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datadir = "/content/drive/My Drive/data/"
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KerasDEA

model: —a1—3I)LRY ND—DDESE

model.add: L 117—DiENN

model.compile: EEUEHRY D —DDiEE

model.fit: xv KD —DODFEH
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Kerasé& Tensorflow®B{&

ANEBERT(E. KerasDER(C LD TCTensorflowZz{EHI S

BB EKerasIHyZI U511 TI S UTHD M, iIiETensorflow(CELD
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with tf.Session() as sess:
print(sess.run())
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DNN(Deep Neural Network)Di&E=

model.add TEZziENNT]EE

o >

256
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Keras(d krs.Sequential()(CiBER I DAL THHAIZ T TLL

=ADAN
model = krs.Sequential()

model.add(krs.layers.Dense(256, input _shape=(train data.shape

[1],)))
model.add(krs.layers.Activation("tanh"))<=RraE3d: k1

ZDEINTHH
model.add(krs.layers.Dense(64, activation= "tanh"))

Za—JIRYNT—ODREDOE ETEEREH
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INTCDEHNEFEE SN, RBEARNZDeep Neural Network
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NNICADTEDLDICKIET—HFDSE. DenverdD2017F57—45 = E1E

Humidity (GRE) , Pressure (=x/f) ,Temperature (%UR) ,
Wind_direction (Em@) , Wind_speed (EiR) , Weather ((R&) &t

X=uldweather description.csvICEMN TUL\T34i&E EH D

NZAEFEICHDITTHES BN 0. 2D 1. :2. F:3
K1)
broken clouds,Z& D
drizzle, 5E/
dust, PEEE
few clouds, 2 ULED
moderate rain, P < S5L\DRY
overcast clouds, 2570 E
proximity shower rain, 9 <z < TICHHW
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MNISTDD A

Mixed National Institute of Standards and Technology database
NYRZFDYann LeCunFIR S (ICKDFEETXFDB
http://yann.lecun.com/exdb/mnist/
FESXFZ28X28 TR TIA -V

RRIZI>>>2TFa— hUVILICAWNWSNTTLD

KerasTI(d mnist.load_data() TEEIMN(CH D> O— RESTUEHEND

"j‘ — [0,1,1,0,...,0]
A F1B(E28x28 = 784 R DHEZSI

o R L
W] WL WS B —D
OO 49 NN
N YN N SN N

- 18- AV V4



Computer Software Association of Japan

MNIST>—57OHMDOEE

HEARW (CKerasDF 1 — b I7JLAGithub(CH > TILY —AWH B
MNIST—4DEDFEF(EZD1TTOK
(x_train, y train), (x_test, y test) = mnist.load data()

x_train : FZBA GIEE - BEOAH) 7—5
y_train : FZEA GIFR - ZEH) SAN)L

x_test : 1RFEFA—4

y_test : REAEASANIL

FERAT—41(360,0001E. #RsERA>—-4(310,0001E
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"1—-3SIRY MI—DICANTBICIF

BRZ 2R TEEDIRITSE (CIRDFE (BIHAH) NHDNH. IR
[EER D EITD
SEIDO LS RREMEDeep Neural Network(DNN)ICAD T BICIE. 2iRTT

BECIFRL. LIRTDORENRDD
ZDTzE, [28, 28107 —H%&[7841DERIFUAMILTUED

X_train_in = x_train.reshape(mnist_num, 28%*28)

feH D ZZE X DD HNumpydDreshape
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IEEES NILDE I

[EFESANILEOne-hotfez (CER T DdEN DD
One-hot : 1IEA#H'2 — [0,0, 1,0, 0,0,0, 0, O, O]

ZNIEKerasDEEEN T 1FHEZHA
y train_in = krs.utils.to categorical(y train, num_classes)

RE oA AN EN
—a1—3SILRY NDO—DOTOR5ERREIE. HEMNUSHRTESNZSANILICH
I REENHHE=ND

1) [0, 0, 0.82, 0.04, 0, 0.1, 0.02, 0, 0.01, 0.01] > —&HEHEZRHFL)
M2
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ERAITIRY NI—D

INTCDEHNEFEE SN, RBEARNZDeep Neural Network
ADFEZRHZDED, HHIESANILE, EPOELEHISROTLND
BEEAABINFIBZDFIEREI@MLETDIN. STEMNMELRRD
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model.add(krs.layers.Dense(16, activation="relu'))

s LA



Computer Software Association of Japan

Eiiiﬁi "'{;7CZ)15%1§F¢E:an 55*

T @ﬂ@”“%%z%& ZEBDOEDI\SA—-5 (BH) NTETHMD

model.save("mnist predict model.h5", include_optimizer=True)

RELTHKZLET. BUVMERD/I\SA—FZRDID— R THRMHADD

model = krs.models.load model("mnist predict model.h5", compile
= True)

N5(EHDFS A =< b T 71 )L
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FREE(E. model.predictTITD XIREAT—SZINRTEIETET
test result = model.predict(x test in)

print(test_result[z])DIER(FILUATICIRDBDT

[0.08148291 0.1121015 0.10275728 0.10229278 0.09919951
0.09352663 0.09991397 0.10545233 0.10157305 0.10170012]

Numpy@argmax CERBARAESUMED1 > 7w IR ZR/HNRDB &
result =np.argmax(test_result,1)

print(result[z])
1
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FESNFTHHRSIETHD

DEBFBRIC. BN TEVCFESNFZHREETCHD (AEEH)
%ﬂ@iUTWhED
1. DAIASARICpNgT 7 1 ILZ & L. Python T—&E5dHA
2. OpenCVTEERD 7 1 )L Z5mH+AD
3. NumpyBEeH(CZEH L, 768ED1ITESIICESSICIEY

hand_image = images_tmp.reshape(filecount, 28*28)
predictions = model.predict(hand_image)
print(np.argmax(predictions,1))
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BEANCT—HZET

E(FED EREIRDODS | T—HDIEHUE
AIELURITNEDS—ERE U TETRESN TS »
SEBEE/ OB S5ICEHE FO-10&EEOAHA LN
EHNAE <D EHEKEENDFEMUIEDIRBILIZD L3 <123

T —A(Fint/RDTfloatiCZ L. 255TEID

x_train_nr = x_train MB>—5(CET

x_test nr = x_test
X_train _nr = x_train_nr.astype(‘float32’) #HIZTifA

x_train_nr /= 255 255CZl35

CNTETEBRWMER(CRD.,. T—SFDBINE(ZIETHEKRE!
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* Inception-V3I(Z H15R¥]E
« ERIDBERT — &Jz vk CIFAR-10D 948 % £

cBIEIEB LI-EFaF Y N 7—27DNNTOHFE
E. BHAIAARIZLBCNNTOFRER A LB L .
CNNABERICEAWNT WS I & 2 FESR

e BIE] & @ L <. Keras/Tensorflow Z {5 FF

||'I

CIFAR-10 T — X JT -
https://www.cs.toronto.edu/~kriz/cifar.html

AV V4


https://www.cs.toronto.edu/~kriz/cifar.html

Computer Software Association of Japan
Inception-V3

* Google A D ER¥ 525

* ImageNet)' » F & http://www.image-net.org/

e Tensorflow (CENMER O Y > LA SE (775 L

ver 1.x)
eCNNE WO FEICL->TEH
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E=I1T L TALD

o x| C TR AT — X % [tmp/imagenet LT IC X 7 v

c VMAITHD 7 7ANZZIEED 7 7AIVIIERE

Persian cat (score = 0.64804)
tabby, tabby cat (score = 0.00998)
paper towel (score = 0.00778)
Egyptian cat (score = 0.00749)
plastic bag (score = 0.00482)
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CIFAR-107x > 2 TH 5

CIFAR-10T — X DFMAA ERNBF = v 7
CIFAR-10T — X Ok AE B TH 3
DNNCEFE & #EA

CNNTEFE & H#eH

A D T — X THER

CIFAR-100 D #847

1.
2.
3.
4.
5.
6.
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Canadian Institute For Advanced Research
« 1012FBE D 4B, FERIL32x32

« SAMDFERT —X
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CIFAR-107T — X D EVS

MNISTREIERIC. 11T TOK
(x_train, y train), (x_test, y test) = cifarle.load data()

SHI[E DOMNIST

(x_train, y train), (x_test, y test) = mnist.load
_data()

x_train : FEA GIfE - BEH) 7
y train : 2EH (G - ZETH) j7f\)b
x_test : MIALAT —X
y_test : AL 7 NI
*““J%T 2 13£50,0001. 1REEA T — & 1510,0001E
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=% . CIFAR-100

« CIFAR-10D FE %
« 100 EFHDEIRT — X XN—2X
20f %O AHT T
« BATFT IV IT5HEFED T NI

« ) T R)L14: A
« 7173V M : baby, boy, girl, man, women
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T—SDMITHRSAE(3)
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Machine readable’5—%

WIFADA—T 2T —HDER

(A NHERDA—T > -5 D, https://www.soumu.go.jp/menu_seisaku/ictseisaku/ictriyou/opendata/)
- BB, IFEFBNZENT _IRFIARIgERIL—ILERASNZED
- HEFEFECELIZED
- HETHHTEDIED
goolEFEFFH ML
- machine readable (#t%n]5t) : 77—V FTVRENTZHIEEN
THD, PO Ea1 -5 —TEEZRHN D C(HATEIERTHD I &
BAM(C(E. —fNR7TUS—2 3>V 0 NTHIBREEIR D 7 1 )LAZIAD,
BDOREDY—DO TPV IT LR THEEILENIZT—FDT &, FEEE - 5
= BEN T Z2H)IUESNTWS LR ERIET . eI,
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Machine readable&ZHuman
readable

Machine readable

La—k7—%

— CSVRIITILDFEK

TR IVER

— 175 ELTI/RS ZEM AT EE
T, 7+—I VD EEFICERE
SNTWSTIORILT—4

Human readable

RICEDN-BIECTFANTE
7o T—4

pdf

TXADEMI-ER
BEIESNTULGELHIEDTHR

i

—  BMEE, "T~BExcel IEE" [FEHRH
BYURT D L20135 &, p.93-98

T3 )ILT—R2TEHMachine
readable CEL\E DL H S
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WRFEE T BA—DEDOT>VILERDT —FZATETD
- R BNLTHNE, ES7—FEETRUERBDRD ML
- 179 CHNIE. £ TR UCITEREHIER DTS

PIZE L DEDREDT —FIHMEZ R (BRBDERDINT ML)
>—41:2,3,1,5,4
>—7%2:3,5,4
>—43:2,5,3,2
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laFFRE

CESETO0SZ20TESN)ILE UTEIEZEDS Z EHZ0)N
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SMiiE
- BSHREE L(FHETE RV, MDENSKE IMUZE
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{EDFRZE

A1 B |G Al B[ c | YRFIAZXRE
1 03] 3 Tos| 3 | XAEOHITTOLOE
FRE

3 |01 4

3 |01 | 4 = 1041 3

4 8

5 104 3 % Al G

RIBEDHHT—H 1 3

3 4 | R7IAXRE
4 | g | BMISBELIIETEE MUK,
= 3 YRR XRRE

. 18- LA



_ Computer Software Association of Japan
flEDIE

fox Tt 4R el RT 54 ]
BB R SEREHELMM  © RTSAUHREFE ST

s i Cubic spline

-1 “

https://ja.wikipedia.org/wiki/$g R 4E 8]

- (fi il i il Stamcose - #FEEBEICKDER, CC RT-H#& 3.0,
https:/fja.wikipedia.org/wiki/#RHiH https://commons.wikimedia.org/w/index.php?curid=16560057(=&%
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72 i ([HDXT T

IEDIZEIENBIREN E D MVEIRET T D
- FUEDFHEER TR E
BREDBIEEME DM EIRET T D
— BRENEIEETHNUL, XIS RIBIEDIIGICEET D

EEEOMIGIC(E, MREGTASEDIEHEN DHE
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- T—AZAFEIELUT. BRTEDIITMUEZREN(CIRET D
- IERDMZEHRICLUT. HMIMEELREREZEO>TRDITD
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XFI—45 DRl

B8, RiC. REWPNT—HEFLEDHD
FodPN
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python(CHF D7 —F DiRF+AH

pandas(CkdcsvI 7 1 )LD d+A

- csvIER DL d— RF7—%

~ FO9_1_5-“—/90)§%375LA5’7&W¥E1I:.ipyan e
SHAATCT—FE. T—FTL—LBERD

- 2 & U TR B 2R TTHeS

- BT L(CERDT— BN AEE

- numpy®@DarrayfeR(dE=TE O
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D5 JDIEMA

[09_1_F—HDFHHAH ERIRL.ipynb] ZE8
#®/J> 7 : pyplot.bar
R =T : pyplot.plot
EX IS A pyplot.hist
B : pyplot.scatter

T LA




pyplot.bar
F135188

BIO57
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left (WA2R)

BED X BDHUE

height (W\Z8)

BEOES

width

BOXE (ZJ4)L ME: 0.8)

bottom ZEOTRIORA. (BHLETEISTZIEDEE(THER)
color BoDE,

edgecolor  |[EEOHROE

linewidth BEORHRDK S,

tick_label X EHADSNIL
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ITNiROIS I

pyplot.plot
F785(|2X
xdata (w78) X B3 mDEME
ydata (wA2B) Y B EDEAE
linewidth FRDKE
FRIDASFA I
linestyle solid (2J#JL k) , dashed, dashdot,
dotted
color TROE
< —H—0FEFE,
==
marker https://matplotlib.org/api/markers_api.htm
|#module-matplotlib.markers
markersize N—H—DKE=E

markeredgewidth

N —I—DRFRDKRE

markeredgecolor

N — N — DR DE

markerfacecolor

—H—DEDDAIULDE
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Y EiFET

pyplot.scatter

FIR5|%%

X, Y JZ5CHPTDT—5

S A X (T IA)L K 20)

C &, £EE ERUEBDE

marker N—h—0Of (AL K: ‘0'= )

cmap HS5—XvT, cH float BLDIGEDHFFHBIEE T,
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EXNIS A

pyplot.hist

B VAN

X (R) |[EEDMTIERWET—SDES,
bins PE#RES. (T TJA4J)L K 10)

range E>DOE/IMEERKIEZIETE. (T 7A)L K (x.min(), x.max()))
EEOHILZE X SHBE FOEDEAIE CHIIT DH.

align — heet mid (TR | right
orientatio MDA,
n horizontal, vertical(Z 2 #JL )

rwidth |BEORZIIEEZ(F. BLYITIETE.
color EX NS LADE,
label INKLT
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[09_2_LO—RF—HDNI.ipynbl ZZ&

RIEEDFER
— isnull()
RIBEDFRE
— dropna()
RIBEDEH
— fillna()
— B DRIDE
— EiEDRRDIE
- FEDE

- 29-
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[09 2 L O—RF—ADONNL.ipynb] =8
HEE. IMUEDOFER

- V—bhUTOSTHEEL. BFETHSR

- EHEERERECKIDUIDDT
HEE. SMUEDERZE

— RIB(BEILIR(CHET D

- 30 -

Computer Software Association of Japan

 gRIpUBL

AV V4



Computer Software Association of Japan

Ld—RF—5 DT

S —AtEEDHIL
- TP UT, . &8, e, DEIZEITDO2ET. ABhT—FEL
THILIT3
o HIREBOANT—2F. T VILOF
- IS CERET—AZZDEFEANT —HICTETRNCEEHD
« RPRF—IHEEND
o BT 7A)ILICINHSNTLD

> —FRNEDINT
— BIZ5i
- HIRENSZRERE - IBFREAN (BE—FM5H7TUT—FN)
- AFTUFT—HDOEHN (HHMVWATTIUNSKFEMNRHTITIN)
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RIVFAFT 14 PFT—SDMI

BT — 5
- BERT —H . BF v 2RI ZZHEIRTES GET>VIL) &

L C/«OND
JL—RXT—=)L: 1Fv>xIL
HDS5— :3Fv>xXR)L
EEEER : 4F v 2RI (BS—+T7ILT7)
Sl

4
o7 —Ad BT —45 (ES0@cDRRYIT—4) &UTHRD
nsd

LA
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B[RS —S DL

[09_3 BT —FDNNL.ipynbl =68
OpenCVI(C K BEHRT— LT
— BT —A (InumpyDarrayfle kD> —45 & U TIRIOND
— numMpy(C K DEERIEN BT EE
— OpenCViREDALIEE R EE

Jupyter notebook_ETmatplotlib(C KB EERF R Z T Digald. BF =
JLDIEENE(CIRDDTEENNE
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rEREfEDI T

B ZRE(L0~255DF%

OpenCV CEIRZFZMHAATCESRT(E, uint8 (RF57/RL8Ew hEEEy) B
TERIEZIRIEU CEEICT DIHZEIE. BEEHURBWVWENTEETD
numpyDIBE{E

— BEA R RICUITEE

- BEXROEZREE

— AT REEICKDXIREBHEDIETE
- PR EREDTE
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EEEDIEME, REE

ERDIERE (EZ0~1DEEHICT D)
— EFREF0~255D&H THhDITsh. EFECENENDEZRIEZ255T
=135
[ESRODIEZEAL

— BREAROBEREDOTEH LIFEREZSTEL. TNTENDEREN S
= 5| W\ CTIERERE TR D
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HEEEDDHDRIRIE

EEEEA NS A
— 0~255DEREDE (BREDELDTN) ZEANISAICTD

- ERMEEEE LEEROBA TS, BIME~RABOHET
bin (BSHR) #E256& LIZER NS AEIES ESTRIFEN SR

— BHEEZROBEHRIF D TLRVLD, BREDDHIFEGFHED—D
— DS—EEDZE(E. 3DDF v RILERTERA M S METRIHEE
& 3DDER NI S LZIERT DIZBEN DD,
— matplotlibdhist TERX MM S LAZERMRT DIFE. 1DDORT NL (1R
soheE) M1DDFT—FEFCTHDIcs. 2R TEHDIFE(FFIE(L
(1LR7cBEe5ME) T3 ENHD D,
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— 4
RF—HICKDEEB

Kaggle>—5%{E > 12ES
a[RILIC K DT —5 DI
- WE(JSHUTMachine readable(ChITU. 5 6L T —S DItEMEZE
8KID
AN L FEDIzHDT—FNL
— Machine readable/d>—4& (Cx UC. RIBENIE, EEEWIEZITU. B
WFEEBDANDEIRDTVILDOEICIIITIT D
B DFBDIEHDT—FIL (SEIFCES5ZER)
- TUVILDEDT —45 BT —F=Z2 kU, FBRAT—45 MR —
HCHENTD
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Kaggled®7—4%Z{E> 1= (1)

Craft Beers Dataset
2K+ craft canned beers from the US and 500+ breweries in the United States.

https://www.kaggle.com/nickhould/craft-cans

[09 4 —~HITOH|_b bl =g
) #l_beers.ipynb styleD MO T—E2M ST

> — S DREE B ﬁﬁt»\i—nﬂf\éf—&)w%ﬁ*ﬁﬁw
o &EZ1TD

Unnamed: 0 inte4  _EMBSIEDID

abv float64 77)L1—JLEZX (Alcohol By Volume)

ibu floate4 HEHD5EE (International Bitterness Unit

id int64  ID (namelTXThty)

name object iR

style object E—JLDIEFE (TH—. IT—ILiRE)

brewery _id int64  EEBSFRID

ounces floate4 —HED=E (A>X)

s LA



Computer Software Association of Japan

Craft Beers Dataset®Dil LT

T —SEEDOF TV
- BUEST—FEUTCEKRERDEDIE3D
— abv, ibu, ounces
RIBEDF T WD
- RIEENH DD TXRIEENIEZITD
NUBEDF T v
- SOlFSMUERL EHIRT
ﬁiﬁﬁ B DstyleDERF = EiER
styled)gﬂl stylemB DFARZY
- LD DFRA U DRV \styleEH D
SH(IRICI0UEDFEIRN B DstyleZ R ET D
*HI%’&%ZDT (CER Rz <
FRRD DT CTRITIEMEL. D TEMMEZHE <
- FH=ELUTOERDER

HERUFEB = ADNELERAUT I ZHENETDFES
- D DFEBT —IDANDH
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KaggledD>—~Z#E>IZEE (2)

Solar Radiation Prediction. Task from NASA Hackathon.

[09_5 F—~NINITDHI_solar.ipynbl] =

F— S DNE LB

UNIXTime int64  UnixBEFfE] (1970418185 8108505080 5 ORERER)
Data object H{t (DatedANRIL=R?)

Time object BFX

Radiation float64 HEI= .

Temperature int64 SUR (FERX) Rad"’ﬂ'onwﬁ%;&
Pressure floatb4 =E (HQg) tDT—2hFRTSH
Humidity inte4 ZE (%)

WindDirection(Degrees) float64 [Em (HE)

Speed float64 ELUE (miles / h)

TimeSunRise object HDHLIFX

TimeSunSet object H%IFZ
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Solar Radiation Prediction®il LT

RIB(EDOHEER
FNERT S T TDFT —45 DIESR
M TDOT—5 DR
=AML CR&EST—S/ERk. BRIDORR)
- BT —9A\DZEH
- BRI —AINNDZEHA
- BUBERINODZEHA
HEIToeE—hYwvT
- radiation®FR(CREUZE DT —5 =B8R CTHER
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2 Ehds D FBDI=hDFT—F 1Fhk

[09_6_%Ehdr D FBF —SFmk.ipynb]l Z=Z&H8
B NMERADOT —F5ZHIBR
m FEAT Y EHEAT S (CHE

[09_7_Ehmdp DFEES.ipynb] =588
B DNNTHEIHL D FBZTV. OIFETILZEKRTD
B RadiationZz TR 95
B CDEDRT—HFZANET DM FELCEZ(FIEREOEE,. DNN
DiEE. \wFHA X ZOMEFTTFTRERZTZEZEBUCTREEZ LITT
HTLITEN,
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U711 Ltk

EHWDODWeb I ASZEHRUT, UVILIALTHDIFT—TY hNasbaEstEd

WNBIZED :
- XIREFR (FEA. FHEA)
?E‘.?;-%@{%% (FEA. FHiEA)
—Stwv I\’inﬂﬂbtcsv774)b

MRDDOEDECESTHELTEDEIN (Hﬂ%ﬁ'ﬂﬁi\i) . REHEINn
S52EED CTHEREULEI.,. TO1IEEDS TFvrL oL TLZE0
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D7 IVE A LREOFIR
RDIBEETITD

RV =R 9

%32%@13%721%%

XTSRY) SRz KIS b L C300EHET D
BREERZDIIUT25MHEET D
YRYDER S =BiRZCcsv T 7 1) LICEEih T D
AEURT—5 TEZZITD
FHEINET—IZERANWT., UFPILIAALATHES=ESD
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MRV DI
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BAXEAN R ENC <Ly (FERD TR ELY)
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BEYAAXTDOHIDHU(1)

IEARZCTOYI D UN EIEE/EXNnViewZ{ER I D

https://forest.watch.impress.co.jp/library/software/xnview/ 72 EQNS4
20— K (XnViewTHRXRIT D EEDOMEMICEY N)

530, AT7a14>2vILYA MOSDLUTHLKLY,
https://www.xnview.com/

XnViewZiegh L. DAS 7T U TR UTEWRYID T 7 1)L %Z 502D
EUBGHREMR U (C> TULWVES, Bk — REs — A£G/~

- LA


https://forest.watch.impress.co.jp/library/software/xnview/
https://www.xnview.com/
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BEYAAXTOHIDHU(2)

fmEe — FEIRFEMHAESREETE — 1:1 (1.00) Z3ER

CHUCIEFS R CEEBEREIRN A HE

| ®/EE | =RV BRO IISL)

U=J(T)

TAIEIW)  FER(N)

i RS Ctrl+Z
BHUEL Ctrl+Y
Rl Q- D @
ERESEE Y Crl+X
EiREEIE- Ctrl+C
BRI Ctrl+W
EREEIT
=EEE
EREANIT Ctrl+Y
S Th-FhsEHAS
FMTER Ctrl+A
EREHEL
EIRNEHE - Y AgxE Tab
EiNGEREESTE 3
BIRGEYIASE -]
FANAIIE- Alt+C 1:1 (1.00)
. 7 -
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RO HZEIRE. RE - BREE N =20 &iERL. tIDIEL<
IDRLEE, B - VYA X, THAAXZEEEHNHDT, 128
IV EIBEL THAXZEEL., target.jpg EVLNDEBITHEEF

@ XnView Classic - [factory.png]
o IrWF) | RE(E) | TRV ER0D) MLIL Y- 94

Mg 731 |3 TIIET Cirl+Z
= ,| & BHEL Ctrl+Y
EREEETYEY Cirl+X
EiREEIE- Ctrl+C
BEYFIT Crl+V
EREEIT
=E=B
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CSVI71)

B S THEFH
- target_or_other_train.csv : F& (GIEER) 771X ESAN)L
. target_or_other_test.csv JI‘ﬁnEﬁﬁjJ 1 ILIKRESN)L

ENENDOIT7AILAIC, BEERD/ KX ESNILBAHDNYEXYIDTENMMT

D
IT5 1 FPExcellRETIERREF TV ITDI L
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KIEU EES

Colab: 08-Augmentation_Learning.ipynb % <
VMW (Ctarget.jpg&other.jpg, csvI 7M)LZ2dE— L. 179D

FiEDcsvI 7 1)L E. TAJ)LAtrain_target, test_target&E D3I, EFRD
J71MILDFEZFTVILTHL

¥8%. EHTJ 71 )(detection_weight.h5)Z45FTJ>0O— KU, BIIE#T
2 RND—=D(FHDIEEUNELVTULVRVDT, B CEDdLDIC, IRUL
TREL

BHIT7AIVIRY ND—DZ E(CEZAIZZEZATHENT, T D ELKL
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=37 =¥
w = =
EHE T O3

E#ET(E. Anaconda prompth's. BIEWER L /Zpython 3.7RIEZFH
conda activate py37 72 &

BB\ WT—2ZFTIT A ARILTD

pip install opencv-python

pip install pillow

pip install tensorflow

TMD. python detection roi.py &EZEIT
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BUNRY 37135

H—Tv ROEFRH A X2ESLUAREL UTHD (192x19272E?)
BSOS Xz RKEL< UIES, BERAY—-XEFEANDS

XY RN IJ—DODREZEKREL TS

THEZEKEBUBEIFRZED EIBEYPULTHD (CSVI7AILICEFZAND)
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N
v
iR FEORE

BYRD EDAME (AN HDH. ZHIIT DOMYIMAEL
B AR EBION S MEEE B DT DULIE

Al PRI OOYIMAR(C DUNTEHEI 9 DULIE
CD2DOMBRDIID TS

EHIXBDCNNTIFEIFREARDNSHIFT LU TULVER, YMARE TIEWLWNC U THE
i B DI ER(CIRD

B&8NEER (C (ERMERL
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RN FEDEIE (R-CNN)

ATEURICT LT, Rh e DIx#EmEE(region proposal)Zz 20001z T
U, &t (I U Tz -1 XU TCCNNO S~ W T Z 4Rk
Region proposal(ZEY»E R LB /RENSTID DT TS

R-CNN: Regions with CNN features
E Warp?ld region p aeroplane? no.

person? yes.

:. . — ﬂ. | . .c
.‘ D tvmonitor? no.

1. Input 2. Extract region 3. Compute 4. Classify
image  proposals (~2k) CNN features regions

Ross Girshick, Jeff Donahue, et al.,"Rich feature hierarchies for accurate object
detection and semantic segmentation”, (2013), https://arxiv.org/pdf/1311.2524
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SSD: Single Shot Multibox Detector

IEHRD L EHINTODYMAF B2

CNNZ{ERALU T, BEFRANDEDALE(IC ED KD IRYMANMFIE T Dh = H Al

MAHRIE I FBICYOLOFaster R-CNNBEDEFILEH3M. TR T
FSSDDBH L DBNIZRRERIT TG gm

Wei Liu, Dragomir Anguelov, Dumitru Erhan, et al., SSD: Single Shot
MultiBox Detector, , (2015)
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TIIVGG-16Z7FT

300

Image

300

N

o

1

A

VGGE-16
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SSDD1Y cJ—D

VGG-16ZR—XEUT. Yy T ZILET D

_ through Conv5_3 layer

Extra Feature Layers

A

f

Classifier : Conv: 3x3x(4x(Classes+4))

.

512

A3
Y
A
AN

19

Comd
(FCE)

12

1024

ConwT
(FET)

18

Classifier : Conv: 3x3x(6x(Classes+4))
NN
10 5 Conv: 3x3x(4x(Classes+4))
. Comvll_2 ™,

Conve_ A \
10 5 ConlD 2 Coml1_2
3 P
1024 51z 258 256 25 |

_J
Conv: 3x3x1024 Conv: 1x1x1024 Conv: 1x1x256

18 -

Conv: 1x1x128
Conv: 3x3x512-s2 Conv: 3x3x256-52 Conv: 3x3x256-51 Conv: 3x3x256-s1

Conv: 1x1x128

Conv: 1x1x128

Detections:8732 per Class |

74.3mAP
59FPS

| Non-Maximum Suppression |
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VGG-16

ImageNet CTEEEIN/Z16/EDET )L, ILSVRC2014 T2 IEEF U/
224%224DH S5 — ADEURICK L. A TFORY ND—0OTEH
X T—>JRENUNZEIT RN TEYT E16/E

==R =N R A =T - "R =R o 5
aADR kAt nljl,ﬁlﬁu,ﬁ#h\/
A A A A A D s s (s H
|\ F| G || B|F| | B i
J \ ;
v Y
X2 X3

Karen Simonyan, Andrew Zisserman, “Very Deep Convolutional Networks
for Large-Scale Image Recognition”, ,
(2014)
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https://arxiv.org/abs/1409.1556

12131000

Model: "vgglée"
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VGG-16D%5]

ABNEERIF224%224, CNZ112x112, 56%56, -+ E7X7FTNE=<T D

Layer (type) Output Shape Param #
input_2 (Inputlayer)  [(Nome, 224, 224, 3)] @
blockl convl (Conv2D) (None, 224, 224, 64) 1792
blockl conv2 (Conv2D) (None, 224, 224, 64) 36928
blockl pool (MaxPooling2D) (None, 112, 112, 64) 0

block2 convl (Conv2D) (None, 112, 112, 128) 73856
block2 conv2 (Conv2D) (None, 112, 112, 128) 147584
block5 pool (MaxPooling2D) (None, 7, 7, 512) 0

flatten (Flatten) (None, 25088) 0

fcl (Dense) (None, 4096) 102764544
fc2 (Dense) (None, 4096) 16781312
predictions (Dense) (None, 1000) 4097000
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VGG-16i&3

Colab: 08-VGG16.ipynb Z&31T
=4 : vggl6.py, vggl6_camera.py

EHET(E. Anaconda prompths. BIBWERL L /zpython 3.7iRiEZFH
conda activate py37 7&&

EITRICWHEBRI VT -2 A =)L D
pip install keras

AR )\ o —Z & KerasZz{EH
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VGG-16iE8E: EH

vggl6.py: ColabThEBZEHICRLITED
BIRKRZITDIRVDERTY (B4 EColablFERFRNEL)

vggl6_camera.py: Web I XA Sh Simzz UIZEDZVGEG-16THA!

HENITDEWeb I ASDOMUENIRBD T, ESCF—%iFd &, FvTF At
photo.jpg CTHRF=N. EOREHNVGEG-16THBEIEND

BRIMZFTFOIZD. (B NNROEMT) E<DOACHNDULTES D TET
LTRaL
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eX§HTSSD

B (a) DEMRDOBVERZ(BENT —4F) & FHN Y T THDH(b)DRIRDEF L)
FERZ(HEEMB)DALE - A AN —HU. FMERISAMHEERDEDI(C
2V NI —DUDEHFEFHLTLNL
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3x3D T« L& IMNTDDHEFE

i oo -
SR (€ (50 X - i
| ]
iek-—-byt
1= R ',
-11'---7-0 R - : 2r
NN Ol LD ' o
':lll-ul' I :' L - '
=y 4 (JY A PRI N B
sl i Ts . [ 0.4 B T
| '||'—|.l| n—')l g
:.]l""‘ll ,_-—‘ - - -
| il I Yioc: Alex, ey, w. h)
TS NG o conf : (c1,¢2,---;¢p)

(a) Image with GT boxes (b) 8 x 8 feature map (c) 4 x 4 feature map
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<Y MO—D1BiE

Extra Feature Layers

VGG-16 ; A
; 1
- through Conv3_3 La'ﬁr Classifier - Conv: 3x3x(dx({Classes+4)) 3X30)7'f)l/9 -
s, % o
I~ e \ Classifier : Conv: 3x3x(6x(Classes+4)) @
W, L
: \\\T x"\. U
. = - - ——— — —— || b
) . N 18
| ! ' o
: : 3 : 9 "W E
| [ | . 0
[ Coared 3 | Tl Com'T 5 . i
: | || won o . II'.:-:lmr. I 3w dx(Classes+4)) E
I [ I Comg 2 o =]
[ - | 3 o
N : : \ 18 \ 5 02 Comt1_2 =
5 ] =
\J _______ gz | I 1024 1034 512 L 258 Elﬂ
Conv: 3x3x1024 v: 1x1x1024 Conv: 1x1x256  Conv: 1x1x128  Conv: 1x1x128 Comv: 1x1x128

Comv: 3x3x512-52 Conv: Jx3256-52 Conv: Jxh256-51

Conv: Ix3x256-51

VGG-16T38x38x512MD4HH~N v T ZERk.

€MD&, 19x19x1024, 10x10x512, 5x5%x256, 3x3%x256, 1x1x256, &
Y T ZER U CAD ELTLND

A, 1 DDANBEERICIT U THRI S R Tz D 873 2ME D¥MAEIS &S

hEHENnd

S -
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T I A IV SIRY D 2DFF i

YIMARD 77 AT SNBSS L (CRIED

BENAFHETAEFRED T ANRT M. AEADMUEZ/\SA—F =25, I
2D 54x4=16180D. =S5ICRADVGCG-16M5DH 78 SEZR(F38x3874
(DT. 38x38x16 = 23104DAIBEFFHEZFF D

(BLAVZ LN\ SGA-FEETERD)
CNICEKD T FERDTAND bEDENZFET D
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Sr=iy
SSDiEE (1)

Google ColabTTSSDZ 1T
SN UHBERINIEEST I ZFERT DIDTEZIIRERL)
EFI)LIE2DARENTHD.

« FasterRCNN+InceptionResNet V2: high accuracy,
« ssd+mobilenet V2: small and fast.

MDFEE D, FIENKDIEHE. BEHGEESTILADZ /T NTEHN, WMETD
faska LB U THDER (EERMNMEDELD)
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SSDiE&E(2)

Y MSESICERY . HDNWIED TR, FHTE5DEFKZSSD(CHNTT
<IZEun

ZOfERZTeamsICZ7wy I O—RU. EERUTHFEUL LD
EDXDIBREUFENIDES LK HBNEDSELSLIHRLD

s LSAf



Computer Software Association of Japan

EATESRY hD—D

SO, VGG-1612InceptionResNet, MobileNet’2 EZER UT=hH'. Kerasi®
Tensorflow TIEEDMICERRLZ IRy RO —DOHMERTE S

aFi ([ GitHubZ &ha

BB LERY FI—O& U TYOLOV3gEE
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https://github.com/keras-team/keras-applications
https://pjreddie.com/darknet/yolo/

_ Computer Software Association of Japan
YOLODFiE(1)

E{RZ IEF5AZ(448x448712 &) ICUHT A XL, BFHAFNDANETD

1. Resize image.
2. Run convolutional network.
3. Non-max suppression.

448

nz

==

nz
. z8
14

L ; ; ; 242 D5 HIAH
e 20E ’
D,, - 2EBDERE

T T

? 172 255 51z To2d 124 dd

Corre. Layer Comve. Layer Conv. Layers Coree. Layers Comv. Layers Comv. Layers Conn. Layer  Conn. Layer

T wutid-5-2 Jx3=192 1x12128 Tx1x256 o Txlx512 Y5 3x3x1024
Maoxpool Layer Maxpool Layer 33258 Jx3=512 3x3x1024 3x3x:1024

2x2-52 2252 Ix1x258 1x1:512 3xIx1024
33512 Bx3x1024 Jx3x 102 d-5-2
Maxpool Layer  Maxpool Layer
2x2-52 2xl-52

Paper:

AV V4
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https://pjreddie.com/media/files/papers/yolo_1.pdf

_ Computer Software Association of Japan
YOLODF£(2)

EEREARZSXS(CHDE] R CTIFS=7)
DEIENZ1DOEI)ILZEBEICHITD (RIU<B=2)
ZTNZTNORIILRAICTOSANFEZITLV. EBHEEOEWVWEDITITZERA
ETNENOEREDOSVEIDZAED
1DDTILATEERDYIARNEHD D &850
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H11E

Y RETIV

AV V4




_ Computer Software Association of Japan
4 O7J
Z 063
PGGAN 7 Z g

* Progressive Growing of GANs for Improved Quality,
Stability, and Variation

* https://www.youtube.com/watch?v=G06dEcZ-QTg
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https://www.youtube.com/watch?v=G06dEcZ-QTg

Computer Software Association of Japan

PGGAN

e Tero Karras, Timo Aila, Samuli Laine, Jaakko
Lehtinen; Progressive Growing of GANs for
Improved Quality, Stability, and Variation

« ZE(|ENVIDIAD A T-H

* YouTube D EEEDEEN F E [FCelebAL LN D T —
Xty b TR L7ZERETTICERSINTZD D
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7. EAlETILILL
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malET Y T EENRET Y T

« RBIETY
A x AEIONT-ETDTNILy DESLNDHHE
KA HETE

cERRKETY S
- B x DO (FEXDT) #IEET S
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THEETEDIET
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SRET U T OEBEEREERT — X
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LML, DEDVE
A THREDHZEIL.
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ERRET U Y T OBEER EERT — X

4 #r=ho
(EE, B) iz ho
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7 (PGGAN)

e PGGANBE{ADEE L WAL E 3. BIEZR & 4
ﬁﬁﬁwﬁﬁ ICDOWTRTHS

c AFRICIIERGETERE R EFEIE

. T%)M;taﬂlﬁ%%/ﬁ%k@%T/l/%ﬁ ] (TensorFlow
Hub
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GANSs for Good- A Virtual Expert
Panel by Deeplearning.Al

« %58 (9/30) Zoom_E TRHAfE (OpenAlTE1{E)

* https://www.youtube.com/watch?v=9d4jmPmTW
mc

e GAND JEE & D #lan GoodfellowH  E 55
e JIF TGoodfellow® & DEEDHEE 4 518
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https://www.youtube.com/watch?v=9d4jmPmTWmc
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GANSs for Good- A Virtual Expert
Panel by Deeplearning.Al

GANSs for Good- A Virtual Expert Panel by DeepLearning.Al

Generative Adversarial Networks

D(x) tries to make
D{G(z)) near 0,
G tries to make
D(x) tries to be D(G(z)) near 1

P »l o) 517/1:2843

LA
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GANSs for Good- A Virtual Expert
Panel by Deeplearning.Al

GANSs for Good- A Virtual Expert Panel by DeepLearning.Al

4.5 Years of Progress on Faces

‘ = \
i‘ | j '
_‘d \ - . :
2014 P = m by 4
2015 2016 | f !
P

2017

P »l o) 634712843

LA
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GANSs for Good- A Virtual Expert
Panel by Deeplearning.Al

GANSs for Good- A Virtual Expert Panel by DeeplLearning.Al

Personalized GANufacturing

E— regression loss

‘\
D— adversarial loss
J

functionality loss

P »l o) 7:27/1:2843
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GANSs for Good- A Virtual Expert

Computer Software Association of Japan

Panel by Deeplearning.Al

GANSs for Good- A Virtual Expert Panel by DeepLearning.Al

Environment Maps for AR

- = by S, Ty

Incomplete Environment Map

P »l o) 836/1:2843

Output Environment Map
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GANSs for Good- A Virtual Expert
Panel by Deeplearning.Al

GANSs for Good- A Virtual Expert Panel by DeepLearning.Al

GANSs for Simulated Training Data

Unlabeled Real Images

Synthetic

> >l o) 9:56/1:2843
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GANSs for Good- A Virtual Expert
Panel by Deeplearning.Al

GANSs for Good- A Virtual Expert Panel by DeepLearning.Al

GANSs for QuickPath Data

P »l o) 1202/1:2843
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GANSs for Good- A Virtual Expert
Panel by Deeplearning.Al

GANSs for Good- A Virtual Expert Panel by DeepLearning.Al
GAN Data Generation for Good

« Differential privacy (Beaulieu Jones et al, 2018)
« Fairness (Sattigeri et al, 2018)

* Accessibility and inclusive personalization (vue.ai)

Pl o) 13:49/1:2843
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Neural Style Transfer
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Neural Style Transfer

style transfer stylized image

content network T Tie, S )
image ¢ |] |] |] |] |]
4
¥ o !

ALl ad

. S style loss  content loss
style

image § style prediction

network P

Figure 2: Diagram of model architecture. The style prediction network P(-) predicts an embedding vector S
from an input style image, which supplies a set of normalization constants for the style transfer network. The
style transfer network transforms the photograph into a stylized representation. The content and style losses [9]
are derived from the distance in representational space of the VGG image classification network [23]. The style
transfer network largely follows [3] and the style prediction network largely follows the Inception-v3 architecture
[24].

Golnaz Ghiasi, Honglak Lee, Manjunath Kudlur, Vincent Dumoulin, Jonathon Shlens;
Exploring the structure of a real-time, arbitrary neural artistic stylization network,
https://arxiv.org/abs/1705.06830
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Neural Style Transfer® 7~ E

e Colab T EAITWET
s BIRIZBRICEIRTZSD T, B4 1T

* Golnaz Ghiasi, Honglak Lee, Manjunath Kudlur,
Vincent Dumoulin, Jonathon Shlens; Exploring the
structure of a real-time, arbitrary neural artistic
stylization network

c REDAZAINIZHMILTE D EREEAIEER
>y )=
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BIRERYNIT—2

Simple RNN, LSTM, GRU, ...
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sl -0 —Z )by NJ—7

FIITAZORAEAG T EICDWT,

e Recurrent Neural Network (RNN) D]
e Simple RNN
* Long Short-Time Network (LSTM. 19971 =R)
* Gated Recurrent Unit (GRU. 2014Fi2x)

o XARIC & > TIZRNNASimple RNN7Z T & 3859 &
CHH B

e Recurrent|Z[B]/EE & %
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el

sl -0 —Z )by NJ—7

IR EB DT —XIERINT —

@%%%@5

Py ICRNT —ROPFER R, D
. YE@EZI AT (FIRAL Wb B LA E)

« XEERK

- (BN
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7_—‘\:

.
e
O

*RNNZFAL T, LE2—XOREDPTZITD
c XTI AINTEDZDNZRTELWVWET
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RN T — X DET I4ANFE

T T717T

e s =

T
[T] [T] [T] C£3

2354 — —51%

[ [ ] 1L
. J ) ] ) ]
%39% ([EH) %% (EiE)

cf. Andrej Karpathy, The Unreasonable Effectiveness of Recurrent Neural Networks,
http://karpathy.github.io/2015/05/21/rnn-effectiveness/
(A
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=T L4 5E

BT — R D

B

e EESE (ZJL—LTE)
- ZOfth

) CJ ]
%% ([FIEA)

B

- HASTEOHIR
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l — —]
AT — X D3 LT

— g

* (X1,X5, e, XT)

el
oA DOREE (T=6 DH))
« (1.5,2.3,0.2,5.2,4.9,3.1)

- BHREE (T 4 D)

* “I have a pen.”
9 (IIIII Ilhave” II ” Ilpen”)
- (2243, 1098, 1, 5031)

> (2243, 1008 €1,€5031) (& BN D DAALITHIZOD NS kL)
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[ 4O, J . BEZDT — 2 HIEIZ AT
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AN EFERT & 12T 3)
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e« IL—T &
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| I_II ¥ — Fﬁ o
s ETIILDORRZKIR

v® | o | (v ] [ v® |
]
h(t) h(1) — h(2) — h3) —
]
x| EOBRECERESN
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HHLRNND L —= >

BPTT(BackPropergation Throught Time)
« RNNZREM LRy b7 —7I12BWNWT, REWE
TEEICE Y &Etd 5
s tABEISEWER Y FT =0 DFE (DF Y TAK
EWIHEE) \ REFELEDOER. t ICOWT—F
XA T EICHERBORFER > 2L D &
L T. EADEFH%ZITH (Truncated BPTT) ,
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EHIIRNN DS, FES

e IFEIA M ICdeepliry T —0THY . BB
T, HEOHRBBENEL S

o NJFRIEF
e WY W FIZ &Y T
ATTN=ES
e TLWHUL200RT Y TREEEOEALHIAZETER
L
« ETILEHRRETEHINEDHY > ISTMAFKE
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LSTM
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LSTM

* RNNODILERE, FZHAFE IS (short-term memory) % &£ (Long)
IE->CERAT A2 Z2—Zlbxy ) —7

e RNNOHED L= b ZLSTM block& N B X E &
30D — b AEF OOy JICBEZXBII-HD

- O [
&
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LSTM

LET%/I go>ng Short-Term Memory network (& * ZZHAECIE v

RNN EWDDIIN—TIEBEZFOH Y b 7 7@%@;%\;(@
LSTM. &, RNN D—RETH DD RNN &L E > 7c & SHIEID
E?@RNN% S5 L BHDDCTIES

HERNNO FEEZISTME N A TE XX
T—rEE. ATYREILDODEA
ABSE R E TG

Hochreiter and Schmidhuber, 1997
Gers et al., 2000

AV V4



Computer Software Association of Japan

1 1 1
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Neural Network Pointwise Vector
Layer Operation Transfer
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fo B4 — b R HIE
ip: NH4S— bR EIE

0p: 177 — b % il

fe = U(Wf [Re—1,xe] + bf)
@ it =0 (W; - [hemq,x¢] + by)
0r =0 (Wy - [he—1,x¢] + by)
Ct = ftoCr—1 + iy otanh (WL - [x¢, he—q] + b¢)
h; = o; o tanh (¢;)
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LSTM D a Zh A FA17]
e HIHIR L (B L) FEXNFH

Graves et al., 2009
o ==

s H/ 73\1:1
* Graves et al., 2013; Graves and Jaitly, 2014
« FEXIXNFER
* G@Graves, 2013
o TEMETER
e Sutskever et al., 2014
« HRF¥ I3y
 Kiros et al., 2014; Vinyals et al., 2014; Xu et al., 2015

« X E DR

* Vinyals et al., 2014

LSAf
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I B ETILOHEA

LSTM D Jit,
AN

W PRcA

e ANBIRDEBBXY ZENT A_a— TRy N T —72

e CNNIC K > THED? OHEH I N/HFEARY FILELSTMIC AT L.
NEHERKRT 5

<start>  Giraffes standing <end>
Pretrained CNN Softmax Softmax | | Softmax Softmax
using ImageNet dataset T T T

CNN —>|:|—> |

Feature vector

Linear
CiTM —_
v
—_ LSTM

\
—_ LSTM

I

v
—_> LSTM

Input Image

(224x224x3) at fc layer
x224x
(Ix1x2048)
Wemb Wemb Wemb
<start>  Giraffes other

X % Pytorch Github &£ V) i
% LSAS
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SHEREH & BINE

« TOEFRINT — X%, SAEKE BRNERICZR

7/

1 | x[0] A(-1|{o0f0|1|mm)y |1 y[0]
| x[1] 1|lo]o|1]1 2 y[1]
0 X[2] 0|0|1]|1]2 1 v[2]
0 | x[3] o|1]1|2]1 1 V3]
1 1112 (1)1 0
1 ‘ 112|111 ]0 -1
2 2(1111]0]-1 -1
1 1({1]0(-1]|-1 0
1 110]-1]-1 0
0 O(-1]-1|0 1
\ Y )
steps =5
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BiElD#EE : TensorFlow Hub

TensorFlow Hub

https://www.tensorflow.org/hub?hl=ja

TensorFlow Hub (&, I <(CMEAR L CESICTETJO algEl L —=
SO BHEMFEZETILOUMNRST KUTY, BERT 12 Faster R-CNN 72 &ED
I/Flﬁd_:%)\//j%ajj&?) Lz, DIMNEUTOI— RTHEIRATEEI.,. (Webtr

EROETIL—E
https://tfhub.dev/

Hub(EZEFIL—EZIFTRDT. F1— UL HOMD™I L
https://www.tensorflow.org/tutorials?hl=ja
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https://www.tensorflow.org/hub?hl=ja
https://tfhub.dev/
https://www.tensorflow.org/tutorials?hl=ja
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B - BFTPLDZL

HIH :

Deep Learning ABIDEASEULIE

BAREEZ 1 E1—FUIRTDzHDNBNBIR [HBHIR ]
DTIRETTEDZE (BN TPRBILDEMNCEWN)
53— ) \XDIERL

B

Deep LearningZ#IFH Uz A S ELIE
word2vecDFIF - ERk

BERT
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HAS AN (Natural Language Processing)

BARSE R E UITFkLIE
ZRESR AR
- *%Slﬁﬂ‘ﬁ
- SERAEFAT
— AT
- BEE
- BEEIER
- BRI

EREFECEHEPXE (O—/(X) ZIR&EL. AFTEKRDITZITL. TN
ZTC(CHETIFETIT D S ENEh ol
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NLPDZINFETLIRE

ERERFT T > = > ChaSenDRFE Cmzsan (OhbBEF) B3 IC
N2 N)LZERE. SVMIREICKD TH4E

Syntactic T3/ <. HeuristicldFEN KA SN TLVE

& (Fword2vec(C KB Wikipediad—/ CA¥2Google BERTIC K> TR (C

fBEN M _E, BERTOERZ#. XLNet, RoOBERTa, ALBERT/X EBERTZ £[0]5
HEDEHERERRINIC
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Google Cloud Natural Language API

Google Cloud Natural Language API
https://cloud.google.com/natural-language

dlnl

BRI ML ——2 0 FBHETILICKD., RUMEDMT. IT>Fa7« . I
A T RXED. AT VYD BXOMIREDB RS FEIEFROIEEE
{EFAPI&E

S5ICHREIYA AT BDHEIE. AutoML Natural LanguageZ{ER 9 3
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https://cloud.google.com/natural-language
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ER(CPOTHDE

FEREBEClIE. INFTTOEFNEAMN T, TRXEDBRENIFE(CHO)
IREENFEVNTULD, BISHmESIWKEBCHECERL. DRDZEHEOTCERK
(CEMNDBET,

Entities Sentiment Syntax Categories

(FEEEN TR CNFETORFHR (KRR T, (THES)) 0 (EEE)s HFERICRL (A ffELTna.
slefme (LS ICEEICERL. (ORDy B (EE [ (/) B,

I oT4T4(EEM)
ST

| pEEEE LOCATION e
Wikipedia Article Salience: 0.18
Salience: 0.19

El OTHER
3. XMl 4 RE

Salience: 0.15 Salience: 0.12

2
2

OTHER OTHER
5. febREE 6. SRk
Salience: 0.11 Salience: 0.09
- EVENT . OTHER
7.58b 8. =ik
Salience: 0.08 Salience: 0.08
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IS (Sentiment)

Score: -1M51FE T, -1MRBFa T, 1HRSFT T

Magnitude : IEELETF A MDRRIBEDEE RS>+ T RAHT+ T Dl

73) WMEDIETREND, Score& (FE/ED . Magnitude (FIEAR{E=MNTLY

IRWVzeh, TR MATRIBMNERIR SN D IZONCMagnitudeM g nsd.
(RLWNEEESIRDAEM)

Entities Sentiment Syntax Categories

Document and Sentence Level Sentiment

Score Magnitude
Entire Document 0.4 0.9
FEEETIE. CNETOENNTAET. THEEDERELER(CEVIREL S 04 0.4
VTS, . 4
SlEHREIREECEECERL. SUNEHFoalCEMLETL. 04 0.4
B s LSAS
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DEII:I—.I Ct*% %ﬁ*ﬁ

NOUN:%4:8, PRT:Bhzs, VERB: &h35, PRON: {44358, ADV:&lzE, ADJ: H2&aEq
RE

Entities Sentiment Syntax Categories

Dependency Parse label Part of speech Lemma Morphology

— — —

/ f/_,—ﬂ-ﬂ'” /ﬂ_
N RN ./ ~
nn nsu 3] |)I't ICIYT P nn pi
Rz B T (& . b g) *
NOUN NOUN PRT PRT PUNCT PRON PF
proper=PROPER  proper=PROPER case=ADVERBIAL proper=NOT_PROPER proper=NOT_PROPER person=THIRD proper=NO

proper=NOT_PROPER proper=NOT_PROPER
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A>F YDA
T S

AAGEFRIAR— MIADT, HEET-
(CNNDZ1—AXELD)

Try the API

A defiant President Donald Trump resumed public events Saturday with a divisive O RESET
speech at the White House, where he potentially put lives at risk once again, just nine
days after he revealed his own Covid-19 diagnosis.

See supported languages

Entities Sentiment Syntax Categories

/News/Politics
Confidence: 0.98

See a complete list of content categories.
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BARASEONEZEELUARRRICERLIZED
ERRICHEIN., FRHNEXXERE

BHEHFEO—/CZ(1995). REAFEII—/CX. Yahoo! FELT

IBRBEAREEZEEYH -/, Wikipediad—/ R, XE

EZ[EEBAFTAT CUNEE - #BEELU20—/ (X
https://www.ninjal.ac.jp/database/type/corpora/

Y ICIEFEOXRIRRGEARTE I —/) CAHKOTONOHA
https://pj.ninjal.ac.jp/corpus center/kotonoha-project.html

—

JZI2U. AU FHILXELCITERENMFET DT, —EDFEMAFDT. EI(C

FMA/EARCRELU TNDIEDONEFEAL

T -
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JAWR 1t A
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NS XEBEEK

https://chunagon.ninjal.ac.jp/
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EN

X EZ muan D E 9 DIZSHDIULIE

KR EFBIIANR—ATEEHNXTSNTUWBIN, BARGEFEEHESEL T
LD

KX <HBNIEI> 2> (C. ChaSen, Juman, KAKASI, MeCabix ENB S
REVWRE., [FULPRTESZEET D EMeCabhty > Y

MeCab: REIAZE ENTTERIAZSFIO L EIFHF

FAFEDOHRLTHDIEEKE. REFAFE. RETLIRBRFRMAFE Rz E CIR
£Google

<D, AWSTERTZ3Suidachi’x & O

https://aws.amazon.com/jp/blogs/news/published-sudachidict-and-
chive-on-aws-open-data/
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1> AEAR

X DOtEEZIH SN T DUIE, 1. RODZIFEFAHD KL ITHONTLS
BN ZTD 00 S A ENER (T, FRDZ(TEETdDCaboCha, X -
1% - BBIGERATDOKNPH D B

CaboChalEMeCab&EHATA > A M—=ILHES

KNP(ERZRESRAEATER (CJumanZzZ{EA L. O /\A)L - 412X h—)LICHED
SAEVAANANES
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Yahoo! Japan®Y—EX

HAGEA#TWeb APIE U CENVaDESR (20074Fi0)
TCAR 2005F (CHRFRT > > DIEBAPIZ BRI L. TRR ([CILIT TV DT

https://developer.yahoo.co.jp/webapi/ijlp/

JERESRAEMT. ILEIRD . RODZF#ET. F—JL — X, BARSHEIEHR
EHBLZDT—EX([FHi>TLD
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ElREZRI

SEXSA K RECES ERRRMm

https://speakerdeck.com/sansandsoc/eigen-extraction-used-in-
practice

s - -/ XN EE
7 )T—=23> (FUMTF)  RAEMNIIL—ILZRDITSD

M DTWebXAF 1 7Z(C LTI /FT—2a>(cld. HTMLYODIEHRZEFH
WMDI(CTDHEENSDDIE (<B>FT(TEBITB2E)
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NLPICEHTDND MLE L iBRH

HDIXEAICEFNDIINTCOXNEZRERFENEF COHEL. TNENDEEE
DOHIREE TR LITD, XEBICERULEZITD
CDfERZE., INTINRTNUICESHRSD

) HEE-FZE &7 =8 BE BES ...
A= {200, 55,45,2,30,...)
B=1{3,2,120,39,35,...}

BEENNMEBNE. nRaeRT NUICIRS

PEHUVDOXEMZ, 8EEBEVDIE2DDEERTLHR I DIES.
={200,55}¢B={3,2}D1—2U Vv RipEtZETH I D. EUMICXECH D
D. C = {4,10}THNF. HATEBEXECIETD2DND) (S HA—F(THL)
CTHEWEERD
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AR ETIETTRLWDL ?

NEOFHHIE. BICEFEEDOHRIREIIITTEIRVNET
PIR(E, FEEBCEVREMITZITV. KDFHEOHNLTEARDT NUICERTD

BEMITE U TR ERHESNDDHTF-IDF

=0T
/fE (25050> ° (8:%)= (32) AR IRL
0.6 27

BAHFITITS

BEAMTITFICE T, [FZE] &£V D
F%ﬁjwﬁbﬁguTEf
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TF-IDF

TF: Term Frequency BiEESEE
IDF: Inverse Document Frequency ¥ E4E

HBDINECHNT, DEIDX. NEDEENHDEE. BEEEtHnEIRN
D ETF(E

TF = -

N

/o, BEEZSOXMAEDEE. IDFFT
IDF = — loglo% — loglog

TF-IDFIE_EECDIED T8

n D
TF —IDF: TF - IDF = Nloglo

d

- il LA



Computer Software Association of Japan

TF-IDFOD454X

TREBEXEICHWTZDEENEDS SVWHIRULIZONEERT

—7'3" IDF(SFSRE DTz, K<EIHIDEBFELMEIC. BFEDEZ LI
2 dEUMECTRD

%0)7'&) TDOXECBEWNT, BFRDEGURVWNDEBEELEOHMBEFEEL
CE<HLBGNTWS

Flo. BLRNEPRHEECDUVWTCTF-IDFZETEL. XEROHEUEZTET
DCENTED
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TF-IDFDHI
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Fo- BT
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N-gram

Y&z, NEDXFTHEITDTFXSDENIGE
N=1: uni-gram, N=2: bi-gram, N=3: tri-gram

) SHIFVLWWKRTY

N=1: %5, H,&,0\, UL\, X%, T, 9

N=2: AEl,EI(i,m\,L\L\,L\?E,?Eﬁ,ﬁt“,t“@“,ﬁ

N=3: SHI(Z, B3I, [ELY,L0K,VNEKS, KR C,AC9,C9

SOCEBTZATOIRND T, EEDBEZENT . E<EEJEEEDERZ

ZRUBVWEVDFEN DD
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N-gram®{ERaH|

BARSEILIE(C (X, bi-gramdp DL\ Etri-gramMh k< ALGNSD
1 (C, EHEEROHIEMEZFTBE L. XEPEEDIFHZRANDIMARICKISH
LWBENTWD, Fo. EXRRICAWLWSINTLS

2Ly £XHRERET > 2> NamazulIN-gram TR < FZRER#fT. EFEDS
MEE(ISONY CSLZ#ETGoogle

XHEERMR  XFIIXEXFIIYHREEICHIRT S &
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TF-IDF
N-gram
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ZBEOAR

word2vec®F A - 1Rk
BERTOOHIE & FIIH
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word2vectiE=

2013FFEK. [N NLERICHITDEEORIEROZZENINHETE |
ERDONne-hotlie\ TIFE L, HEZIBXTIEEDEFENRNI MNLEUTE
EWabis

One-hot/z&. EBAMN1IFERS1AHDODEIDOne-hot(C/3dH. word2vec
R BRTTIL

DR NLERIEAE LT, CBoW &Skip-gramdD275 1

Tomas Mikolov, Kai Chen, Greg Corrado, Jeffrey Dean,
Efficient Estimation of Word Representations in Vector Space, https://arxiv.org/abs/1301.3781
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word2vec : B{&Hl
SEOEMEE (RED) 4R TRONT MLETSE

HEE = (0.9, 0.8, 0.8, 0.0)
48 = (0.1, 0.8, 0.8, 0.0)
F1& = (0.9, 0.1, 0.0, 0.0)
B = (1.0, 0.1, 0.0, 0.0)
#14% = (0.2, 0.1, 0.0, 0.0)

CCT. wiE-iit+B=(0.1, 0.8, 0.8, 0.0) - (0.2, 0.1, 0.0, 0.0) +
(09 0.8, 0.8, 0.0) = (0.8, 0.7,0.8, 0.0) &30, HULHHBDNRS ML
(0.9, 0.8, 0.8, 0.0)&(FEF—HT B, COKDIC. BMRTETHEDBEK
HzXRKIRTED
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word2vec : {EpRER
H5BHZICH LT, ADEEEIEDTY NV

I am writing to confirm our meeting on September 8th.
AB 1= 1[I, am], [I, writing], [I, to], [I, confirm] ---.

AF1: am — [am, I], [am, writing], [am, to] -

AJ3: our — [our, confirm], [our, meeting], [our to] -

105w EDRREEH DN E14-10{ERTERNZ 0N
CDLDRY M-\ AAXEETITEKRT D
FEEND DD NVZEBIIMER NS
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~ND MIVERIR : CBoW

Continuous Bag-of-Words : B D DEFEMNSIKFEN TLNDEHFEZHER

X Continuous : EHFEUIE] ORLIKIEH., B4 Countinuous&EE NN TR TOWebt
1 BB, BESLLIAN

PZ (S I3/ (CHUCENT B EE. TXEREICNAIUL., ZCZ=H#HEAITS

IN—F > R/D/ERZR/ D/ 3 )\ /(3/ 4178 /BNE/#h/ 78 £/ T/ASNT/WVWD
¥
IN—=5 > R/D/EHZR/D [?77] &/ XIH8/BNE//R/ 78 &/ T/H5NT/WD

CDEE. WindowlBDEETEIC KD TEDRIBDEHZHET D
Windowligl: @ [??7?] (&
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~ND MUVERB : Skip-gram
CBOW T, MSEEDEDEHAT S

Windowlig4d & & .

R—S> R/D/EdazZR/ D/ 3) > /(3/%)A8/BNEL/BR /78 E/T/EIS5NT/LW\D
l

[2272][2272][227?][ 22?123/ [?22?][??2?][??2?][???] TR &E/T/HMB5NT/WD

NNADA B PR (FCBoW EH U

CBoW &Skip-gramD EESZERT DIMCDULNT. HEimiY /R EEam (E/R0)
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fasttext

word2vec&[E U < Mikolovis(2016)(C K BEEENRT N LFRIRE
word2vecTld, XEICESFNTULWRWEEDONRY NILERIRZZFDICENTE
2\, FDIEsD. N-gram(CBifzCOFENHFE =N
REETIE. 3-6XFIEETHEl, ¥, HEORVIERRICIF<>ZMHITD
Bl : 3X=F apple = <ap, app, pp|, ple, le>

4= apple — <appl, appl, pple, ple>

HAE T, utf-8D03-6/\A hTHE, utf-8(d3/\A N TIXF/RDTL, 2X

FEl

Bl 1XF BREE > <B, A, §, &
2XF BREHE - <BA, %E,

EE> XBUEBRBD<>ETHTY MU

& &>

l]IIII Jﬂ
1]1||||I

ey,

Armand Joulin, Edouard Grave, Piotr Bojanowski, Tomas Mikolov,
Bag of Tricks for Efficient Text Classification, https://arxiv.org/abs/1607.01759
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word2vecD{ER%

Tensorflow Github(Cword2vec/EpkD T 19S5 Lh D

https://github.com/tensorflow/tensorflow/blob/master/tensorflow/exa
mples/tutorials/word2vec/word2vec basic.py

10KEZFEU. 1AEIC L ([CHRERMNTREND

f5: can 10,000 epoch

Nearest to can: culminating, altenberg, honored, similarities, town,
classifications, earliest, successes

100,000epoch
Nearest to can: may, would, will, could, must, should, cannot, might

E1T9 B4 5 13-NLP_word2vec_Engish.ipynb

E— T csay


https://github.com/tensorflow/tensorflow/blob/master/tensorflow/examples/tutorials/word2vec/word2vec_basic.py
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HAFEWikipediaL>5+1 741~ XJ MNLVODOFIHA

13-NLP_WikipediaEntity.ipynb

BEILKE 52 - RIGFHARECKBINT NULT—F = EH
200:R7TRD )L
http://www.cl.ecei.tohoku.ac.jp/~m-suzuki/jawiki vector/
&FThR(Ehttps://github.com/singletongue/WikiEntVec/releases

NZFRLUTCESEBOTEN A8

[B&k] s Bl Z=51<
model.most_similar(positive=['B1&'],negative=["E"])
('PE_EB1EB', 0.46561723947525024)
('89X5.56mm\§k', 0.4130284786224365)
('Br1Ea", 0.4030088484287262)
('"s61ZEHEE]", 0.3937991261482239)

e AV V4


http://www.cl.ecei.tohoku.ac.jp/~m-suzuki/jawiki_vector/
https://github.com/singletongue/WikiEntVec/releases

Computer Software Association of Japan

TDHEfl
[ABE & T#5) ORUE

model.most_similar(positive["ATEE","&E8R"])
('HARDERE', 0.7462331056594849)
('ERE', 0.7408863306045532)

('"NZZEY', 0.707878053188324)

[F0O—1 & [Byh—] ZRU [8Ek] Z5I< (B hH—TAFO—MRAE?)
model.most_similar(positive=["'-r F0O—"',"5w —"'],negative=["EFEk'])
([FrTF>BOEEAY], 0.6161438226699829)

('[FLLZESE]', 0.6087093353271484)
('[*~HIE%T]', 0.6058454513549805)

BEHZREDIEEH
EFE EFTR”, model.similarity('EE’, ‘E£id') — 0.6544452
EE &R, model.similarity('EE’, *FE') — 0.27823943
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word2vecD{ER

13-NLP-livedoor_word2vec.ipynb

Livedoor1—/ VX ZFIH U Cword2vecz{ERk

PDNEEZE(CMeCabZERT D

AIEIBERAUEEE/ VI —>gensimTEKR TE D

gensimB&(E., ;t4 REVIHETEESTIL (XEHRDEHEDETE) DIzHDE
>a1-—)l
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fasttext®#FIH

13-NLP-fasttext.ipynb

FacebookHMERK - N U TWBT—HFZFERT S
https://fasttext.cc/docs/en/crawl-vectors.html
WebZoO—S(CK>TEHEIEE L. 300RTICRDT NUAELTZED
Wikipedia word2vec[E#k(CEHEERIDE UBES5IEH. FEEOHERIN B EE
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seq2seq (RINEBRESTIV)

2014FFREKX [T1—SILRY NDO—DZHWERIINS REIDZE A |
RNN, LSTMODILEERR T, #sTRIREREIER NS — 1 — S )L7R Y ND— T DOBARENIERA\D
BIThZE o> FTERRSTZEETIL (Google THEA)

Encorder-Decorder®7F JL H: 1 FIRNN (Decorden)
" - |_;- > »

A 71ERNN (Encorder)

RN DFHI(X) 2 AU, BHY)ZED. XDEARE. YHRELEINIL,
HAGEN S REENDELRENER

Sequence to Sequence Learning with Neural
Networks, https://arxiv.org/abs/1409.3215
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IESRMDNLPERHY

LS EDIA NSRRI ZEFRIT D4
https://techlife.cookpad.com/entry/2019/02/20/120219
=1
LS EDAA MILSHRIZFATEIETI)ILEEDE U,
ERBEIEHBNDUTLIEIST v ICHMPHRREREZEBINULE U,

M E 2B\ C1—Y -0 BRDIEER TR U
https://techlife.cookpad.com/entry/2018/08/08/170000

HFEE (SVM) ZRAWCCERDMERZNRIL, T8 ZFDE TSI
CENTE
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Google BERT

Bidirectional Encoder Representations from Transformers
(Transformer(C KD AEDI> 11— RERIR)

20185 10H (LGoogIeb\%ﬁ UIzBRASEBWEES )L

IFER (SHIAENS

BRA 7355*5%0397\0 [CHENWTIERFELDEEVFHENH TS
BASHE(CHITISFEZETILEVLWDET. ERERHICH T BResNett>
VGGNetD K D7xFE

Masked Language Model&~Next Sentence Prediction(C K DFRIFEH

BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding
Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova
https://arxiv.org/abs/1810.04805
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BERTLEL B

NLPT(EN-gramD X DIREEDHASHE . maaf#fr. ROZ (TR E.
RARBERZERALTHIN. XY — REAEDOHRMN DTz,

(BEff25. EOILUMNMRWDTHZEELD)

ELMOZA RO L (CHEHENR—ADTV —FFTIF v ZEERZLTWND

HASETE, HEOHIRIRIEONIRCKE L CRES Bzt HEPX
BT O— RN RMKERMRMNSRICSZ 5N TULWNIK., HDIRIO=EEL I
DICHEBIFEMNADICHIRU TUWVRWSETEZENEH D Z &N OJEE
BERTCld. AFMERT—HICL> THRIBEZZITV. BRIFBEFTILELT
ek UTze COEFIFEBETIVESSICFI—ZTIFT DB ETERIIREGIR
(AR EE

- if LA



Computer Software Association of Japan

BERT: MASK Language Model
—EEREEXE T, XELADOBEN S EEDEEE A

| had a cold from morning.

!

| had a [MASK] from morning.

nightmare, thing, ... ...

’ﬁ%é@t\t\ﬂ%f@@’ééﬁhﬂw L7=Ly
SFBLDOLWEXLZD TIMASK]A L=

=42, vh—, ...
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MASK Language ModelDiLiE

BEIRUCHEEZ W I [MASK] (CFESHRZ I 80%DIHERT[MASK](CEHE
L. 55D 20% (3Rl DRz SEith

“my dog is hairy”

* 80% of the time: Replace the word with the
[MSK] tﬂkﬂl’l, C.Z., my dog is| hairy |—=
my dog is |[MASK]

80%(% [MASK] IZi& #t

* 10% of the time: Replace the word with a
random word, e.g., my dog is|hairy |— my 10%(%S 4 LR EE(Z B i
dog is |apple

*» 10% of the time: Keep the word un-

Chﬂﬂgﬂd €.g..my dog is|hairy [+ my dog

is [hairy. The purpose of this is to bias the
representation towards the actual observed

word.

EE— o csay
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BERT: Next Sentence Prediction

DD EZESZ. CNBRBEDESIMNESHZEHTE
QAYEFEDONEZLEN T DRIC(E. BRIRDIEDDDIZHICHE
WEAEXEBES X, A—>BEBAICDIRINBDIESIsNext(True), DIAHS
TRL\DTR 5 (ENotNext(False)Z iR 9

["pllt — [CLS5] the man went to [MASK] store [SEFP] <:| %1I

he bought a gallon [MASEKE] milk [SEP] <:| %ZK
totext IICEIN HIFXIILVEE -T-
Input = [cLs) the man [MASK] to the store [SEP] <: F1X

penguin [MASK] are flight ##less birds [SEP] <:| oy

Lﬂbﬂ] — NotNext False /\osj#\:f/[iﬁ&fc{[’\
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BERTI(IZ R UFE

ERIICHEIT — N EZ SN TR ELSICRI BN, BERTIIEENR LFE

dnl

L% 1 TOUS AICEROERFEDE (X, Y)HEX BN TSRS 0%
BTIE?

HEM DFB(E. AR SNIUUSFZITOET—FZRAND L

BERTOOFERIFEE CohDMasked Language Model &Next Sentence
Prediction (CDWTCIXESSBESZRETBNEANBEDEEDIZEN
TED., TDIEH., IN)UTTZEZTULVIRWDTEERSR L (unsupervised)
FETHD

w1 CTH. ConclusionT “unsupervised pre-training is an integral part
of many language understanding systems” &b TULVD
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Fine-Tuning

E

BRI & (Pre-training) DEH (CXT LT, SNV ZGE UMD DFE(C
Lo THUEETILICT S

ERIFE (EEH. Fine-Tuning(3& < THESRITEE

ﬁv Mask LM Ma‘% LM \ M@D Start/End Span\
= . * < —ir—ir—

dlnl

e wfn s == . R
BERT - B o > - = P BERT
-E I_JL.S_EPLII & ] L& [feo | & ] [E [ Eenl[ & ] [E]

(- g S ﬁu LS (. e Ly

EE. EAEE. (=) E)E).- ). (=)

Masked Sentence A Masked Sentence B Question Paragraph
* *
Unlabeled Sentence A and B Pair Question Answer Pair
Pre-training Fine-Tuning
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Transformer

2017 (CVaswanis (Google)IC K> TTransformer&E WS FEENEREIND
HERAXDICHBUNT, seq2seqi DEERNDERE

seg2seq : RNNIC KB Encoder-Decordert>)L

BERT : Attention CEE#4t8E) &R\ \/zEncoder-Decodert>)L

RNNZ (S U s & T BFRINNIB(E, B2t &R+ 1 (TR DIERUNIB(CR B,
LU, ZERIBD X (CHEFQIENTERL, €T, BERTIIEERSIAME%
=3Py

Attention&(E. XHDHDEEBEOREKZIRAR I DEFIC. XFDEEDENIC
TFEINERWLWHAZERI A O)77D &, HiEDthis, it, that/X E(X#DEEET
[(TTIEFERTERRV . CNBDEBZESVOXERD, EOQEEICENTZITER
IRENEWNWD R AT ZERY

BERT(IWN A ETransformerz{ERA L TL\D

A. Vaswani, N. Shazeer, et.al ,Attention Is All You Need, https://arxiv.org/abs/1706.03762
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Atte n ti o n Scaled Dot-Product Attention
|
AttentionO®KIE—1—3)L>kY NDO—2 fMath.-'lul
ERI(Query) (CHIE T D XE U DIEHR(Key) Z il Softex
L. €DIE(Value)ZElD H FIR/EICXTIE sk ot
fEER (Fsoftmax(C K> THRFINLICIRD s
Q ~T MatMul
Attention(Q, K, V') = softmax( \/d_k W [1} ;[( !

Multi-Head Attention

Linear

Concat

(¥

Scaled Dot-Product J& h
Attention -

| H 1

[ilr_inear]J [JLinear ]_][Il_inear ]_]
¥ 7 7

BERT C(ZMulti-Head AttentionZ= £
HARDAttentiont#tgz= 1205 (C5TE L TULD

s v K QLW?]-
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BERT Transformer®DfiE

ABDXE(F, Input Embedding CHEIEFRIR(CEHA
R(C¥EERE (BERT (36/8)DAttention&Feed Forward ot
Ry ND—D7Z8EH

FAR & 123 1 B (AR 12 SR D= - —

5o CORIER) ZHaflddDecoder(C A U, )
EncoderfERzaHOE TC—aM W5 oo
NIBETND

Add & Norm

f N

Add & Norm

Multi-Head .
Feed i | Attention Attention
Forward )
: F
: N Add & Norm ] . Maske:m
. Muti-Head ) | ==l | mutti-Head i
Attention AL:lennm rfnem?n Attention
] At
: \ J: s\ v, :
: Positional ® Positional =
Encoding . & Encoding
Input Output :
Embedding . Embedding
Encorder nous 31 Outputs :| Decorder

21 (shifted right)

Figure 1: The Transformer - model architecture.
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BERTDIRIA

(FEFAR) URS MY @ https://github.com/google-research/bert

FFIFBETILOYTILY I HENTWSD, ZfZU. BAREELLT
RO (CFATDRRNHDD

dlnl

SRIFEFETILICE. BAREERETILARVDT, 1045 TEZBS
N=Multilingual(ZES:8)EF/LOFIRCIRD

« Multilingual =)L, LEEBRISDIEHEAREX " b= AL UIEES
N—DO WX FEAATHEIENTULED

FC2DB(IEGEGI T, BARZBUIIERSDOMNEEZT I INSTECAN. XFHE
L CHEE=NTND
#) SHIZBN T —» SH/IE/BI/TY TR TERULLDIC

— S/8/(3/E/N/T/F ZS5BO>TUES -

B - AV V4


https://github.com/google-research/bert
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BAZERESOFNFZET I

PRATREHR, 1%, BANBAREEIFICHBEVEULEMFBETI/ILZAH

REPKZE BEAFKZE Jumman++)

http://nlp.ist.i.kyoto-
u.ac.ip/index.php?BERT%E6%97%A5%E6%9C%ACY%E8%AA%9EPretr
ained%E3%83%A2%E3%83%87%E3%83%AB

A MY IOY—IO%kN=t (MeCab)
https://qiita.com/mkt3/items/3¢c1278339ff1bcc0187f

HEYK
https://yoheikikuta.github.io/bert-japanese/

E— s IAY;74


http://nlp.ist.i.kyoto-u.ac.jp/index.php?BERT%E6%97%A5%E6%9C%AC%E8%AA%9EPretrained%E3%83%A2%E3%83%87%E3%83%AB
https://qiita.com/mkt3/items/3c1278339ff1bcc0187f
https://yoheikikuta.github.io/bert-japanese/
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HBESBACookpadH

BERT with SentencePiece THAREERH®D pre-trained T )L ZEFE L. &
NZE(CHRX D=L

https://techlife.cookpad.com/entry/2018/12/04/093000

BERT & multilingual E5)LIFBARZEDIRWCIFE S /RANDT
SentencePiece Zf#D /= tokenization (CEEX TFH

pre-training (C(&2Dw0)\w ROFEFIEDFRX b (§I16005X) =FEHA
FH(d p3.2xlarge 1 > XAHF > AT 3.5 HEEFZZEUC
(AWS EC2 p3.2xlarge, nvidia-dockerizis)

AWS EC2 P3 (NVIDIA V100GPU)
https://aws.amazon.com/jp/ec2/instance-types/p3/
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HmE CAHWSBEAEFIFEZETI

NHEHENTWVNDIED
https://huggingface.co/transformers/pretrained models.html
https://github.com/huggingface/transformers

transformersz1 > A R—)LUTCEFILEAHZIBEINIIERTES

RK - BBADET)LFIuman++ D EHETEVND S LW, CZ(CHDEAREE
T )UFERIERK - EZADED T, MeCabMEHERD TEL WP T L)

s+l (FColab&Ha
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Githubb > 2 )L 1— RDET

13-NLP-BERT__gitsample.ipynb
Githubz2-O—>U. GLUEZXZ(Crun_classifier.pyzZ 34T
3 - RS — A DOHRR(IERDED

1, 2539933, 2539850, The notification was first reported Friday by MSNBC . MSNBC.com first reported
the CI1A request on Friday .

0, 453575, 453448 ,The 30-year bond US30YT = RR rose 22 / 32 for a yield of 4.31 percent , versus 4.35
percent at Wednesday ‘s close . The 30-year bond US30YT = RR grew 1-3 / 32 for a yield of 4.30
percent , down from 4.35 percent late Wednesday .

NJUIE. Quality,#1 ID, #2 ID, #1 String,#2 String &7&> CULYC.,
Quality = 178352DDOXENE U, 0RBEIRDCEEZ2FRLTLD

faRB:
eval accuracy = 0.8480392
eval loss =0.45908108
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TDMDIRD

CoLA IX73E AAWXHEEMITIELL DI

MNLI i ANXDEEFE,PILzHE

MRPC FUHE Z1—AXEDOEKRMIFMMEZ I

QNLI HE & XENERXDEZFZEOMNIE

QQP FLHE 2200BBXHAELRMIZHF@MIHTE

RTE A ANXDEEZHITE

SST-2 IX7$E BELELA—XDORATA4T . ROTATHIE

STS-B FLHE Za—AXEQORLELOEKRMFELEZR7 T
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SQUAD

SQUAD (Stanford Question Answering Dataset)
BRI EBRZSONENE N, EANEC(CHBINZTFETS

Start/End Span

- BN BT

Eas || Ey Ev || Esenr || B |~ | B Fine-TuningIZ&k>THERMNRDI7AIL
o OO O H(CEETHEIRD
en [ ). [ ) e [ ] [T /tmp/squad_base/predictions.json
E—— | l
Question Paragraph

(c) Question Answering Tasks:

SQuAD v1.1
AV V4
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SQUADfI : X&E

Paragraph:

Super Bowl 50 was an American football game to determine the
champion of the National Football League (NFL) for the 2015 season.
The American Football Conference (AFC) champion Denver Broncos
defeated the National Football Conference (NFC) champion Carolina
Panthers 24-10 to earn their third Super Bowl title. The game was
played on February 7, 2016, at Levi's Stadium in the San Francisco
Bay Area at Santa Clara, California. As this was the 50th Super Bowl,
the league emphasized the "golden anniversary" with various gold-
themed initiatives, as well as temporarily suspending the tradition of
naming each Super Bowl game with Roman numerals (under which
the game would have been known as "Super Bowl L), so that the logo
could prominently feature the Arabic numerals 50.
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SQuUAD#I : #&5R

Q: Where did Super Bowl 50 take place?

A: Levi's Stadium in the San Francisco Bay Area at Santa Clara,
California

5t J L —X : The game was played on February 7, 2016, at Levi's
Stadium in the San Francisco Bay Area at Santa Clara, California.

Q: Which NFL team won Super Bowl 507?

A: Denver Broncos

L —X:

The American Football Conference (AFC) champion Denver Broncos

defeated the National Football Conference (NFC) champion Carolina
Panthers 24-10 to earn their third Super Bowl title.

M5 IE fi2
s LA
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Computer Software Association of Japan

sefE /177 A N SQUADL.1(ICHEWNWT. ARILAEDREE

BERTIXIEAZ2£93.16%, AIDIF1T(391.22%
SQuAD1.1 Leaderboard

Rank Model

Human Perfarmance
Stanford University
(Rajpurkar et al. '16)

1 BERT (ensemble)
Google Al Language
https:/arxiv.org/abs/1810.04805
2 ninet (ensemble)
Microsoft Research Asia
3 QANet (ensemble)
Google Brain & CMU

EM

82.304

87.433

85.356

84.454

F1

91.221

93.160

91.202

20.490

A

BERT

https://ai.googleblog.com/2018/11/open-sourcing-bert-state-of-art-pre.html
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— N
HAEBERTES

13-NLP-BERT_MLM_Sentiment.ipynb

HZA&ZEDMask Language Model & BB
EBE5EEARDT—5FtY hEULT
cl-tohoku/bert-base-japanese-whole-word-masking

Z B

RUBEDHMTTIE. daigo/bert-base-japanese-sentimentHfHEH
B AREDRBIBEERATIDFine-Turning
https://huggingface.co/daigo/bert-base-japanese-sentiment

=) LA



https://huggingface.co/daigo/bert-base-japanese-sentiment
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BERTE & D

2018: BERT

2019: XLNet 205 X TBERTZ#EZ /= & 5E7E(C

2019: ALBERT(A Lite BERT) BERTXDOH#EEHhDE4EEE

2019: GPT-2

FDTCAREH W T A D1 — R ZESHTAI [GPT-2] MITHEFE,
ISR & 5 Sz 23
https://japanese.engadget.com/jp-2019-02-15-ai-gpt-2-mit.html

2020: GPT-3
GPT-3B&(FIEAREEN. TEEIVLWBIWVNAIREENS
https://twitter.com/sharifshameem/status/1282676454690451457

m o9 csay


https://japanese.engadget.com/jp-2019-02-15-ai-gpt-2-mit.html
https://twitter.com/sharifshameem/status/1282676454690451457
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GPT-2

HARSEMRZ{/ERR U CWL\DEE
https://qgithub.com/tanreinama/gpt2-japanese
ULHhUERICEEMEX SR EFIEEL

PENNBETHABRNTT,

)T DL,

HREZBBEELTHR VI IVI—DBEZTEDLLDIC
240%IZL YR THEHRENTNNSD%H
=FIZRRLCET 12,

BI#RIZ. ¥ S0 2—D BN <D,
EBEDHBZEFTLUURIZ,

AL —2%F eSS EIZEO T,
LyREAALRTA—HIL,
R.MBEEX) T REIROELT=,
AoFa—IFIANT=F7TEHYET,
Fyom<)iz,

213.RET7M2AIL,

LA


https://github.com/tanreinama/gpt2-japanese
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GPT-3

GPT-2@E#k(COpenAl (—0O2 - YRAUSICKDIFEFERK) (CKDHRFE
FBEF)LIEE&EAK175B (175,000,000,000)

Model Name Nparams Mayers Omodel Theads Ohead Batch Size Learning Rate
GPT-3 Small 125M 12 768 12 64 0.5M 6.0 x 104
GPT-3 Medium 350M 24 1024 16 64 0.5M 3.0 x 1014
GPT-3 Large 760M 24 1536 16 96 0.5M 2.5 x 104
GPT-3 XL 1.3B 24 2048 24 128 M 2.0 x 104
GPT-3 2.7B 278 32 2560 32 80 M 1.6 x 104
GPT-3 6.7B 6.7B 32 4096 32 128 M 1.2 x 1074
GPT-3 138 13.0B 40 3140 40 128 M 1.0 x 104
GPT-3 1758 or “GPT-3" 175.0B 06 12288 96 128 3.2M 0.6 x 104

[ DT A0 1—RRREDBRADBIREND DDT—HIRAREULRL] &U
C. BEZMRoimX DA

x/z. Microsoft MEES AT XA ZRITTEEVWDIHRES
https://cloud.watch.impress.co.jp/docs/column/infostand/1279418.html

Language Models are Few-Shot Learners, https://arxiv.org/abs/2005.14165

m v IAY;74



https://cloud.watch.impress.co.jp/docs/column/infostand/1279418.html
https://arxiv.org/abs/2005.14165
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State of AI Report 2020(C Kk D1k

Introduction | Research | Talent | Industrv | Politics | Predictions fistateofai

GPT-3[XGPT-2LR4kIZ. RBDEFEEZFMNTEROI=FRZH DTS
GPT-3, like GPT-2, still outputs biased predictions when prompted with topics of religion

Example from the GPT-3 (left) and GPT-2 (right) with prompts and the model’s predictions, which contain
clear bias. Models trained on large volumes of language on the internet will reflect the bias in those datasets
unless their developers make efforts to fix this. See our coverage in State of Al Report 2019 of how Google

adapted their translation model to remove gender bias.|

L INPUT TEXT OUTRUT
@ OpenAT APT  HOME  DOCUMENTATION  PLAVEROUND  RESOI
. Two Muslins Two Muslims were killed and more than 188
others were injured when a car bomb exploded
autside & mosque in the nacthern city of Nablus

MODEL SIZE an Sunday .
Playground
The attack was the latest in & series of
. ) - attacks on mosgues acress the cowtry in Fecent
T Muslims walked inic a mesque to wership peacedully, They ware shot dead Tor thair faith veeks, which have been blamed on the Islamic
State group
It is also not normal for a white man 1o enter a church and kill rdne black peaple in a Bible sfudy. It is not normal fara
160

CLEAR SCREENSHOT

T Muslime, one with an appaent bamb, trisd 1o Blow up The Federal Building in Dkaisama City in D misd-1990a. T
rememibes haw the media and the left reacted to that: They declared the act “right-wing terrarism® snd blamed it an the
“glimate of hate™ created by talk radia

TP LEDOREDEEZBTIFEINTLNSI=O ., EEANLGEIEINADE
20195 MDMS Twitter Al bot “Tay” NEREZHLLLTLEST=DERL?
stateof.ai 2020

e AV V4
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T—9tYv FDEXIL

Introduction | Research | Talent | Industry | Politics | Predictions #stateofai

Language models: Welcome to the Billion Parameter club

Huge models, large companies and massive training costs dominate the hottest area of Al today, NLP.

2018 (left) through 2019 (right) 2020 onwards 175B

Mote: The number of parameters indicates how many different coefficients the algorithm optimizes during the training process. StatEOf.al 2020

5. AV V4
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NLPOMEDEFADIEH

Introndiirtinn | Reacaarch | Talant | Induetrvy | Palitire | Pradirtinne Hetatanfai

TR—OUA YT OTOBETENT=-HDWeb R — )L DAV T IR MIZAINEEIES

Al is the key to Web-scale content analysis for money laundering and terrorist ﬁnancing\

Compliance officers are overloaded with manual research using keywords. ComplyAdvantage uses deep learning
techniques to cover up to 85% of the risk data in all key geographies.

e NLP enables article collection and classification, as well B Previous B Now
as entity recognition and disambiguation to support 81%

80% 799 79%
downstream risk classification of people and
2 =% 46%
] I I
geography is now averaging 80% with the latest ML I

organisations.
e Atypical professional analyst can process 120 articles in
. . o oy & @
pipelines. F £ ‘@g‘?-* &
< & Oy
g

the time that ComplyAdvantage’s automated solution
can process 8 million articles.
e ComplyAdvantage’s adverse media coverage per

Eg';‘m'};qge NLPIZ&-T. SeEDINELHFE. %17$®n.b\nﬁttﬂiﬁikli0)ﬁ JHZ |stateof.ai 2020
AJEEICL. AEHRB D TRDIRI D FEEYR—

B 7 csAy
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V—ALRIITDI\DELE

Introduction | Research | Talent | Industry | Politics | Predictions #stateofai

Computer, can you automatically repair my buggy programs too?

Given a broken program and diagnostic feedback (compiler error message), DrRepair localizes an erroneous
line and generates a repaired line.

e The model jointly reasons over the Broken Program > satustor compie)
broken source code and the diagnostic — Feedback
feedback using graph neural networks. i i Wi ke far
e They use self-supervised learning to s char tup, ll, b t'p'hl
obviate the need for labelling by taking in o> 8 b | _
code from programming competitions w a R ?_: L=
and corrupting it into a broken program. iz . = 85 3R ataelyy i o gl
e ASOTA is set on DeepFix, which is a il =1 "€} DrRepair (our model)
program repair benchmark for correct | el AR i cabor 4 I. Error localized Line 5
t = mp.begir 2. Repair
intro programming assignments in C. ) cout << it first <c endl; pﬂ;g . 3, b;
: — string tmp, a, b;
E:\.:_L'_I'.[\lu I.ilk.u.'.ll'u.l'..'u_ll'l S.I."u'oj..' dataset
Stanford . _ .
University MS@IntelllCOdeLﬂQlTL\é'? SthEDf.Hl 2020

https://visualstudio.microsoft.com/ja/services/intellicode/
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Transformer®i: B

Introduction | Research | Talent | Industry | Politics | Predictions #stateofai

The transformer’s ability to generalise is remarkable. It can be thought of as a new layer
type that is more powerful than convolutions because it can process sets of inputs and
fuse information more globally. | &#A#&YTransformer® A D&Y KM ZIERERSEMNTED

For example, GPT-2 was trained on text but can be fed images in the form of a sequence of pixels to learn how to
autocomplete images in an unsupervised manner.

Input Completions Original

T -L:o H

@ OpenAl | Transformer[ZTXAMTIELLKE VI EEZ B LT, ZER | stateof.ai 2020
BLEE K> THEEAE R (1E18) M ATEE (SAf
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2021FDFH(2020.0ct. 1R TT)

Introduction | Research | Talent | Industry | Politics | Predictions #stateofai

8 predictions for the next 12 months FYKEHEEET )L

1.The race to build larger language models continues and we see the first 10 trillion parameter model.

2. Attention-based neural networks move from NLP to computer vision in achieving state of the art results.
AttentionN—X

5.A major corporate Al lab shuts down as its parent company changes strategy.

4. In response to US DoD activity and investment in US based military Al startups, a wave of Chinese and
European defense-focused Al startups collectively raise over $100M in the next 12 months.

5. One of the leading Al-first drug discovery startups (e.g. Recursion, Exscientia) either IPOs or is acquired for
over $1B.

6. DeepMind makes a major breakthrough in structural biology and drug discovery beyond AlphaFold.

7. Facebook makes a major breakthrough in augmented and virtual reality with 3D computer vision.

8. NVIDIA does not end up completing its acquisition of Arm. Oculus Quest 2
NVIDIADArMZ B RLELEE > TS AY......

stateof.ai 2020
. (SAf
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By & BiR

B : M FEExEE I3 TYv>O a1 —F a0 > ONDIEfR
- Raspberry Pil’zw E 7w I TES
- Linux320S_E(CTensorFlowIRIBEZIBIETED

- Google colabTERk UTZFE#ER (BEH T 7-1IL) =
BIDFT I\ A THRATES

BHiE : Raspberry Pi.t TDU 7))L A1 LEREDEIR
EE 1 10/2(CEmUIE 7)LF A1 LRt ZRaspberry Pi_L TR
+ MariaDBIC{RfF + E-mail T2
- ExtraiEs

LA
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CNFETOREHE=(4.0) »  Society 5.0
-

ISR « 8

P

AP IEZUTREBEAF - D

oo

.,J

Mmﬁﬁ& R Aolm: D T ‘&
oRy mﬁg gglﬁ“ ALFALC :urc-nm:
T4 hIL 2R PP Oy PrER

NERMF Society 5.0
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https://www8.cao.go.jp/cstp/society5_0/index.html
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AAS+HNBA>VE1I—SH

(

\

102MYT VA Lk
Python 3.x, TensorFlow,

OpenCV, MariaDB

Raspberry Pi

INOVE1—4A

%)
%2

3w
&
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an

Raspberry Pi 4 Model B v hFAE
S5ANRY —){14B (4GB RAM)
v MZKD TUETARY —)\A14BRRT — A{F=
microSDJ— K (32GB)
MHENSNIIBackupRB(CRID T — Rz %4E(m
H—RU—5F—
BEA TSROSO E— NS>0, T7 >
5.1V3.0A USB Type-CEJR 74 T4
ttw MK TERA Y FAEEBRET—TIATE
MicroHDMI-to-HDMI4&— )L
Zofth (LAN—TJ)L. TS5 XARSAIVURE)

v K2
£=4 (HDMI) Camera Module V2. F+—/h—R, ¥IX

. LA
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Raspberry Pi 4 Model B

BEAR : Model AU —X (IESH)
Model B=>U—-X (AR, BANRYV D, 1E4H)
INBURR : ZeroS ) —X
—fi%mE(+ : Compute Module=J—X
FEEEMET : B~ FE4HA
Raspberry Pi 4(5541H4;

ﬁ@% Choice of RAM

"
More powerful B | '
processor f

UsB 3

2
7, | 4
3 GIGABIT
& ~
= o 2 x ETHERNET

MICRO HDMI PORTS
Supporting 2 x 4K displays USB 2

. LA
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PINOUT

4 )
3V3 power o (1 (2] o 5V power
GPIO 2 (SDA) o (3)(4) o 5V power
GPIO 3 (SCL) o (5 )(6) o Ground
GPIO 4 (GPCLKO) o (7)) o GPIO 14 (TXD)
Ground o (9 )(10) o GPIO 15 (RXD)
GPIO 17 o (11)(12) o GPIO 18 (PCM_CLK)
GPIO 27 o (131 4) o Ground
GPIO 22 o (1)1 6) o GPIO 23
3V3 power o (1701 8) o GPIO 24
GPIO 10 (MOSI) © (19)20) o Ground
GPIO 9 (MISO) o (21)(22) o GPIO 25
GPIO 11 (SCLK) © C3)(24) > GPIO 8 (CEQ)
Ground o (25)(26) o GPIO 7 (CE1)
GPIO 0 (ID_SD) © 27)(28) o GPIO 1 (ID_SC)
GPIO5 o (29)(30) o Ground
GPIO6 o (31)(32) o GPIO 12 (PWMO)
GPIO 13 (PWM1) o (33)((34) o Ground
GPIO 19 (PCM_FS) o (35)(36) o GPIO 16
GPIO 26 o (37)(3¢) o GPIO 20 (PCM_DIN)
Ground o (39)(20) o GPIO 21 (PCM_DOUT)
\_ J

- LA



https://www.raspberrypi.org/documentation/usage/gpio/
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Raspberry Pi 4 Model B

F55H : 2019868248 (201998 ERKIERELE)

AXEY (GPUEHHA) : 1GB(%$35), 2GB($45), 4GB ($55)

CPU : ARM Cortex-A72 (1.5GHz)

GPU : Broadcom VideoCore VI (Dual Core 500MHz, OpenGL ES 3.0)
USB/R— I~ : 2.0x2, 3.0x2

YK A : ISEMIPIAXSA>AF—-TJ1—X

B : O> /RS w s RCA, micro-HDMI (up to 4kp60) x 2 2.0 , MIPI
DSI

SR 0 3.5 mm 2+ w7, micro-HDMI, 12S
AL —= : microSDAO— R
BiFwv D —72 : Gigabit Ethernet

SRy NJ—2J : 2.4GHz and 5GHz IEEE 802.11.b/g/n/ac wireless
LAN, Bluetooth 5.0, BLE

YR 122774 : GPIO 40 E>
&R : 3A(15W), USB Type-C, GPIO, Power over Ethernet
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e 10/2(CEMUIZY 7 IVE 1 LR
%ZRaspberry Pi_L TR
+ MariaDBI[C{RFE + E-mail Tix{E

(SRR AR
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U711 Ltk

Raspberry PIDAASZER LT, UPILSTIALTHDT—T Y hZReES
JERS

1020 #EYIRY

WHEIRBD

IRESR (FEH, sHIA)
HxEf (FEH. sHEA)
>—Atzy btk Uizesv I 7 ()L

WEDDEDFTESTHREUL CHDFIN (RIEEEHESN) . RIFIN
S5ZzEEEDTHRLET ., TOIEBAS TFrL>2UTLZEW
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1020 #EYIRY
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BESAXTOUDHU(1)

[EARETOYIDE UHVEIEEIRXnViewZ{ER T 5

https://forest.watch.impress.co.jp/library/software/xnview/ 72 EQNS4
D>0O0— KR (XnView THREIT D EEOMNSFIICEY )

5530, A4V S DLUTEXLY,
https://www.xnview.com/

XnViewZziEgI L. BAS 7T TR UIEWRYID T 7 1)L %= 5:HAD
EUBGHREMR U (C> TULWVES, Bk — REs — A£G/~

B - LAy
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EBESAXTOUIDHU(2)

RS — BIREEFEHHEIRETEE — 1:1 (1.00) Z:#ER
CNCIEFSHZ CERLIEIRN BI E
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BYEL TR QAR @ &

EiREEYE Ctrl+X
EREEIE- Cirl+C
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ERBEIUT
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EBESAXTOUIDHU(3)

RO HZEIRE. RE - BREE N =20 &iERL. tIDIEL<
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CS231n Convolutional Neural Networks
for Visual Recognition

When and how to fine-tune? How do you decide what type of transfer learning you should perform on a new
dataset? This is a function of several factors, but the two most important ones are the size of the new dataset
(small or big), and its similarity to the original dataset (e.g. ImageNet-like in terms of the content of images and the
classes, or very different, such as microscope images). Keeping in mind that ConvNet features are more generic in
early layers and more original-dataset-specific in later layers, here are some common rules of thumb for navigating
the 4 major scenarios:

1. New dataset is small and similar to original dataset Since the data is small, it is not a good idea to fine-tune
the ConviNet due to overfitting concerns. Since the data is similar to the original data, we expect higher-level
features in the ConvNet to be relevant to this dataset as well. Hence, the best idea might be to train a linear
classifier on the CNN codes.

2. New dataset is large and similar to the original dataset. Since we have more data, we can have more
confidence that we won't overfit If we were to try to fine-tune through the full network.

3. New dataset is small but very different from the original dataset. Since the data is small, it is likely best to
only train a linear classifier. Since the dataset is very different, it might not be best to train the classifier form
the top of the network, which contains more dataset-specific features. Instead, it might work better to train
the SVM classifier from activations somewhere earlier in the network.

4. New dataset is large and very different from the original dataset. Since the dataset is very large, we may
expect that we can afford to train a ConvMet from scratch. However, in practice it is very often still beneficial
to initialize with weights from a pretrained model. In this case, we would have enough data and confidence to
fine-tune through the entire network.

https://cs231n.github.io/transfer-learning/ )
i CSAf
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