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Crossmodal sensary education space for highrisk neonatal infant brains
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To suﬁport high-risk preterm infant brain development, we designed a
informative communication technology (ICT) system to quantitatively visualize neuropsychological
and behavioral function developing through visual, auditory and tactile experiences in the neonatal
intensive care unit (NICU). After confirming a certain musical effect, supposedly in emotion as the
participants® thermo-physiological alteration, we set a chronic recording system with thermal image
sensors to detect body temperatures and behaviors simultaneously and a sound detector expected to
translate socio-emotional signals. The inclusive analysis of these factors with oxygen saturation,
heart rate and environmental sound, light and thermal indices showed the infants® biological rhythms
and their modulation. Brain Diffusion Kurtosis Imagin? analeis might suggest the group of earlier
preterm births relatively aperiodic in their biological rhythms and higher suppression of water

molecule diffusion in cerebrum.

MRI Diffusion Kr
utosis Image



B X C—19, F—19—1, Z—19 ({m)
1. AFZERRMEYSPIDE R
b#ﬁ@%ﬁfﬁﬁ@immﬁﬁ%§l£®ﬁmib Fe IR DR IR L EZIHE L T
%, BN < BAERERREE (NICU) I ABET B FERIIAK, RHAN TENRREE X
TRE T REBEEE T, BRET0 7T ANEHR LW RRAIRED A RO A b LRI
INBIEND, BICHRIEENIE LB S0 og U 2T OFERD % < 5 STV 3,
ZZT AV ATFHERDICE 2 50T D A b LR % BEH) - IR EERZFHN 4 548
FERTBRSE & . HAE RN A A B L ANDSE) BLIGREL LT, BEOFEN ) & 72 5 /TREME O
W TAAFUCREERNCHEIS L L D &5 7 7T 4 77 A2 A1 0 72 IS EERE | 238 < srBEHil %2
BART 5 2 & AR CIRE LTz, ZEREREE R A EROREARREZE L TCASL, Hxr D
HEWAM IS 5 2 L THEICER SN D EAHE. 7 o AT X VR EERICER Lz,

2. MEDEM

tb@% E@%%?M% I RESMERT A Z RN A58, BLO, EFERIC
AR B 2 5. 2 5ot 56, IRBERES & | AR L O EANEN 258 L DS sk e HER o i
k/XTAw%%%EthO%®$W BRBEHALE WO AL GO A B A B D ik A ERTR T
HT LT, Av— Mo a AT NVERPFEOBEHEEZRRE L, BRIEFICESRGEE, "Ik
WBHRZ NN O BIE T2 &N, RO EITH 5,
(1) FHIZX 5 IEEMEBE R EE ORREE

FIT, TOFR, S, S, EE. UV XL, ER EOBRBIE OBMIEEIERIC
DI SN EREH TH D, EENMNb Y BRIt %@@L%%A%mmzéaﬁﬂtmﬂ
ﬁfﬁﬁﬂ%@é&t@éi*W% E LT, b MERMRICHIEZ 52 57200 Tl | 8k
t N OE AR RE A TFER T 5 U — 267, L& H ., 8, EERBL L W ) G- R EE
DREFEZ VDIRE SE DI ONT, I TOEHEZRZ D Z LN TE H488h22/#-5< v
&%E%ﬁéﬁ@h%@t@mw&%&&wﬁm%%%%%@Em&Lto
(2) B8 - SRR, BB - T, 88 - HEERDO 7 v XX NVER OME

E&H%_@m& ﬁ?ﬁ DTTZRNX—THLHE, TIODORMEIL, FB7p D KR

BRBTOUIRAE R % T, HEBFICTY B AEXLRHEENE NS BHERNSAERHENS
e iEE) - ﬁw+/XTA#ﬁtémé Z DR E O SIS E | ol ke T m
AE A NARBET RIS A e BRI B R A HE LIk, WAINE T 21788 L OV OBEEE %
BT, MATHET AT AOBRBHFRIEEIT) Z L2 HWE Lz,

3. WD FHE

BEER KT IRB Z£EE TER %xfﬁﬁﬁ%%ﬁbtoﬁéﬁ BEBLBH 5T
AR NICU IZ AR T AR IRMIFH AR 255 e LT, T— XSG E21To7,
(1)%ﬁ%m0%ﬁﬁﬁéﬁaw%—v7wb%@%ﬁ&fﬂ@@tV%—%m

REFEOEED TICH & 184D 32-34 B IEHGBOIG IR AR 258 L Lz, SRBHRK
FEIZ Y — %wf7(%/~ﬁyWLw)% RE UK IED O 2, IRFIRAG I8 & AR FERE
ik CEOMG R AT o 7o, B A A~— b7 3 /NIA Y — D — 285 LR LTz, ABR
@b@%ﬁﬁk#ﬁﬁ%@tﬁiﬁ WREFICHRIE L T D72, RRBRCHIIR & 72 %53l &

“brE” @ﬁm@#ﬁ Il e LCHAEINAE—Y 7L Mg 2 Fl A28 B 7 s
7§>41E<%£7?<H13+K%Bﬁ%2 WCEM (K1R) (87 2 HRE 27 FL e R, 7213, 8 (K
lﬁ)(E7/%£ﬂ%20yﬁﬂgﬁ)@Ig%\%EQK#T@RﬁTLKOEﬁﬁﬂ%ﬂm
;igg*g;g%gﬁg;f; N=18  BABHERoT— V7L NEfAS
uﬁ%bto BITKE/ N E/Eﬁ\ﬁ/wa%A®%E@§
PRy %H@a%6w '
7MBUWTﬁﬁﬁﬁm%
1:2:4:6 [ZREL, 1T
I E TR CTHREHBIIR L !
7= FRICHET —F 05 E#= /
FEEFROT IR % fl . KERET ng -
Hth, NS 258, it i i i
Bz AR X OWE /S EXBA BA @A ﬁm;* ﬁmEm
ot mmi oy | I I > B EnASH
IR, BF-i3EGE R | Rl 2531-y
HOWRIKE Ty~ Az | - 0 - BEEAMIZ
EHFﬁTttixL M1Mss | - BE1,2,4,6 (Bi)

N & ﬁuﬁﬁto% - Rl (FF) . &R (B) 75948 B1
*#%W fEENE $l2 7 v
ﬁAﬁT£%L\Kﬁ%fﬁ%®%E@%ﬁiDE%KﬁiéWmﬁ%%%%ﬂ%&Lto
(2) NICURBZRANABER O « B8 - RHERERE & AFR4AHE/(TE)/ LA, RSB

RAELZOBRE D FIZH L 31 40 31-34 (EEHEEO R R IF AR 255 & Lz, RB LIt
\ZH—FH AT (Argo). RPN AT (Logicool), Sp02 + Ak (Nellcor), fRHE#PISMIELEK

t®m§%




IREE T - 2URURHE (AN, BEBEE (VA Y)., ks (B4 =27 R) Tl~14 HM
MkfeicdtT — 2 & HEERE LTz, &7 — X OEHb, 7 4 VZ —(E 5B OB O T, K]
fih 48 EfH., ftfha LAr2o BIEICHE L, SEFOREMREL HFHEAHRM~ N v 7 275
T TChHHTINT Y METERE-AERMHEEEHSCEBINE & 2 OMFEDOR & L TiTo (K
2), FFlT, W BRFEH -t IEFERERE N 155 & LTI S5 & 75 08T % FRT JE I EUipT I
J0 FEMCEA B & LT 1800Hz BA RICERE L., BE LMREENENT £ 7 N MRS
WA 100Hz ARJEPEIRICERET D HE OB LV | B8 5B O JEHIME & A FEEE M O FE B 2
IV == T EATo T, BEL - AREEOE SO A OA#KER E LT 1 RET — 4 O
HUREIZ XA EEEFZIT o 70, 2D OZERFEIBEMICRZE LEEND 7 a ZE X L%
KA WIS E UTotrd 5 &L, ABE B B O & B oS BRI X0 Bk Vi eh i priE
DIEFEH T BEHF MR id#if%  (Siemens MAGNETOM Skyra 3T, TR/TE= 6500/94 msec, 3 mm /&, 20 J5
mAJBL b fE= 0, 1000, 2000 s/mm2. fi##T> 7 + Diffusional Kurtosis Estimator (DKE)) =
Z DM OFEEE® & OBEARBE., ER DS LB OHTIC L 2 iHMiEERE 21T - 712,

4. HERRE
(1) ihzES FEMBERERIEORIE (K1)

P—F N A TRET — % X0 ANBMIFRCBIT 2 RIEIN T > 7 S22 13 0 18 47,
WED 12 4 TRROERBE ST T ORISR OND Z Elbhoic (M1H7 T 7),
RIRA~DOEENZERE ST D ERAROLERZEENC [ - B R L4, (25 P L Bl
Bahe DV U7X TH D, BRERTE O IEWNCHEME 2 B = kL X =25 K 150 [5]/
4y DRI EL TR AT e~ OIE BRI AE
WCHDHEVRMRIR S, ERGRE O QuE
VAT LADOFIE L BE N IR
BENE D= R L X —RT ¥ L DOHE
EfESE LT, AMLVATZ Y —FHAIF
RV —E7 7 7 4 —(KFRBIFETO
U X0 BHICLERER” AR
Enmb Ly GascElis ),
(2) BEORE&ERIBERRYIE)
REOAFESE : Bt RfiEcE-S<
R EDM AT A (K2, 3)

bt RE, HERICRDERETFOR
DERD % FFEAERERE 2RI Uk
THEYMETH D, SELZFZLVER
WEHEAET AR VIR LT, & & NICU B
IRTHWREERICE 72 D A b L AR E

HY R\ AL L B P — R L RV T IWNWN
] hi L itk il

]
",,’J" I‘I‘!l [

ANLEERE BT 5T 0, Ro
IR 2 BARE IR LS A WERE (1 2 A
1) 25 715 5 OB HL D AT S K&
WeEZbh-, £ CHEMERBIS Y
BIER T HEFHEHT — % 2155
Z LT, oA, R, B R
BN N ERBEAE R & O [RIHA « FERIHIME,
B DI FEMRAFHIZEAL O BB IR
b7y MECE YRR,
AFRAGIEIE, 5B RN RO Z
A KT Y X ABLS A BEE O
BRI X VB FTRE T, [RIRR SR
b ERDEEIRE T, AW ORRIIE
LI CE 5, X 2A, FEIE 1 WERLo
2 HlZ& 117 32 TIX, ALME
AR ANV EBIE B2, 16 KDfH
IRBER DN, B S 3 Ipf] 4 O WAL ‘
U XLMFEBINZA, O a kvld S\

I

|

oty

[ mit s - L

§ Wamfll |
SRR L ar g T L

b IXMEHN A THD & @1 HH i
L0 %A OL BB, BB, REC b
FEVEE 3 BT Y 2 AT RGE R 2 30 " TTIRE.
. 1 Nl 7, L o (I T T T T - D50 5 85 N F N6
Rl il s e | e e e

R T TEEAWLE I EE E2. E£E(01~10) EBEE(11~15) 8D ) X LER
Tl THDHARMESE, Ko, MOERRER 242 ~10 OFT, 2.5p02 L 1. HRLO E—7
EIARERR, WC 3 RIS RN S LR O B — 2 LB (B2 - RSUHER) . SIS 8.




SHENC[FAR 7RI RIB S N TV DD LIV, RIS, BREBERIE 11~ 225 &, £E—
7 EERIRIT R B, 24 BRREEAOMER U X AN Hiv, EEREE 1~10 O TF — 0%
B 7enb b, 488, 5. IR, 6. BEEICEYIA 224 R EA OEIE Y X LE2BdT=, —H,
Wb ORIE Y X APETNE a ICHE R T, K Y X APERRIIAERR 4L 30 R O X 0 FrEMn
BEWZ ERMER SN, F£7-. NICU EENSL KEHARZZT, 0O AZTOFERHAY
T HRE R BT ~O UKV J7 N RS TRES 2 R A B v T EME 2 (50 U 72 82 9. BRAL X
X2 10. BEAL Y IR B U X 2P o7 2 2 RICRR O 1=,

X 2B Tld. &R D 1. WL JE ST Pwelch (Welch DN TU — 227 R VBEHETE) (2L 5
SIEFEEH (V2 a ARHD) O —27fE, KO, FHFHIZ U X AHERFHWIE b IZIXFRE#ICE T 5
E— 7 NRD N2 (FRERD
Fr) E S E Z WERL 3 WER A B R (X (A
2B) OIEFEFRIEANMEZ PG L. 2R D
BRI IS M OERIZ L W RFEE 1T - 7=,

(X 3A (2 FLpE VM S B P A A HESR L 7= MR 43
FA A=Y TRREBEED—D>, DKI 5D
WA GO RE 2R T, W T v R~ —
7 % FTHD 0 SARES LA IE R T
SR (OM line ; ZMCEERD ERR) 12T T B
~ KT 2 RS CREE LT,

(I-m) / (I+1I)
I /NI B (R, AR T8, 1S 5 T) R o2 ‘ y=-00009x +0.028 |l 02 |y~ 0.0005x +0.0201

M. T & Mo @R, NakEz &) 015 00213 | g15  R=00034
I e bR Iml Wi (IR 0 ) 01 01
0.05 s 0.05 . "
BWEOE AR IR |, e |, e ©
O DKT 155 (Bifg ) &5 L, WhEcHiE | o s 0@ o s 0 1
WILL (R 3B, C, D) & FM, R GhA) @R | T e T wommex

NEWEEEL 22 2 m & 725 INICU £
¥ Lo WP R AR 3 1R (g |C (I-I) / (I+1)

R 10 4), B3B8 KO ESCD OMBIRE | Ry, TS o vth ety
DI PERICENZ 06 ARPEG#ET | o - s PP
L, R, MR A AT I I | 0 e '

et 9™ 2 KA [E] T 0D 7K 45 - 4k i 1 b == B w e 1 T
N, BEERTTH D1F R < CRIMHERR A1 DKT 0.05 © | oo0s o
BEELERE ) RLEmMER L, RERE 0 0

DS TE R LIZATRRIEDR S 2 LD, -0.05 4) veumms | 005 | ndumimEm

AN DKT Rk 2, 2B TR A4k
Sa3a=y—yva sy, by (D (T 7 (T+1)

BIE S L RSN 3MREOHALL <~ b | R, TRISSEL T e
U A= &7 AR LT RTRErE O @ T o1s | -

LRI JEE L R T B INICU || T E1 e
WEEE, RN AREIREO TRERE || 0 g O T
GHEE) |, BELORBROM MR BHGAE 5 HE AT . 00 .
(KT I, ID (W) 22 (15 5) H) Lo 0 | o
SEBAMINE ., BT —FHCEBMETE | 00 ® wiomams © 00 0 wiumses

KT DS ERSG 3T ik A7z (1 3E),

1. 2 BRSBTS KEEOR AN |E 1
EOZMOER, TR EEE (FRAD) )
% INICU #7EB . GRREN) | (FpEME) &t
FEEM A H Y | KEEE/E (KRE) | & IE
B, S BIZ, FREWTE IS5 D KM DKT
1575 b o AR BIME 23 e b & D> o 7 2 I
MDKI I M (B ZRED) | &4 L
Wz L0 e b R EIREIEN T -1
J 30D KA O 7K 5y - PR B0 I SR AK T 5 1)
(K DKI {5 5) | TR S 7= (X 3E),

D LT, AEEEEIECIE B EE I ik O .
OO —ont LIVRWKERLO U R
DARRD, IFSREO R EFRIZE L L THATH
HAREVEZ R L7=0vh LIV, LA -
RECOIERI N AT LOLE D7 0 2T mg iy DKI {BS & KA M4 R O ST
VIRFEEEBWT ICT 7'u ¥ A 7 & LA B28ab%BCDE kR
DI ROT- 2 L 2HE 2, A%, I e e e
ZENQTEBMMRE 2RO D5 LB EZ DT,

NN
)
H
[a\]
R
4




5 5 3 4

Ting Tao, Ryota Sato, Yusuke Matsuda, Jumpei Takata, Fijun Kim, Yukio Daikubara, Koji Fujita, 3

Kotaro Hanamoto, Fumio Kinoshita, Ricki Colman, Mamiko Koshiba*

Elderly Body Movement Alteration at 2nd Experience of Digital Art Installation with Cognitive 2020

and Motivation Scores

J 138-150
DOl

doi.org/10.3390/j3020012

Ting Tao, Hayato Sakurai, Hiroko Kakei, Kayo Morita, Masakazu Honda, Yoshimasa Kamei, Hideo 1

Yamanouchi, Tetsuya Kunikata, Mamiko Koshiba*

Preterm infant vocal behavior and Sp02, pulse rate modulation in neonatal intensive care unit. 2019

Stress Brain and Behavior 36-42
DOl

0rg/10.34417/sbb.1.1.36

Yoshiaki Hayakawa, Mamiko Koshiba* 1

A cherry tree’ s stress and recovery by inclusive intervention. Cerasus x yedoensis (Matsum.) 2019

Masam. & Suzuki ‘ Somei-yoshino

Stress Brain and Behavior 43-47
DOl

0rg/10.34417/sbb.1.1.43

Demin KA, Sysoev M, Chernysh MV, Savva AK, Koshiba M, Wappler-Guzzetta EA, Song C, De Abreu MS, 14(4)

Leonard B, Parker MO, Harvey BH, Tian L, Vasar E, Strekalova T, Amstislavskaya TG, Volgin AD,

Alpyshov ET, Wang D, Kalueff AV.

Animal models of major depressive disorder and the implications for drug discovery and 2019

development.

Expert Opin Drug Discov. 365-378

DOl
10.1080/17460441.2019.1575360.




Ting Tao, Hayato Sakurai, Hiroko Kakei, Kayo Morita, Masakazu Honda, Zhongwei Jiang, Hideo
Yamanouchi, Tetsuya Kunikata, Mamiko Koshiba

9(1)

Longitudinal Recording Revealed Preterm Infants’ Acoustic Experiences Per Individual in 2019
Clinical Environments
Innovative Application Research and Education 5-8

DOl

38 13 16

Kevin Jay Singh

2019

2019

Kevin J.S. Anajee Singh
*

Al

2019

2019

2019

2019




2019

2019
Kevin Jay Singh
2019
2019
IT
64
2019
NICU Diffusion Kurtosis Imaging (DKI)
64

2019




64

2019

58

2019

Ting Tao, Hayato Sakurai, Hiroko Kakei, Kayo Morita, Masakazu Honda, Yoshimasa Kamei, Hideo Yamanouchi, Tetsuya Kunikata,
Mamiko Koshiba

Preterm infant vocal behavior and Sp02 modulation under optical frequency condition in neonatal intensive care unit.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018

Hideo Yamanouchi

Mechanism and management of status epilepticus.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018




Mamiko Koshiba

Early childhood learning and development in play: ube city one-day playpark report

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018

Masanori Hariyama, Naoto Miyamoto, Yasuhiro Kobayashi, Mamiko Koshiba, Taiki Matunaga, Ryuki Kai, Hidenori Watanabe, Sachiko
Ito, Takeo Kubota, Mitsuru Senda, Shin Taniguchi

Indoor and outdoor positioning systems for behavior analysis of children.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018

Ryuki Kai, Taiki Matunaga, Sumie Yokota, Ryosuke Suzuki, Kevin Jay Singh, Ryo Kanazawa, Masanori Hariyama, Naoto Miyamoto,
Yoshiro Kobayashi, Hidenori Watanabe, Sachiko Ito, Takeo Kubota, Mitsuru Senda, Shin Taniguchi, Mamiko Koshiba

Familiar or unfamiliar infant-social distance during play visualized by gps, confirmed by video.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018

Mayuko Yoda, Hua Zhudii, Ting Tao, Yoshimasa Kamei, Hideo Yamanouchi, Mamiko Koshiba

A male common marmoset grief at the partner®s death.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018




Yoshiaki Hayakawa, Mamiko Koshiba

A cherry tree’ s stress and recovery by inclusive intervention.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018

Hua Zhudii, Ryota Sato, Yuki Horikawa, Mitsuyuki Kumagai, Yoshiaki Hayakawa, Junko Kaneko, Yuji Marumo, Mamiko Koshiba

Shrine interactive instalation vitalized children active behviors and positive emotion in the local community.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018

Kohji Fujita K, Ryota Sato, Junpei Takata, Yusuke Matsuda, Ting Tao, FUmio Kinoshita, Mamiko Koshiba

Elderly psychological influences in digital-interactive space training through human sound or motion sensing.

15th International Regional (Asia) ISBS Neuroscience and Biological Psychiatry “ Stress and Behavior”  Conference

2018

Mamiko Koshiba, Genta karino, Aya Senoo, Tetsuya Kunikata, Yoshimasa Kamei, Hideo Yamanouch

Early life influences on social-emotional development in common marmosets

International Primatological Society Congresses 2018 Nairobi, Kenya

2018




2018

2018
loT
2018
2018
AR MR “ " - Play Ground -
2018
2018
2018

2018




2018

2018

2018

2018

Kevin Jay Singh,

49

2019

Mamiko Koshiba

Play-Learning

Innovative Research and Education of Asia 2018 Jiangsu

2018




2017

2017

2017

Mamiko Koshiba, Masanori Hariyama, Hidenori Watanabe, Sachiko Ito, Sanae Shimazaki, Tao Ting, Naoto Miyamoto, Takeo Kubota,
Shin Taniguchi, Mitsuru Senda, Masanori Shukuya

Neuro-Tech-Environmentology for child mental development.

The 7th Regional “ Stress and Behavior” ISBS Conference, Yokohama, Japan

2017




Tao Ting, Hayato Sakurai, Hiroko Kakei, Kayo Morita, Masakazu Honda, Hideo Yamanouchi, Tetsuya Kunikata,Mamiko Koshiba,

Longitudinal Recording Revealed Preterm Infants’ Circadian Vocal Behaviors Influenced by Care Events

The 7th Regional “ Stress and Behavior” ISBS Conference, Yokohama, Japan

2017

GPS

2017

2017

2017




Shota Nakatsukasa, Tao Ting, Hayato Sakurai, Hiroko Kakei, Kayo Morita, Masakazu Honda, Hideo Yamanouchi, Tetsuya Kunikata,
Mamiko Koshiba

Development of a Constant Measurement System of Premature Infant’ s Body Surface Temperatures and Activities

ICIARE2017, Yamaguchi, Japan

2017

Ryota Sato,Junpei Takata, Terutaka Yoshikawa, Tomohiro Nakano, *Mamiko Koshiba

Garden of the Light - Play Ground-

ICIARE2017, Yamaguchi, Japan

2017

Koji Fujita,Ryuki Kai, Ryota Sato, Junpei Takata, *Mamiko Koshiba

Ilumination-installation for Elderly Brains’ Activation

ICIARE2017, Yamaguchi, Japan

2017

2018-032481 2018

2018-032475 2018




IT

R2 2-3

HP  web

http://www.children-env.org/magazine/blogs/blog_entries/index/23?page_id=4

(Yamanouchi Hideo)

(10250226) (32409)
(Kunikata Tetsuya)

(50195468) (32409)
(Sakurai Hayato)

(40751938) (32409)




