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LTTW3 [16],

2. AppleMusic IZBF 2HEE > X 7 2 DHEH
D
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BHFEOHES 27 AMIBEDTF— 22t 2 —F DBRRICE DN T A AT  DHIE
CAYTHD, 2—FDOKESCOLHIREL IR TETWRWZ 2AZ N, £ I TA
MAETIEZ2Z—FORIGIREZE R L., ZOEEICE > B2 FOBROMELIT,

11



§ 2.3 RKBEDICK BEAREH

EIE M I EARSHEUEO T DO—D2TH D, 77— X5 N4 DRIENZIREESLEN
ZHH L., 2z @2 - EMEICOT T 280 TH 5, EIFETHONRIE. 7%
2 MREA, BYR, EERERZ P ITOND, TFRAMNILZOMTRXEICEENT
WRHEERRB LN T 5228 T, EEXFORBEIMNT 5, BEHEICLIZEBEINMTIEIFD
HGRFOREXEIM T Tl L FORBELZ T 2, ABOBIEREIZIESIEIC
XBEIMRKENED, FESHTIE. TF A P TREARNZWEREGARNLS Z &
MTED, oo MBI K20 TIEIEHORESCHOHROEZ 2035 2 & THRD
BIEZ 0T 5%, MHRIZ X B3 0TS ICHEL T IWWEEZ L 52 2720, i 2 X
Fx —REDEELEORVEBERALZIMT 2D TE S, FIRIC X 29 TIIRKP
PRI E DERT — 22 0WT 5, ERKINIEEFRINICE Z 2728, £ X 290
B EEENCOM T2 e TE 5,

TEFRA MK BEE O FIEFIREL DT NEREHFEIC X3 TiE). TEWEE X
2FE. THREXECE2FE] 32007 70 —F03H 5%, LRCENZHDOFIEOME
N VEBIZ O WTEHT 5,

1. REFFHBICLBFE

GRS IC L 2 FRREMEHEZ VT, BHEEP 7L —XIEID 52 oNRT T 4
TEBAINT 47 Ra72Ri T2 TT IR IORBERMET 2FIETH S, &IF
WtEEEE 2 OB EHE N 2T 2. 3. MR R D NEEMERMEHT ERD
AT & D BERIC I EIT 20 KIT, EI U HEE 2 BB R & IC RO WT RS 7 4
TR AT 4 TR 3T %, RIRIC, FHEOHEREZE L. XEE2EKORKIEZH
ET Do

ERERMT L 13, EEZ EHBICBVTEKRER SR/ (JERER) ity s 2T

%, WWRERBHT TNEEZBERICOEI L, BRRUBIMCI D KEEROFRD LE2E T
%o HAGEORIE I CHEDLN L BIEMIEHZT I T = 0h BT 51 2

o BEERRIBIRMEXTISTR
HAGERERME N IR IE, HIE TERFOENBRLP AL, A Y ETIL (SPIN
Model) Z HHWTER SN RERFHFETDH %, AL VET N ZYHYED R VMR
ZIGH L. FEORIEmMEZ URICHESWTHET 2FETH 5, HENFE U XRT
HEF 2558, 20O OHFEIFE URBEMEZROEIREL., fBRry bV -2 2
LT3, 2Oy V7= EHWT, HERTOKENZERELFE L, BRIEMRME
PUHELTWS,

- BAERBEEEHE
HAGERFMEREE L, HAL KO MRZEL N L 2EEETHh D, £ 8,500 D
B X CEEHFNBIEREIERE AFTHE L TW5, KoMk, 37 -
G, IREE, 1TAR Y Z2REEICREXIR TV,

BAFEFEIC X 2 FETIE, BIEHELR DIV AEZIEARRETH D, T2, BRM

SUTINTHY, BREIMICHBLLTVWE WIS HERD E, —h. XRE2EETER W
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B, HEERATER LB HEERIToTLE I HEVDH 5, Tl RAGERIIHIGTE T,
PEMRRBEIR RIS L TREDE B TL 5 L WO LD 5,

2. BMFBICK B FE

BWEE I K 2FERE. 72— RlZEE L. RINOT—2%2THlT 5
Bhfid O FE 2N FETH B, HilidHFELIZ, EROT—XBHEINTED, Ik
LWHIDTE S XS AN T —RORHPLN— AV Z2EZH LTS FEDOZETH S, &
B OGa. BIEZ XV (AHT 4 T RKIOT 4 TR E) BNEGEENLT— R 2¥H
S, MROXEDFFORIEE T 5

A B T2 D BIE i Tld.

stepl. T — X UNE R UEILIE

B EITD T2 DIE MR TF AN 2IET 2R ETH S, SR
WEoTERZM, —RINICIZSNS DR L2 —F 4 FDTF—&R, 7V r—FTF—X&
REDBHWHEND, T, WELETFRA T =X, ZOFFTIEIEHEEDET LI
BWETERWED, [FFA 7)== Th=2 1), TR by Y —FDRE].
MEFb) ORI EITS, T7F A M2 ) —=2 7 TlE, ABERIESPORR T, URL
RERHIRL, 7—R2D/ 4 XEWMD R, b=2 ML TIE T F A M ZHGERNTHEIL,
EFLDINFERRER IS ES T 5, HAEBDIGE, XEIIH L THEZEBT 21Tv. &
BPHEEZ IR T2 e —RINTH 2, Aty U —FORETIEZ, BRERZZ0
HEEZBRET 2, HAREDGES, BFETH3 N3y To) Mgy hEZ2BRETIHELZ N,

T/, ZOBBET, ETNADOFEIHHTEERT —XBINET 5, EETIITBWT
DIERET—RZ, RO T 4 74, (23 H T4 71 REDEE T~V 27—XEy b &
NET 2, 7T—&ty M, BEIFEOT—Zty b2HWEH, MEIT—ZEZIEL, IF
H¥%

step2. FHHE DL

FrEMH T, 7F R T — 22 RECERT 22175, =2 itk > THES
N7z BEESCHT 2 BUER RIS A L, B 7 VO T X 2 FHHEICEH T 5,
CHUTE D, BFEE 7 L) ZLANTFA ST —XDIEREHETRZ D LDk, T
2 M EHELT 2FEE LT, Bag of Words (BoW) J. 'TF-IDFJ. Word2Vec] 3%
%, BoW IZXENOHFEOHBBHE 2R, TheXT MERICER T 2FETDH 5,
BoW &> ¥ PNV TERENEG TH 5, Lo, HEOHBHEEDARERT 5720, X&E
NOHFEDIHFCERE, SGEAMEIXE B I\, TF-IDF X, HEIRTEDOXHEHNTY
NEFEETHLIEEERL-TFIETH S, TF-IDF Tk, HEEOXENTOHIFHEE >
3 [TF (Term Frequency) | &. HENENIZTZ L OXETHHAINTWE0EZHET
~$ TDF (Inverse Document Frequency) | ZHNIEOEMEZEHHE T2, ZHUTX D,
M3 R T3 REOHHETAPEETIILRWEHEBEORELZBO T I N TE S, Ly
L. BXEICH L TIDF 25832308 NH 2725, KEDTF— X2/ 5 BIEFEa 2 b
MELRDB WS ENDH 5, BoW & TF-IDF 13, HEEOEMRMZEGREEEBTERWV\—
i Word2Vec IXHEER O BRI 2 BARMEZ R LU 72 8E~X 27 bV ZAERR T 5, Word2Vec
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Tl CBOW (Continuous Bag of Words) % T CBOW &, XARIGHR % FIH L TH.LOD
HEEZ THTH D, RLBFEOAIC S 2 MROHBELZ AN LT, 252 FHLT
2 CUROMEEHE LN L. 2 OWERETTCHOHEE 2 HEE T 5. CBOW I3FHTRAS R
(D72 < BPRINCFB R XL Z L BT E D, F— BB ROGE P, B
HEFAREDIBERGE AN TS 5, 7L, SUREEZ ISP LTLE S
. R OFMZBIRIEZ IR Z 5 DAL

step3. ETILDEE

CDEFETIX, FHEEMHOBE TREL I N XENRFERT — X 2HWT, 7LD
FEETS. FHIE, ETADRTHZITV, ZOTHle EBEDIEM T — X ¥ DiREL R/
t52 X5 VRLITOIh S, UNCEKRNREZE ORI ZHHT %,

3 FE oA F BRI, ETALDART X —XIEZT VX LIRS, X
2o RN MUELENTF AN T —XEANE LTER S, ETME, 7F AT —XDN
7 MUVEERBEY LTTFHlEIT5, ZORE, FHEEZ 9. AT —%% X, 71D
FX—=R%E W (EA) BIUObD (N4 7R) L&, FHMEZIRDO XS ICEEINS

j=oc(WX +b) (2.1)

ZZT. WeRNIEANRY ML, bIINAT A, o lZ>7EA FEKTH D, LLFDOK
TERIND
1
o(z) = 14+e*
Rz, ETNADBTHLUAE § e EEDOIEMT —&% y & DEIDFEEZH 2 7-Diz, HKE
B L(y,9) 2T 2, BRIGOMICBI 2277298 (x0T 4 7. RIT147) DFA,
BEREBEZ /Ry ba— LTU RO LS 2RI N S,

(2.2)

L(y, ) = — lylog(9) + (1 —y)log(1 — g)] (2.3)

Rz, BEREBZRMET 572012, RIA—Z W BXY b 2EHTIHEND D, £
DIzDITiE, R Ly, 9) ZZNETNDARIX—=XTHMI L. GlL Vi BV V, &
AR 5, ARk MEICED S NG X =R BEHRERD L5 1TkSIN 3

W =W —n-VwL(y,9) (2.4)

b:=b—n-VyL(y,7) (2.5)

TIT, n3FERTHY, "I X—XDOEHEEFEST %,

COEHEIRT — 220 U TREED IR LITW, BEBEROEZ R/IMEL TWw L,
step4. 7 )L DT

COEETIE. FHRICHERA L o7 —Z2Z2HW0., ETADRH LT —RIIHRLTED
BREFHICTHITE 202 BEET 5, WHREDFMMiICIX, TR HbEEe LT NFEE. 1#E
ER), THEX |, F1l2a7] PHWSLAEZRZW, BELIZETILOLTHNCKHT
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ZELVTFHIOEAETH D, MARIEFADEL FHIL PR TEBRICIERE > EED 2
Y ThH, FHREIERCIEL P TEFTADEL PR TEREEDOZTHD, F1 2
ATIFEERE HHBOHRM T2 L o1l TH 2, UEDOIEREZHVWS I TET LD
BRARITI AL TN T D EHTE S, e 2R, EERNE S HHEMEWGE, TV
WBHEHETELMHAND S VR 5,

step5. EIFDFH

COERETIZ, N7 MUbEINEXET— &%, fERLETVCHEIL L, #ER2 THlS
%, BIEDHOLGE, BiEZRa7 (0256 1 OBOERFRMEYL L, 1ISAWEIERI T4 7, 0
WEWEERAT 4 7)) & L TEIEDORXPHEEEZH T 5,
MzIE. ROTF 4 IR EIHLTEEWRa Y (LIGEWME) 2 FHlL. 2AFTF 4 77
NEIIHNLTUHMENR a7 (0IEWE) ZTHlT 5, 20X5LTESRTHIRR
. BESNTOBINCIE U TR A R AGECRRE N, FHlixn s,

3. XBEBICLBZFE

TEIE %8 (Deep Learning) 3. ATL=2—5 1%y V=2 ZHWE¥ETFET, =a—7
N2ty PT =7 ZZHEICHNWS Z 8T, REDT — X 2o TREE ORI EIE
TS 2 DEE T2 B, TERDIEMAAE FRITHANRT, XRZEZE L 76 L R B3]
REL TR o T3,

GREEE IS EIERETADLD D, HEFRFHIZHE L 72 CNN(Convolutional Neural
Network) 2 HIA S sEULHRIZH#E L 7z Transformer, 4 E 7 /UIZ5# L 7z GAN(Generative Ad-
versarial Network) 72 ¥, ZRENRTED X XA 7 IZHIET 5 ETVNFEETS 5, HAREE
HRRRI T — XD AMTIcB VTR, XReRBEINRKFREGREEZER T 52 Z ENEETDH

D, ZNEFEHTZ72HDETNLE LTRNNRZDHEBEIRME L HWSR TV,

* RNN
RNN(Recurrent Neural Network) (&, WRA 7 — X XELR L, HFPEELR T —
RERS T=DITHEFT SN =2 —F N2y P =TI TH 2B, fEROD=2—F L%y b
V=2 T, ANT—ROREIVEETH 280D - 7255, RNNIFERRDHN
ERDGRDANNCT 4 — ¥\ 7§ 2882 RO, 7 — X DRSRYII LM AF
BIRERZ 2 ZEHAHETH %, L. ROKRIIT —XIZBWTIE, 1BHHIRHE
DFEEmE &b IZKkbNd THELHERE) BAET 2 WS REDD 5,

* LSTM
LSTM(Long Short Term Memory) i, RNN ZZEB L7=dDTHH. RNN B EHH
CHBRZ R CELRVEEZMEL TWVWa, LSTM 3FAERBROEREHIFRT 275
Wy — b BZAONLIBTMOEENZEET 2 A7 — b LIRS NLERD 5 bab
BREAIZF 2R N7 — b WwS 30D - M2 sZ itk K
HIR MR RRZFE LT b,

HERZEBWIRIEDINOFE
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BHERZ WG o O TR, 7F XA MK BREIH 3R RL2FELH D, MR
D 3 DDFEN—RINZHEDA TV 2,

1. BFHAR—-RIC LB F&E

R — 21 X 2 FiEE. BEGD SR e L CRE 2 9T 2 FETH %,
3. MMFEICLBFE

3. XBFBICLBFE

R AT

RIS OSAER
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R DERER

§3.1 TFALOSORRBEDR
BERT O Z EF < o

BERT

BERT &, Google MR L7-BASELWHEET ILD—DTH D, Transformer D Encorder
Hm a3 e U, Attention X 7 =X 4% W THEROREBREZET MEL TV 5.

BERT IZ X 2 o2 X?21273. BERT IZM G E D Transformer 7 —F 77 F ¥
ERoTWS ZEDERRKOFHETHY, XREZEE L CHEOEKREHE T S5 BT
%, £72. BERT &, 7X¥ XA NNOHEDONEFHREZFEZE T 5 e TEx 50, HiED
NEFr % #Z & U7 KRS A[EETH 5, ZAUT kD, XEFDHE, BREIDE. SiEfRz .
A7 BARGRELE Z 2 7126 I TW5, BERT 1&, KEER 2 — 25 5 HFHIF
BEINLETVTHY, FHEADETNVEZEBEE TSI T, KW/ MR T—&21 Y
FCHOEWKETIHET A2 N TEX 3,

fiRE LT, 2L DNLP X R 7 TIERFHEL LRI 2MEEZERL THB D, BERT IZ0H
RGP EBFEHICBWTRERERY DO L.

Transformer

T, BRR YD ANXEZHOXETHIT2 2 W ETME, Attention ZH\W\Wzx
va—&K—, 7a—XERXDORNNBERTH o7z, L L RNNIZZERINHGEZ UL L
TWb 720, JIFRRFICHEFLERTEZR W E W REDND o 72, FHUZH L Transformer
%, RNN % CNN ZHW 3 Attention DA% HWTWA. Transformer 1%, FlFdBEARAA
H—UTHORVDTIHIINLREZTHD, DX ZAZIZHPHERE N WS RN D 5.
Transformer 13X ML EI N/ XEEZ AL L, Attention % ZEFIELE L 72 Multi-
Head Attention SHW T Z2iT-o T3,

BERT IZ&1F 3 A 889

SEEHWEEAR 7 RELBRICIE. ETADNEERIRZ S L0 WEEL T AR ELD B,
BERT TlX. 3 MeCab 2 L TXERHEGEIZTEIL, Z D% WordPiece % F W\ THFE
S b= 73813 %, BERT O HAGEE T L TIE. 32,000fD b —27 U ERI N
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Output

4

P A

>

s Fjé v () () (o) () ) ) o) ) ) () ()
: i -----------
om0 | T e e
—t 4t x E@E-EE-----
e !+ * * * <

: Dt | Eraesings -\El---------

HIll Multi-Head Attention H - ?\gtenl"ﬂlga =2 :

H [ ——) : (A —h

—B D 3.2: BERT O A S1E57
Output Embedding

Inputs Outputs

3.1: BERT Oiifv

TEDH, Eb—27 2 EEEDID BEIDIIRSNTWS, BERT ANDANKFCIE, 2D F—
7 IDMEREINS, =27V IDIKE#HINT-T— X, BERT EFMIC AT SNSRI
W2y T 3EEOEDIAAZIMA S 2T, TETMSHELIBIERY bLe LTREAEX
Nz,

1. b=2 2 DIEHIAH

F—=2 v Z iz, FiiFE I N HDIABRTH E € RVIXE ZHOWTARZ bLRBIC
155, ZIZT |V IFFEBEY A X, dIFTEDIAART PLORITLTH %, 5+ —
7 2 ID t; IZHIGT 2HDIABNRT ML e IRD XS ITEFREI NS,

e; = E[t] (3.1)

ZDORY ML e 1X, FBEND b—27 Y OERNBREE ST L-EEREXRYZ LT
H 5,

2. BRI H

— 7 VHDIABETo TP T TIIANDIEFICE T 2 [ERE R W, XER
Eb<mzm<méﬁﬁﬁ#@é ZD=d, b= VHINTOIERERE €T M
BT 3720, MEHDIAAZNZ S, MEHDAATINZ P ¢ R4 ¥ LTERS
N, BB i ITRIET BT ML p RO K S ICHEINS

, Pos
P(pos,2i) = Sl (—2z> (32>
10000 4model
pos
0s, 2i = 3.3
Plpos, 20+1) = €05 (10000 dl) (3:3)

ZZT, postdb—27 i@ (0,1,2,...) . i ZEDIAARTITTDAL VT v 7 AT
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B2, ZHTED, EEEDHDIAARY FLEHWEDN S, b —2 »OMEX72)IE
ol T ANEEAREL 72 5,

3. I A MEDHIAH

BERT TlE. 1 DDANDPE—XLERI»ZXAT 272012, 7 X2 MEDHAA
PHHTZ, =202 MNET 382X FIDs; (X1450, X246 1)
DEIDIR SN, HHIAARZ FUEZLTO XS I25tE X 3,

s; = S[s] (3.4)

TZT. SeR>* [ ZE T XY MHDIAAITHITH D, s; D0 T3 110U TEEY)
R PALDEIRXNS,

4. 3BDHIAHNT ILDFRE

BAEINZ, =27 VDAL, MEHDIAA, 7 X VDIAAZINEL T, €7
MZANTERZ ML x; ZHEKRT 5,

X;=¢€ +p;+s; (3.5)

ZAUTED, F =2 ZiE. FOEK (b—27 VHDIAL), B (MEHDIAS),
XA (7 X2 MEDIAAR) DIERPIEENZXRT MBS,

Attention

Attention 1X, ANDE b =7 VPO TRTD b =27 ENTZITBEEL TV 2R 0%
BTE2AHN=ZALTHH, ZOBMEX, —BRIVICHDER (Self-Attention) & L THISH
TW3, Self-Attention Tld, & F—727 Y DHDIAHZNR Y b L% Query, Key, 3 XU Value
WD 3DDNT MVCEHL., ZOMBIBRERHE L T, EAMNT SNEZ2ENT 5,
Query. Key. B XU Value IZANHEE x; CZNZNDEL Wy, Wo. Wy ZHWTLLR
ORTEREN S,

Q; = Wo* xy, K; = Wk x;, V; =Wy x; (3.6)

F7z. 3OOMBBIRIES/ -2 DY b X -t ONREFRT S TRDZ L
MWTE 5, ,

QK
i Kj) = —F—
score(Q;, K;) NR
Z 2T, dp 1 Query & key DRTTHTH 2, o607y 7 b~y 7 XBIEZ#EIG L.
V; BfHINE S % Z 212 & o T Attention 23K 2 Z e N TE 5,

(3.7)

Attention(Q, K, V) = softmax((‘f/Ifl_:>V (3.8)

18



Multi-Head Attention

Attention lZ— D DEIHEEZZBRINATo TV S 720, 1 DDHRD S LHrXAREFAIS Z &
DTERV, ZAUTK L. Multi-Head Attention l3#EE(D Attention Z WA E#E L CH ]
2195, AU LD, BROZHELMEZ FRFICHE R 5 Z & 23T E %, Multi-Head Attention
EFEMY T TERbLEN S,

Multi-HeadAttention(Q, K, V) = Concat(head,, heads, - - - , heady)W,, (3.9)

where head; = Attention(QWS, KWX, VivY) (3.10)

ETINDOFEBHE

o FRIFH
HAT¥E TlX. BERT & Masked Language Modeling (MLM) & Next Sentence Pre-
diction (NSP) ¥\ 5 20D X R 7 o TEF N RIS 2, MLM Tid, ANX
DHFTT VR LGEIN-HFEE [[MASK]) b—2 Y TEEHX, ETMICZOH
BE TPl %, MLMIZEWT, Multi-Head Attention (& XRZ N AHNCFE & L.
~ R 7 EINT-HFEE TFHIT %, Multi-Head Attention 1%, XEARDEKRME L OH
7B ZEE L. IELWTHIZITS 0 DIFHmz £ T 2,

o J7AVFa—=>y
T7 A4 Fa—=2T%T3
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§ 3.2 E§H5DRBEDH

I—YDREL WS 28 e UC, BERZRERM 2 W= FEDH 5, BREAEL X, BEHD
e et LT, FEED AN Z@nl L7, BRIGZHE LD T2EINDZ 8 TH 5, HHER
AR, VR (B, 8. O, Ho@mslk ) 2 eic, MAZENS 27013 n
5 ZEMZ0H, BIFDHT TIEXEORBICE SO VWTRRIGEHE T 5, AL TIE DeepFace
ZHOWT, AXIHUED S 2= D 6 DDORKIHMmME ( TRby FELA) T2 TEx) &
) TEEE ) ) RS 5, ZLT. EhPNORaATED LI DXL T 1 THEEE
BHLT%, UFXD, Deepface DETNE XU DeepFace DEEIE DM DRI ZGHHS 5,

DeepFace

DeepFace 1%, Facebook BSHHEL 7T 4 =77 —=V 7ETNALTH D, 9JHDEAAA=2—
INhpy b7 —2 (CNN) ZEBE2EH L TEHDMHZIToTW\Wb, £/, ETLDOFED
BRIZ facebook D KEDERT — X EEFXE2 2212k b, NCRFLNILOEREE %
FEH LU= [17),

Deepface i& TEMH ), 3D 774 X > b, TEREOMPE. TRETET LO¥E .
TEIED T OHETE ) D5 DD TIRIC K DREI T ZITS T B TE 5,

1. BAIRH

BRI AN G o B2 RIS 2 W TH 5, BERHE TR, HEERNOEDOAE L KE X
ZREL. SN EHZ MY I V7 U TROUHE FERFELSRIEHEE) 2175 729,
DeepFace TIZERDBIFOEMIME TV Z2ENT 2 Z LT &, Haar 7 27— N 4R
& MTCNN(Multi-task Cascaded Convolutional Networks) | 23—fHJIZfEHN S [18],

Haar 1 X — R 534E23

Haar 7 27— R EEE OpenCV 238 L CW A EIGULIE S 4 75 ) TH D, Haar
RMEZEHL. AR 75— RoEBZHOCTHEBRNOBEOEH D ZRET 3, h AT —
R HEdR C IR O EREHASOETDERTH D, PHEBED S Bb—DOTHIIE
RTHZ YW LGB A ERTH L KO EGZHELPEIRD I TDH
% [19], Haar FHEEIE. EHROABOZELZHE X 2 FEE T, BBV TI3E
DOFPEDHHEE (21X, HOBE DS <, HO MW ARY) ZREE: LT o X
%o WBLREDHS, VT NAEA LAOBEBRHICEL TW2—75, RISLEOAE DR
B33 BEMELRZ2Ze0H 5 20

MTCNN
MTCNN IZERH D7 DICiG T SN T4 — 77 —= 2 7TV TH %, MTCNN 13
NSRRI READ TR 2 M H 3 % P-Net(Proposal Network) &, P-Net TR X A7z
M Z A & LT, BEmmsint UTEB IR O “{H77 8 %17 5 R-Net(Refine
Network), R-Net TAM I NAEHMHEEZ AL UT, B IEED O (75 & [FR
2, DI Y Fv—7 (BEom#. H. & OREONMNE) BHZ1T 5 O-Net(Output
Netwok) D3 DDRAT =IO INE AR r— FHOMEL > THED, ZHiZ
FVBEME DS Y Fx—2 (H. & ORKY) OMEZFERIIITS 2 e hAREL
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S E
\

K 3.4: FHEIFOIRN

X 3.3: 3D7I74 X b

7% [21]c MTCNN I3 DB RS E D S <. BD A 2L DHEZZIFIT WD,
BRSO EAT S 72, BG4 XK ED 572D, BRI TREEDE
MEPoT=D T 2% e NHEEEDEL &5,

23D 7ZM X+

BEMHINC X o TR LN E. MESRABIC K o TANINTIRIGERD D, ZDNITN
o TR IEHNZA K KO WTHIET 2 ZEHT 54 X b, RO 2D 774
X ¥ bCE, BEAEEL LTV 35 a IR Z OBEIC TR MIES T ER WV E WS FR
D o7z, ZOREERMIRT 5725, DeepFace TIEX3D 774 X > MEhiZEAL TV
% [18]c 3D 7 74 XY bDRIZK3.31TRT, 3D 7 74 XY PTIE. L ITHEBRND S 67
EOR RS % (K3.3.(c)). FHRRED 3D 7L (K 3.3.(d)) ZEH L. EHA
DRHE & MICT 2175 (3.3.(f))e XTI T 21T 272 3D ETN% T 7 4 YA ZITV,
2D FHICHEE T 5 (3.3.(g))e 7 7 4 YA X, RO, His, FATREIR %
%o CHEEEEI T2 TH S (77 4 YEH), ZONEIT X - TEHZRMRS KIS
AP ED EREEIITS e TES

3. [ EDimE
Z ZTlE. DeepFace DI JEDBEAAA =2 —F )3y b T =2 HWT, Hi LEOUHET
it L 72 DR & SITTOREANR 2 L EME S 2 THRTH %,
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REPRESENTATION
e
SFC labels |

M2: 3 14 L5: L6: F8:
Calista_Flockhart_0002.jpg Frontalization: 32x11x11x3 32x3x3x32 16x9x9x32 16x9x9x16 16x7x7x16  16x5x5x16 4096d 4030d
Detection & Localization @152X152x3 @142x142 @71x71 @63x63 @55x55 @25x25 @21X21

3.5: EFIL

DeepFace IZLL D 9 TR SN TED,

§ 3.3 LDAICKITA FEYIREICOWVWT
7 IARY) T FELRIVLCOWTHAT S
ISR T FE

IIRARY) TR, BAbNT—X%E T XEORELEIZEINTVW DD T T
RICHRD DT BB LEEOFEDUV DO TH S, #iin LEELIL, ERF—2%20
BLRWVERAEETHD, 77—y POFZFEAET 28X —VERATLIFETHS. IE
fRT—2 X, HDEIFEET —RIINTEHERICHYT 27 —XThH b, BEEFAEONET
X, WEETIHARZ AR Y IFEPRRINTED, ZOWMRIIHEDHLTH
%o REWR T FTARY ¥ 7RIS,
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