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In language learning, training output skill such as speaking and writing is vital in order to retain the learned
knowledge. However, scoring descriptive questions by humans would be costly, and this is why automatic scoring
systems attract attention. In this research, we try to realize an automatic scoring system for picture description.
Concretely, (i) we first analyze the trends of errors that English learners would make, (ii) then create a pseudo
dataset by artificially mimicking the errors, and (iii) finally consider a model that judges whether a given pair of
a picture and a sentence is valid or not. In experiments, we trained the model with the created pseudo data and
evaluate it with the answers provided by actual learners. From experimental results, we found that our model

outperforms a random agent.

1. LI

FEAAEIRICBVT, T, THL ) b wo 2 SREDFEHEE
NOFIEFEE U AL ES S 2 L TEHEXATHWS. L
PLENS, MEOHERG TOREMA LM EE2 TR, i
BDREEOIRAICIZZ K a X P 2T 5. SEAHEI,
PEHBES RIS 2 b XD —> T, TOEIC ZidL o &
L7-FFEORBRCTIHINTED, G2 ohiEaEHWTE
HOETR2EUNCERRT 200K D 5N 5. BEOHIEX 1
WRY. BHEAROZ vy b4 R R, EEHEENT S
72U CIERIRTREZR O T, BMER o A vz o s, ¥HHE
FEEMEEEZ I D ¢ Lzit b NE R =, 3 anhs
DY T7 4 — NN 2 %2520F 5 Z 8 TR 2ZEBET
x5.

AHIZE T, TOEIC D54 7 4 > 7l ! #5#1c£ 1
WRT 3 DOFHIENE R T, MEMNICEEEFE BT
BEBREDRENT 5 e BE AT, FTHEEHED (2) 120
WTIE, FEEDRBRDHETNEDI TV 08 5 2K BET
H25—17T, (1) & (3) ITOWTIF¥EEE DB - 13
RDBND. AWFETIE (1) DIEBEIEH L, FEEDWE
MEEICEHT 2NETH 2 0HM 2 FE2REL, GEK
R B 2 BEHRATFIEOME 217 5.

2. [BEEIE

FEEESORICEED AIISUIRAITONTE D, EHEDOH
W XD SERZFR D A LATIE S 2 SGER D FTIE (Gram-
matical Error Correction; GEC) [Omelianchuk 20] %, H
HELR S DFRHI [Alikaniotis 16] 22 ¥ 23% 5. GEC TSIk
HNCERD DB 530k AJ1e LTRIFEY, D EfrEsliE L7
XEHIT 5. FHCHEMBRRO FEZ2 W TR O H 5 X0 5
FTIESCIZHBIER § % sequence-to-sequence DFIETEWIEED

EAESE: AR, SRR ABE AR AR, SRR ED
MR X EHEAN, tanaka.kento.27n[at]st.kyoto-u.ac.jp

x1  https://www.iibc-global.org/toeic/test /sw/about/format.html

Directions: In this part of the test, you will write ONE sentence that is based on a picture. With
each picture, you will be given some words or phrases that you must use in your sentence. You
can change the forms of the words and you can use the words in any order.

Your sentence will be scored on
+ the appropriate use of grammar, and
« the relevance of the sentence to the picture.

Sample Answer

* "Atelephone has it receiver
replaced with a banana."

replace

B 1: BEFHE R

% 1. GEMERIE O e,
Rl L 8
(1) BECEET NSRS TVS
2) 5zohBfEEIE-TVS
(3) STHRHIRLD D3R

Bohd 2 e PRSI TWS [Chollampatt 18, Zhao 19)].
—J7C, HEWEERCIZRBDIERa — SRR E L X508,
GEC IZBW 28 H 2 — R RAFHEINE L, EEFEDHD
fErm1D & BELINCERD O H 2R AT 5 28T, EHT—X
ZHRR S AN EAITOR TN 5.

—hT, BEEMAWEREEFESAROFIIZ S mv. HE
5 [ 20] ZHEHRF ¥ 7Y a VERFEL LB L0504
FRHER 2 F W R 2 S R HERE TR BRI L, BDERD
REMASUERD 2 EORY, HigF v 7> a VERFEE
ZOFEFHEATERVHEICREDPSBETHL 2R
NS ¥ 20] FHEHRF » 7> 3 YERTED» S5 6h X
D—HEZEENC L T/HDMER R L. RET — 2 2R
LTGRO A 21T, EifF v 7> a YAERTFHREZHV
TeB B XS AT LR D B O R R FEML TV 5.
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% 2 ‘BEMERMEREH O CEFR & fHEE.

TN—7 A JNn—7B
CEFR  BHEFE  CEFR  BEGE

C1 Chinese C2 English
C1 German B2 Japanese
B2 Japanese B2 Japanese
B2 Japanese B1 Japanese
B2 Japanese B1 Japanese
B1 Japanese B1 Japanese
B1 Japanese A2 Japanese
A2 Japanese A2 Japanese
Al Japanese

3. B EHEEEERDRE

3.1 EERERL C 1k

AW T, BEMEREICBT 255 H O D @D 5T
2175, (1) FEOBEM, (i) BEHICE 2 20T, (i)
SEMEMEORBOEM, 325070t TEEMERN
ORI Z EMS 5.

i v MEBICIE MS-COCO [Lin 14] DEHEr ¥y >3
YEFEL, BV, B, AKR=YiRY, BEEOY ¥ YIC
WOMBEENZ LD 20 EEHL, 10 KTD2D 2 7 r—
7 (V=T A B) ZHEIL. F/z, KRR TE, BESE
WHORT BEEMEEIENCRE L, MS-COCO DF ¥ S a v
2 HAH L.

AEREDE - T - FHliD 72D 3 —n v X FiEHES
H8# (Common European Framework of Reference for Lan-
guages; CEFR) *? 2URTANERERGEE QMR B 11T, K
FEOYEE D O REREFE 2 B UAF 17 &2 NRICE E R
MEORERZ EME L /2. CEFR IZSEOMSEEEZ ML T, 2%
BT HERE O RGER & A — O FHETHMWT 2 Z 2 A3
T, Al, A2, Bl, B2, Cl, C2D 6 Rficireons. %
7z, Al, A2 \ZERREEFE O SEEMAHE, Bl, B2IEHI LS
FEEAE, C1, C2lBB L - SREMHHE r ER I ATV 5.
fREFEZINV—T AW IH, =T BIZ8HEEIDYT,
ZRNERD N —TFOREE v b % web ETRWTD 5 W #E
EF—RENEL. V=T A 7L —T B 2R
E#HD CEFR LV REFER R 2 1O

3.2 ERDERSH

D ERAIE AT 272012, TUE L7257 — 2 O AT
iz Sl 7=, AR 1 12y, BE BT 2 A
PRI N TV, 52 SNFEAPHETNCEZ T2,
SGEINCER D D370y, ZRZFHROEE ZICIELTHUE 1 5
EERDDPHIUI 0 MM L7z, AEE OB EMEX 212
AT, BEMEMBEICET 238D 02 @SUENRED ICH
D, BhEEOTE RG], Ha, 2L, BiEFAOM D 2HRT
&7z, —HT, EXLGEOBEEICHET 2580 3240
15 % T, NAEICED 2D P LRI Nz. NAEDOM
hOFIER 31TRT. 2B, SAEMCIELWRETH 255 H
DANRIZZ DR VAFRHFDN A FN TV B HEIZNAEED
BMhr LT3, K30 (1) TIEEMDZAGEE “receiver” &
RIAT H2NE/ZD, “picker” L LTLE-5TWS. (2) TIEY
v % “danbo” & L, “2 years old” &\ HE 5 &M © = 72
WEHRZBIML TV, (3) TRINRVORIZZL>TWb 728

%

\

%2 https://www.cambridgeenglish.org/exams-and-tests/cefr/

B SITAR
13%

\

EaoER

14% F7Vz b

4 e oMt | Y/

2H0RY BHEDRENE

2: FEMENEIC BT 255 D EF .

“sitting” T3 “standing” & RILT 2 OHHYITH 5. (4)
TIEBMHEL KTV BARE “write short” L RFAL TV 5.

¥/, RATHDERES 2 5EIZH L, “Welcome skyland”
CHIET 2, FIELRVWHEEZ ZLNEEOMD 2, HiEn
Y—7 4 0BT IZEEICH LT 4 like surf’ L Wo 2 X 512
REEBHORER L ED D PRI NI

4. REFE

AREITIE, AIEITIT> 298 E D g, SEFEEICEY
2 RS B Y O BEMEE 53 2 IERRHIE T T VR IR T
5. BT ZETNVEK 41TR7T.

AR TIRET R ERHEET ME 2 2D Tt 2057
5. (1) Ty — X 28 LUMICERT 5. (i) THREXLE
HORMEZIE S 5. KRHFBIC (i) T (i) THELN-FHYE
ERALAMC, EED LAEEE L2 T2 2 d5
HETILO¥EERITS.

4.1 RELERDEM

g7 — 2 DIURIZa X bovE <, HATE2FEEEa—
AWEBRD DD 5. —FT, ERRHEET AV ZHEE T 213K
H 7 — 2P0 5. fEoT, IELWID 5 EEBIIZER
DEAERT 58T, MO XEEET 2EELERD AR EITS.

FHEMEFEICET 5, BEX L TEL OREMEICE T 557
DEANE, BEANOERZ ETNCRETE TWROAAGEDIAD
PIDZNZ L DRI Nz, O EAD S, AT,
ELWEF v 7Y a VKRS $ 1 5 Hi 2l Y] Cra W Fiaic B
L, NETRNAEZELRD XEENT 2. Fr T a N
A DRFEIC Natural Language Toolkit (NLTK) [Loper 02]
ZREMLZ. 2512, ARTHELHEOZ DX RAZITENT
EWFEEZ R L TW5 FiEE 7 /1D Bidirectional Encoder
Representations from Transformers (BERT) [Devlin 18] %
HAWT, Fv 7> a YNORFEAZZENE L7zt & DZERHRTLH
B T, MEYIRAFNCEIRT 5. L, TOF v
7> a YHNOAFRZE DHF CFLEDEWIEE T LR n &
512, WordNet ZHWT, HLEZEHHE S 5. HLUEOHEA
12iE, DUTIWCRY wup-similarity [Pedersen 04] %\ 5.
2 x depth(les(s1, s2))

- depth(s1) x depth(s2) (1)

wup-similarity (s1, s2)

s 1 Synset(WR) %, depth (3 LUBER E TOHERL RT.
%72, les(Lowest Common Synset) (&f/NMEEHERZ RS,

4.2 ETIOFEE
M 4 12E-T, BHE, fREXEhehokEezitiss. 5
B 513 ImageNet [Deng 09] THEFHAD ResNet50 [He 16]
PRWTHEE V 2185, ik, MEXDH)HIEHATFEFEA
@ SentenceBERT [Reimers 19] Z HWTHER A 215 5.
ZLTC, BHORHEV, MEXDRHEE A 2HE75 5.
MELENEEZ 2 BORMERICANL, BREDOHIIC
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@ ()
[GEES
Eadl] replace kiss take / sit
: : The danbo that is only 2 years | A woman is taking a picture | The man who wear write short
s yzy gap
old kiss handsome man. of a bird sitting near a river. is hold rainbow color balloon.
fR#Z3C | Abanana is replaced picker. 1 Hanid £a bird hold ek
: s : : A waterway under a bridge A man holds strings
MSCOCO étiig}é(::;}? Zs;;;z;zlver g:lizlze:xfhk;:: by a] baby with people sitting down and | connected to a large parachute
P ’ p ’ a woman taking a photo. or kite on the beach.
X 3: WAEDRD.
REX S — =
A telephone has it receiver BERT ﬁ 4: IEE%:HJ%JE 7 /b@i%ﬁ’ﬂ.ﬂzfﬂﬁ_
replaced with a banana B HEXR HEX  F{HE
ER - dort YR NCHIIT A HAIEE 0112 0.688  0.193
HBETFE + HLUEZ (<025 0375 0.188  0.250
|| ResNet > FERFIE + HOUE (< 050)  0.750  0.188  0.300
3 HREFYE + HOE (< 0.75)  0.667 0250 0.336
4: BET B ERAEEET L. 5.3 EEHIHE
REFEZFUNT 272010, FEMEMEY > — b TIL
% 3: 7= Ry b OHEHEH. U1 BEOKBBOMEE LB L e, I
train __ valid DRET 17 NDIREE D 10 DERNICRELTED, 170 D
HHEE 117,755 4,977 fRET =2 D5 B ERICHEB L ZNAEPRIHTE TVRVER
BT 3 ERIEL 500  5.00 DIZ16 HEENTNS., AFICX2EE%E D L ICIERHIETE

PUEA FEBZEEMT 2 22T, MEXHEETHIL 1,
METHIR0EHAL, EEI~L L =(0,1) 218%. ¥
Jz, ELY PR —RERBEHWTEET 5.

5. B

FEMEMEY > 7 — TR L&, AFIRDIER
HEETNZEH LIRRTEZ Ml S 5.

51 7—&tvkhk

ETNADHYEICMS-COCO #FH L. 3 IT—Xty
b DFEHERE RS, IRETIEORLEL D AR BT 2 FELE
DRMENX 0.25, 0.5, 0.75, 1.00 ¥ & {bxH, BEID H/hX
M E R R OHEEICIRE L, NEYIRAFICELR L .

ETADOFENTINGA & EEH THEl X 7z MS-COCO O
F—Xty VEFMHLUE. BGEEH T — X280 2 EKBE O
PROBEL RoRHOETLVOEAE T A MIHAW.

5.2 SEERERRE

BHEIZZEBFEAD ResNet50 725 2,048 KITDFHE %
HU7. 72, &% SentenceBERT % FWT 768 IT.D
FEE Mt U7, BE L BECOREELHEE L7 1,536 X
TEORBMELZETALDANE TS, Ny FHA T 128 L L,
B LFEICIZ Adam ZEH L.

FODFRYBHNCHT T 2 HER L IR, FHEEEHLZ. £
7z, IEBHHIEZR 7 ¥ & 2z )13 2 H5as O 3 b [Fkki 52t
T5. MRER 4R, BELUEOBED 0.75 O =, F A
BRbEL kot £, IR ATHT2HBIR L gL
T, REETMIEVIRAIEREE BB T 2 Z e b ol —
BT, MERERMESNEroRRYE LT, 2EEDHEK
DFRD LEELER D O DOAR—HDET b 5. BERERD 4K
FHRZBWT, EREOWD HAZEZE L RHEY2A4FEAAND
B EPUERE LTEZONS.

5.4 FEMERIFEE

IERPHPEE TVREA LR, X 3 0 (2) OESUIIRE
CHIMIT 2 Z e TER. Tz, 5 ICIEFHIE € 7L % i
AU RO—E 2 Rs. & EELE Lo 1oL
T, “ski” & “snow board” DEWEHHITE o7z, A
FRTIEXHOHFZHLE L b L ITNEY R B ET 5 2
ETHRFEDRD RRELAER L TWS. “ski” & “snowboard”
BHELEORZ X (0.58) 2L HRIARETH - EZ DN
%. %72, “train has gone to America” ¥\ o 72 5EH) 5]
WTERVERZZDTVBERDITOVTIE, RIFFEDLEL
MOAENTFIETIZED 2T 200K ETH 27290, HlO
FHEPBBEIIRDZEZONE. —T, IEEZRECHEL
7BbH 3. —DXEEDRNID SHHEHITE 5 “A vegetable
seller” DHIMIDNEETH -/ EZ HNDE. T2, HOMREX
KOWTEXERD BENRTWA DT, FTIEL, ERRHEET
N B U7AER, EECHIES 2 Z 83 TE k. GEAD D
IERRHEE TV ORRICHE ST R[N EZ 5N 5.



4)2-GS-6e-03

The 35th Annual Conference of the Japanese Society for Artificial Intelligence, 2021

RAK A B2 LI L 72 5l B2 RR% LI L 72
[ETEES
L\ e
B learn 20 display look
. . The green, black and red train | A vegetable seller displays his | Many zebras is look at same
e green, g play y
MEX | Agirl learns snow boarding. has gone to America. apples arranged by color. spot and is walking.

5: IFRREE 7V ARG R,

6. HHOIC

AL CIE, SEMEREICET 2 BFRSATFEOMmEE
Tol. WECLEEOMERICEH L, MRS BEEDRHY
B o FRHERITI EFVERIRE L. EBII¥HEE M
DIEADHTE S L ICER LB D F— X B HWTEE L
FEEOFEEEDRE RO TAME L 72, EBE» S, 5>
R LZMFT AT S HHER ¢ R LT, RRE T UEE VI
BEZRHT I ehbhrolz.

SHOBFEY LT, BENDA 7Y 27 b L E XN DL
ZREST TR 2475 ERHEE T LM T 5.

SE R
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