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Act on the Protection of Personal Information and De-identification
Processing Technology for Big Data

by

Sanggyu Shin
(Received on Oct. 23, 2023 & accepted on Dec. 22, 2023)

Abstract

This paper introduces the law definitions of de-identification,

re-identification, anonymization, and

pseudonymization based on the amendment act of the Act on the Protection of Personal Information to be

enforced from April 1, 2022. Furthermore, this paper the current international standardization trends in the
de-identification field, including the standardized frameworks ISO/IEC 27559 and ITU-T X.1148 (Framework
of de-identification process for telecommunication service providers), ISO/IEC 20889 and ISO/IEC 29100.
Personal data de-identified through anonymization or pseudonymization must be correctly de-identified be-

fore it is used as part of publicly available big data sets.

Many companies are implementing Big Data

projects that require a sound legal understanding and development according to international standards to

remain compliant with the ever-increasing regulatory risk requirements. Dealing with Big Data and sensitive

personal data requires knowledge and technical competence to maintain the appropriateness of that data.

Keywords: Act on the Protection of Personal Information, de-identification, anonymization,
pseudonymization, ISO/IEC 20889:2018, ISO/IEC 27559:2022, ITU-TSG17 X.1148
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7 — & EFEIZXZRBEOEEIEFEIRTHS.
L LEES, BECEENT—22ELIEHT 2
BT, MADTIANS —2RETZAHENED T
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M, ZAUHEWNE N7 — X DENEHRORES,
FEMEDIEIR Y, k& BN, BN EEE 4
CTLE>TWVW3E., ZhbDy 7 —&i%, —Hic
7 7R AR T — X B WU KB X CEALL
BARCOAMFHTZ N TESZ LI ITEETED S
nTw3 [1)~[3].

EROHBENTZOEHZEESE 52011, ¥
v I TF=RDTHIEDLIMED I L —L Y- D
BAKRUCZOEELLEREL, ChZ2EHT LD
®, FEFHANE (De-identification) , Bt (Re-
identification) , E#{t. (Anonymization) , %1k
(Pseudonymization) ¥4 DR ¥ #7172 7e EFRII 7o
HEDRBEDPNE L 725,

Sweeney DifZEIC k28, 77XV IDAOD 8%
T2 oM, BERS, AEAHZ S 2T, —EIEK]
TE 3L AVERNS [4]. MIiE, 2006 4E1C EFF



(Electronic Frontier Foundation) #ff%¢5F — 42k -
TEAD AOL MR 7 =) ZINE - iz itbh,
Ak X A7z Netflix ORI 7 — 22 HEANDRET
X2 ZeDHREINATVS. WIhOMBD DA
HTF—2%2R/BELTWE 5. iUk, BRftick?
T — XN TITFEANTIED 323, BRI HER
EEPDETHLZERLTWVS.

EahTRES N2 IERNCALENE, FAIRTaER 7 —
X EBIE L CTREDMENZ AT 2w & 5 s
370X THY, IFFHANTE CRIFERALE 2T S
Bicr—20FREEZ#ER S 2 2z IEGKER S
B2 Z 2Tt s 2 EAHY T I B 3 2 MFFEOSTE 3T
EDSNTWD, K72, JEERAINEIREE ¥ 0L EH
0o 7Y KEEDIE L DA & & T3 5 720 D
7= X DI 2 RE T 2 Z L 12T 2 ZREFIH
BT 2 BN E T TV B.

AFETIE, 20224 4 A 1 H 6 1T S - 8UEME
NIERIREIERIC X 2 IERAEROIEHEIER Y, BIUE
IR CEELIhz 7L —a v -2 e T — &I
A FHE SR FHO RO LB D 7D IcfF X e
[EI AR HE N RV HE BB M 2 /5 5. £9, 52
BTIHEANBEHROGREICRET 2E#ICOVT, B3 E
T, FERINCAIROMER ¥ BB D W BB E
FrEWE, JEHPIL S 0t X ICBEE S 2 E (L
DEEZHEAETHRR, REZICELD .

2 BABEROFREICEAYT 5ER

F0lt, ChatGPT O ANEHRIERER A > X —F v
FMNEBD TS A4 NS —(FHEICEE T B MR Y, EA
IERINLEIM E IS 2 b5 7D K FREIC K -
TW3, AV X—3v DT T4 N —REIZON
Tk, EURT XU AHFATUTEDHA TS, H
ATH 20224 4 A1 H»S, 2020 FELMHDMENIE
MOMHEICE T 2158 (QUEMANEREER) HHEfT
Ehz (1. EAERREEOWED AL, HADHE
FIRIREDIEK T 2 7= DIHERIL D FTH 253,
A7 —Z ORISR OIEHED 7= D DIRG I TR DAY,
EHRRROMEORB LR Y, ERERS BFICHE
W B 5.2 27 oM, EAEROHE % A
F5E5RiABRONS.

AT —X2ZMITUTHAT 2E®He LTE, h
FTHMEMER e BRI TIERDN D o 7223, ZHUTH
TN TGRS D o T3, DL BRI D
503, ZOM, FZIEDSNI-D DA D B0, 1
EDFIRNI—F T 4 YT BWTEGE EEELRN
Be LCHEANBEERS DTS, 7, HAE
O A BE SR, BN TER, KamIEHzye

PHFERICECRDE S, FOEVWEEREIBRRD,

2.1 ERICLZBEEBBEOESR

BABER 1%, £EFET2ENCBET 28RO Z 2T,
K&, EFEAHRYEDTF—XIC X o TREEDEN % 3%
BITEBER, FREIEAHRIFE 2E50EROZ
2L TW3 [1][2][6].

BEABEEFR 1k, FABRREELOEFRICLD
v TEFT2ENCET 2 ERTH > T, EABH,
REIM TR CELINTIHERO WSS H LY L
WHDEWS | WD K5 REMNERS I TN
3. —IciE, KaREEAEREETOV TR
v MREBEBE, (EEH, Cookie BWHENHZYUT
%. Cookie IZ & » THUR X 3 1EHIE, ZHHEMAKTIE
ENER TN, 5[0 O SIEE T A B R
LHbhis 512k o7 [1][2).

BEHBERIE, ERAOERY S M ER IR S HEE
PHIH LTRSS L ICEHE L TE SRR HERT
»YH, —Mkiz, FEEDMA L OMISEGRIHEF E T
W37, EANERICZYLENDDTH S [7)[8]. #i
FHEHIE N IEROGEE CRE ORI I w2, F
HENSE=F ORI EHTH 2. toT, BEE
PR EED LENT — 2 DE=FIMEORE 2 G T
WX, ZOFEFDOEANT =20 o—EDMLEMEL
b DF TR ATREIC RS, LA L, BHENEDS
7D THEZEREANOFELHEIE T 2 OEEH LW
[9].

2.2 EABRRELEOBELEN

EUTIE, A1 Y& =%y b EIZBIFBTITA RS —A
DFEZD S, 2018 F1Z GDPR (General Data Pro-
tection Regulation : —fi 7 — X (R HIHEfT X
N7z [10)[11]. ZOHIfTIc &> T, ERD EU 7—&
REFRS LD I B ITHERbIND Z gk, IP 7
KL 2% Cookie BE¥DA > 54 VAT 8—V F
NT—=RIZEEND X IWTHEINT. FTz, M
2, 2=V = oHRNRFRIELZEIGT 2 Z 2K
HoNbBZioT.

Z® GDPR 2 1 2D & o iHick b, HEAKLET
T I AN —IZBT A E HITIEFILL, 2020 4F
K7 XV 200 7 v=7MTlX, CCPA (Cal-
ifornia Consumer Privacy Act : AV 7 #)L=7MNiH
BETSITANTIE) WS HMEDOEREDSHITI N

LR —EOREE I 2 — X TR 2701807
HD (22 21F, DNA REHRY) &, R[MkT—L20F|
HD7dic— e 2FHFICE VIR H/E (2 213,
R DOF/RERTA FoN—RE)
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[12]. Zofts, $8E?, 75 INXA kEHELEIC
BWT G EREDOEEPHEINTHET - TSR TW5

EEROENXTH, Apple t1% Google #1:i2 & % 3rd
Party Cookie DF|HHFIRZ Y, 79 b7 —=—IC
& 2 2 R D FRFCEA TV 3.

HAICBWTS, 2005 FEIENEREEE (ERuC
i MEAEROREICE T 2E#)) DT N7z03,
REDA YR —F v bOFRRBY ZHUES BFEDO T —
RIERAPETETENR->TED, AANBROE S BRIH
WHIFKRELZBLTWS., ZhHDEBEZIIGT
7%, ERHBRICEDETZEZONEE KE L
RN RS RL Kot

ZHRUZHE, ENBIREETE, 2 OBUEERE]
WKBWT3EITORBELIRDLATWS. AN
RSB 3 2 EER B, (HERBEHEMOER,
ZAUSHES Hi7 R EE DRI ¥ 2 IR L TREMD
B HLNIZGEWCHBE LM TD 5. 18V, 2017 FFi2i
1 [ OENERARERIUED, 2020 £ 6 AICE 2
5] D SEFE N E R IRFETED N S T 2022 £ 4 A
SHfTENTWA.

2020 FOWENBENEMHMIT I, 2021 FOBUE
M—EHEAT 2 22 D, 2022 4F 4 AHEfT OB AR L
X, UToESE»NAENRE SN,

o TEANDHERIFIZEDIRE
o THITHH DRI & % {47 v iEH o5t

22023 4 9 A 15 HICHEAT X A 7= 45 o SUE 8 N RS
12X, HREARTDH 2 EROMEMIIFZEMICRREL LS,
FTA Y F T T4 TIURI T B AN SRR
Wk FYONVBRRICEDE T T 32y, ZhETER
THMINTELZRBRNEDEENL TV S.
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o [EIBRAY 72 I EEFAAD - HiieE
o BEET — X DL KIS Fi7272 U R 7 ADOX G
o Al - ¥y 75 — XA DG

F7=, 2023 4F 4 AT O NIEREEEDORET
X, EOITBHERE, MOIITBOEASE, REHEEENRT
M NHFEZEIZBWT 2R E TH & DIERPLEIC
X OEAINTEL@AABEROTER VWO F— O (E
NIBEREER) ko GEAZhs ek, HoO
BT H 2 AN BHRIREZERIN SR EET L2 L
o7z,

EOWEIZOWT, HANERAEZERDR— LR~
ChLDHAEZSE LY LTEMT 2 (K1 & ZDHHE)
[13].

X 10Q :EANEHREER, 1TBESREE ARG
Y, BOTATBOE NS EAERREIED 3 ROEHE
1 ADFHEICHAET 3 2 v dic, HIARNHEEROMEA
THHRAREHIE IOV T A MARDBEHICB VL T2EN
RIEL—NVERE L, 2EOFTE ZENIEHRIRESR
Baic—it.

X1 0@ : BESE - 2B ER—3 %7
B, ERLOFERE, KREZIEFER e LT RE DR
KAF v AFOREZEA.

X 1 0@ : s s % &7 GDPR O+
FEANOXIRE BIE L, PIHZICHR 2 B A RARE
IZoWT, —~FHOBRHRNATIERL, |EZ 2 oHs
FE Y LTI,

X1o0@® : EAEROEHRS*E - BHE - HH5TH
—3 5L bz, THHE%ETOEAMNITIERD I
WIC RS 2 B L.



3 FERAILIE

SE(E AR TE AN 7 — & O RIS O
AT 723 D2 UTH RGN LSS ERMT S
N7, ThENED XS BGEEIMHZ 2Dh, KT
BE SN TG & NI TSR OE W 2 TR 3 2 B
5.

3.1 FEHALOBR

EAM TR R MTERE &, JERBIL & B
T2HDTHD.

FERBUIINT B & 13, EAHRICE 2L bEFED
—EEHIBRT 2 2 & UIMENFBAIFE O 2 HIFR 3
ZZrFCED, REOENEHANT LN TER
VXS IBAABREMTLCE S 2N T 215
WTHoT, HRMENEREZEITLT 2 e TERL
XoILdbD) LERINTWVS [14].

FEERIMIE L 13, DEA 7 — 20 5 RHPEHE S,
AEHHRE OFNEREZID PR WHETH - T, i
BIERE RN T 27— X DHIBR, RiEDNDIAA, T
AR ENOEHR 2B b D) 2V [15].

32 ExNE

2015 FEOE N ERIFEREOBUE I > TAIR X 1
7z, BEAMITEROEZRIUTOHED TH 3.

ROBBIHENT 2 ENBRO XIS L THHREE
WED BIBEZHC CREDENEHRANT 2 Z 2 HT
ERVESIEAANBEREMT L THELAZMEARET
LEHRTH-> T, YKMANEHREEITLTE AN TE
KukSicLizdbozwns [1][2).

— FEE BN TAEAER  HEEAER
KEENIHRFO—HEHIRT 2 (M
—H DR EREITT B DTE B HRAIMES
BLRWHRICX Do FIcE Sz 52
LERED.) .

Z ETEE RIS T AR S%ENER
KEENZEARINFS O EHERT 2 2
(HEENGRANFEERETT 2 Z 2D TE 2HH|
HEE LRWTIRIC X D i FlRFICE Sz
BIrEED.).

ERT e, BAMTER I TREOMAZ
TERVESZEANERZMTLTE SN B MEANICE
TRERTHo T, YHUMENBFREETTERVELS
KLbD) TH3.

P> T, EANHE (Anonymisation) &, HHEHIC
THREINZH502FR (B, KHE, TR ©%
BLTH, MAZHITERWEIIETZ 2R

5. EREHRIEANERTIZRWD, BENEHRER
EEOBHAMETIT R, HEHIKIEHTE % [16][17].
L2 L, AR -2 E2ERELTD, FEICO M
HEO TEAREL A M) THEHLTWVWS k51T,
HORE LTI D X 57— X HEl->TW5 D
PhrbRNL, ZOADNHEIPLOICEI->TEHT —X
ty beEDIITy Y ITEINEDD, LT
MBIV WS MK S [18].

3.3 R&B Wi
2020 FEEOENEHRIEEDOWIEIC - TIRES N

7z, IRGBMTEROERILULTOED TH 5.
ROZBHNT 2 EANERORTITIE L TUHHREE

IZED BHEEEZHB U THOERE A LR WR D RE

DTNZHANT 2 Z B TERVE S IENERZ M

LU THRLNBMENIET 2EREZ VS [1][2).

— F—H-BIEYTAEAER HEEAERC
GENZEBRFO—HEHIRT 22 (HE—
Mo ErEILT s O TE 2 HAIME2E
LARWHIEIZ X D hoftRFIcE X2
ET.) .

Z HHEIBCERY T AEAESR  4REANERC
BENBENGEATEOEREHRT 22 (Y
HENBANTTEZEICT 5 2 L DT = 2 A%
EHELURBRVWAHEICE DO FICEEHZ 5
ZeERED.) .

2% D, RAMTIERE MMoFBRE BAELRWVE
DAFEDMEAZ BRI TE VXS IEANBREZMTL
TIELNZWEANICEET 216H TH 5 [20].

ek, BEMTIERSFEEL TWRIZD2rb 5T,
2020 £ 3 HICHEIE S A IERIFEERESR
2 & o THI7- RGN TE Ry Ha Sz Bl e LT,
TN B RO E S ESUE R TIELL T OB BT 5
fTWw3 [19).

o FHEFHOHFT, ML) IR ZIMT 2L =L
TENERZFERT 2HALA LN,

e EUKKBWT, AEHRE L TOWMDFLWERREL
LoD, HTHEPLHLHEERDFVEED 5 &ty 23
HEXH, EECH ZDOIERAEADDOD B 7-0.
s, —EoreEMEHEL 2D, X 57k 5FEH

PIEMET 2ES D S, MOIER L A LR UTRE

DENZFHANT 5 Z e TERWE S I XN E

WTH2, RGMTIERPEAXNZZTH 3.
- T, RENE (Pseudonymisation) %, fEATE

W BMNERE LIQEREEAZRBIITE RN X D12

WHT 222 ThH5E. Thbb, 7—XtEy MAZH

BT EEEL - Ny Y a kY OFEERCTHED



K1 FHREDED

PN Hiata EAILTER | RGN TIER
=B O RN O FAERE O FAETE X
ks - ATRE ik ik
FAERNOZE - O FERE O FAERE O FAERE
B - FIAHE IEF DR IG B TE TE TE
A VFORH Y B TE TE TE

BYEICEEIRZ 2 TH 5. REHRIZRALEH
TERTHY, FAERTD 27 DENERIEED
HAZRY, HRENBNO T TEM - BRI
REHERTIR> - LTEHATE 3.

BIER E BRBIGERETER SN S TERT, 20
&5 BRI FEAR TSR & 13N R L TRE L
TR S F, ZAUTHT BB - BRI L EEE
PRETH 5.

3.4 HiBERDEL

R TSR S EAMTIERD, Mg b EANER
PEANBINFEEZMT U CHERT 2 223 EL T
3. WIVREWVE, FEERBTEZ2 00602 THS.
ANCRIBEEEZ Z e B EZH TR L ZWIGEE,
EAM TSI FEHERE, REMTHEREVW»R2 3
BELHE=FH RIS TH B,
AANCFABERZ Z e RAAENEZEHELZ2WE
E%, RAIMTIER, BEANTIE®, FEHERIHH
TE D, RAIMTIERIEE AR, FiEk, HEF
HOBEDAT, TTOMEANICT 7€ 2§ 2 FHIZEE1E
ThH3. SEREOENER 1ITRT [21).

3.5 mMEiHBIRRE

Hi#pLIcE T 282, 4 ¥V XD NHS 7Y%
L (R - - 2EEERE > & —) »52021 4, TEHH -
WEDIDD—HBET -] WS Dby, 4
XV 2AEROERET — X ORBURIE ZHE LD 72 =
Y CREMLLE. ZOFMETE, 4 v7 7y ReFR
O GP EELHRE FROMFREBNIRE - VT2 Z
Lo TEY, EBRIEF T 7Y R 30i1IcEn
WP LrEZ o TWid o7z [22].

HAENTIE, JRHEAARD T I A4 N —BHEDEE
T, 2013 FOL—VF—DFHEREEZHE=ZETHLH
STEUERTARBE L TV 03 d B [23).

FHEBIME IR 2 AR TR0 O & Dl
ANDEITEEALPICT B X5 T—E2E2 V72T 5
DIRERT 2 TFEN DS, L L, T—XEHIRT 2

oYW EID Z L, BRREERX-AREDS

KTEDDOIFB . %, ERAEOZIMD 2, 1—H—
MERTREEZRI L.

72NZ, T—XEy FOfEN TA->TLES.

B4t ERAMEmLXE2HEOVOEDE LT,
TFTAT7 VLYY NTITANS—=DBBHE. RTRX—X
WIS E D I e TT —XIHENR 4 X%
MABFETHS. 1 z21E, D2 ADEMPEER
BEDLIPICTLLT, ZOMHBEERDIZLLKTETF
EiYThHB. LrL, WHEERNY IIEBET—X
N—2IEDBR L7 7 AT EFERYT, 2O/ 4
XEENT BN TES. MELLT, T477L
VYA INTITANTS—DH S —DODHEEL LT, T—
RIZT 72 AT EZEFUCHIRIT 2 T RPTES T
TWa.
EENEIERAMIC B S 2 R 2 R KD %
Hd H 225, BEHAIOMNETHH, FiHIEIC
iz 670,

4 EFFELOBE

4.1 FESRIATIRE

ISO/IEC 20889:2018 12X ISO/IEC JTC 1
THIFE U 72380 B O Il O EFRAEHE [24] TH b,
ISO/IEC 29100 OENIEHRLRFE R [25] 126 > THE
e E - FHEEE AW CEIFEO IR LS 2 4 L,
B Y R 7 B ARIN T 2 72 o O FMEHi R &1
MDA TREMEZE ORI O W THIAT 2 EHETH 5.

BHEDQ FRNE L LTI, HEilRBEoRmsE, JEH
B DR, —fR T I A N —HIEETL, FERA
{LEAE D 7= O— A2 RR, JERRNLY —n - £
it - EFNORERN DD B. —F, 1SO/IEC 20889
THREINHINE T — A BRI E i TE 37— %
oy MCHAMREZANETH D, BHEROTFZ b
RARXR=Y, =T 14, ©TFEEOEMERT—X
oy MAXEATERY. BEORKORHIZ, HH
OFEH ¢ ERBNRBEDP LD Y R 2 EREE L7z LT,
F—OBEY R 7K T 2 BTz 2 IERIEd s
Hiu, HHMEOB R & RELR B ERT 22 L
FRRTZZLTHS.

ISO/IEC 20889 (% Lid L7z b, ISO/IEC 29100
OEANERFERICE S S, MABREEEBEOH
B - BEHIC S N 3 ISR IRRERIL 7 — & IR
et @ AZ AL Tv 5.



K2 JERA 7L — LT — 27 DRERR

FERNE

XAk
(Context)

WREDERTE 2NEEMEIET 572018, FT—RZEEPT—REEHATE S X5 R IRE
BN ORI EFHE. 24Uk, IR (Context) 2F@ELzar br—L (ZEHEDIT F2VU T4
aybhe—l, EEENERINLEL, KV —RUETANF Y RULE) 2BLTY R 2EH
TEBZILEEKRT 3.

7%
(Data)

WEEDE T REZBAIEERAS PIL 2R U2 DS LD T2 Z L ICHMITE 2 SRR IRET
57017 —REABEFHE. VA2, TREBC Lo TED LS T —XHEMAREL ), ¥
DES 7T — RGAMPGRIGAARE L 22 2 HIRT 5 Z LIk o THBETE 3.

AT REME
(Identifiability)

A ATRENE 2 IS 2 AR, MRV R (REBGER) v F— XV R (BN D 256 DB
) 12 ko THE. MAFTHEHE AR 3 RS L~ VRIS B & 5 10T 31218, YD
RATRRE R ERT DMEND S

HoNF R

EHHEPBEN FBRICBWT LI FHES—HNT, $IRMNIET T3 X51T 3o #H b
N5 FIER 8T, ERIbE N7 — 2 O RMELHE SN 01, BESNZBEDS 5, HFE

(Governance)

S NIRRT e 2 K S 5.

ISO/IEC 29100:2011 Ti%, XD & 5 REANIE
WEFaVT4 7L —L Y= EHELTVS.
o —fRINIE ST AN —HEERIEE
o EAGAIIER (PII) 2 WS 21T4E £ 2 0%El%
EF
o FIANY—DEBRIHIOVTHH. ZLT,
o [EHEMICOVWTHEHID 7T 4 N> —FAINDSHE
EHUE
ISO/IEC 29100 &, PII AWHD 7zl N EHRIRE
AR A3 B IR E IR BRI S R T LY — 2D
8, JWE, REH, T, TR, MEEEE, EHEK
CHEEICBD 2 BARAKR B EA SN S.

4.2 FEHAMELTIL—LT—D

EEHZHE ISO /IEC 27559:2022 1%, EFEHEHELH%
WiT® % ISO r IEC &RE#MZEESR (JTC 1) SC 27
WG5 72 587 DIS (Draft International Standard)
N—=Ya YETEITEINEETH D [26], 2018 4F 11
HICHIlE 2 - ER¥MEHETH % ISO/IEC 20889[24] 7
F ANy =@ 7 — X IR AEEL L CEAi O
mlEEy LCHlEhTH 5.

ISO/IEC 27559 ###E1%, FEAMLEInieT—& D
TA TV A ZNVICHEET AR EHERL, BT 5
7DDV =0T —0 %2R MHTE. ZOoXETE, 7
FA N =D RICHFET 2 IERANL 2 IEE 50D
LEZFRLTBIRDRITIUIVT RV WS Z
ZEE LTV,

ISO/IEC 27551:2021 »3JEEAiL (BE&bRy) &
WHZEREEIWI e WIOIREREEIL T3
DR LT [27], ZOHETIE, BENIEI VWS Z
CETRREIVL WS T EEHLTWS. 0D
HIZ, TOXETIE,

o T—RTEAXY T (BWBEMIZZLNTESL
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Abstract
Intrinsically photosensitive retinal ganglion cells (ipRGCs) are mainly associated with non-visual functions such
as photoentrainment of circadian rhythm and regulation of hormone secretion. Recent studies also have
demonstrated that ipRGC is partly involved in sleep disorder and migraine. In this article, we review the studies
on association among ipRGC, neurological diseases and individual differences.
Keywords: 1. ipRGC 2. blue light 3. sleep disorder 4. neurological diseases 5. review

1. XTI

% 3 DNZEMR TS D P ME G IR S M I R E AR

(intrinsically photosensitive retinal ganglion cell : ipRGC) 73
2000 “EFIHIIC David Berson, Mt HIiC Lo THRAE ST
DI ZOFETHEERTH RV REMARIET box R D
LT HREEEIC Do TVWBDIELHESA, A Y XA
ONXRFAe EOIERTEHEIEICLIRVEEE 52 TV 5.

SR B OFEHLIE, ipRGC THELH X NUMAIRALR T 568
WEARBLUTHA Y X2 ERIRTLIERX EZITiEx2b6NnD. £
LT, ZOXEHITE O RS & L TR RIRIC
mxbibd. MEETIIERSCHANY AACHETHAT b=
VEWIBNAEURGWINMPICHEEND. SHIT, AT
F=3ic Lo THWBIMEI SN 5720, HFIZIEAT b=
CHWMEL 2D DITx L, KW ENELS RS, AT
S UIIEARG EREROWmE A LFE SN Z L h, BERO
HDOEIZ HBHETE 5.

HHICZ T 200 BEOR TSRS Z T 500NN A
BIZEL OERBEZRIETIENELMONE LR TE
7o, BIEOWETIE, &K, HERITREOANTRIIZL > TR
ST O D A3 IR [ 55 O R b [ O REICBIET 5 2 & 9,
KMICEELR ETHOD KO BEOEINT & - THRESM - L5
DYVARAITR@EEDLZ L IVRRESNLTND.

LROBED X I 2 b IEEAROEF IR b o T
D7, PIRME YRS M M I AR i A X R 3 2 B R
WD, ARTIX, ZoX5 RIEEREHEIEICKIET ipRGC &
Wn b2 5 BT 2 RE O REIM 2R T 5.

2. ipRGC DRk
ipRGC 1L A T / 7+ > (melanopsin) L FEIZN 2 M E 2 & H
THZEDPLRIFIISETE D E LB, R Y X ADFHE

* 1 EEEERERF TEMAERERE T TEEK
* 2 B, R W TR O R

B DR X FERCIE LI & > TV A SRS Y — 7
Bire ICHBE LTV 5 99, ipRGC (X 480nm fiif% (F ) DM
WKRICTRITIRON G 2R3 DD, F R, SRR e K&

<HEAp D 03RRI xH T 2 RERIGERETH D, BEREICE
WA R Z N T 256 ORISR LA 150ms, $ERE 35

BB 134 30~40ms 7273, ipRGC i3I 900ms T&H % & 2005 4
KBS T 9.

3. EREEFL AT b=l

MENRFE S & 0%, (5 0Bl TR EIZIS T 5 AMRSCMENR HERF
DRI DREOBHETH S . (REMRD O & U TRIREN
biFonsd. BRTIEDTFEIICEDHE FORERLLMED
s, I P TRl & o, FBEOmE o=
— ARSI LT, BEERROFEN Y X W B T, FlIEKR
B - AR E S CREIRIF R S I E b D Z & TRIRCIRA
T EOMERIEFEIZ AP L THESNDLI I END L. EHITHE
FAFERBICEWTIE, SRl LT 2 #EmEiE N8 s 52 C
W5,

2011 EICTHAT R OMWFELT T A b A v —VOREITHEHR
EBIEEERT DN AROEDFEOMREE LEL TWD
ZEARRENT Y. HRHIFAO—BRCTHEEEIE AL TV
% EMIE LTm NI 84.4% T, THITHOEREIHEOFHICONWT
13 8.3% 723 HEFHIZ, 17.6% 08 A —/LOEEICHAL TV,
ZEO AT 4 v 7 ARSI TR, T % o@mEER &
A —LiX, A L ITERERCTH Y, ML L CHE
AR P & BE LTz,

Bl CIIE M OMRE OIS 5 2 5 82 G LN
%10 2RI, BEWRT T 4 T HEBRE B R
ANIL#H (Artificial Light at Night : ALAN) ([ZERFE S & 4 T
h=V WL EROEIZG 2D BERE L. 1 V72D
ALAN % —Werh 542 &, IEIRE AL & 1 25 o MmBhk e
MY, EROEZEALIEZ. 5 L7 2AFETO ALAN
X, A7 M=V OEEREAREICED S, 1 oHESRED
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FHERZFLES 5 2 LA RSNk,

EERIE RN D, NTEB RIS > TERR ISR LT HU®R
ThdIhbnole. #HEEFHO L S 2 ALAN 134 < 5k
BRAND AT b= A REIROE % K F &85 /T RerEn &
5.

4. HOEELAT b=

PBHEREE L, BRET b LR D OB 0GB
BN - BEIREDR DK, F729 2RETRbHI S 2R 0eR
SORTRENL I NNEEEDOR D L VWoloxm Y — RAKIE
THZETHD. ZOMEIIMAY XAWE L EEAMEEZ A
LTW5. BUBPERE A2 R D BE IT@E H ) DR &
THBFIZLDEMAT b= BWRREMH SN D Z &0

B ST HA DD, [ 0 XD Il AL 19,

FITBER EMARHEOBICER VLW I HE L H D .
BT OWE&Z#ENAT % 19, Philipp Ritter S AT ) 7o v
FRERREMIEN T HFAXET AT, Xk | BEED 5
FIPERFICBIT D2 AT b= il &2 ~7-. BEFakick
HAT F=MENIRERE CEN R L, BERUETTOAT b=
IREEIC b TR o 7o, BRF e R CIx, B P T B & R
L0 b HEECRERO EBMREED LABENo. A0
SEERTIIRURME | BUBRE OB RS L R IREE L ORI A Z
F =R OZETFRD DR o 7o, BHRMEREE & SEIREIC X
DA h=rfillcBLTE LR 5HMENRDOND.
FERIOMEREOY T H A 7L LT EREIMEREREE
(Seasonal Affective Disorder : SAD) W o> L DORHDH. Z
TP LEZIINT TEE o TRTOELIALN R LN HEE
Thh, BELLAORREOEICEKNTS. Z0OZ LIZEHLE
L

2016 E0 1M, BETO W2 BB %2 LK
53 L&A LTz, KR, BEKE, WBEREOTEEROR
AR E, 1 BEHHBEREINT S & D DWF OREFI B A1
M7, L»L, ZOMHRITLILALSARBOTOREETH
Sl D OFOEMEITEE 30 HEO 1 HIEHWABEN LN
FEERAOL, ZoHRIT 1L, 3, 5 ARBLWTOAFEE TH-
7o AEIOGHTIE, 2 DRI T 5 KGO R RITR & 47z
HHoATHY, HHMOBRILS SWafmsg, #wE 30
HEOBRIZY 2HEb S gL 0O BHmaEXFHFL TS,
I 5|2 ipRGC M H L A TLLR, SAD DL L LT 470
~490nm DFAKITWVWL O DORERB D EENTWVD.
Meesters 5738 2018 AT - = FEBRTIE, FOIITAMYE L [F
FRONEDN B H & U 1.

5. ZV—J4 MUy MATX

TN—F A4 bH v b A xR (blue light blocking : BLB) X
FIZTN—=FA "M T 5T TAF v 7 -MORAT X THD.
CAVITRHRE, BENRFRVEACEE, MBS, FRZ2iTT, JRmEL
ROREAR 8 12 e 9~ H MERR A, S BI21E, MUmPEREE, Koo

Wi, EETR D OFOIRFIEL L THRIAW I TS TS,

ZDRAHTFRIL IpRGC DIEMALZEA I ELZ LITLY, HH
MY TAT M= OB EFE LUEREZLET S &bty
ERREHNVENREETTHD.

—BlERENT 2 W, ZOERITY O BLB BNHERICE XS
WA T U MU TN b DO TH D, ATRBRLT
BT 1 EMON—2F A UaED%, ZM&E T BLB 721X
BRAL Y A AT X 2T A hCiEbh, 1AMZ®BEILE. 2

O 1EB KD D & BB LR O S M ICBAT Lz,

EBROFER L LT, FABEEREE & ek L C =B AR
Ref & R R B A b &, RCRHIC BERR O BRI I I3 A &
REBIIR ONR oo, BIRIRFEER (TST) 1%, T@AY TST
BLOEED TST & 612, BLB 245 M L7240 TILiiiaic
B D mR b ol ZORRNG, AREIOFEFRTIE, BLB
VAR B 72 B 0D RRERRS IR [ <0 MR 00 BT > 2 8L I 7 8 % ol i L 70
Mool Ex2%. BLB ofF A& r4 11k, HEEICRITS
SO RERMNREBLEE L IHELTOINLERDD.

6. 27 h=VHIBOBAZE

MRENOHWMEND AT F=IFHRRIEY Z2F 5 EMO
HDHENELT, HBHWHIT I - THWMBINH S5 Kz £
2 1922 2D BRI IT R D T W E N IR B A
RXRT VEDOHEE R EDATHIS b AWENEEIND. &5
WCZOMBIRIZEMAC L o TRRD Z ENRERICE - THL
ICENTWVD B, Faf OBFFEAE RN+ 5 29,

Z O CTIE NS T 2 87 A — X 2T 52 &
T, ALV OBEBALF T A, PNAERIZREE B JE I & AR
DLV TUEBTEDINE I DEFAT. EELSINE s
SN =BT, KT ARRIGHBROME X &
RETDH/NF A =&, SElTxt3 2600 BOG BB D IR % R E
HRTA—=H, BEONKMHMAEMO 3 20FT LT A —
a2k, Tl DLMO W OKE ST &2 4T 7. 77 4
L RETILTIE, Tl DLMO FFE O FEHHE R 2751% 1.02 )
THoOTR, 3 D2ONRTA—F T XTI EE D LRk
=L 0.28 FEICIEA LTz,

FIERPE T A —Z TNIKTEOBE B A & bl U ChLF 0 288
DSEPLL, R AR T 2 RIS D o D D EITREMRE A & — 5
v RN THDHZEERLTWD. £z, BIOMFIETIXEA FHIT
on Ao THLHEB AR L HEIRL TS 2. HAZEIZ
HH LRIz AEEOEom L, EERECERL, &512iF
BANCEDLETERERREAED ZEICERNEEND.

7. RiwE
E MZBWT ipRGC & X T b=21F, EERY XAGRHEICE
EAREE R LHEICEALTWS. ZOMAEERBIERIC
HIELRWEXT F=V RS 9 DRCHERBEE 2N,
ipRGC B H D L EX b MEIREE, FEER PUCKk&E<E
BEHE25., FIZIET AV v —RBRFICBOCE, RAE
OFAEFE LB L CTITEMBRERS A 7 b= 0k, (RIEFHE C
HYZXLOEENAET S 2D, ZHLOEMIZHL £ TKILD
—AICBERND, O 3ONZTREBIIANKICE 2 LB
LTHRENVWEWVWZDBEAS. LhL, AT h=uRRM¥E, JiE
ROEITHE DM N ZE - Bl - Mz - s 2 R~k -
Bxd HHY, ipRGC DOl N EHEEZBE LIRS ILe T
Migv. JEREMOE LD E DR, EAED K VR
i 5 R0 M R 3 55 (2 I e AT 1T AL T & 70 0. ipRGC I L &
NTHSELTEHE SRS TV, F7EEEHED RN
FRE NI Z O BT EHRESR, IRBER, BT EERICKRE
{FELGTDHEEFTELTND.
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Abstract: We introduce our research activities in the theory and applications of machine learning and AI such as

computer vision, Game Al, and natural language processing.

Keywords: Machine Learning, AI, Computer Vision, Game Al, NLP, Civil Engineering

1.

Our laboratory is currently vibrant with 21 undergraduate

Introduction

students and 10 graduate students, including one JICA student
from Libya, two from China, one from Korea, and one from
Malaysia, all of whom are full of individuality (Fig. 1). Our
laboratory conducts theoretical and applied research on
machine learning and Al. Our research topics are basically
open-ended and range from computer vision, game Al, natural
language processing, and more. In this paper, we present our
research over the past two years.

2. Research Results

2.1.

Jewelry is a product whose value is linked to its visual

Jewelry image correction

appearance. Therefore, jewelry retailers use photo retouching
software to manually process jewelry images to eliminate the
difference between the actual appearance and the image
captured by a camera for online transactions. Applying image-
to-image translation techniques to jewelry images is
challenging due to the shape of the jewelry, its color, blurring
of the boundary between the jewelry and background, and the
unique light reflections. We have proposed an image-to-image
translation method that corrects a captured jewelry image to
an expertly retouched image [1,16,17]. Our method [1]
outperformed other methods as shown in Fig. 2.

2.2.

Automation of impact-echo monitoring, one of the non-

Application to Civil Engineering

destructive inspection methods for concrete structures, has
been studied. For automation, it is necessary to perform
machine learning based on labeled data prepared in advance,
and only prediction should be performed on the test site using
the pretrained model. However, the accuracy of defect
discrimination generally decreases when data is collected at

different locations. We applied data augmentation to anomaly

*
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Fig.2 Jewelry image correction: From left, original,
ground-truth, CycleGAN, Ours

detection methods based on convolutional neural networks

EH

(CNN) and Mahalanobis distance to obtain “true
generalization capability [4,10,12,14,15,18].
2.3. GameAl

Reinforcement learning is a type of machine learning that is
useful for problems such as robot Al and game Al where it is
difficult to give the correct action for a given situation. In our
lab, we study applications of deep reinforcement learning to
robot simulation [5] and car racing Al [6] (Fig.3). We are also
working on rival Shogi Al for human learning [8,13] and video
game analysis [9].

2.4,

VAD models that analyze emotions in three dimensions has

Natural Language Processing

been proposed to capture complex human emotions more
precisely. We propose an efficient structure for a transformer
model that recognizes VADs using the EMOBank dataset and
the pre-trained large-scale language model, RoBERTa [7].
Furthermore, a dialogue system is being developed to assist

first-year university students.



Fig.3 Game Al: (a) Robot AI navigation (b) Car racing Al
(¢) Rival Shogi AI (d) Game video analysis

3. Conclusion

In addition to the above research topics, students also conduct
theoretical research on self-supervised learning [2,11], Brain
Computer Interface [3], hand gesture recognition [19] and
video classification. Since the research themes are dispersed,
there are many difficulties. However, students actively
and international

participate in academic conferences

conferences because students themselves work hard in a free

atmosphere.
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Abstract
Abstract: Magnetic Resonance Imaging (MRI) can noninvasively visualize issue properties including temperature, metabolism,
activation, chemical structure, molecular diffusion and flow. In this paper, recent progresses of our research focused on heat and
mass transfer in biological body such as neurofluid dynamics in neurowaste clearance system, temperature change under thermal
therapy in conjunction with numerical simulation, tissue change in holometabolous insect as well as MRI safety are introduced.

Keywords: MRI, neurofluid, temperature, thermal therapy, holometabolus, safety
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Introductory Article: Recent activities on the atmospheric environmental
observations (Nakajima Laboratory)

by

Takashi Y. Nakajima*

(Received on Dec. 5, 2023 & accepted on Jan. 9, 2024)

Abstract:.

The recent activities and research topics of Nakajima Laboratory are summarized in this

article. Since 2005, we have conducted atmospheric environmental research using Farth-observing
satellites and ground validation sites. These results were achieved through collaboration with over 130
undergraduate students, 6 graduate students, 1 doctoral student, and 9 postdoctoral fellows, as well
as collaborative researchers from other universities and research institutes.

Keywords: Climate Change, Meteorology, Atmospheric remote-sensing
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Introduction of Makino laboratory

by

Hironori Makino
(Received on Jan. 11, 2024 & accepted on Jan. 12, 2024)

Abstract
This paper describes education and research related to the quantum technology in our department, followed by an

introduction to current research topics in Makino laboratory.

Keywords: Quantum Computing, Quantum Annealing
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Introductory Article: Using Light to Think from the Eye to Optical Components

by

Hiroshi Murotani”
(Received on Jan. 9, 2024 and accepted on Jan. 10, 2024)

Abstract

Our laboratory is researching the keyword " Utilization of Light."
The core technologies for this research are the optical thin film

devices and optical components to the eye.

deposition and evaluation technologies developed in our laboratory.

research by adding the keyword " Information."

The research field is wide from optical

In the future, we would like to expand our

Keywords: Optical Thin Films, Visual inspection, Sports Vision, Barrier-free of color vision

1. [FL&®IC

FHA L 2021 FFHEE TTHEDOE- Wi TERHCAHTR L T
WS, TEEOUGRIC R 2022 4R 0 fE L T 2250

BHREZERO—B L Ro7z. ABFZERETIZLATL Y [
O] X% —TU— NI EZITo T, TN

DL IIEALLERO LN DML OLFAFIETH D
bz, EENEETHEL W L EEMIZENn-D
OLIRRTETCWRWVHENER R >0 D THH
5.
AR EDOWFARILIKRBNT D &N E2HHT 57 /3 A
AR I D D 08, BHRMRAICRER I D LY
Wb A58, ZAR—VEY g R EOWEMBEEICED S
SEOINHETHD. ARTIEING 300 MRENL
DI FENFIZDN TN T 5.

2. FOELNASOBEBEOREICHES Bl

2.1 BIEME-EEH/BET D

1990 FERFD DENS A—E—=RAF— LT AT D
BB ABOIIEE D, BN ED & REOREIC
o — =R TE o e mEE (KT CTolk

HRMWVIERRTORIMBITOR D L HiZhoTz. Z0D
T2 AT ONFROGHERILNBTE L otz ¥

BN OHECThH -7 (5l &fE o728 oFIlic-o
WT, 77— MOREESH>EID 0 TERY A
7. BARRICIIEERITH W B AT W DO 0 S HL
HLOEB TH 5. PO - BRI 2 Rt
THILICXY, RO 100D LU TFICEET D2 &1
RIhL, MIRENDL I AT ICbFIHENZ (K1),
ZOBEILEFE O BBV EO | BEEGH O R TIEE

T R T2 A R 2 A

*

HEL .

— 24—

WL WEESR & 722 0, fERDFIES T TILEE ORI
FOTEOREE T vt 2 H 5B 24TV H AR IR R
EORBIZEE L, Wibliz o> Tung 139,

(b) HER DI HIR

(a) HER DA HE

B 1 31 % - B A TR 5700 O B
e

2.2 AnGEVHOIEENLEL

BlEfiE o T BE2HIBLT 5720 O REENT O 24T
STV RNT, JERDORNETFETIERNEELE L DT
AW EICEREECHET D ZENH LI R, £
D=z, TR b OIRERL RV | T2 DICHEF LIS
DNWTHRMEITo72. TOME, MESEOT—4% 1
WL TEERERBMKLE LT ISO HHK
1S019962(2019):Spectroscopic measurement methods for
integrated scattering by plane parallel optical elements % 3
E L. Fiz, SEEEMICE W TRIMERBEM: o ME 2 B
PoTL D, 20D, WEIZSWTH JIS R 1694:2012
TrAYET Iy ABFEORERE IR 0%
WROMEFHE, ISR 1698:2015 77 A>T I v/ X
WO BB T BT 2 I ROBREFIERED
IS HMERIEICB D - TE 7. KT 2 OB BEME I3 33
RADANZWREICBWTIROR DY 1T D o
—RETESTETHECR>TETRY, WEHKO&

-
[



EAL & MEHFORHABFREDT —~ D> Th 5.
3. NDRDZDEEHNEHMILT D

3.1 BHERERBEODBEIE

MNIERRERE SN EIE R 51, 10~20um DK E &
EENIEFEEDOIHNR 2 THLRESELTRHEITH &
MTEDH., 6L, KMGOBEDHFITZ T2 6 5um L
TOLOETHAETHS. £72, BHBREIIRESSZO
Tk, REREE, MERENED > ThRBITHIGTE
LI EORBHEBOLFE R LICLEEICAIETES. 2
DR ED D D HRME1LE 0 EMBREE D@ EL) 5
MERD. FIZIEMHGFENED DT TR T WX
NEDLD (K2). &5IZHEDRHLRORN, Eg
MORBACE DR A E b RAERBRICEESTS. Zd
IZOWTRE L ILF THE L TS TOMRABREE DR
HITHoTW5.

)

\
i

0 o .
—

(VRNAREEr |

el

() RARISLPBH (b)) EHIRILHHEA
M2 BHEmRECST 2 RUGEE RO /AT

3.2 EXDEZEFMI S

BIROE X IO T W, oW EOEERI 72T
BRI VELNTWDNRHE LW X T»
AR 3DOFHRDIFICA > TWDHEERITHEAM S & LT
OMERH Y, TRUSMIMEOZNEDTHD. i
LEKOFMITEE L BRBRE TIThhTnd. ZTh
Mt 5 2 LN EEN T WD BHERD FETIZFE N
HELV. ABFEE TITEBROM X DA L & B
DNTEELEXFAMFLEIToTND.

4. R5aEN

41 RR=vED 3>

F—TUAFLRDAR—=YR e AR—=Y R EITBN
T, bOERIEIEENE KT D H KGRI N LT
HD. KAICHEBEREZORNXT = 2BV TRERS

FLOBEDERTF L BRRETMOBEFORAR—YE Y
VORMERERERT. IROBEAIPMEO R LELICHERE
THRTEHARWDHBEITFEDOND. £, KOO
FEOMIIZBNT, e AR—=VIIBITL2LEEERTIT
4 AT VA DOREIPIBOBMNLFICEREEL 5252 L
BN o TEZ, RFRETIEAR =V IZBIT ARDOHE
JIORFEFEAM & = DRESI DA EHEL E D TR E1T-
TWn5%.

Bian B
(8)
:
# A
RREY wxEn o
2
BFO @) BFO @) avk5k
B0 a0 B
OVA DVA
BN BN L

mman BWan
REAFHAT-RHART RERZRAT_RABEF
(EEXE L D) (BRET RO

K4 AR—2EY g Ophkss ik

4.2 BONYTIY—

BRITENL L OERERD ANLD AMICE->THE
FERhERTHD. Ll, BREFEIIEMED 5% (20 A
W1 AIIEHY, BoRY T 7Y —ERROENTND.
Fo, BRAELEETITIVZRVWRERBREICBWNTAE
DDV INE DO DRBFE RN AR ND . KRS
L U CTIEBI% Ui s s il & v T o R BIRE )
BT A REEOFITICE Y FLA TS,

5. BbhHYIC

AWFEETIE TREFAT D) 2% —T— R,
YT XA A FEEL DB IR E TOIEWA B CHFIZEZ 1T -
TWb. ZOa7y & DN RE CH¥E Lt riE
JE ORI & IR THh 5. S BITEHRE VD F—
TJ—REMZTHEETOMRERRBSELZVEZ T

%
SE X

1) HRlEKRZ, 774270V RAZLV, T a B
JP5901571(2016).

2) Tajima Naoya, Murotani Hiroshi, Matsudaira Takayuki:
Optical multicoating using low-refractive-index SiO:2
optical thin films deposited by sputtering and electron
beam evaporation, Thin Solid Films Vol.776, Article No.
139824(2023).

3) Mutsuki Ito, Naoya Tajima, Hiroshi Murotani, Takayuki
Matsudaira: Super Hydrophilic Low Refractive Index
SiO2 Optical Thin Films Deposited by Using a
Combination Coating Method, e-Journal of Surface
Science and Nanotechnology, DOI:
https://doi.org/10.1380/ejssnt.2023-057



HOE R b B PR o
Vol. 23, 2023, pp. 26-27
DOI: 10.18995/24352152.23.26

S i

EiaC N e S AR e 7]

vin

\A)
jj i)

Al

=]

Studies on Evolutionary Computation in Someya Laboratory

by

Hiroshi Someya*
(Received on Jan. 8, 2024 & accepted on Jan. 9, 2024)

Abstract
Someya laboratory is engaged in studies on evolutionary computation and stochastic optimization. In this article, research
projects of our laboratory are summarized. The applications are synthesizer parameter optimization, essential oil blending,
evolutionary consensus building (ECB) for multi-person menu planning, and ECB for general competitive bidding.

Keywords: evolutionary computation, genetic algorithms, stochastic optimization
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1. Investigation of the characteristics of the essential oil
blending problem by single objective optimization

V Relationship between the evaluation value by number of
essential oils and conditions

» To identify different landscapes and

trade-off relationships depending on each condition.
2. Investigation of optimizability and
new findings on aroma preparation with NSGA-I11

WV Distribution of pareto solution V¥ Co-occurrence
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Introductory Article: Computational Analysis of Biomolecular Functions

Sachiko Hyugaji *
(Received on Jan. 6, 2024 & accepted on Jan. 9, 2024)

Abstract

Due to COVID-19 pandemic, to design/discover new drugs was recognized as one of the biggest challenges. In Hyugaji
Laboratory, we study computational analysis of biological macromolecular functions. We especially insight into the
interactions between disease factor proteins and small molecules by using Fragment Molecular Orbital (FMO) calculations,
the innovative method that significantly reduces computational costs.

Keywords: computational chemistry, fragment molecular orbital method, biological macromolecule
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Introductory Article: Novel Video and Audio Sensing Applying Machine Learning

by

Yuma Kinoshita™
(Received on Dec. 13, 2023 & accepted on Jan. 9, 2024)

Abstract

In the Kinoshita Laboratory, the primary research focus is on novel video and audio sensing technologies that leverage
machine learning. When it comes to sensing images and sounds, there are often situations where it is challenging to obtain the
desired information due to the physical limitations of sensors and environmental constraints. To overcome these challenges
and improve the quality of video and audio sensing, the laboratory is engaged in research on sensing technology, media

information processing, and machine learning techniques. This paper briefly introduces two research themes:

"High Dynamic

Range Imaging" in the context of video sensing, and "Acoustic Scene Analysis using Wireless Acoustic Sensor Networks" in

the context of audio sensing.

Keywords: Sensing, signal processing, machine learning, deep learning, and multimedia

1. IZFC®IC

AKFWRETIE, MBEFEEZIGHALH LS - T8
VU EERMENE 7L LTS, BESTORE U S
CRWTIE, B oWER R RALEFOREOHIKIC L -
T, FTEOERESED Z & AEELVRIA UL LIZFET 5.
INHLREEEZRRLTEY BOMEGRE L2 77500
?///7ﬁm&f747kﬁkﬁ&m,kiU%Wﬁﬂﬁm
DI ATV D, AfETHE, gt v 7IclT 3
WRT—~& LT [@EATIvI VIRV T &,
THEY I AT —~ & LT RS s R
v N =22 R EH— o) 2D B, BFENAE %
BTN T 5.

2. WFgeT —~H

21 BEA T I I VLA A= T

WG PRI ENTEIMEDE AT I v 7 L VI,

By — BT AXAT Iy 7 LY X0 bk,
DD, iﬁf0)74‘/§?/lz77)<7f EInlzmgTiE, A
AL TCOWDEDY A F I v 7 Ly VERBEICRET D
IZIEE STV, RIFFEZE T, —omE, 3772bb, K
XA F v s LY (Low dynamic range, LDR) E{&D >

MEOMREBNEL, LVIEVEEDLAFI v s LY
kL7 ChDEmEI A I v LY (High dynamic
range, HDR) E{%é’t‘/*‘/.‘/ﬁﬁ”éhb@??ﬁ%ﬁ%L’Cb\é

HDR @i, BlFEy — BINVERED L PO H A

kBRSO LA R A

E
B 1 % @&

18 o> 45

A2 —E T T T4y TR, &
ﬁﬁf7,§%@%,tm #7285 < OB ~OF A S 5
INTWS. Rt FIZBiT 2447 v 7 LU VORIRIC
LV, WSRO AT EZHV- HDR G 0 A 72 i 52 13 IR
RRBICH S, MLICRT LI RE—— 2R D5 m*#
TR Lo LDR Hifg (ZEZINEGR) O&mKIC &
HDR i % &3 2 Hikb e STV 5728, g iRERICE
Téﬁﬁmﬁmm%+“&&&®%3@&¥@%ﬁ cTH L
NEELWE W FREN D

T, Bxi ,WE+%&W@ﬂMK;D,¥~@lDR
57> & B\ OVREEE C HDR i & HEE T % iTM-Net (X 2 2 HR)
ZRELE [1]. iTM-Net V5 Z & ¢, @Y7L EHE HEG
OEE P LRSS, Th T b L EBEHEGEIRE TE 220
RPUZBNTH, KV EWEEO HDR BB % AR T 5.

W% Thy, GBH

"L/)



HDR E

Virtual camera f Invertible tone mapping f

=

Litm

CNN N HGE

LDR x Predicted § Loss Target f (E)

X 2 iTM-Net O . Hi— ¢ LDR Ei{47/> 5 HDR B %2 AR T 272, BAHiAH =2 —F /L F v b U —7 (Convolutional neural network,
CNN) # M\ 5. CNN OE|2i%, i HDR @5 7 o X MBI A FIC X5 E v I 2L —3 3 L7 LDR @i &, Ziif
HDR BEBIZA[i7R h—r~ v B T2 LIBEBRORT T —4 2l 5.

ZZﬁﬁimﬁyﬁ*yhv—amiag@

:/__./ *ﬁ Blinkies Plfferentuahlephyycallayers.—I
|| ESEReEE M PR
"Q"DQ*’ (B | LTEF ML
T — KT L, ORI E VT A DLTEISJE I Mic. DNN | LED  signal 5 FEEBICER

DRWZRBWST 2B THD. FlAIE, TATHRERRITEZD

#I b rfﬁmmq:w;@ LHEHIT B L BAHETH S, |1'))——>Q->DQ—> - = '-+-E->D_>5cene.abe.

%‘Zéﬁ/—/ ﬁ kﬁ.@%‘%%ﬁ?ﬁ‘i%&iﬁé L/ﬁ)b, Source Mic. Signal Camerai regﬂfm;
EW#V{7D7%/W%%ﬂtﬁD,E%@%ﬁ@@%%ﬂ i
] : m*r&ﬁ”’tm%/ oL
WRTLEY, SIFREEEE 25, *@*EIE]* i | | | o EDNNE L TR
Mic. DNN ] Signal H
S OB AT B, ARETE, Ef~A 7 & __ ? ____________________ | '
CHABEEL, hbD~vA 7 CINESNI FREEZHET M4 7Y F— %ﬂ%u\t%%w—/ T DO — B 2E

LMMEBE YRy NT—ZZFBAL, BVY Ry hU—7
NH/OENDEEFTEINT HMMAEZEHEL WD, BFES
DA & 3 HT f‘{“%??%ﬁ)ﬂ?é LT, kX Uﬁiﬁ'ﬂ@ﬁb\
B — VNI D EBEZX TS,

MZ T, RFFRETIE, LHHOFERE G EICESGT 52
W, BENRICEBRT LN YT AL R [TY oF—] &5
ELTWD., 7YV rF—0ABlEzM3ICRT. TV rF—iT
Wigk~ A 7 Tk& L& %, LED 2 L THIER & L'C%éh?‘

DEEE L7V X —2 T A AT THNT L LT,
B2 G OFHERERSETE 5. Lo, ZHhoNE Sk
T, HDOHWER ) A Rk > TERTICERREETS. £,

T5, BE /7L —L U= O LIT-oT05S (K
4BM) [2,3]. ZDOTL—LAU—27 TiE, WENRHKOEE
VST ORBEEER LoD, F— & OT I —FT
WO R ENEMREGD ZENFREL D,

3. BV
ARTIE, ATHERTERL TOBHET —~ 0 —Fl &
MLtz Atkb, £y OWIEIIRT 4 (E 50 L M EH O
WIS & o IR B 720 OB 2 £l T 5.

W 30[fps] EWVWIHIMATDRLENTZT L —LL— DD, %= ik

RSN DEFFMIFEEHRINTLES. ZOZERn, 7

Vo —OFRY— i~ O AEREICL TR S, [1] Yuma Kinoshita and Hitoshi Kiya, “iTM-Net: Deep Inverse
ZoLS ﬁjbiﬁ’% AMRETHE, FERY— oo Tone Mapping Using Novel Loss Function Considering Tone

DT Y x— Témﬁﬁaﬁwﬁ7nfz% BLTHEH

Mapping Operator,” IEEE Access, vol.7, no.1, pp.73555-73563,
May 2019.

[2] ‘Yuma Kinoshita and Nobutaka Ono, "End-to-End Training for
Acoustic Scene Analysis with Distributed Sound-to-Light
Conversion Devices," EURASIP European Signal Processing
Conference, pp. 1010-1014, Dublin, Ireland, Aug. 2021.

[31 Yuma Kinoshita and Nobutaka Ono, "Analysis on Roles of
DNNs in End-to-End Acoustic Scene Analysis Framework with
Distributed Sound-to-Light Conversion Devices," APSIPA
Annual Summit and Conference, pp. 1167-1172, Tokyo, Japan,
Dec. 2021.

X3 FNEMRT NSAA [TV oF—|



R AL B R PR L
\ol. 23, 2023, pp. 32-33
DOI: 10.18995/24352152.23.32

WIEEY Sl

AR miEs e

—

=Y

Introduction of Takahashi laboratory

by

Tomohiro Takahashi
(Received on Jan. 3, 2024 & accepted on Jan. 9, 2024)

Abstract
This paper summarizes the recent research activities and results of the Takahashi laboratory. The laboratory was established
in 2018 and has already graduated 42 students. We review their diverse research activities in digital signal processing.

Keywords: Digital signal processing, Signal recovery, Remote sensing
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