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QA (Visual Question Answering: VQA) IXMFZEA IR ICBALAETH Y, 3 ¥a—LeYa v BARSHEOMM
M EETHHEND D, AR TIE ImageCLEF VQA-Med X 22 T®H % EFEEGIZHED S EMINE Y AT LIZD
WTERZIT> RO DMZ2BRRSD. VQA-Med X A2 TlE, 7/57—2arve L T4hTITVIZHELTWER,
AFETIFEMDNZ—IZEFEH UK DM AT TV 458, BB HEGEOMELZ EROFH N HEHFOME L U
TR FiEL, PEHKOT—F 77 F v IZHT 52185,

F—7—NF Visual QA, #EFHE, HRIL%, CLEF, VQA-Med

1 FLC®IC

Visual QA & 1%, 1 D& S5 4d5HkRE ZDOHEBGIZET S
BRZRRINZEEIZELVLWEZRZEESHIT XA THS.
VQA TlZarV¥a—&bEYar e HREBILILON S R E
WCHEMELYTHIBERDDID, T4—T=a—F)V3ry N7 —
2 (Deep Neural Networks: DNN) OfZeD#E#IZ &L b, <
FE— RV T — ZIZHRT 2 WMEE R E % b 2 MR o]
B TETWS., FRERSEICEITS ATOEHELT,
HEMLE N7 EEERIRO 7L 3 AL Z2 LK S CIEHT
LEENBERFT I TS, EREHIZEDLS VQA VAT

WBEEREOHW OMEE2EDE LIy A=A 2 LT
DBEEMBEINT VWS, X SIZEREHIAED OEBIRIIZ
BILDSH BHY, 4D A N ZDTITHEEIC R 2 ZEA
WG, Z<EFM Vv E =32y NOBMBI VYV 2HBLFEZ
50b. LU, BRBZ VY V» S ORI 1D, #HiEE
BEXTV, D2V 7ZEDNEL, ZOVATLIZNRD
550 UTVQA VAT LANHIRINS. LrL, EENSH
BWTEMMEOHVEGPHEBIINT 2T -2y M3l
BAE TIVIZ UG, JERAHL D ONL L, BRI %
EULRRTEZET VIR U TIEIEL D E DA THRZN
DOWBRTH 5.

AW 1 ImageCLEF VQA-Med & A 2 [5] T & 5 [E 9% i
BIZEDCBEMAERET Z2V AT LAIZDOVWT DR 2 HRARS,
VQA-Med # A7 Tl%, Modality, Plane, Organ, Abnormal-
ity D420 HT TV EEHZRLTWED, RWETIEHZTIY
ORIMEZR TV L VEEIZR T TV 2 24T\, B0 sEeE
DOFEEEBOT D HBOMEE UTH F2RT 5. &
7z, FEFEAD DNN 555 5 N7 R % 5 R R & 1T
SN D T —F T 7 F v ICET M ERT

How many slices of pizza are there?
Is this a vegetarian pizza?

1: VQA o#l ([4] £ v 5IH)

What color are her eyes?
What is the mustache made of?

2 BEEMRE

VQA IZB3 25tk VQAv2.0[9] % FH\7z VQA Challenge
MU THEAITONT VS, QA TIREI NS DNN O£ < 1,
BRI SCR R SRR ED XD ITERT AL v RI
ERDYTOENTE D, RHZIEH T Attention %52 U7 DNN
MNELRESINTWS. FHlZIE P.Anderson et al. [3] IZ & 259
HHRHIZHWe NS BAAA=2—F )1 v b (Convolutional
Neural Networks: CNN) T % Faster R-CNN [8] &\ T15
515 Bottom-up Attention Zf#H L 7z DNN % Zhou Yu et
al. [15] 12 &% 2 ASTORED DNN 12 & LIAAB K ETT D
DNN T»h 5 MFB 2 EDREINTWS. 72, VQA-Med
K A2 & LT ImageCLEF2018, 2019 T3 Y RF 1 ¥ a »hT
HbNTHD, VQA-Med2019 TREI N7z X.Yan et al. [13] D
FEET IR Y.Zhou et al. [14] DFHE TNV & TREE A
TIAVIZHELZDE, ThThzPEBR TR FEPRES
NTWwb. £72, VQA-Med X A2 1% ImageCLEF2020 ® B fi#
INZIeNEREINTEY, To45HENLFEIGFS
nNTWnWa.
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(b) Q: what imaging modality is

a : what is the modality?
(@) Q v used to acquire this picture?
A: be - barium enema X

A: xr - plain film

2: (a), (b) Modality D4

(c) Q: what organ system is pri-

(d) Q: which organ is captured by
marily present in this image? ) )
this mri?
A: skull and contents .
A: face, sinuses, and neck

(c), (d) Organ Ol

(a) Q: what plane is demon- (b) Q: what plane is the image ac-

strated? quired in?

A: axial A: sagittal

3: (a), (b) Plane Ol

3 VQA-Med ¥—#%+t v

F— X%y b & LT, ImageCLEF ® VQA-Med-2019
Dataset [5] # i\ 5. AF—X %ty M, Train, Validation,
Test 265, &7 — X FEEE G ERS, 73TV, iR
BEDO4LOTHEINS. 75TV I% Modality, Organ Systen,
Plane, Abnormality @4 222570, &A7 3V OFFMILER 1
WRT. EHTF TV TOT—RIZDVWTEKNRTF—R2 LT
ZNEN2HTOM 2~ 31TRT. &4 T TV TOMARLE
i, f&ofle LT, fH73V) T HET2HEM, MED
LA 10 2 ZENENK 4, 51TmRT. 72U, SR—VEH
10 72 R VB IR TR TONRR -V ERRLTWS. iz
ARE NIRRT H 5 728 Test 7 — X I LU TIEEER - 4
Fridfs oz,

R R b= DN SO VAT S ¢

Modality Organ Plane Abnormality All
Training 3,200 3,200 3,200 3,192 | 12,792
Validation 500 500 500 500 | 2,000
Testing 500
LA S 44 78 84 45 251
iR IR — 45 10 16 1,632 | 1,701

(c) Q: what abnormality is seen in

the image? (d) Q: what abnormality is seen in
the i ?
A: juvenile dermatomyositis ¢ mage
A: takayasu arteritis

(c), (d) Abnormality D4

4 VQA-Med o813 258@A57TY

AMETIEFOTFT—RIZDVTWE AT I LiFFfRAY, B
MIEMREICER L2 T OORMIA T 3 258K 5. Gl T
I {% modality, contrast, weighting, yesno, organ, plane,
abnormality @ 7 D THEk I 5. &7 TV OFEMZER 212
mY. BT I EHEMA T IV OBFKREXN S ITRT. Z
DEIFA/AT TV 2 DEERFKERLTWS. EffIZHD
AT ITVIETECHEATIT)ZWELTWS, EZLTH
T TYHFD yesno 77 TV x4 A7 TV HdD Abnormality &
U Modality A IZEENS. H7 TV O FOETFIE Training,
Validation TOTF—&X &y hOBERL TS, EAHTTVIC
DVWTIINL— I R—=ATHALTH D, K3ITRTERRETH
H%1T5. yesno W T AV IEZDMhE 7> TWA DS, Training,
Valdation OHiH TIXAERNA RN L 2R LTVWS., £
AT TV oK AT TV TLL BT 2 ERM, WED AL
1w0H2zhETNH 6, 7IZRT. 72720, Plane, Organ 77
TVIIZELTIEE 4, 5 LRKTHDH7-HDEKT 5.

ZOFMAT IV EREATHILIZE-T, RBME R —
v % D Abnormality ®— & KXt 72 2 FHMEIZE & LA
HLIENTEB Y, RULBMRE X — > 2%\ Modality
AT ITVIZBVWTHIEOBHENTE 5 Z LWt E 5.



Modalit Plane Organ Abnormalit
what imaging modality was ... in what plane is this imag what organ system is shown. what abnormality is seen i...
is this a ct scan? in what plane was this im; what part of the body is b. what is the primary abnorm...
is this an mri image? which plane is this image ... what organ system is prima... what is abnormal in the mr...
is this a t1 weighted, t2 ... what plane is demonstrated? what organ system is pictu... what is most alarming abou...
is this a t1 weighted imag... which plane is the image s... what part of the body is...*1 what is abnormal in the ct...
is this a t2 weighted imag... which plane is the image t... what organ system is being... what is most alarming ab...*1
was the ct scan taken with what plane is seen? which organ system is imag what is most alarming ab...*2
what is the mr weighting i... what plane is this? what organ system is image. what is abnormal in the x-...
is this a noncontrast ct? what is the plane? what organ system is visua what is most alarming ab...*3
is this a contrast or nonc... what is the plane of the i... what organ system is evalu... what is abnormal in the ul...
0 100 200 300 0 100 200 0 100 200 300 0 250 500 750
4: KA T IV BT LHEMXO AL 10
Modality Plane Organ Abnormality
no axial skull and contents yes
yes sagittal musculoskeletal no
xr - plain film coronal gastrointestinal meningioma
t2 ap lung, mediastinum,... glioblastoma multi...
us - ultrasound lateral spine and contents pulmonary embolism
t1l frontal genitourinary acute appendicitis
noncontrast pa face, sinuses, and... arachnoid cyst
contrast transverse vascular and lymph... arteriovenous malf...
an - angiogram oblique heart and great ve... schwannoma
mr - flair longitudinal breast brain, cerebral ab...
0 200 400 600 0 500 1000 1500 0 500 1000 0 20 40 60
— s - >
B 5: &4 7TVICB BMED LM 10 4
R 20 ATTYRONSE— U
moda. yesno weig. cont. organ plane abno.
Training 1,435 1,294 394 187 3,200 3,200 3,082
Validation 235 202 54 32 500 500 477
HfNR = 29 35 3 2 78 84 20
A
fRENR— > 38 2 3 2 10 16 1,630
modality yesno contrast weighting abnormality
what imaging modal... is this a ct scan? what abnormality i...
what type of imagi... is this an mri ima... is this a t1 weigh... what is the primar...
which image modali... is this a t1 weigh... is this a contrast... what is abnormal i...
what kind of image... is this a t2 weigh... what is most alarm...
how was the image ... was the ct scan ta... . . what is abnormal...*1
. what is the mr wei... :
what type of contr... is this a noncontr... what is most ala...*1
how is the image t... is this a noncon...*1 what is most ala...*2
what modality was ... was the mri taken ... is this a contra...*1 what is abnormal...*2
what type of image... was gi contrast gi... is this image moda... what is most ala...*3
what type of ima...*1 was iv contrast gi... what is abnormal...*3
0 200 0 100 200 0 50 100 0 500
6: HFEMA T IV ITB 2EM XD LA 10 £
modality contrast weighting abnormality
xr - plain film meningioma
us - ultrasound glioblastoma multi...
an - angiogram noncontrast pulmonary embolism
mr - flair acute appendicitis.
ct noncontrast arachnoid cyst
mr - t2 weighted arteriovenous malf...
ct with iv contrast schwannoma
cta - ct angiograp... contrast brain, cerebral ab...
iv multiple sclerosis
ct w/contrast (iv) fibrous dysplasia
0 200 400 0 50 100 0 20 40
B 7 &M T IV ICB A0 LA 10 4
All questions
(12792, 2000)
Abnormality Modality Organ Plane
(3200, 500) (3200, 500) (3200, 500) | (3200, 500)
abnormality| yesno modality | weighting | contrast organ plane
(3082, 477) | (1294, 202)| (1435, 235)| (394, 54) | (187, 32) | (3200, 500) | (3200, 500)
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xR 3: AFIVHEL—I

modality what (typelkind) of
(what|which) .*(modality|method)
(what|how) (was|is) (this|the) image taken
organ (what|which) .*organ
what part of the body
plane (what|which) .*plane

abnormality | what .*(abnormal|most alarming)

contrast a contrast or noncontrast
weighting t1.* £2.* flair

what is the mr weighting
yesno —others—

5 R—ASA4AVETI

N=AFA Y TROV AT LAPREXZK 9 1TRT. TI T
R & 7 7 ) 5 E4T S . BRI OREEMbdG s LT
Wikipedia & BookCorpus THiidl#f X 1172 BERT-Large [7]
DEE?S 2HFEHDO VA Y —2HWS. 7= EGRREEML
# & LU Tid Imagenet [6] THEHFAD VGG ET )V [10] & HW
5. FHREMAHRTORTIEIL[1) ICHET B, T D, KoM
CREEREANT S, XA VTIREMRZE AR T
orzEAWT, RS EOEMEE LT, SR sEER
TIRERHEIEZRNTHR UG 8> TWd., ZITFCH
DIEMEALBIEUL ReLU [2] %, 1ERI{k & U T dropout[11] %
W5, 7272 U FC JE TIRIEME(LBEE L U T Softmax % i/
5.

6 METETIL

6.1 ®E1 :FCHEBELETI
ZDETIVER—AT A VFHFEIIN L TP EE2NA5H
T, ETLORKZERDSMELFERST L. SEOR—RF
A VETNEHBL T, EHREEIINT S FC %2 2K TH
LT 2EFVERNTS. 20 FC £ALETFIVOMEN%Z
B 10 1R, FEARWZRRN R OTEMALREEUR & DSMbiE~—
ATA4VETIVIZRES.
6.2 MET2 : VGG GAP HHEHH
ZOETIVE[13]) IS B A2, EEFEERHTE LT VGG
IZX U T Global Average Pooling (GAP) T 54 2 Re# % {#
HT2ETLVTHS. KREFTITIK[13] RO HE (K 11)
THREEME 2T, 20%, M120L5 1208275,
Z T MFB [15] ® Sum Pooling D% — 3 JVIEIE 5 £ 9 5.

6.3 MEI3:VGG GAP ###=#H+ Channel Attention

ZDETNIE VGG IZ GAP &M A 72 E TV I RRIE A K
ELRELTWD LR ZNT, HEREEERTIZF v 2 UIH
% Attention ¥ UTETFT N TH 5. Attention (21X Channel
Attention Module (CAM) EIFATWET —F 77 F v & f
AU~ ZO7—F77F%IE[12] D CAMIZA Y ANAT %

ZILDOTHEIN—HMEELEE L. ZD CAM ¥ VGG
@ CNN 5448 & O Max Pooling Ff&EIZ @A 5. £72, &
AR OREE (I 2 D JHIBRIZHET B,

7 RR-ER

R=ZAFAVETNVROFC HALLET VT[] O
VGGllbn EFNVZMALK. £72 VGG GAP Rl
EFNTIE[13] ICHIY, VGG16 ZH L7z, FRliF kI i
Accuracy 2\ 5. BMETE T IV TOERSIMIEE 4 12ER
I 5 1TRT. BRAMIZAD LREF 2 VPRV TH 25
AN MRE R OR—=2 5 1 VDB DD D 5 L\ o I
Retpot, Eo1I2H6PEHFT) TRIAETFIVER—Z5 1
ZHUTHERR->TWE WS Zehbhd, /2, X 14
ORI R E A5 LG 1 €TV Accuracy = 0.45 THfli
Ui 7 BN BG B O3 UGS 2, 3 % 7V Tl 200epoch
FEURBTHLHRFHIIBS RVE WS Z e bhrb.

xR 4: EEREM:
Optimizer | Adam Ir = le — 3
Epoch 200
Batchsize 64
Dropout 0.5
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AHFSE Tl ImageCLEF VQA-Med & A 2 T & 2 [ 5 [ &
WZHEDKBMINE Y AT L2220V, K0ia T 9%
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WY REs s B 5 REE 2R U7z, £72, VGG GAP %
W2 E FILE VQA-Med D & A 27128\ Tl B g % 4
ZONDHEEMERREWI AR UL, £4 73T OERIZEH
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13: M3

(b) Channel Attention ModuletffE

TV

*x 5: EhER

B 14: &ETFILOFE MR

moda. yesno weig. cont. organ plane abno. all
N—ZA | 0.587 0.728 0.741 0.656 0.538 0.620 0.023 | 0.468
Frad 1 0.579 0.767 0.796 0.688 0.528 0.624 0.015| 0.470
&2 | 0.642 0.827 0.833 0.594 0.582 0.596 0.023 | 0.491
&3 | 0.634 0.807 0.833 0.563 0.560 0.594 0.025 | 0.482
Loss Accuracy Loss Accuracy Loss Accuracy
NIV e ol = /’ el T e
08 [’ 035 o / 035 o7
| / /
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