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20, = f (Wijm) (2.6)
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2B K ERICED 2=y Mt~ EH LR E L TUTORITRT Y 7 b~ v 7 2%
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exp(u;)

T IE exp(w) @7

i

ok zylismkEorhEthoa=y NOWM%Z, yJIAEBRN 7 7 RiZ)ET Dk
TERLTND.
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Rey 77U held, ZE=a2—7L%y hU—27 D=y NSRRI L T3
THFRETHD. FEHRKFC2=y FERESTEGpTHRIRL., TN O2=» | &5
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TIE R AT 928, Fry 770 P TEGEOMGRE LIZEo2=y ME, HOZzp
5.

Fay 770 MIFERICRAY NU—2OBHBELZ NP5 2 LT, B@EE 2R 530
Ndhb., Fim, B—0Oxy NU—T %o T, EFEMICHEEOR Y NT—27 OB EE S
DERIUIERELND EEZEZLNLTND.

2.2.7 RelLU (Rectified Linear Unit)

ReLU &%, i&MALBIEE L CUL FIORT ERILBEEEZ WS 2=y N TH D
[14].

f(x) = max(0,x) 2.8

D=y MIBEMTHEENNSWED, v 7EA RSP RT v 7 BEAEE
)XV HFEENELS ML, FERWVERENEOND Z NN L b T,

228 T—RA—Fa i T—3Y

—H A =X 2 AT =g bid, CNN OFEE WD B OKEZ 3 72 DI
éhé, B O TRET 2 EOREORHETH L. RSHNBRDFiEE LT, ERO
SRR, 27— VAL, ATBECREL LR END D, T— S A —Fa AT —va
VTR EPE, CNN OMEREZ A ESE 5 2 LoD 5.

2.3 DCGAN

2.3.1 GAN

Generative Adversarial Network (GAN) [15]1%, 8 SW7-H[4 & L7-F 4 % FFolifg
BERTHTVIY AL THS. GAN 1T Generator & Discriminator O DD x> kT —
7 THERR STV S, GAN OEEXI A X 2.7 12777, Generator |E, —EkA72 E0 DY
PINESNIEE AT E LTRITIRY, Zhaefl LTS LB I - Frs A R o
i 2 /£ R 9" 5. Discriminator 1%, ANEHESFE T — & & v bHROVERZR B R %
B9 %. GAN TlE, Z® Generator & Discriminator O D& F\ Gt 5 K 9 I25%E S
5. Generator %, Discriminator 237 E 7 —% & v M ROBEGTZ & W25 L 5 ek
REBZEAS X DI E 2D 5. Discriminator IZIA N ENT- BB NFEHT—2E v o
HXRTZH D7), Generator DAEM LIS DONEZIEL I CE s Lo ic3B@ 2D DL, 2
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@ Generator
A

EX)

or

i =4

2.4 | Discriminator

$m7—Hizy b

B 2.7 GAN O#&X

Generator & Discriminator DFE 2R AIZHED TV Z & T, AWWIEDE I L HIT%
BREALTWE, BRI E MR Generator #5252 &3 TX 5. Generator XN
Discriminator ® HHIBEEIILL FTOXD L 91272 5.

mGin max V(D,G) = Eyp,pramlog D(X)] + E,op, 5 [log(1 — D(G(2)))] (2.9)

Z ZC, G Generator, D (% Discriminator, x (3787 —#,z [XfEL%% . Discriminator
DIEL BBEZHRITEDL L9122 DE, DOIFKREL 2D, DG@)ITNEL D, 2D
728, logD(x),log(1 — D(G(2))IZ K=< 725 7=, Discriminator (X2 @ HWIBIH A i kb
L& 9 E9%5. —7, Generator 7’ Discriminator Z (75 £ 512725 £D(G(2)IF KX <
725728, log(1 —D(G2)IT/NhE<7eb. 2D, Generator 1L Z D BB A i/ IME L
X995, ZdX9IZ, Generator & Discriminator (3% 3292 B FIBIE % Feifb 3 5.

2.3.2 DCGAN

Deep Convolutional Generative Adversarial Network (DCGAN) [8] X, GAN @
Generator & Discriminator 2 CNN CTEE LD THSH. GAN OFE % H £ i
2T, RO X RTRERY ARTHWD [16].

AV IV = 10): A1

CNN TiZEHiARfG L 7= o V2 AL BITHR Y BT 2 L3 —fRIN7IEN, 7=V T JE
BIRDEFIAREIZE X2 5. Generator Tld fractional-strided convolution J&!Z,
Discriminator TIZA 7 4 N 5E8HALEIZEEHRR 5.

fractional-strided convolution &%, JT & 2 DR~ v 7 ZJEE L T EAHIAT Z & T
deconvolution *° transposed convolution & & FE (X i % [17]. fractional-strided

10



X 2.8 fractional-strided convolution DHEER|

convolution ODHFE[X % [X] 2.8 IZ/RT. FRDO~ ANRTORHE~ v 7, HWV~ ARG HIALTEL
DR~ > 7 Th D, MIRIND LI, JLOFE~ > 7 ZBRECEFEIC 0 2D 5 2
L THER LI ICB AR TS,

- BHEEBOELE

CNN Tl cafaEezHWas 2 N < H 52, DCGAN @ discriminator Tl
2ft4 8 % global average pooling [18]ICE X #2%2 %. global average pooling X, —2>®
R~ v FNZ—2D 7 T ARG S, R~ v T ONEfEEL Y 7 b~ v 7 ABITATT
HZETU T A%RHBIT S, global average pooling Z 1 5 Z & T, FEHOIHRITEL 25
HLOD, FEHOZEWNPET VI FERH 5.

* Ny FIEHIOEH

Generator O JJELIALDJE & Discriminator O A g LIS DJEIZ /N v FIERME [19]1%
WHT 5. Ny FIERILEE, Ny FTEICATOEEE 012, EEREE 11285 XD
WIEHUEZITO 2 ThDH. NI LV AELOERRBRZ S Z ENTE D720, KER
FERMAEFERT 22N TE, FEONAHEN M ET5L0WH 20 v F3dH 5 [20].

* ReLU, Leaky ReLU D1

Generator O /jfE LN DK JEIZ ReLU %, Discriminator @2 CDJE|Z Leaky ReLLU
T 5. Leaky ReLU IZLL FTORXTHOLDLIND. £z, TDOT T 7 %KX 2.9 IT7-7.

f(x) = max(ax,x) (Leaky ReLU) (2.10)

I Cali T A—%ThY, DCGAN Tlia = 0255 ST\ 5.

11



Y = ax

RelLU Leaky RelLU

X 2.9 ReLU,Leaky ReLU ® 2/ 7

2.4 YOLO

You Only Look Once (YOLO) [6]i% CNN W /=#ikkti 7 L2 X AD—>T, WK
OfEH &R Z FIRFICAT S, @l - @FERT7 VT XA THSH. YOLO 1FRD X 5 2
NTHREZTT .

1. A% SXSHOEMIHETS.
2. AT &I BEOHIKGARE A FRITS.
FAGAT BRI XA IR N IR DAFAE T 2 W3R P (object) & F50.
. BT LICEARNOIRD 7 T ZFEFRP (class|object) & T 5.
4. P(object) L P(class|object) Z T Ao, BMELL B & 72 o I itk 2 Wik fEik & LT
T 5.

P(class) = P(object) x P(class|object) > B (2.11)

12



F3E
RERFE

AECH, RETFHRICOVTORMEIT.
3.1 REFZEOHME

AWFZETIL, S RoOERH K OS] OMRER E2 B L T\ 5. IBREFIEOME L
X 3.1 (2”7

JEmiEEAl
CNN

A

v

FBA-—FaiAT-Ta

Abyssinian

YOLO DCGAN

F—HA-—F1ALFT -3
¥

A amiEsEsl
CNN

AH
X 3.1 #ERFEMHER ("The Oxford-IIIT-Pet Dataset” [21])

BRERFEE ZHSOOFECHRIN TS, —> L, YOLO T - KOBEER A HL L,
Z OWBMH LB 2 - KT EHUT RIS L7z SRR ONN T RERBI 21T 5 &\
) TRBEOBIMTFETH L. INEREFIEL LTS, “oHIE, SR CNN 27
S BRI, DOGAN W CHEERT — 4t v b b - ROBEEImE 2 ER L, Ak L
IR 2 ONN QBT =2y MIMA DLV F—S A —Fa AL TF—2 2T
bbb, TNEREFE2 LTH. Z2LT, #EFEL LREFE 2 ZMAGDELLOE
BRFIE3 LT, TNENOREFIECONT, RELVHHEZITS.

13



3.2 CNN & YOLO O xR F3%

ERETFIETIE, YOLO & CONN Z#lAG bt 7c “BRETFIEIC K D0 - ROFER &K O
N E1T ). ZNEREFEL &35, BEFE 1 OMENZ 3.2 1R,

ERESIE
T cat CHN
s RREERIE

cat CNN

-_=

Abyssinian
X 3.2 #®RFE1OHMER ("The Oxford-IIIT-Pet Dataset” [21])

ERFIEL TE, £FYOLO X Vi - ROFHEROME AT 5. WRIZ, M L72HE
%, MOBEEER SO MTEEH CNN 2, ROBEMHEBZR HIXRO SN H CNN
WA E LCET. 2L T, MfE#RH CNNIZ LY SfEOREZITVY, YOLO OfER & i
B U TR 2 i Rz 4%,

33 DCGAN ZAWV-T—4F—FatrT—L3 Y

3.3.1 DCGAN #AHW=T—43A—Fa1 A 0T—2a OBE

BEFE 1 O%BEONFEGERAH CNN 038 26T, DCGAN THL L7=EE~Ly k
HEE#H %2 CNN OFET—2 %y MM AT —Z A=K a2 AL T—arz2irH. Zhk
BEFE2 95, BETFE 2 OMER AKX 3.3 1271, #EFE 2 OWRIVLIKRD X H I
o TWNA.

14



( \ .| @E1A | @E f \
”| DCGAN 7| AEblE& -
SBiE2 fofE2 = B
CNN¥22F > DeoAN " sniEs > @EORL
Tty bk R
FAEHSR
.| &EnA SEn
\ ) DCGAN A% \ /
1. %8 2. 4Rk 3. mEEHm
) —

ﬁ’%ﬁﬁ%‘" CNN*Z/H
ﬁi_{l;{@& F—Ht7v ~

— —
4. 3800 5. BED
F—AA—FAAFT— 3>

X 3.3 #EEFIE 2 OBEK

CNN 0FEHFT =4ty b2 HWT, imfEZ &2 DCGAN 258 X% 5.

3 X7z DCGAN CHEIE % £k T 5.

ARk U7 3E L O SR RE I 24T\, SV O BRI A B

E O B WERKES 2 CNN OFEHT—%% > MOz 5.

HE®SZ Mz 7= CNN OFERATF—2ty MIBHEDOT =2 F—F a2 A T— g
N

A

RRETIE 2 T, Wi Z & 1C DCGAN OBBIER A2 HE L, £ 6I1Cmig s A6k
E¥%. DCGAN 7 5H1ZAD H TR TH LR ROBERIC R Z 220K 5 7, SWEOEN
EB b AERESND. TROOEBERY RS 72912, FHMIEIC K D MEFHMI ATV, SEO
BWboE % CNN OFEHT —% %y MNMZ 5 Z L1235, fHBfEIC OV CTIEKRIET
WS, 2 LT, HlE# A7 CNN O%EHT—4 %y MO@EHE DT — 2+ —F =
AT —arvEET. AT, BFOT 44 —Fa A T—var LT, HED
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BCER, [HlER, SPATR®E), MEEZ L, A /A XfEE LT, £ L C, EFE2DT—
AHA—=FKaAT—varaiLizc7r—% %y M CTafEgil o CNN 258 S8 5.

DCGAN @ Generator | Discriminator ® CNN 23A47 & 9 X BT X 720 L9 7ol
BaAERT 5. LoT, ZOMEEITZ DCGAN OFEE{EIZHEEl L7~ CNN FHEEZFFo &
Ezbihvd. 207, DCGAN OARKHEGIT CNN OFEEG & L THEI< LB 2 b,
CNN DOF = A —Fa A T—va fEATEEE265.

3.3.2 BE{EDMEFmE

AT TRV DCGAN 7225613, SWEOEWESE ARSI A, 2 THmfEE 2 v
7~ EWEEHMm A2 TV, SMEORWE DA CNN OFERT—2ty MMz 52 215, &F
fEtE L LT, RO=2%Rid 5.

- FHfi+54E 1 : DCGAN @ Discriminator ®H /)
DCGAN o Discriminator (X AJ) SIVIZEHE A DAL S TGz 5. bh
B OFE I Discriminator 73M&%) & HIlr9 5 & & % 55728, Discriminator D E A%
A R & IR DA D — Do & T 5.

- FHMEFEER 2 : FHRTEE LRI CNN 07

WETFIE 2 ZHidRiO7T — 21y FTHE LzafE#@p i CNN 25T 5. SEOHE
WERITE DR E R ARTERETH D720, fE#nH CNN TH £<@hllshR2neEx 6
N5, O, dnfEENIH CNNIZ K2 dfEELIRE R 2 FHiEE Ofiio —H> L 375,

- FHMHEAE 3 : TFRIFEE L2 RS CNN O /12>6 K% % Inception score
Inception score[22]iZ GAN @ Generator DFHEIEIE D —>TH D, ZIUL DO DOHERSy
ADOKL LA N=V 2 A& RDIZHEDOT, KADLHIZREND.

I = exp(E,KL(py|0)|[p(»)))

(3.1)
= exp (IEx Zx: p(ylx) log pfg?)

p(ylx) (XM~ OAERKE O CNN I X D#BIREROMRS %, p(y) (TARER A
DAFERDOMERDAT OV 2R — A7 GAN [Tk ~2 727 7 A D 2 R S
FE O R WE X CNN THAINIELLS TEHAHBTHDH LB 2 L, BEANZRp(y|x) D5y
I 34D LS 7%—2D 7 T AR LicpAit /e b, £iz, GAN »OITHx7es 7
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A DGR S D T2, BARR Z2p(y) DA IER 3.4b)D K 5 722 TD 7 T AWK —73
DA LIS, KLA AN 2 VA OOMERSAMOAEREZFDIRNETHY, HRNKE
WIMEERERMEEZID. 207129, p(y|x) KT p(y) BREAREY 725541 D54, Inception score
XK E 2% 5. Inception score (X A EBUA 72 BN L FHBEAH 5 & STV 5.

—
—

o
oo
oo

»0.6 20.6
204 £0.4
_0.2 0.2

s B B BN BN BN BN BN BN BB
1 2 3 4 5 6 7 8 9 10
class

(a) (b)

3.4 TR IFERSAG DOH
(a: =207 7 RZHEH L0540, b: &2 TD Y T ATH—725570)

AT, FEEOMEOMEE D% SE L DCGAN 2T 5. T, FEN
724 AR G A IR O FRBIHRSE T O R 53 46 O EEp(»)IEEK 3.4(@) D X 5 72 E DM FEIZZEH L
TmbDEn. Lo THIEMNR G DEE, Inception score (F/NS7RHAZID. &2 TR
%2 ClE, Inception score DWWz Bt OFHIFEIE L L THWAD. £z, filx OB,
B AR5 720102, Bl & OAERKE O CNN 2 X 2 kB R OMeR A & BAR 725547 O
KL #ANR—= 2 A& 5.

3.4 EEFIES
BETFIE 3 13, REFE 1 ORBEOMEHRAIA CNN O¥H IS, $#2EFk 2 © DOGAN

ERHWET =2 =X AT —varaEmEH b0 ThD. ETIEL & 2 ZMAE
bbb LT, &5 MEDR EEZX5.
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B4E
FHEEER & BR

KBTI, RETIHEOTHHERIC OV TIRAS.
4.1 EEROWME

ABFFETIE, REFIEOFmER L LTRD b5 SOOI FER 21T > 72

HEER 1 RETE 1 OFEFEER

EER 2 0 RETIE 2 OFHEZEER 1 CERsiE I A 1)

HEER 3 RETE 2 OFHEFEER 2 CERRERME DL 2 % E)
EER 4 0 RETIE 2 OFHEZEER 3 (WERHEfEEE)

EER 5 - RETIE 2 OFHEFEER 4 GRS

R 6 0 IRETIE 3 ORISR

TR 1 TIRETFIE 1 Oz, FEBR 2-5 TRETFIE 2 Ol & O 7e /37 A — 2 O
R, TLUTERE CIRETFIEL L 22 LOIREFIE 3 O 2T 7.

411 T—HREvEh

AWFFETIE, 47 A7 4 — RRENA L T 52855 — 4%+ » &, "The Oxford-
IIIT-Pet Dataset” [21] & 0 Ji -« KZEN L 12 SFE T2 F A9 5. 1 7 7 21249 200 D
ERBTEEL, TDHH 50 KET A ML, Y 2RI L. LS —E%
#4112, HBOFIAZK 4.1 1277, £, SfEESHO CNN ° DCGAN 0 F#I2iE, 7
— 2%y M OEBYEGOBEER Y H L b O L,
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# 41 FEHALEZGEO—E

glii

R

Abyssinian (Ab)

American Bulldog (AB)

Bengal (Ben)

American Pit Bull Terrier (AP)

Birman (Bi) Basset Hound (BH)
Bombay (Bom) Beagle (Bea)
British Shorthair (BS) Boxer (Box)
Egyptian Mau (EM) Chihuahua (Ch)

Maine Coon (MC)

English Cocker Spaniel (EC)

Persian (Pe)

English Setter (ES)

Ragdoll (Ra)

German Shorthaired (GS)

Russian Blue (RB)

Great Pyrenees (GP)

Siamese (Si)

Havanese (Ha)

Sphynx (Sp)

Japanese Chin (JC)
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Birman Persian

oF X

British Egyptian Ragdoll Russian Siamese Sphynx
Shorthair Mau Blue

WoOmE—E8

American American Pit Chihuahua

Bulldog Bull Terrier

B

English Cocker English Setter German Japar)ese
Spaniel Shorthaired Chin

KOME—E
41 FEALESEOH ("The Oxford-IIIT-Pet Dataset” [21])

4.1.2 FHEIEE

AL T, BB TEOFHIIZ R OFHMEfEE 2 HW 5.

Accuracy : £RDOREE.

Precision : 8 L7=MAD > H, ELLHBHEHTEZHLDODEA.

Recall : Efif7—# D5 L, ELHHTEZHDDEE.

F f : Precision & Recall ®FHF1). Precision & Recall Z#4 L TR+ 5 5

FRHbfEREOXEZ K41 ~ @), KPP THWEAGEOREZE 4.2 1087

20



EfEER

accuracy = — — —
TANT =5
Precision = TP T TP
Recall =

TP + FN

_ 2 * Precision * Recall

Ffl =

Precision + Recall

#F 42 ALy hRa7y

1E

IEfA

73
fa

=]

(4.1)

(4.2)

(4.3

(4.4)

TP

(True Positive)

FP

(False Negative)

FN

(False Positive)

TN

(True Negative)
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4.2 EE 1 BEFE 1 OFHMmESR

421 EERSE

FEh 1 TlE, BEFIEL THD YOLO & CNN Z#lla G ot /e BB FIEO RN ER 2
iT-o7=. YOLO HUATH « ROEODOHM & SN 217 5 —BFEOFE CLT, 10kFiE)
LRRETFIEL THL BEOFEOEREZ TN LTITY, TOMROLKEZIT 72,

422 ZEBRER

WERTIEOREREZ R 4312, ##ETIE 1 OKRER 44 12FENTIURT.

= 4.3 ERFEOEBRAER

cat

Ab  Ben Bi Bo BS EM MC Pe Ra RB Si Sp cat
Precision|0.840 0.700 0.654 0.787 0.729 0.556 0.732 0.745 0.622 0.642 0.705 0.794 {0.709
Recall 0.412 0.135 0.680 0.960 0.700 0.800 0.600 0.760 0.560 0.680 0.620 0.540 |0.621
F{& ]0.553 0.226 0.667 0.865 0.714 0.656 0.659 0.752 0.589 0.660 0.660 0.643 |0.662

dog

AB AP BH  Bea Bo Ch EC ES GS GP Ha JC dog all
Precision|0.589 0.444 0.818 0.667 0.643 0.842 0.571 0.400 0.700 0.717 0.772 0.974 |0.678 [|0.693
Recall |0.660 0.640 0.180 0.200 0.180 0.640 0.320 0.400 0.560 0.860 0.880 0.760 [0.523 [|0.572
Ff& |0.622 0.524 0.295 0.308 0.281 0.727 0.410 0.400 0.622 0.782 0.822 0.854 [0.591 [0.627

# 44 REFE1OEBRER

cat

Ab  Ben Bi Bom BS EM MC Pe Ra RB Si Sp cat
Precision|0.786 0.675 0.769 0.845 0.860 0.917 0.841 0.917 0.868 0.889 0.816 0.696 [0.823
Recall 10.863 0.519 0.800 0.980 0.860 0.660 0.740 0.880 0.660 0.800 0.800 0.780 [0.779
F{& 10.823 0.587 0.784 0.908 0.860 0.768 0.787 0.898 0.750 0.842 0.808 0.736 {0.800

dog

AB AP BH Bea Box Ch EC ES GS GP Ha JC dog all
Precision|0.800 0.698 0.646 0.615 0.756 0.702 0.549 0.647 0.795 0.778 0.875 0.930 [0.733 [|0.778
Recall |0.720 0.600 0.620 0.480 0.680 0.660 0.560 0.660 0.700 0.840 0.840 0.800 [0.680 [|0.729
Ff& |0.758 0.645 0.633 0.539 0.716 0.680 0.554 0.653 0.744 0.808 0.857 0.860 [0.705 [[0.753
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423 EX

FEBROFER, WK T5TE Precision 7% 0.693, Recall 78 0.572, F 2% 0.627 & 72~ 7.
— HHEETE 1 TiE, Precision 7% 0.778, Recall 2% 0.729, FfE2 0.753 L 72 o7-. Lo
T, EFE1DERTEL Y mOMEELZ RT Z & PR TE 72, FIZ Recall O EAK
NI &b, BEFE 1 IFERFETIIMET 2 2 ENTERP - TZE OB A R T
XXV oD LEEZLND.

PERFIELREFELICIVBRHINTEMERER AR 45 177, K450, BEFIEL
FIERFIEL Y by FOEZ 14 LB L TWD Z N0 n5. ZORIEERDZEN,
WRTFIELRETE L OMRBEO—RNTHDL EEXLND. RETIE 1 O YOLO TIdin
RND 2 7 F AFINEAT O D, PERFIED YOLO T 12 i, K12 WFEDE24 7 7
AT ZAT S . WRT D7 T AEDLNERTFIED YOLO O H3akpliZi# L <, ks
IFME< 725, YOLO Tif, fRHBEREED b i ik 2 I E T 2 BRI, WIROF1EM
P (object) & MIRD 7 7 AHe=RP(class|object) Z T &b, BMELL L & e > 72 b D &Ik
fEI S L CIRET D, AT 57 7 AKOLWIERTIED YOLO OE, Z07 7 AR
P(class|object) DFEEINMEL 72 D728, - T/NE 7@z El>TLE VY, P(object) DL K
ILLTHEMERE LTRIBESNAZWENIBIGNEETLE Y. ZORE, ERTFILELEET
E1OREEOENELT-EEZDLND.

® 4.5 KLk

ekFiE REFEL
cat dog all cat dog all
B L 7= 536 480 1016 572 558 1130
ERREL 373 314 687 469 408 877
ERT A MT—2H 603 600 1203 603 600 1203
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4.3 DCGAN [Z& Y ER S hI-E#

DCGAN |2 & W AR SN - BB OB Z X 4.2, 4.3 (23T . ARSI EIRICIE, R E)
MOBEOZ ko T B O R WER &, SRR TWZY, FRTTWeD, 2720
FWHADT I AF DI REDIT/>720 LTV DB OEWNEG A L. Tk
DCGAN O ERHARRENF NI LB b D.

T * ': ‘ Q;-' . B
:) 5 s s “.‘. 'y ' . « |
oo Pid y o T et 7 4 RN
e N > Y & R J S
Al . yed 4 - W vy
Verat i ‘ e A .
) T ~ B
I - ;'h'h “ x;‘ : ,' b & - .
[ '
(= R
.

- oy
fﬁfmiggifjsi i!!i.h
- -

—A ¥

M 4.2 DCGAN 4 pRE5 45 Of)
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B 4.3 DCGAN D4 FRE#H(R)
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4.4 RER2: REFIE 2 OFHMERER 1 (EREZRMMOAE)

4.4.1 EEREE

k2 TlE, BEFE2 THS DCGAN 2 HWeTF — 4 4 —F o A 7 —3 a3 VO
EBr L LT, DCGAN O kH#g % CNN OFE T — 2t v Mz 5 Z &5 CNN OFERE
W2 BEBOREEIT-oT-. FEBrE LTE, AlEi#%EZ CNN 08T — %% v Mz
NS (BLT, ERFIRE, MEE T X A mfEHTZ ) 100 MDA R EIE % 538 7
—Xty MOz z%a T, #2%FE 200 CNN OO A#1T - 7.

442 EKEBER
WOFEBIEREE 4.612, ROFEREREFE 4.7 12FNFNRT.

# 4.6 EBR2 OEBERGH)

Ab Ben Bi Bom BS EM MC Pe Ra RB Si Sp cat
fEFFE 10.902 0.750 0.840 1.000 0.880 0.820 0.840 0.960 0.720 0.900 0.820 0.780 [0.851
BZEF% |0.902 0.750 0.840 0.980 0.860 0.800 0.880 0.900 0.780 0.860 0.860 0.860 [0.856

F 4.7 EBR2 OEBRERGR)

AB AP BH Bea Box Ch EC ES GS GP Ha JC | dog
fEeskF% 10.800 0.620 0.820 0.600 0.900 0.940 0.840 0.660 0.840 0.960 0.840 0.860 (0.807
&ZF % |0.800 0.660 0.900 0.520 0.900 0.940 0.780 0.720 0.860 0.940 0.900 0.820 (0.812
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443 EX

EEROFER, MOHE, HEEFIED accuracy 28 0.851, 2R TFE 2 D accuracy M
0.856, RDLGE, HERTIED accuracy 28 0.807, IHETIE 2 @ accuracy 75 0.812 &
e RELGOLDOGABIRETE2NEWEREZ R L. Lo T, #ETE2 OAMENH
T
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4.5 REX 3 : IREFIX 2 OFHERER 2 (EREGRREDS5Z 5FE)

451 EERE

S 3 T, HETE 2 Thb DCCAN &A= TF— 4 A —F 2 A7 — 3 > O
Fhk & LT, DCGAN OA RSl DM E 7Y CNN OMEREIZ G- 2 A EBOREZT- 7=, WmE
PEWHOET, MENENSORET, WEE T ¥ LT —miEHZY 100 O
T — 2y MIMATZEED CNN OMERED I 217 > 7. RSB CIX, Wi mn'E Rk
FERE & U CREmFERE 1 : DCGAN @ Discriminator @ H{ /) &2 L7=.

452 EER#ER
WORBAERE K 4.812, ROERMERZR 4.9 122N IRT.

# 4.8 EB 3 OEBERGH)

Ab  Ben Bi  Bom BS EM MC Pe Ra RB Si Sp cat
WERFIE 0.902 0.750 0.840 1.000 0.880 0.820 0.840 0.960 0.720 0.900 0.820 0.780 [0.851
REFE(@REZ > 44)][0.902 0.750 0.840 0.980 0.860 0.800 0.880 0.900 0.780 0.860 0.860 0.860 [0.856
REFEHEGERL) |0.922 0.769 0.840 1.000 0.900 0.740 0.920 0.940 0.720 0.880 0.840 0.880 0.862
REFE(BEEL) |0.882 0.788 0.860 1.000 0.960 0.720 0.900 0.940 0.700 0.860 0.860 0.820 |0.857

# 49 EBR3OEBRERGR)

AB AP BH Bea @ Box Ch EC ES GS GP Ha JC dog
WERFIE 0.800 0.620 0.820 0.600 0.900 0.940 0.840 0.660 0.840 0.960 0.840 0.860 [0.807
REFE(REZ > 44)][0.800 0.660 0.900 0.520 0.900 0.940 0.780 0.720 0.860 0.940 0.900 0.820 [0.812
REFEHE(GBERL) |0.760 0.680 0.900 0.680 0.920 0.940 0.800 0.680 0.840 0.920 0.860 0.860 0.820
REFE(BEEL) |0.820 0.740 0.820 0.600 0.920 0.900 0.780 0.640 0.780 0.900 0.900 0.880 0.807
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453 EX

FEROFER, MOEE, WERFIED accuracy 78 0.851, RETFIE 2 THWE T v & LIZH
A& BIN LT=3E O accuracy 723 0.856, ShEL D B HE{E D L% BN L7=8A D accuracy 23
0.862, ShE DENER DA% B LT-HA O accuracy 28 0.857 L 72~ 7=, ROLE, HEk
FED accuracy 23 0.807, RETIE 2 THET V¥ AIZHEIRZ BN LT-54A O accuracy
23 0.812, SEOBWEER DA ZBI L84 O accuracy 7% 0.820, i/ O NE{G D I
ZIBIN L 723858 @ accuracy 28 0.807 & 7o 7=, EBRFEREND, M- RELLDEA DL WE
DR WEBEO % BINT 208 m EREZ B 5 Z L AR TE -

FHIFEEE 1 THBLT, WEOBRWEHBOGZ X 4.4 12, SWEOEWEBGROF A2 4.5 12
AT AR 1 T L E OB WERIZIE, A0 H TR TEWOBIC R 2 D B,
AE OEWERIZIY, BOBEICAZ VL D REENRE Ao TS Z EBHERTE
i E OBEWEHBIZEDOGRERDOIERN HIBEZENTWDHH OO, WEEOHERLE
T & 5 2 E O ROEBICITRE O M ES KIE2 W20, SE O RWEG O HE BN
LHEMEVERRE R L2 EZBND.
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X 4.4 SHEOBRWEBOH
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B DEWEBR DO

X 4.5
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4.6 RER 4 : REFIE 2 OFHERER 3 (MmBEHEERR)

4.6.1 EEREE

FER3 LV, MEORWEBENZ D2 FREWERRE R T I ENbhol. EiR4 TiE
BRETIE2 THDH DCGAN Z W eT —F A —Fa 27— a VOfHMiiERE LT, L
T O =>DOEEHE OFAEE O ER 1T > 72, — DOFHMIfRIRICE ST RO S
ToiE 0 RWEiG 2, —mffd7z ) 100 BT o1z 72> CNN OHERED ik 217 - 7.

PR 1 : DCGAN @ Discriminator @ H /)
TR 2 ¢« FRTE LRSI CNN o H )
FHIFEAE 3 0 FRIE LRSI CNN o H 53K ® % Inception score

4.6.2 EEREEER
BEOEBRERLE 41010, ROERERLE 411 ICENTHET

# 4.10 EB 4 OEBEROH)

Ab  Ben Bi  Bom BS EM  MC Pe Ra RB Si Sp cat
FHMiE =1 |0.922 0.769 0.840 1.000 0.900 0.740 0.920 0.940 0.720 0.880 0.840 0.880 [0.862
Mg Z2 |0.882 0.808 0.800 1.000 0.880 0.780 0.900 0.900 0.680 0.900 0.800 0.860 [0.849
Mg ZE3 |0.882 0.769 0.860 0.980 0.900 0.860 0.860 0.960 0.740 0.920 0.820 0.800 [0.862

# 4.11 EBR4ADOEBEER)

AB AP BH Bea Box Ch EC ES GS GP Ha JC || dog
FHMmiE =1 |0.760 0.680 0.900 0.680 0.920 0.940 0.800 0.680 0.840 0.920 0.860 0.860 [|0.820
Mg =2 |0.760 0.660 0.820 0.620 0.880 0.940 0.800 0.720 0.820 0.900 0.840 0.880 [0.803
SHM#E =3 |0.740 0.660 0.860 0.640 0.880 0.940 0.860 0.660 0.820 0.940 0.900 0.920 [[0.818
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463 EX

FEEBROFER, MOGAITFHMEEE 1 2 AV -854 accuracy 28 0.862, FHlEE 2 2 A
72354 accuracy 7 0.849, sHlifEIE 3 2 /-4 accuracy 78 0.862 & 72~ 7=. ROGAE
LRI FERE 1 2 FH\W 72355 accuracy 23 0.820, #HIFEIE 2 2 HV 72354 accuracy 75 0.803,
SIS 3 & W24 accuracy 23 0.818 L7 ~7=. ©F D, MTITFMMEEEE 1 KOG
FBEE 3 Z WA, RCITEHMIERE 1 Z# WS etk bmWEEEZ R L7z, Lo T,
Ny NEBENSR E LA, MR 1 TH 5 DCGAN @ Discriminator @ HiJj % [
BEE ORI L L THWAONRZYEEEZLND.
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AT7TRER5  IREFE 2 DFHMEREER 4 CEMEERKRE)

4.7.1 EEREE

EB 5 T, #FEFIE2 THD DCGAN 2 W T =24 —F o 27— a3 Ol
Fhr L LT, x5 DCGAN OARLE B OKED CNN OMEREICE 2 2 B O EZIT-
7o —anflid 7=V 12Nz % DCGAN O RKEg D% % 0, 50, 100, 200, 300 &4 % T
CNN OFE %2170, 2 d CNN OPERED LI A2 1T - 72, A 2 EEI1E, FHmFETE
LICESEBOH SN EORWEBOLEZFEH L.

4.7.2 EER#ER

MOERIEREZ K 41212, ROEREREZEK 41 12ENETIURT. Fi2, EE27 T 7
ILL7=bD%X 4.6, 4.7 1277,

# 4.12 EB5 OEBEROH)

EMNKER Ab  Ben Bi Bom BS EM MC Pe Ra RB Si Sp || cat
0 0.902 0.750 0.840 1.000 0.880 0.820 0.840 0.960 0.720 0.900 0.820 0.780 |[0.851

25 0.863 0.808 0.800 1.000 0.940 0.760 0.920 0.960 0.680 0.920 0.800 0.880 [0.861

50 0.843 0.846 0.840 1.000 0.900 0.740 0.920 0.920 0.700 0.920 0.820 0.900 [0.862
100 0.922 0.769 0.840 1.000 0.900 0.740 0.920 0.940 0.720 0.880 0.840 0.880 [[0.862
150 0.804 0.827 0.900 1.000 0.940 0.720 0.900 0.940 0.680 0.860 0.800 0.880 [[0.854
200 0.843 0.750 0.840 1.000 0.900 0.760 0.880 0.900 0.680 0.880 0.800 0.840 [[0.839
250 0.902 0.769 0.840 1.000 0.880 0.780 0.900 0.900 0.780 0.820 0.820 0.840 [0.852
300 0.843 0.788 0.900 1.000 0.900 0.780 0.900 0.920 0.760 0.900 0.780 0.780 [0.854

# 4.13 EB5 OEBRERCR)

BN AB AP BH Bea Box Ch EC ES GS GP Ha JC || dog
0 0.800 0.620 0.820 0.600 0.900 0.940 0.840 0.660 0.840 0.960 0.840 0.860 [0.807

25 0.720 0.680 0.860 0.680 0.900 0.920 0.800 0.640 0.820 0.940 0.880 0.940 |0.815

50 0.760 0.680 0.860 0.640 0.920 0.920 0.780 0.700 0.840 0.900 0.880 0.900 |0.815
100 0.760 0.680 0.900 0.680 0.920 0.940 0.800 0.680 0.840 0.920 0.860 0.860 [0.820
150 0.720 0.660 0.840 0.660 0.900 0.940 0.780 0.700 0.860 0.940 0.840 0.900 [0.812
200 0.760 0.700 0.900 0.660 0.920 0.900 0.840 0.680 0.800 0.900 0.840 0.900 (0.817
250 0.720 0.640 0.880 0.700 0.920 0.940 0.700 0.720 0.800 0.900 0.860 0.840 |0.802
300 0.780 0.660 0.820 0.640 0.880 0.940 0.800 0.720 0.800 0.920 0.860 0.820 ||0.803
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473 EX

EEROFER, W OLE LB 50, 100 M OB A e & HEEEN & <, accuracy 73 0.862,
ROGEITBIFELD 100 BeDRED e & PERENN ) <, accuracy 73 0.820 & 72 ->7-. Lo T,
REBROT —2Ey MZBWTE, M- REGLOEGEL 177 AH70 100 KAk
BEBEMNTHO8KLENE N ZERboT

Wi RELLOHGEGBINBEBEHE %< T5 L, ER TR TLEST. ZORREIC
SNT, RO X HICELTSH. DCGAN IZ LV A S DML, FHEEE 1i1cXky
A E S R I SHUZER Thh o Th ot x OFE BRI~ D & B MRV, E72, G
FEEE 1 OEREWIBIZEMN L T D720, BB % 21220 T, BINT 2EEO 5%
BHIFELS o T 207D, BIWEN L 2 L, FET =421y M H) 280
BOEIENLL D, T—2Fy NEEROEND LTHOEL 2o TV ZO/REE, LED
BMOEETE CNN OFE 2> TN 0N, 1A A ESFERIER S EM & e o T, 4
MK 22T o TLEI EBZOLND. 2D, 1£ETIE 2 O DCGAN =AW= 7
—HF—=F a2 AT =T a ARV, BINT A EGEEE Lo EBREL, BIRT S
VENHLEEZ BID.
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4.8 EE& 6 : IREFE 3 DFHMmEER

4.8.1 EEREE

EER 6 TiE, BETFIEL THH YOLO & CNN ZHlAdbE - BTk L IRETIE 2
ThDH DCGAN ZHW =T — 2 A —F 2 A T —v a Ve AEh -2 T1E 3 OFHH
FER 21T 72, YOLO BETH - ROBEOR M & RN 217 5 —BBEOFECLT, ek
FIE) LRETFIE L, £ U TRETE 3 OO Z{T o7z, EiR 2~5 ORERZHE 2,
RETIE 2 & LTHGOMERMEEE 1 ICESTROHENTZAEORWEGRE 1 7 T A
720 100 BEEM L CTEREIT- 7.

4.8.2 FEER#ER

METFIE 3 OERMEREER 114 1T, £, 1CRTFE, RETFIE L BRETFE 3 OR
RaeFlLdl-bDa#R 4.15 1R

£ 4.14 RBEFEIOKR

cat

Ab Ben Bi Bom BS EM MC Pe Ra RB Si Sp cat
Precision|0.768 0.730 0.818 0.845 0.885 0.971 0.837 0.932 0.844 0.976 0.843 0.771 |0.852
Recall [0.843 0.519 0.900 0.980 0.920 0.680 0.820 0.820 0.760 0.820 0.860 0.740 [0.805
F{& ]0.804 0.607 0.857 0.907 0.902 0.800 0.828 0.872 0.800 0.891 0.851 0.755 |0.828

dog

AB AP BH Bea Box Ch EC ES GS GP Ha JC dog all
Precision|0.786 0.651 0.653 0.649 0.791 0.655 0.605 0.632 0.745 0.804 0.891 0.933 [0.733 |0.792
Recall |0.660 0.560 0.640 0.480 0.680 0.720 0.520 0.720 0.700 0.820 0.820 0.840 [0.680 [|0.743
Ff |0.717 0.602 0.646 0.552 0.731 0.686 0.559 0.673 0.722 0.812 0.854 0.884 (0.705 [[0.767

= 4.15 EBREROE LY

Precision Recall Ff&
ek F ik 0.693 0.572 0.627
REF K] 0.778 0.729 0.753
IREF L3 0.792 0.743 0.767
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483 EE

FEROFER., HERTE 3 TlE Precision 75 0.792, Recall 78 0.743, F Al 0.767 & 725
7o WERTIELRETIE L, BETE3IOMREEZKT 5 &, I#ETIE 3 PR D EVIERE
FEHE L, (ERTFIE L 4 % & Precision T 0.099, Recall T0.171, FfE T 0.14 OMHFE
MR TE 2. Lo T, BREFEORIMAHERTHZ LN TE -,
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AWFFETIE, REWRy FTH DM - ROBEBRH L OMHEGRRN 21T 5 FiEzRE L.
YOLO Tt « ROBEBAZMM L, TO®RMH LIz EHEBA N « RENEITHIE LTz
A CNN CTofERn 2179 &\ ) 2 BRSO FiE L, SRR CNN 2 %38 S
LB, DCGAN Z HWCTFEHAT — 2y Mo - ROBEUEBAER L, 4k L7725
P %2 CNN OFET =2ty MR DL WI T —F 4 —Fa XA T—va Do
DFEZRZEL, M- ROBRE KOS  OVERRF Ea X o7z, FEROMRER, L FE
I IPEA T & BT Precision T 0.099, Recall T 0.171, F fiiC 0.14 OPERER) |4 AL
L, ETFEOGIEERERT D LNk, £z, 12 TFE 2 © DCGAN W=7
— A A=K 2 AT =2 a BV, BN 2B ONE, GO EEBREL, MED
BWER 2 @Y 288687 5 2 R mbEd2 2 Enbhot.
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AFEDERETE 2 52 TI23 0, WO FRPEED TEN OB ZHRE L2 TH 2
DB O SIEHNZ LR £, HELSEERSST P 22 2 S > T2ihgE=
DERRIZEFLER L B £
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