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2. BEAERRIE

2.1 BOBRELOVEa1—%-EY3Y-vRO—LA
IvEa—&-¥Yary-vyrira—A (CVS) &b
TELWMEDTEIE, ETCHEEIZHEHLTWS. Divjak &
Bischof &4 A J L WG 2 W CTa—Y O EH %
BEFL 7 [B]. #%o1E, BEFLBES L SENALBIZET
SRR E 2RI, TDO XS RBEFHERM Lz &
BEEFKTLCVS PHIV AT L& fRE L.

WE DB 572 THRS, 2a—VFIIHRE 2 EI L &
5 & URMEEL L. Miura 5I13E =X — EEIC GRS
% LED ZH(D 117, MEGcmE 2z sEI T Loy
AT LEFFE L= [14]. Crnovrsanin &34 X T & EHHAL
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& Holz 3o v —2 HW T2 -V OB DMK %
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THRHEERETE2 Y 27 7 7NREEEZXE Lz [4].

WE & OBEEDH DM & BHEIZBRLTWE Z &3 FH3E
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Wi 2B 5 AT LATRINSDERNEEZRT 5L
FTERV. AT, INSOEREKMTES LS
295720, EEMICHDREREEZRIEST ST To—F
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2.2 KRZA4714DEWAE

T2 OHOREZIZFERE L IEIENBRIZL BFEVED
%6BLEﬁ%@bfﬁ@@ﬁ&ﬁé%ﬁ@%ﬁ%ﬁ%
TERL KRB Y, BAYPECHERERENELS. ZOIE
%%P%%?ftﬁ&.@@%@ﬁ@%%(Mﬂ?tﬁ
ADIERRBEE % L Th o REEOBIENRIIZEHNS £
TOWZET. BREOEZ BRI 71 2BWT 57
HIZ BUT #flIELTW5

R E R ERERE (TBUT) #ABRik BUT 3HiiD 729 D H)
MoKHETHED, BESZORBERRI A 71 %2
Wid 27-DICiEHLTWS AIETH S [19]. AFEBRICB W
THRRME X, HOGERIC & 0 ERs % A1) L BUT 2
HE$ 5 [15]. U2 L TBUT ikBkix, *ORFEEZMEE
2D HEDESAE S, HOLBRIXERE L e %
BRI 272DIHEMEIZZ LW [19] & \Wo - M % T
A5, oIz, BITEAOELZ 5T AIREREIZL -
TOHENZ &35 5.

FAZ IR RIS (NIBUT) ahBRI%, T o RIEZ R
W B-dIfI N HETHS [12]. NIBUT il s
BUT #3554 TTBUT B BB L TVWEH, £D
FRIEL<EL S, BRIICIE, WREOHIZZY v RE
ROWBHHZ L L, MORAALENR—VEHTTEIET
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RRE OIEZ B L TW 5.

BUT fHMiiE K T4 71 OBZWITE W THRS BEENLRT
Ta—FTH5 8. LhL, AETHRREZBEH SN
TWwW3 BUT ##likld, avEa—R2HLTWS 21—
YO HOWEIREZRE T 5 72D HW2 DIXEY Tl
V. I, TBUT ilRIRERATH b, NIBUT bkl
WiE OHIZZY v NRIROIRIAZ BT 5 720 ORI
MBI 284 57-0TH 5. X512, MRAEBRE & EREN
ET 2MBENDH DL VOHENH D, KK TIE, TV
Va—Xz2HHLUTWS 21—V OREKEME2 85T 57~
OOHHGEZRET 5.

3. BETEEREK

B0 NIBUT #ErTix, 7V y FRBZBIZRET
HEBAT & TR DI 2 IR 2 T O IRRHE BB ETH 0,
AV a—ROFHTICRBRZERET 2 Z LT L. K
Tk, 277V v FIEARE LTE=X—%2 A\, REE
DOWEEZRHE T 22D AT IV a—XE2HNT,
NIBUT idB %175 FEEZRET S, K 1LITRET LV X
TLDNA TI4 0 ERTHBHZRLTWS., BRI
MHETFEZROFIE» 5725,

o NATTHRELEZANHEGNSEEE2Z KLU, HO

A BOE (Rol) %23%ET 5.
o ZEULZH®D RolIZ—ELEDRT BRI N/-5E
BEAATDT A—H AZHEHT 5.

e AVKa—RDT 4 AT VAIZERINEZTY v KX
R— VIS AATZERS % HD Rol 5 d 5.
o HIZBLDAALZ )y RRAZXR—-vOEAZRHL, H
DR UTWAEREE L TWERES2HET 5.

3.1 N—Rozx7
BEFEZEHTLIZODDVATLIIDODVWTHRRS,
$yz%A@uﬁx5,%%?4x7v4%:ﬁ—
NVIDIA *'® GPU 2## L 7= PC2#HW5% (X 2).
i, BROAATREZ Yy RXR— 0 2 BAREICBIERT

5&9&Mb%%O@%@E%ﬁT%@%@W%7T%%
Y =— ILCE-5100 28H L7z, ZhaE=X—0 LIz
HEL, USB7—7 VT PCItERLUEZ. BET 1 ATl
1 EZR—IZ12 31.5 1 > F D ASUS VA32AQ ZFMH L,
V0w RRZ—VDli%EFRRL-.

3.2 BAEBOHE

HE A NZEHIRT 5720, 2—FOHIZE T 5HELME
B (Rol) 2RETHIMRENDD. AVAT LTI, dlib
BRI PE T v Ry —Zitd 9] #HwTa—YoH
ZHRHEL, 256 x 256 ¥ 2700 HDHEEZY) D ELS.

*1 www.nvidia.com
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K 2: KT 25V ATLDN=RT =7 OK. RV AT L%, @i
BhAT, BT 1 AT VA E=Z—, NVIDIA ® GPU ### L 7=
PC 2 olfaEhsd. HAFIEE=X—D EfIC#&EL, USB 7 —
TNVTPCIZERLTHSE. HATIEPCHROEBETETHD, &
FURHEGE PCITEEXRTAZEATE S, E2X—I121F, HOWM
REEEWHT B7-DICHIZIT 7Y vy X =V OHEi§%E2RRT 5.
3.3 £RARIE

BEIZIEREIZ 7 A — A A2 ADLEBR I LI, Y AT LDIE
UL BIfES % ETRPER. 7 4 —H ZADFE AR Y)
72D ABREEINERV, HITM o 7282 =2 & KA L
D65, FDY, HGEZHEHICEY TS5 L5ITH
ED T +—A AT Yy 7 2LRE L. ayy 7T,
HDORolIZBITETTI77 VDOEDFHEIZL BT
HWHSREY, 7 10 Ry FHRIZE D W 7 4 —H AFHHiH%
REMNEEN TV [10].

3.4 BRYAHERRE
H®D Rol Y] 0 B> 7242, BEIZWLDIAATZ/ SR — Vi
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fR V) 5A B

B 1: $RET 2 HOWGBEREBRIL Y XA T LDNRA T 54 v aRTHIER. 7 AT TElRELZANEG» SEHE HEeMIE L, HODIZBEOAHEK
(Rol) 2HETSH. ZELZHD Rol IZ—EULDORT B I NIBEEAIATDT 4 — AW A%HHIT 5. £/, IV 2 —-2DT 1 ATV
TIZRRINIZZ Yy RRZ =V PO GAATZH D 2 HD Rol oML, Z DD DA% )0 Ho TH D IAAKERIIEICATIT S, BhA
AEBD BRI AT EINFHIZBDRAARET Y v FARAR =V DELERBL, HPZRLTOWEPERLTWENES P2 HET 5.

PRIV OB BENRHE. NUVT 4V ITRY 7 A%
RS 272 DIZB D IAARBEGDL L T OMEEULS
CornerNet [11] Z8H U 7=.

3.5 BRYIAHERD RS

BT DIAA 7288 — VEGO /38 (WD A AER D
) X, WD 2GR E LI U CTHARZ VT WA R Y
INEFHUTHINEERTHS. ZONEBEFEETIILH
72> TH# 1%, Carpente 5DV v NE)LIZx LT
Rtk F%25H5H 35 Z & © NIBUT iR HEIEHR %2475
FHE 2l zEHATE 2 EREZBUTHAL . MR, *
DEDG o> TWARWEBGIZH U T 8T%DIEE 2R L7’
EOEDPWOIAATVWBGAERHICBDAATZ X =
Mo THREEHh, DEOBENE/LLKZ (K 3).

RYATLIZBVWTHATFEZLZ—LIZRELTH
57:%, EOENEBPIZADIAAR ) A ABEENB I L
Wl S NiRn. D7D, Belk/ 1 RITHROVE AR A
Za—I)0xvy b7—2 (CNN) % HW\TH D A
NEREFEEST LU, BE=a2—F 3y b7 —
Z1% PyTorch IZ & D E% L7z [16]. ResNetb0 7 —F 72
F ¥ &2 HW 7], BB IEZ 2 1819 softmax B
BeH L.

4. =B

CNN % B\ THEEE L 720 0 A B FEER O M EE % FT
flid 5728, THMAREEML 2. EROSME»S T —
Xy bERINEL, BAAA=Z2—F )3y M7= %
WU, TORERZIMUZ. PAF, FEiEL 72 EREORE,
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® 3: (a) E2BAHIZ o722 v RAR—VIZADAA TSI
B FRORIEEDESMD ZAZHEEZRLTWE, KRV AT AT
EoR— FEICRBEL A S TAI—VORZRY T 520, £0%
AEBIZA DAL Z X IFBET S i, (b) $OEMNE 5 TV B
12X U T Carpente 5 D FEIC & O BIELE X 17z H{f. Carpente
S5DFEIFET Y Y REVITH LU CTRRGERF 23R T2 FETH S
M, EDEDFADVRATVYEZ Y Y Re)b (FREOPETH - 72345)
PHE—-DELELTHT Y FENTWS.,

FBRIZDWTHRRB,

- o
B 4: EBROET. M2 TRULAEZEICHAT, WHT1 AT LA
T R—DHREBINTVE. ERBINEIL, T2 —IEKRINES
Uy RAR—VHEIZIS XS5 IZEEERVWTE>TWS, £72, B
HATA AN & SIZ AR Y R AW TERSINE QIEE 4 EE L TH
3. X5z, ERBINFOFWEOMELED 2012, FRiaksE
WTHII —EROELE L L 7.

X 4 1IZEBROMTZRT. M2 TRULEZLDIIZARAT,
BRTAAT VA E=R—%ZRE L. EBRSNEIL, €
ZR—IRRINZT Yy NRR—=VPHIZES X S IZIE
HZEWTES72, RERIZBWTIX, HATDT+—7
AIFETHRG L. £DD, T-oZO L-HDEER
BRe 3 5 72 DIZSINEH OEE 2 B E U 72, I o i EEE
ZEIL, FEREOWEL2ED L1288 NE0EHII—EE
DZELR % EE L 72

REBADSME L 44 THY, REPMBTH 7.
EBSME TRV HZHAL, EREYENEREH L
R4 IV THZRWZ., EBRSINFICIE, wE%RE D B
ELARVEIIZED, EoX—IZRREINFZTY v KR
A=V DRHIZIE - ED MDA ESITHATDL VY X%
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AT EESICRUEZ. U EO—HOHEE 1 45720
5EEEDE L. AATRIN—AFE—RIZEEL, &M
ENHEHUBET 1S 3EEE L.

BWT, ERZ2ELCTHESNZHOWRA 2L - 72
1644 WDBEGIZF L, 270 v RNK — VDM A A ZER S
ZFENTYIOELD, HAWEL T\ BARMEAHEE 2R B H
EIMTRUNITF U2, IRV FIZEWTIX, NIBUT
ABEFUFEE HY, BOGAAEBRIZBIT 7Y v Rk
DYINHPHIEZ B U [19]. R, DELZT— XX
1121 OEIE L 7- H O & 523 ¥ O fH 72 H O Iz
NETHIENTET. 5 L 6 12 H B &L UG
L7=HE UTI RV LB Z R L TWS.

Z 2 THEBROMENNDOMRIEE % 3Hfid 2 72012, —1H
R EREBGE (LOOCV) 2FEMET 2RETHED, 5
FBINEOBDBBESINTWZZ &h s, A &AM
W2V RLADPDHERN G2 e RE LI TF—XE2DITTK
EMGEEEMLU -, DEBEMET S IIhZ-o T, ¥
LK% 0.001 &L, 200Ky ZZT&1210 49D 1IZHET
5E51ZSCGD AT T4~ AT EEMAU~Z., £,
TURLBRY OB EROV YA X, TR LAY Y
R—, TVRLIBELANIERYE DT —XOKE L FIEEE
M U7-. ImageNet 7 —X v b [17] I & D FHFE T h
TWb 32y b7 —=2% 600 =HKy 7 57IR L 7-.

4.2 fEREDMH

R T — & v MRS 20D A A5 AR DK
% 95.1%, #EEEIK 95.7%, BHHEIL97.4%, F1{HIX
0.965 TH -7z, K 1ITHDAAEFD DL T XIVIC
X2 FHIOMIZBIT2RATHZRLTHS. #ERE &
DEIEL =BT 2REN 7.3% &R o7, £/, ET IV
DA B AL HTEDE L [18] 1IZHD W T class activation
map Z AL L7z (K 7).
R 1: MOAAEBOSHEBIZ L FHE TR VBT SR
F4750. o ZOHOHEIIEGEOBEERT. ZONEBOKEEI
95.1%, WAL 95.7%, HBHRIEL 97.4%, F11HI3 0.965 TH- 7.

TR
L/A B
= I | 97.4%(222)  2.6%(6)
® R | 9.9%(10)  90.1%(91)

4.3 EE

AEBRTRIFERIE, HRAPHETLIIOATIIELT
MR CE2HRERLTVWS. ERTORLEZE DT, Hx
MWFEEL 72 CNN N — Z Dl D 5A AR T FEHR 13 5O AE
TIRWEE ORI % BT & 7. B SARERDIER ) 72
4> (B 6) %589 5 class activation map (X 7) /%
WPRBEEOEEZ BB TCETCVWDR I ERLTWVWS, X
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B 5: BEEZHE LTI UM UZE&HOH]. E=X—THih ZA
)y RRZR—=URBEBFTENWVIRHLTWS.

2l 11
Al | L
‘Cmw

B 6: #IRLHE LTI N UEBROE. HRNFTH - 728
SR E OBER R S 2R E R L TW5. [ REEEiRD,
MY ZAETY Y RAZR—=VOYNERPEAPHNTE 5.

B 7: X 6 (2B 5 HMEZE LU 7IREOEER D class activation map.
TR E ORIRD R S N A FEEBEFAI N T WA,

SIZHR4 DAHETIE, EFOEVN—HMOBEBKIZEETNTNT
HIREE O % ERECRETcET02 (K 8). £ 1 DR
F1750C, @#FELRE X DB ZH IS 28ED 7.3%
B0 DX FEIZH W L 72 H OEGEDMER 2
DERE D 2EREL L o=holReEX NS, HHk
2R 2R E ITEE B0V v IVEE D IEIRET
52 M IfEENS.

(a) WL 72H.
8: & DMLY IAAEED PR PIEMIZ TR TE 2, £OELH
BEL TW B D SAAERDHL. (a) DR WALIZIRIEE OBIEAR S h
LHEHERL TS,

(b) fHH.

© 2020 Information Processing Society of Japan

5. SROFRE

AVATF LU T cE RN E N7, ¥
AT LDEANDIKTEE (HAZE) SIS 2T -
TWaW., AR THERML 72 FHEEBRTIE, SME» 44
ZIRohTEY, £F22A080EBTHE 2 0VIRME1H -
Tz, SHBOMZETIE, MBORMEE S E7ZITTRL,
Bigp¥BEERO>H, BEEZEHALTCVEE, V&7
FLYZRBHLTWSERY, £MEORLDIBINEPS
T—RENEL, — ANRKERERGEC & D EANDKTE
IS5 FETHS.

T/, KVATFLTIE, EZX—HIZZ) 9 RR&—V
EHEGIZRR LD, 22—V OEEORBIZL D -dHE
BUZRRT D DIFEMRNTIEZW. FZITHLIFE, 12—
MR NE DTN Yy RRE =V ERRTEHVAT
LSRR BI5d. BARIIZIE, B XSRS BBk
WIZEHWHIR 721 270w KRR — v 2 RRT 5 HEICSHE
D AN, FD KDY AT LDFELE L H L4545
DHIGIIEE LTI T WS,

X5, KVATLDNATI14Y (K1) IZRLTY
HHEBHRIL, RFETEELZBDD, VAT LEUTH
ETHILES> TR, SHBOMETIIREZEZHKEES L
VAT LEERL, TOMEZIHMET A FETHD.

6. BHYIC

AT, IV —RF 2 AL A7) w RS
R—VEFRL, BIZBDADNNRX -V 2UHET 22 2T
HOwEREZEZIEL, av¥a—Xitk-> THDE
JEEFHEL, 22—V ICHOEEEELET VAT LR RE
U7z, FhABRIZ TR 7 —FOEBME2RT I ENT
/2. BRBRIZ, BIEDOV AT LDORRY, ThzdEdT 5
7= DS HDOIFED FHAMEIZ DWW T U7z,

B

Zitow, FEERIZHI U TS s ERSINE D S 4
WELS LR L BT £

SE
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