SRS

FGIRAER RS FEFREH SCE (20204E3H)

ERX v S oavERICEBITY—V IS 7BEBE0NRE
HE T BRSO BE R Mk —E

T BRDKL TR

AT Y —TA4 714 —FKF MY

T{g1620525,koba}@is.ocha.ac.jp, {akeyaki,htsukahara}@d-itlab.co.jp

1 EC®HIC

AR, VEREEE W EGOF Y TV a VAR
BT 2MENBRAIZITONTWS [5. #HOHsET
REGRESERZHAWEZF Y 7Y g VAERDFLE LT
WO ENTWED, HEEFIZEENE AW LD
Ytk zogt:, RO, YARMOBRIZIERLZF v

TvavhEgEHEL, Y=V I 7Ry S

va VEBDOHEDED SN TWS [§][6)[7]. ¥ —v
757 W EIIZEGET 2500, Tz H
W3 ZETHRONDIEIZDONT, Rk - @M.
%%ﬁa IHEBUZMEEE A IcERINTE 5T,

Z BLEU 72 ¥ O %2 &) 72 FHli R FE D W IZ DWW T
@%m LN TH D, £ TR T, EEREE
DAPSERENZF Y TV a v L HBEREE Y > —
VI IDM S EHAWTERINZFY T arolt
WEITS>ZET, Y=V 753 72HWEAZ 2 THEON
BRI OWT N Z1TS.

2 FEER
2.1 EEF+TPavER

HEE AT LT, ZTOEBROHHN (Fv 2
V) BERT S EEMME X 27 3E{GF Y TV a vk
EIFEN S, XRZRT 7a—FI%, I ASERI
& UT CNN 2@ % Z & Tk 2t L,
WRIZ1G S N7z EGREEEZ LSTM AN T52 8T
B R ERK T B [5).

Z D & D REMIZ & o TR EEAE ] BE 2R iR ¢ v
TavERPEEHELODOHS. LrL, ElkEhb
Iy 7Y a v OMEOBIAIZBWT, T LEAMD
ERE =T AR OVWTERINT VWS EIFES
I, HIZIE, BN 2 EB ORI ORISR
DY DRI 223 (B BB A+ Th
5. 22T, HEHOYAE TN S OBERERL T
N =77 7%0wbZ 2T, Khididh
DFEVFY I a VEREHETHIESIOMENT
W3 [8][6][7).

2.2 Y—UUSI7EAVEXFY TSV aVvER
V=T T OREEIZENDL, £TIREBRNICE
N5YEROZHI TOND. £ DEE, Faster-RCNN[4 ]
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7o CHGIEM AL H I NS, G W BRI
R (Eirh O EERE) & %D F ~)L (man, phone, tree
7335) TRIHINDZ eV —BTH D, YRIZHAT

TR NB7-0, HEOMOERIIZED SN TW
%f). ZDESREE, U ILEHEL UKD FIZ
11 S D DBEFR (near, next to 72 &) Z2FDOEDNDH
D, YA 2 IR LU CIUERRETH B, F 7z,
%{z{so)%o}:‘[@ (young, tall 72 &) IZH W T H HKKIZ
AimIh 5.

YRR BEGR, BHESFTEEBIONE, v—v I THn
WExNG., Y=y 27578k, BE&ETFOVIA . BF%
CJEMEE S — R, YiR-BAGRE & Yiik-E R o Btk &
ATy Ve UTRBLUAARIITIDIETHS.
V=V 7S T70HEK1IZRT. 200k ENS

[white | [ black | [small |

——— object

—== relationship lgreen ‘ l large l l brown ‘

——— attribute
B 1. =757 DHl

% fE SEARD SR E B = DHlIK <subject, predi-
cate, object>¥ U TRILZ 1, subject *5 predicate,
predicate 7*5 object IZT v YBRSNT WS, 7277
L, subJect WEXIZBEWTEGEL 22K, object &
HNEEIZ 22 WK, predicate 1 subject & object ®
ML 2BRZ2 R THEEE - 3@ E 5. 2
B, KWFEIZEWT predicate 1 relationship & frlid
L, subject & object % XBIE I “UHK” D Z & %
object £ Kil T 5. 72, HIAWEKRITLEDOME N
MoEMEZEL (<object, attribute 1, ---, attribute

>), BEIrSYMRIZZ Yy YPRoNTVWS. Zh
5 DRERER 5 R B EGENE E AT 7 7% 1D
DY—r75 7L UTEHETS. M1OAIZEWTIE,
<man, has, phone>¥& <man, near, tree>®D 3 D,
<man, stand, young, tall>, <phone, white, black,
small>, <tree, green, large, brown>® 4 DHIDIELE
T5.
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#t\ T, Marcheggiani & [3] R EDFENHW SN
TY=v I 7700077 7REEPHLEI NG, K
Wi v 7Y a VERIZBWT, ERNTRME
RO EGRF R & 77 7 RS LSTM 12 A
INBFIE (6] X, IMNPEGERCHLRE N2 T TR
2% LSTM iZ AT 222 Ty I a VERES
S H5E [8] 7 EDMFAET B.

ARFZETIE, ETFHMICS -2 T T TR
HOMPEMGET 5720, HEREERLY -V 757
Mottt INZr T TREE 71 — TICHERE T 5 2
ETCHBEDF Y T a v~ ELRIET 5.

3 Fv T avEMFE

AWrZE T, HEERERE 7T 7REEEZ AN T
HfF ¥ 7> a VEREHES. B2 ITRETIED
B Z/RY. ANEEZ ONNIZHEH U CligR s
AT 4. TO—A7T, HE»SMEEIND Y —
VIIIMe I 7RMERMBT 5. Zh o R
B2 U LSTM IZ A9 5 Z & THIXE AR
5. ZO—HOFNIX, Vinyals & [5] DFEESE
iZU7z. 72, HBRIINTES—2 275 713 Yang &
[8] DIFFRIZBNWTER I NS DERH L. Yang
5OWZETIE, EHEE ZNIIRIETEY -2 T T 7
PEMXE LTEHEZS5NTWST =Xt v b Visual
Genome[l] % F|f L T, Microsoft COCO ® 7 — X
LTy =772 EKLTWS. =TT
TRERT212H7-D, object I& 305 58, predicate
I 64 58, attribute i 103 FEIZR D FEHLTW5. %
7z, Yang & DWZFETHW SN TW 5 spatial Graph
Convolutional Networks(GCNs)[2][3] Z&#& 2L T,
V=TT T ERY MVZERL-. ZOFIHEM 3
2R

Relationship Embedding;:

2 DO object & Z DD relationship ® =2# <o;,
Tij, 05>, f# 515 relationship DY ML % @, L5
#9 5. F7z, object, relationship, attribute, %
NHFEMHOIAANR Y NV TRBLIT BBRIZ, pre-trianed
ET VD word2vec! Z T 5. BHIn~R7 b
EXhZ N e, e, €, &L, TNTN 300 RITTD
NI ML TRINS.

z,, = (€0, €r,,€0;) (1)
ZDWE, ()NDORT bLVEZENENMEHEFESE S.
2D, xyp, 1F900RITTE LS.

Attribute Embedding;:

AT T b o WXT S attribute & ay (I = 1 ~
N,,) £E#£L, F515 attribute D2 b L% z,,
CEERTD. T4, 1 0 ITHTIEMEZRLEZRT B

Ihttps://code.google.com/archive/p/word2vec/
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NViZ7 5. 7z, Relationship Embedding & [FAkkIZ
LI NIRRT MV % e,,, €4, =1~ N,,) &L,
ENZEN 300 IRTTDNT MV THRKT.

N,

1 ;

Ta; = 7 Z(eoi’ €a,,) (2)
%=1

Ny, & o THUTHEINTWBEMEDOEEKE T 5.
Ty, X600 IRTTETRD.

Object Embedding;:
AREZBNWCY— VT I 73EMT T T TH D728,
ATV b o; 1X <subject, predicate, object>iZH
I} % object DIFE L subject DIFEDHB. TNE
NOGEIZBEWTKAI L embedding 247\, 61
% object DRI ML ¢, LEHKRTD. x,, & o; 1T
5% U 72 relationship & object Z&A7ZRZ hLIZ

77“ 1
5. sz‘:Ni[ Z (eOwer’eTij)]

i 0j Esbjoi

+[ Z (€oks €0y €ry,)] (3)
ok Eobj,
N,., \& o; IZBE#E L T\ 5 relationship D% & 9 5.
X 7z sbj,, ld<subject, predicate, object>D 3 DHHIZ
BWT, o; D subject 702 “YHK” DZ L THDY,
[FFRIZ, obj,, IX 0; D object & 722 “WHA” %457 .
x,, X900 KL 2B,

4 25

V=TI INSEONE ST TR EERENT S
e THEONIEELFET 5720, HERHEED A
ERWGAE L, HGREE L 7T 7R EEE AV
LGEDx Yy Ty a VEBREREZIIRLT, DX
26T 2 E 0T 5. EMNRFHIE LTy -2
T 7RBINTAIEIZE>THF Y 7Y a v OMERELF
EUHl 22, EENZFEiE LT BLEU %&Hl
L7-.

4.1 FAT-—%

KIFETIET—X & v b & LT Microsoft COCO %
i3 5. #IEE&E ZOHHXDORT DT —X &Y
FTHY, 1HEERDHZD 5, 6 XDEED M CA G-
INTWB., JifHT—&1% 82,783 Hifk, T AbMT—
1% 40,504 HFHABE I LT WS,

4.2 ERHTE

HRFy 7Y a VERICBIT S a— RIKEREEE 7
L —LTU—2T»H5 chainer? Z HWTEREIT- 7=,
NANR=NRTRA—RZDBREEKR1ITRT.

4.3 ERER

ADHEBIZT LT, EEHEEOANSF ¥ T 3
VEEBUERE, BEREEE Y-V T TT7ICB

2https://github.com/chainer/chainer
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BRI ST

952
HE

2: KRS OBEEX

*® 1 FEBEE
T — T B > BT 7

F—X+tv k Microsoft COCO
FHE 82,783 i x 100 epoch
7TV XL Adam

ESCES 0.001

eps le-8

o) P M 1

L2 FEHI{EIE  0.005

LS S EE 3,469 3B
AR B FEIY B —

5277 7RMEN SN LzF vy T a v Ol %
T3, HAKEE»S, ik 100 Bz BIERICY Y T
YIUT, ¥vy TV a VERRREMA L. £Oh
T, B REOEHNF Y TV a VIZEH UK. BUTIL,
object, attribute, relationship TN ZIZEHL T,
HGRERE 77 7TRBEP S DF ¥ TV a VERD
S E DB T UGE LR R 2 WG T 5. O, A0
CRBEBERFETERILT . BB, HEERHEED AN
SERUZF Y 7Y a vy EBRERE L 77 7 RHE
DOAERLUZF Yy TV a v TIRIER OB Eh
TGS L HBIR I N (A% R = 8:2). ¥—r
77 7 F— ML= DERT.

4.3.1 OBJECT IZFEH U7-fEH

object WEHUL, Y=V I 7 &FALGE K
RPBEFE LM% K2 ITRT.

BRIz BT % “grass” 1%, HEREEDOA%Z
AWy 7o a viuidiBiL 2w, £0—47T,
V=TT 7B WT “grass” I object & U CERFE
N, 77 7REEZ WXy 7Y a Uiz d “grass”
FHBLTWS. ZOED» S, BHEREED A%
W725E L D HIE LW object 2 F ¥ 73 VIZELD
ANTVWEZEWHERTE S, £z, [FHRR E%ﬁ’
HBELLTW3 “frisbee” &, =227 772 UTIKE
WEINTWRWE DD, 7I TRHEEHWF v T
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#l)
=5 A man
EFI wearing a hat
(LSTM) is walking

@
0s]+)—{01 |G —{02]  [0s]+E)—o1]+—[02]
\s P J ~
xr12 X aq

relationship embedding attribute embedding

@ @ @y
] e @ (21 o @ [
—
 —
xol

object embedding

3: A#t32TD Graph Embedding
EHHUMER

#* 2: object IZ

[ Light blue |

R R D B 5 AR

A man standing in the sand with an umbrella.

EGREE+ 2 7 7 RE D SRR

A man is playing frisbee in the grass.

IEfEX

Chubby little kid is making a face near a lake

a child in a field with a frisbee near a tree

a child is standing outside in the grass

A young boy is throwing a frisbee on the grass by a lake
and by a tree.

A boy is playing with a frisbee under the tree next to the
water.

YaVIIRIELSHBELTWS. Zhik, 75 7R
E L UT “grass” ﬁ)n;u\n& X Zhé L f E'fg%q:%{g(% 75)
“frisbee” %nlu\n%kj—éy%o)%ﬁﬂb%'fj") Tb\é &ﬁ{ﬁjé
n5.

4.3.2 ATTRIBUTE (27 H U 7255

attribute IZEH U7-#RE&R 3 ITRT. ¥—v 7
Z 7NIZEWT, “motorcycle” {243 % attribute &
LT “parked” MEZ oNTED, ZTOMR, 757
K2 H\\WzF vy 7 a vz B\ T “parked” H°
HhInTnwsd., EEREEDOAD S EML 72T
WEBIZIIIFA LR “man” DI INTWS S0
56, VI 7RHEEZAWS I TLY#EY R L
HTBHZENTETWS

4.3.3 RELATIONSHIP (275 H U 7zfE 5

212 relationship (2 H U7k R 2K 4 1ITRT.
HGEEMEIZL D3y 7V 3 VEMTIE “kitchen”,
“oven stove”, “refrigerator” &\ 7z object »°

“with” % “and” THIFEINTWE. ZHIIXNLT, 7
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K 3: attribute (ZFH U 72#5 R

- -
et ) e

R D B S R

A man riding on the back of an old motorcycle.

R + 25 7 R A S R

A motorcycle is parked on the street.

1Ef#C

a red motorcycle parked on some gravel next to grass

A red motorcycle parked in a parking lot space.

A red and black motorcycle with a brown satchel parked in
a lot.

A red motorcycle parked close to other motorcycles.

A custom red motorcycle left unattended in a parking lot.

3 4: relationship (2 H U 7253

(e ] [ve] [}

2 Y
TSR B D 5 5 B

A kitchen with an oven stove and refrigerator.

WERREE + 27 7REE D SRR

A living room filled with furniture and chairs.

IEfRC

A very orderly office with a bed in it was very well lit cause
of open windows.

a laptop sitting on a desk in a small office

A home office has a desk and a laptop.

A room with a desk and a dresser.

A bedroom scene complete with a desk and laptop

7 7R ZE AW KER T, object [ED relationship
TH 5 <room, has, desk>>X <desk, has, chair>72 &
D 3 DS “living room” & “furniture and chairs”
DOINZENL S 2Bk L LT “filled with” 23%F ¥ 7' 3
VEUTHERTETWS EHElE NS, “flled with”
i “with” & 0 EFEIRGERTH 5720, 7T 7HHK
BEHAVDZL Ty TV avoRENVPEIOEE-
TWwWaeEZLNS.
4.3.4 ERMIKR

BLEU (2 & 2 @flifERICOVWTHE T 5.
BLEUQ1(*¢¥9) I unigram 12 8\ T & IEfi# X
Xy TV arvEnZIF—HL TS EGHIT S
RETHD, LFORNcL->THEHINS., 727/ZL
T3 A S HESD S B OMIELZT Y TV VT Uik
500 8, REF WEEMESC (5,6 3), cap &AM THE
L7z ed 5.
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1 1
TﬂEZEﬁﬁﬂ > (BLEU(cap,r)) (4)
el reREF

ik,mammﬁﬁoiuT®ﬁ?i%15

E:mmrBLEU@qLREFD (5)
el

# 5: BLEU T & % @i

1]

BLEUGI(¥#) BLEUQI(&KX)

[[IFELSTEE 29.0 41.9
HGREE+ 7o 7RME  29.4 42.4

HEGRME»SERINZFYy TV avizwddT 3
BLEU ¢ H#E#E L 77 7RBEM S ER I -
*v > ard BLEU 2% 5 IZRT. ROMHRLD,
HGREEHEL 7T TRBEP S ER LSy TV a v
DOHERELDLTRIIE VKR o 7-.

44 ER

FHIZX WML BLEU IZ X B EETME b
&,777%@&%%mt@mh,¥@%@$®&%%
b‘f"i% tlﬁl%‘?%b( 1 & DEIJ\#%VJ Eﬁmuf%f”
7z, 2 fiidD object IZFH U7ZF5HR D “frisbee” D
HDO LSz, =75 T THRBINYHELH DY
ﬁgmuujh@ﬁﬁﬂéﬁi 5 & 75‘T % 5@]%%[1@%%7’1_.

5 BbHUYIC

ARFLETIE, BEF v 7' a VERIZEWWT, B
@Ew&%%mﬁ% YRR Y 75 T %
HAWEGEDOXF Yy Tava s s2eTc, Y—v
ﬁ57%%wé:t@ﬁ%%@mbt. FEERDFE R
- /73 & bfumm%éﬂé%ﬁi E[ﬁi B@f—f‘%?’b%
NIZBWTH AR ER T E 240 MR I -,
AL ->Ty =I5 72HNWEZ 2 DOAMMEIE
SNIMGEES N72720, SRITL D EERY -V 7T
JORMHEHET. BELAT Yz MZEHLUE
Fy S avERIIEFEO—DOTHS.
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