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‘Deep” Content-based image retrieval (CBIR)
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3D-variational autoencoders (3D-VAE)¢&FREES B 2 LN
Input MRI image (approx. 5-16M dim) A HZE FHRZHERTRIBEDE
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(a) Original image (by 3T scanner)
(b) super-resolution image
(c) target high-resolution image
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HARGE. PEE _fd:f‘—' DREXFZ Encoded images
E{%kLTT&OEEELEE:ET)L Original image by CAE by PCA
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— Glyph-aware interpretable character embedding (GICE)D =
NERDOXFrERELTHRL
BEXFREDERTRELS. ERDHICRIKLIICVAE*TESE
— BNXFE->-10XRTDIERS TR/ * Variational auto-encoder
ZDERTRKRIE. XFOHRE IO DY NS G
NZEILSEHIETERMED &HHdata augmentation(Z

20 +20
- -
* e EEEREEE
Character-level Interpretable =N /= R/ - a S Sl L
Classification model wildcard training (IWT)
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Variational character Accuracy [%]
encoder (VCE) i _
T interpretable character + CLCNN Vanilla +WT  +IWT {OUI‘E]
Z] : . embedding (GICE)
. VCE(Ours) 81.27 83.11 84.00
Character-image
feeder CAE 78.32 83.27 81.97
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SRLEMETIKAHLONS, XENDEE - XFOEZENDTER
attention: HEPXFDERXTRBICHITIEEEDEH
gradient : 73388, TRISZODFEDEREDREZR LT AEDKES

CHLAKENKE ., BB, XEN, BEELEZ LN TES
BDLAL. ChblZLIELIEESERERT

XEDH T, B we. 38 mrae DT=HIZ Oopen ISSUe
BELGXE -BE - XFIEIENLGZOINEKRDOLHM—EFEIL?
Attention IAdvT DIZZE
attention&gradienth Ml B L5112
attentionM=FE (2., B (BHEZ DOTVEMMEL) L/ A XEMATESE
SST IMDB 20News AGNews
Fl %] Corr. Fl[%] Corr. Fl|[%] Corr. Fl[%] Corr.

Baseline (Jain and Wallace, 2019)  79.77  0.852 8785 0.788 9444 0.891 9552 0.822
Word AdvT (Miyato et al., 2016) 79.60 0.647 89.65 0.838 9556 0892 9587 0.813

Model

Word 1AdvT (Sato et al., 2018) 7957 0643 8967 0839 9554 0893 9584  0.809
Attention AdvT (Ours) 79.53 0.852 8986 0819 9563 0868 9506 0.835
Attention 1AdvT (Ours) 82.20 0876 90.21 0.861 9587 0897 9577 0.891
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— XFAKRZREZEELT- script-aware embedding (SAE)DIRE

visual feature & context featureM>FEWMEAEHE T, KYTHEROLE
Kiﬁ’q’:#ﬁ%?)lx’&*ﬁﬁﬁ'é

Vlsual feature
®_

1l

Accuracy T MSE | R? 1

ooo
o1 OO um . lcfokup only (flimzﬁdl) 0.926 0.729  0.636
Ct : o visual only (dim=64) 0928  0.653 0.674
G+l . ® concatenate (dim=64) 0.932  0.627 0.687
Cti2 000 8 concatenate (dim=128) 0.933 0.618 0.691
(ours) SAE (dim=64) 0.933  0.626 0.687
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Image captioningB itz FIHLI-tREEAVE~NDZIE
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A large bus sitting next to a very tall

The man at bat readies to swing at the
building.

pitch while the umpire looks on.

CIDEr 0.0 CIDEr 10.0

correct:
apersonwea g a black shirt is standing
a bus statio

correct:
acal ndar shows the mon th of october
with an image of a locatio

predict: predict:
a computer monitor with a screen ap rson is sitting in a vehicle with a chai
iton a table n front of a vehicle

kb s ol A OLIZBRISOVWTIE, MIABOXIELLHED
SRS BIRE BRI AR caption®s A THHEL.

REFERMT REENNEZIED=HD
BiFGXvToar A AEEE g Nf-captionE L D 1= D E B A4 T

A horse carrying a large load of hay and
two people sitting on it.
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"SRBATES” A5/ —RBEFMIAT LA

QEJJ ST SV IRy ZA—FE R DRUMARLLY
LAL. FDE=OHDOHERT—2IZaARXMNEL. FEFEETHDEL

SRR THEEDEELZETESICEDLATT7 DR (BREARTRE)
— {18 7t B =2 B (VAT virtual adversarial tralnlng)LJ:%)ﬁﬁ%&EﬂiﬁJU%E@%)\
—[RIFFIZ: E1HLT_QZ7€_7§.3'I\/ILT: multi-task learningl Z & A ¥ E R £

___________________

7-point checklist

: Wi B et e e Major Criteria
1 I 1
256 ! G : : VAT : Semi-Supervised Learning ! S1. Atypical pigment network
M/N I
SR)NfTETF— ’5‘ X + Tyaay — ), % : Labeled point : S2. Blue-whitish veil
TTVAdY A Unlabeled point : -
. .| ResNet-101 " . . S3. Atypical vascular pattern
ImageNet 5 i & 7-point checklist Minor Criteria
AR 3 = S4. Irregular streaks
' A .
F—EZR2E—EHR 1 » e A . .
xS ({\o c{\) R SS5. Irregular pigmentation
S6. Irregular dots/globules
Minimize LDS 1
'. __________________ r__________________' S7. Regression structures
Diagnosis performance * \NF~ %&E = A 1 % _“_9 -_ j] >
o RO TOIEWNEEIONILFET—RIZIMAT
Sensitivity ~ Specificity ATIC N —_ e o
~
FEICMZHIET
1) Baseline 59.6 82.8 0.712 FEIZMASZET.
2) +VAT 63.6 92.3 0.780 %E)E:I’ J *E*&L ;]:El — = Hgﬁ *EE o I"1
aek Al LDIRTR &ZEAEER L

3)  +VAT +MTL 727 84.6 0.787

Dermatologists

(g0ld standard) 76.0 80.3 0.781 -ﬁ' Eﬂ T Lk, llij r /‘]/\ _\\_9 ' J: é % E‘
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Original Input / CycleGAN

/ proposed

SEhiikle (Eﬁzﬂ %)

/ High Quallty (as reference)

Original LQ)

CycleGAN
generated

(proposed) HQ
MIINet generated

MDOS

2.36+0.54
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4.11+0.50 4.76+0.20
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Best paper award! (Anchorage, USA 2019/8) (Los Angeles, USA: 2019/12)
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Best Paper Award

“Bulk Production Augmentation Towards Explainable Melanoma Diagnosis”

K.Obi, Q.H.Cap, N.Umegaki-Arao, M.Tanaka, and Hi.lyatomi

IEEE EMBC Conferences on Biomedical Engineering and Science 2020
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Best Paper Award
“An end-to-end practical plant disease diagnosis system for wide-angle cucumber images”
Q. H. Cap, K. Suwa, E. Fujita, S. Kagiwada, H. Uga and H. lyatomi
2018 International Symposium on Computational Intelligence and Application
(ISCIA2018) 2018578
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BEST PAPER AWARD

Best Paper Award -
“Web Application Firewall using Character-level Convolutional Neural Network” e e
Michiaki Ito and Hitoshi lyatomi —

14th IEEE International Colloquium on Signal Processing and its Application
(IEEE CSPA2018) 2018438
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GPUs Nvidia RTX A6000 (48GB)x 24 ‘
GeForce RTX3090 (24GB)x 32 || [EHMMNRUREE
RTX2080Ti(12GB) x 252 o

Xeon 24cores x3, Xeon 28cores x4
with 1TB, 512GB, 256GB RAM
AMD EPYC 16cores x2

120TB 7.2Krpm RAID-6 Disk array
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