tags: tech, machine-learning, hacking
blogs, and social media. Summary: | share my early experiments with OpenAl's new language prediction model (GPT-3) beta.

Full text:

| predict that, unlike its two predecessors (PTB and OpenAl GPT-2), OpenAl GPT-3 will
eventually be widely used to pretend the author of a text is a person of interest, with



https://maraoz.com/2020/07/18/openai-gpt3/
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TEXT PROMPT

an illustration of a baby daikon radish in a tutu walking a dog

DALL:E: Creating
Images from Text

AI-GENERATED IMAGES

SN
.

. o

Edit prompt or view more images 4

TEXT PROMPT

2021 'ﬁE 1RI1C0 pen AlD » Hﬂ 1= an armchair in the shape of an avocado [...]
I % :E) (‘.: ‘: L T: E{%i }ﬁ AI-GENERATED IMAGES

TEXT PROMPT

a store front that has the word ‘openai’ written onit [...]

AI-GENERATED IMAGES
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® OpenAl

7

sa LB (EN)

Foundation model&l(d : KIRIET—ATEZU RILVAIRIISNANICER TE2ET)
GPT-3&(3 : 201557 DO AN THIEEDIEEFIF{ROpen AIH2020FE(CV)-ALTEEBE SEEAL

S[IE

SH1Q

=

=1 : Kaklc L HHH5T

Q: EABBMINFETIN 2
A: TADIFEREMIGRTT.
Q: BETIN ?

A: RIFEETIL>R-Zh5

_Ca_o

g 7w d\ED D\Tgéo

N

(&)

FH1Q : XELERK

ZEA-)  HREOTOZ1IMI10007
FHOEETHDTULON ? (—EPBS)

AT *HOHES *LWWR
*Ex{REXE(E15005 8 *1500 ™M
ZAJe]ge *hiz(d9IkMH

A
State Name Population

lllinois 12.67M
California 39.51M

Ohio N 11.69M
Michigan 1, Jogpt3Cilo4,49)

“10.31M"EBEIA S

FIKPRDOA S TT EFET

DA—=)V X EZERK

—e| ZEV BH. CHEUNBLNEEBAN, HiGHR

i}
SEIES

JEFRARHMOICEVET, B (CTHRES
FFIBVEEE, ELLEFLET,
ARZEBUERTEVEFEAN AHORIEIRE
XAJEEAF L5005 AEROYTHEDFT,
10005 AN+ D BEEENEINIIRIFRT
(FHIBFOVZUNMREI N 5lEHmEEMSETHK

R(EHLZIEHTY,

© 2022 Yutaka Matsuo



AIDRIR AR Alphabet @ DeepMind
“AlphaFold2"OEAN (P2 I\IE0EETEY -))

AlphaFold2&(E 1 2014£5E(CGooglen 670 TEUXUIZAIRFE (B FDeepMind MEENFIU
B FHSIBERNSY >IN B DI REIEZ fRAT I DAL

Experimental result

®Computational prediction iﬁk?ﬁ?sﬁ?iﬁﬂ?ﬁﬂ%
RUREEREUR
(A5 >OTAR)

RERIGREAIS =1L —>3
AHGRNEFEREUUISER [ AIphaFold20 0I5 — 9% 5C. 648

B3 — Y
(EEZ RIRRIT D T2y F RS EAEE N oS
T1037 / 6vra T1049 / 6yaf )byl
90.7 GDT 93.3 GDT
(RNA polymerase domain) (adhesin tip)

1R, 92N\ IB0T7=JEEECH DBSE R E S B
A ~EEDRFEE ZRAOIA MDD TULTHY
AlphaFold2 T(EPRSNTZIBEERNSIBIGE HREZ HEE P HE

Source: IT Media
© 2022



Alphabet @ DeepMind
“AlphaCode”"MEHN(JOY 52> 31— RERK)
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—A—ZFFUTEFSBEDOSL. IO 327 LA O1— RER DRI EE
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| XESOANCHUT, | e (A

g F—H1TEIz(IBackspacez A ENE TN E B e

g T2 TE3H a1 Yes], TERWGE(ET o

g No |£Outputd 3705 hxERKE L.

@ (/5 : STababal, Tlbal—>lYes| x1,455 W
&8 DA JE5(CBackspaceZzf9)

» XETOREREZIEFL, ISESNFI NIy N BT 0T S ) 2 BBIER TED
« 5000 ANENNTBEBEDBiFR IO 322 KT _E154.3%(C A DEFRkHE

o FERMICEBAINT ) \WIEREZREL. I-F—(FAhEHN TRIEEDIMRVVIRIICERU THRFEIR MIRICORND

Source: IT Media, ZDNet Japan
© 2022 Yutaka Matsuo
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Matsuo Lab., the University of Tokyo
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TAIR=23 DL TSN D, Al

BEDLiHAZZ ZTE S, FRANEFE(ED DORIENDHDISD

© 2022 Yutaka Matsuo
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ELCERRMEZELLBVLELEN, SHICVYINIITEEZBARILV
SHECZOMMBEEIILNZEEZISN2030F£TORIIC. 2KT13IKR
IDGDPREZBIESITELHBEINTVLET,

Google,BaiduTAIF-LA%ZII5 LIFl
Andrew NgRA>JIx—RKEZHIET




LA B By it
(General Purpose Technology)

® A2y NSUDRA IDTD ERURECILENT E+FIC—E DKl
— JRIBFEHET, IFECAAERNS V.. ABDIMEHESEUFREZ{EOITLS,
— A2H-yNI)>ITEZ D1 (}\'f/f—U)’]) NS RIBMESZIEBRI D],

— RS2 TRINIC, LSI, VLSIEEEEN DD, T8, )NV, #HH ANKRBENTERES
(. T4=T3—ZJTHER @“Zoc_é:(LJ:ZoEZﬂ’ﬁiO) ER - ERRLHHRID,
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3200% — International tourism, International sports leagues, Mobile 20t
127TA12800 o warfare
i Tools & Weapons & :
CN1200 AREE Consumerism, Growth of US economy 20ttHg
#CITHI120
# 1200 BCTools & Weapons i : : :
F aAvEa—y— Digital Revolution 201t
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DX (Digital Transformation) & & ?

“DXDRADER’

Professor Eric Stolterman
Umea University in Sweden

DXt WIEREZRMICIEG

“IT penetration will make changes for the better in every aspect of people’s lives.”
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