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In this study, a new functional qubase was developed using robotics
technology to assist in nursing and care techniques for early-term infants in the NICU. First, the
nurse"s eyes were applied to the system as visual sensing, and a method was established to quantify
the body movements of the target child from the video. Next, the information was used to develop a
technique to estimate sleep depth and sleep cycles using computer algorithms and machine learning as

an alternative to the nurse®s judgement. Finally, soft robotics technology was applied as a
function of the nurse®s hands to develop an airbag-type mat that can be adjusted to the subject
child"s body shape. Through these developments, we were able to demonstrate a system that automates
some of the nursing care techniques in the NICU.

NICU



1)

)

©)
37

NICU

NICU

20
20
Neonatal Intensive Care Unit

Born Too Soon: The Global Action Report on Preterm Birth

NICU
24
NICU
NICU
1
NICU
NICU
NICU
NICU
3
x
NICU

NICU



NICU

1) x
2
@
Iy(x,y) = I, (x,y) — L,_1(x, y)] (1)
Iy I, n x y

NICU

EFAIEERSS (& T L — ABEHTWL0.5~3MRIDEDEZFTH)

BE- 1 IL—ALH 2{E{ELTEEE2D
=B EotgzstsE

REDIL—A REDIL—AL
HS—EH IL—RT—=)

1JL—A(0.5s)a0
HS—EH

1 JL—A(0.5s)Al
IL—RT—=)

S EY TR

1
2 x
Wake Light Deep REM NICU
AutoML 1 Pycaret Pycaret
k
3) X
90 mm 90 mm
500 mm
c-stretch (



1) x

2 2
2
Deep
e EHET D280 7L —4
[pixel)
- 10000
WAKE
=] @.pixel 7500 ﬂ?ﬂT
hovh DEEP
5000
» -
. N o
"%l 0 a 2 3 a4 5 6 7 8 9 [hour]
2
NICU
NICU 24 24
1 3
24
25000
E
EI@,pier - 20000 —_
7, .7 y I. ﬂiﬁ 15000
&
» ﬁ 10000
5000
Wmt LTEL‘E’?tIU;ﬁ’&ﬁv‘/ [.~ 131512:44 1/16 0:44 1/16 12:44
B %I
3 NICU 24
(2) X
/
Pycaret Light
Gradient Boosting Machine K
Extra Trees Classifier Extra Trees
Extra Trees Classifier
Wake REM Deep Light 4
58 0.42 4 Wake
65 —
», -~ Sl
g E § REM T - [ ‘._
3| : (LW I
?’ : % Light { L‘ = f = | u_suLl
3! NN
| A Deep J
";‘ """ (\)C:'z}) 0 3600 7200 10800 14400 18000 21600 25200 28800 32400 36000
E E#Em or Ny Time[s]
" 50~100cm

4



®) x

5
(SLP-15EF ) 0.65 MPa
(ITV2050-212BS SMC )
0 5V 0 0.9 MPa

(MHJ10-S-2,5-QS-6-HF FESTO Germany)

0.25Hz

10kg Box 2

35.5
35
FHS5
ﬁlﬁﬁu#’ﬁtzﬂ- Eqie
(c-stretch, /{2 K—! u:?&x"m -
mms &5 wy
32
f { 315 J
\ | 31
i 50:18.2  50:226  50:26.9  50:31.2
s 7 [ 1]
LREIVTLYY BELFIL—4 ( BHES 7Ry oRTy b . .
(SLP-15EF, 7 AR ) (ITV2050-2128S, SMC) MHJ10-5-2.5-QS-6-HF. FESTO)
0.65MPall L FEHE HMREHEHE EREHER TRAHBORE TG
5
1.
2.
— 65 REM 64
74 4 58
3.
2mm

NICU



5 4 1 1

Yoshihi M, Okada S, Wang T, Kitajima T, Makikawa M. 21(3)
Estimating Sleep Stages using a Head Acceleration Sensor 2021
Sensors 952
DOl
10.3390/s21030952
Mengying Xie, Kyohei Hisano, Mingzhu Zhu, Takuya Toyoshi, Min Pan, Shima Okada, Osamu 4
Tsutsumi, Sadao Kawamura, and Chris Bowen
Flexible Multifunctional Sensors for Wearable and Robotic Applications 2019
Advanced materials technologys 1-29
DOl
10.1002/admt. 201800626
90
2020
50-56
DOl
10.4286/jjmi .90.50
39
2019
Progress in Medicine 40-45

DOl




Teruaki NOCHINO,Yuko OHNO,Takafumi KATO,Masako TANIIKE,Shima OKADA 9

Sleep Stage Estimation Method Using a Camera for Home Use 2019
Springer, Biomedical Engineering Letters 257-265
DOl

10.1007/s13534-019-00108-w

7 0 2

Wang, T.; Okada, S.; Makikawa, M.

Classification of robot service during sit-to-stand through segments coordination

LifeTech 2021 - 2021 IEEE 3rd Global Conference on Life Sciences and Techn

2021

Tsuji, R.; Okada, S.; Wang, T.

Noncontact measurement for the autonomic nervous system through RGB camera

LifeTech 2021 - 2021 IEEE 3rd Global Conference on Life Sciences and Technologies

2021

RGB

2021




63

2019

24

2019

2019

2018




2020

765




