o m
HAI & >R L 2023

HAI Human-Agent Interaction Symposium 2023

Symposium

P-70

Ry b 2BSH5S a3 TOERIZHEITT
ROSIZLK B HEARBHRIAVATLDIRE

A Proposal of ROS-based Bioinformation Utilization System
for Human-Robot Interaction

Rt ERAsAED !
Takumi Iguchi', Midori Sugaya'

VM T¥ERSE
!Shibaura Institute of Technology

Abstract: > -EEMLICES TH—ERARR Yy OB TE—m ARy hOFEITHZ WD, I
LbORRy AV E T 7 a X LT, 2—PZEELREDLY RE{LEIT-o720 T 501
STV ERFROFAITIFEBE SN TS, LL, BEfForRy FAFEAEIT I Ly =27THD
ROS Ti, BEFHEOAMERZ QFERZ D VAT ABNEE AV EFEL TWRW. £ 2T,
ARFZETIZ ROS ZHWT Ry bA 2T 7 a B =B RIERAH S AT A E2RET 5.

FHEENZ ST 5 K 5127 - 72[12] 72 EDOFHI D

M AESNTND.
11 = L7ei> T, B 8—mRy MT& 2RI
. =

R 720 F @i b OEITIZ L > T, HEHEAD
A LTWB[]. US> THB O E L
TH—v 2Ry FOBEANREALTWS[2]. IFR
(International Federation of Robotics) DFHA 5 & H—
EAuRy hOEY EFITFELAEMLTREY, R
FIZ—E2ArRy hADOFTBENEGE->TNDL L
ﬂb#ém H—vxERy hOEAKLE LT, f

ZNXAHRT NV TORNCREGEME TOWENET B
5[4]. ¥R, RSB COY—E ARy FO
EHIZER SN TWA[S]. flE LT, ANEEEZBE)
SEHDHHDNy RRO IRy F6]ROK I iR
DOIK[E 21T O BRy MTIPFEL TS,

ZTOHTYH, BHORTr T EZTO—EAaR Y
FRBHD. 2Ty —ylaRy b7 E—
Ry b EMIND. RO ANEEICIE, 9D
RHEREN L Abh, Hﬁgmﬁfﬁkbgﬁﬁ
FEECITEIEE NS X Z S b iR mn o &
DG ENTVB[8]. T OBEICHH LT H79
2, BT =Ry MCX DR BT RE
RSN FE SN TWDI9]. BlxE, 7T RO
oRy b THDPARO X, 7=/t 7 —LFEE
DGR B EIT A5 L HRE SN TEV[10], 72
HUE 7 FF O N B H ~ DR EERE M L2h B[11]%0,
PARO Lfiiiuey o Z & Th 0 NEEDPEmBIIC S

BIZ—EONREND L Z LML TV, 1R
YR UET I arOHREELVERIELD
Wi, 2—YouaRy "V ¥T77 v ar~O%R
ErmOi0LERHY, TOHizaRy MRHTFE
DG EHEE L, A 2T 7 var~AEnTZEN
BT LSO TWAH[I3]. BR Y MBI RE
HEE Fik ii%rﬁnuuéiﬁ i5$/£[14] , DR HHE
ETDHFENSe &, FRrRESNTE N, EHT
HEEAR T DN 2 i i HEE © X D AR
EHOWEFENMERZRINTWS[16]. ZOFIERY
NEVTF—vaiiBiFsufRy hoFEFTRIR
[171°u R v FOREZANSIDAFFIZ I Th R
RO TV A THL EEDbNS. £=, £KIE
WEAN-aRY "L E T 7 a2 LT
?:7?7»?N42%%wt@%m@mf/by
AT A[19]1%°, HIRHEEEICRIEN & 5 = — 2kt L
T 2 W TSR 21T 9 v AR b7 — A[20]73 2
RINTWD. ZNUHDOFEFNL, vy MBI
HEMIFEROFIHITEE SN TWHEE 2 5.

1.2 BEEZE

ORy b EZ T2 a rDFEIZBWT, FED
TI77 7 MR HE =L oTWD DL ROS
(Robot Operating System) T 5. % Z T ROS Z
TAERERAAT AT A E2PHE LT



9, ma—vaRT 47 RAETONNy r—T L
LT, ROS-Neuro[21]& ROS-Health[22] 3 FAET 5.
TR, BT B IS S 72K 2 ROS D =1
A= MkoTiR#L, vy b 2T
a U NFEAL WS, £, LRy =T T
TV T N A4 AT KFI L 72 ros2-foxy-wearable-
biosensors[23] & W) Xy =V HFETH. THD
IFEEFEOE B EUS L2 B2 R L TR
kL, E=H VI TEXHEIICLTWD. MxT
Fex DB EIZBAIE L7~ emotion-ROS &V 5 2 AT L
HLAFE L TV D[24]. ZHUTAMRIEH 2 WV CTRE
HEZITW, aRy MU ¥ T 7 v a IEHTS
AVR—R MNETHDH., TOVARATLAERWSZ
LT, BRY b BT v ar~a—FORIEE
WMERGIFATHZ ENTE S,

1.3 RH#

ZDXEHIZROS HHWTHEREGEREFIHT S A

F2IN ODFEL TV AR, ZHBITITERED

MENFET 5.

(1) By IEicTr—MErERLTRY, L
WEUCRIRENBN ST L X OFEEa
A NI

(2 BfETEr22TCOT—4%525ZELTEBY, =
—RFHALIZNWT =2 DOHERS Z ENT
9, MEFRELED ECEALTWS

(R) ET—XOHUFERETZTOLDONELL, £<D
TV = a RO EET VTR &
5 R E O E SRR FAE L7200

(4) =—FRLSFA L WERERCH SRR
HPEERSGICRETET, HBO-ONCEE
LB ERNnEWNniTian

FFLD 4 SOMEPBEAF O RITIIFTEL TV 5D,

Z ZCARMZE I Z N S OfR % Higd .

2 IBE
2.1 B8y

ARFZED HIOE, vR v MBI 5 AN R
WZIT 7o AT LB TH Y, Al Tl 75 EE
iR+ 52 L THDH. 2T, ROS Z -
o T —2ICbHIGAETHY, =—Hick
HIECHMER N FIEORENES R AT LD
FEHEHET.

22 REVAT L

RV ATAE, ROSEZFIH LRy hA ¥
7 a M OEKRERAIBS AT LA THL. 2
DY AT LTI, ATl _7-FREE R 57260

IZLLF D 3 DOERER Ff> T\ 5.

(1) HEEFEOE VORI EEE IS 3G FTREZR
HAL DR =

Q ET—FXORENLHEEORHZITZ D
BED 2k

() —FNFIHL7ZWVTF — & OfRECH MR
HBEOREEITZAD I TAT VY N TAT T
VIZ XD API D2

FIVAT AOREKBEER 1IRT. 2 THEGT

%/ — REIXROSIZEIT HEEDFITHATH Y,

—oDFurt AL LT, VAT LANTIZETENS.

aA—H7095 A
- g
l NSA—5 I e
OSAT ST
| re5—s N
Iy — s
CoAHER R T T (Sx-—sEE R || 7%
5 E7—8 45—
HH I — BE/— I
-y | a7y
B A R
B — R SH=— R
=B TSR HHEB
Bt — B —
IS5 £ BT ) — KA INSA— 8 & DTS — R
B TR BENT2Eh

1. A7 AOLKE
221 DRBLAVvE—SDESE

AvE—T X ROS THWHNDBEHT —%
HETH L. BEIFEY 2T LA ORBE()Q) 2 R+ 57
WIZ, AFZETITER O oM E 2 A L,
FARRDOT — 42 % DR EIFETE, 2 OBFMAMED
EWHAZ LA =V R EHRTSH.

FTE, FIANEEIRS 5 EEOEKRERE
YVEHELZ. AELEZ® U 2E 1IRT.

# 1 AELAERERE Y —E

Y O T4
v & NeuroSky Mindwave mobile 2
Emotiv EPOC X
GoodBrain Muse2
LG Switch Science Pulse Sensor
myBeat WHS-1

LD NLEETE DM - LHOET
— X el U2 fER, ROS (23T 5 uint32 THIGH
ARECHD I N gnote. 2T TR2 DX D 7ok
1E&FFO, RawSignal £\ 9) D AX KA vE—UFER
L7-.



F< 2 RawSignal A v & — YOG
A L

header

Header
uint32 raw_signal

Z ZTHRY; LT Header &5 DX, ROS THW
DNDHAALARZ L TREEZWHI LDOTHY, T—

Z WG LA 72 E ik 4 512D ETH 5.

Iz, FIHSINDREEICOWTIHE L. BT
DF 3 I\THRAE LIRS A T, IR,
R BT 2 00T B 2 L THEMTE, FICHMOE
FRESCRBEOE S NERT I ENTED. —HFT
DAL, FEIHIRRE O ER A AR T
bV, FHEEREICE R ISR &2 00T D 2 & TR
D HIND. BT OAEBIFREIL, RAREDEA NS,
AR « BIASEAPRROEE L L THVW O D.

23 PHE LR

MR | R4 AEA

M| o Jibdi o> 8-12Hz 45

R | Bk Jisdiz > 13-30Hz #5
y M > 31-50Hz #f
8 Jidi o> 1-3Hz Hy
0 iz Mk > 4-7THz &

M1 | BPM %R

Z5®) | 1BI BN

B4 % IBI D25 DOl A
x U EBZIZEE

fEtE | pNNx

RMSSD | IBI ® H e )57
CVNN | IBI OZE &R
SDNN | IBI OfE#EfR 7
LF IBI @ 0.04-0.15Hz #%
HF IBI @ 0.15-0.40Hz #;

FEDOFER, 2 HDFT —Z X ROS IZHB1T 5 float32
THRIGABETH D Z LRy Tz. & 2 CRIMET
— X %49 FeatureData &) W AKX LA vE—
EEFR LT, HEEIILLTFO®E 41277,

7% 4 FeatureData X v & — T D&

e 4

Header header

Float32 feature data

ZOEHTET —FOREEDT — 2GR /NS
SERTHZET, LBV IBEENBINESH
HATH, UL EMASDE LT TRULTE
LHE oot 2, —OOTF—FREENNEL
olele, 2—FRUNELTEHT—XDHDES
FERAREIC 72, B EICEEHIgEZE S = L)
Eonic < ozt Bbns.

222 BEEREHEREEDOREE

R AT LACIIFBERENEREEIZE L. £<
DOFBEII—EROAET — X TR A N 2 %
ZETHEMHEND., Ly, EETLIT XL,
FRT 2a2—H07 7 ) r—va A2k o> TET
L. BIZT, FWRCEMT LT A HEEHETED
£91T, FEERMOEHZHE TE D Featurelnfo
EWIHRE DA =V BRI L. R
IEER S IORT. FRAEORNEK 2 1T

7% 5 Featurelnfo A v & — T O
g A

string feature name
uint8 data_num
FEREL S — R
raw data stg feature_data
(1] []— i
- —
data_num

2. B EE ) — FTOLBEOFN
feature_name TIXHEHT2FHEOLFIEZERL,
data num CTEETHET — X Oz ERTH. =
- T, FEEREHT 5/ — FTIE, FIFO O
v 7L, FEEZREETS.

223 9S5AT 2RS4 TS)IZHEIT+5 API

BEfF DRI S - o) 2R3 5 72 0ls, =
— P REAIRNT A= H R R IZIBETE S
APLZRIE L. 7 94T 7477V 2B L,
7 ITAEEFRL, AV v R LUTAPI Z#EL T
5. LLTDOFE6 TliE, FEELT API &L EITNAEZ R
T FINDH D AP R LI ARG H OB O
i Ve B i R

F£o FELEAPIE

API 4, KITHER

set oYL DERICHER T A — 2R
P& LenWTr — 2 255 7E

update | FFECEREF H FE OB

start 7 — % OHUS % Bk

stop T2 ORGERT

B 1 SHVER LR A ICEH
n BFEOEOL GBS EBHRETD
n IEROFEOES(FENETD

B R—L— MU TUS L — MREEI Y ED
RO ERE ST

B S UREWEBOUR M SEMEERF TETS
INAT S 2 FEhk

n F—SOlysE R

u S —SOEEERT
n TLHOEDERE R

update: $HHEEHAEEIEN

start: I HBF-HEES

set: JERERNE ]
stop: HhEET ]

X 3. API ZFf L 7= A SR EUG ot



DX TAT Y "N ITATZIVDAPL &@LU
T, T—HAHRBICEDLERE T A —HX THRET
E, =PI Ry hA U Z T 7 v a RO
WD T — 2 XIS T 5 Z LN AlREIC 72 o
o, ZHUT Ko T, AEERE HWTZBRIE S IES
HEEZD.

4 FEHESERDRE

41 AAEDFE L L ERE

AWFFETIE, vy AV X T T ar TOER
HWMAFICHT 72 ROS ZHWE VAT AEREL
oo W OhOFEERETZ LT, ZnETIFEEL
MofeaRy NTOEKERAHAN L VRS D
RS, LML, AFETIESH ETREICE
EEoTEY, Y2ATFLAOMBIIITA TR, £
ZCABITRE A OISR R D T L T &
LCiX, #HiehAZ LA ve—TDFEEZL5HE
R & BE BIE DL, FHMER MICH D1
M7 E2 AT A M TEHAIIL TV, 20Dk, ¥ A
TAREOFE E LT, EEOrKRY M X T
Ta v ElABRDETEITL, BRRAVET T
L ERSTVDENFHE L TV . E2, KV RAT
LANTH, ARy hA U F T 7 a b &< fib
D XD o T E T T L L OB DN T
IEE X TV, S%ITET VOIEH b HEIC
ANTYV AT LORFFEZITOTNETNEEZZTW
5.

42 KORATLICKDAHRY FERAEORE

AR TIIBENEGE > TWVAF—E28Ry b
TOEKRERFIHEZ LVEZHIZTDI2DDT AT A
B E2IiTo7-. ZOVATLAZRHATSZETUT
D ENAREIC D L Bbhb.

(1) AEEEHEREZFHLEZoRy A ¥ T 723
v DF%ET & TS

(2) HRIXHALIZBITHA T 7 > a v OAEKRE
A T 8 B 72 A

(HIZHOWTIE, BEFOBITEICH D K 5 e ARG
Z T R HE O A RE R 2 W T, = — W
Wik LA v Z T 7 vavEaRy hBMTR5
EWVWHZETHD. NEORIBLITH L TOEMITA
ENENTHDIO, A—ouRy hf ¥ T 7
I NIKI L T2 —YRZT LG E 0D L O, &
FTLOLRECIZRD LR, £, RIEFORE
EROWIEFERRL LIEER LSRR L Thin g
WO R, 2 —FOERREER T O 2 BET
HZlixTcahw, 22T, AREREANSZ L
T, -Vt Lz, 20 A FT I ar

DEMICIR S T2REFRILTE DL 57, vy
rOITENV ARG L7 D BIC IS SB35 2 &
NHEETH S & Bbhs.

QIZOWTIE, ZNETOA X T 7 v arDRF
fiE7T v — M X 2 FBFHI N ETH -7 L DI
Bbhsd. LrL, FEFHmE VS bOIF2—F 0
AT ART o — FOFERFHZ LT T LB IEL
WH DD EIFR SR, 2T, ARERE VD
EEEN R H KRS TH Y, o8 EIICHIE FTREZR
T2 2 EREHM L AE PR THND 2 E T, K
DIEMERA BT a ORISR N5 L EZ
bIND. 2Dk o7z Lk, 4% HRI X HAI BF
FENZBWNT, ARERE RIS L CGRHMRICENT Z &
TEETHDHEEZEZTND.

Bt
AHFFEIL, JST, CREST, JPMJCRI9K1 O X%
T DT

RPN

[1] Ageing and health. World Health Organization (WHO).
Available online: https://www.who.int/news-room/fact-
sheets/detail/ageing-and-health (Accessed on 9 August
2022).

[2] Nhat, Lu Vinh, Jochen Wirtz, Werner H. Kunz, Stefanie
Paluch, Thorsten Gruber, Antje Martins, and Paul G.
Patterson. 2020. “Service Robots, Customers and Service
Employees: What Can We Learn from the Academic
Literature and Where Are the Gaps?” Journal of Service
Theory and Practice 30 (3): 361-91

[3] World Robotics 2021 — Service Robots report released.
International Federation of Robotics (IFR). Available
online: https://ifr.org/ifr-press-releases/news/service-
robots-hit-double-digit-growth-worldwide (Accessed on
10 June 2022).

[4] Mukherjee, S., Baral, M.M., Venkataiah, C. et al. Service
robots are an option for contactless services due to the
COVID-19 pandemic in the hotels. Decision 48, 445-460
(2021). https://doi.org/10.1007/s40622-021-00300-x

[5] Nieto Agraz C, Pfingsthorn M, Gliesche P, Eichelberg M
and Hein A (2022) A Survey of Robotic Systems for
Nursing Care. Front. Robot. AI 9:832248. doi:
10.3389/frobt.2022.832248

[6] Japan hospital tests robot to assist caretakers moving heavy
beds. The Mainichi. Available

https://mainichi.jp/english/articles/20220322/p2a/00m/Osc

online:



/018000c (Accessed on 9 August 2022).

[7] O’Connor, S. (2021). Exoskeletons in Nursing and
Healthcare: A Bionic Future. Clinical Nursing Research,
30(8), 1123-1126.
https://doi.org/10.1177/10547738211038365

[8] Kramer, D., Allgaier, A.-K., Fejtkova, S., Mergl, R., &
Hegerl, U. (2009). Depression in Nursing Homes:
Prevalence, Recognition, and Treatment. The International
Journal of Psychiatry in Medicine, 39(4), 345-358.
https://doi.org/10.2190/PM.39.4.a

[9] Shibata, Takanori, and Kazuyoshi Wada. 2011. “Robot
Therapy: A New Approach for Mental Healthcare of the
Elderly - a Mini-Review.” Gerontology 57 (4): 378-86.

[10]
robot, Paro, into welfare systems. In Proceedings of the
28th  Annual
Ergonomics (ECCE '10). Association for Computing
Machinery, New York, NY, USA, 3.
https://doi.org/10.1145/1962300.1962302

[11] [14] K. Wada, T. Shibata, T. Musha and S.
Kimura, "Robot therapy for elders affected by dementia,"

Takanori Shibata. 2010. Integration of therapeutic

European Conference on Cognitive

in IEEE Engineering in Medicine and Biology Magazine,
vol. 27, no. 4, pp. 53-60, July-Aug. 2008, doi:
10.1109/MEMB.2008.919496.

[12] Moyle, Wendy, Cindy J. Jones, Jenny E. Murfield,
Lukman Thalib, Elizabeth R. A. Beattie, David K. H. Shum,
Siobhan T. O’Dwyer, M. Cindy Mervin, and Brian M.
Draper. 2017. “Use of a Robotic Seal as a Therapeutic Tool
to Improve Dementia Symptoms: A Cluster-Randomized
Controlled Trial.” Journal of the American Medical
Directors Association 18 (9): 766—73.

[13] McColl, Derek, Hong, Naoaki
Hatakeyama, Goldie Nejat, and Beno Benhabib. 2016. “A
Survey of Autonomous Human Affect Detection Methods

Alexander

for Social Robots Engaged in Natural HRIL.” Journal of
Intelligent and Robotic Systems. n0.82 (1): 101-33.
[14]
C.C. Faria. 2017. Towards the Development of Affective
Facial

Diego Resende Faria, Mario Vieira, and Fernanda

Expression Recognition for Human-Robot
Interaction. In Proceedings of the 10th International
Conference on PErvasive Technologies Related to
Assistive Environments (PETRA '17). Association for
Computing Machinery, New York, NY, USA, 300-304.
https://doi.org/10.1145/3056540.3076199

[15]

an Interactive

M. Anjum, "Emotion Recognition from Speech for

Robot Agent," 2019 IEEE/SICE
International Symposium on System Integration (SII),
2019, pp. 363-368, doi: 10.1109/S11.2019.8700376.

[16] Ikeda, Yuhei, Ryota Horie, and Midori Sugaya. 2017.

“Estimating Emotion with Biological Information for
Robot Interaction.” Procedia Computer Science 112
(January): 1589-1600.

[17]
casting Care Robot in Rehabilitation Using Real-time

Sripian, Peeraya et al. ‘Emotion-sensitive Voice-

Sensing and Analysis of Biometric Information’. 1 Jan.
2021 :413 -431.

[18] Sripian, P.; Anuardi, M.N.A.M.; Yu, J.; Sugaya, M.
The Implementation and Evaluation of Individual
Preference in Robot Facial Expression Based on Emotion
Estimation Using Biological Signals. Sensors 2021, 21,
6322. https://doi.org/10.3390/s21186322

[19]
Healthcare 4.0: Visions and Enabling Technologies,” IEEE
J Biomed Health Inform, vol. 24, no. 9, pp. 2535-2549,
Sep. 2020.

[20]
Electroencephalogram Based Control of a Robotic Arm for
Reach and Grasp Tasks. Sci Rep 6, 38565 (2016).
https://doi.org/10.1038/srep38565

[2 1] L. Tonin, G. Beraldo, S. Tortora, and E. Menegatti,
“ROS-Neuro:  An  Open-Source
Neurorobotics,” Front. Neurorobot., vol. 16, p. 886050,
May 2022.

[2 2] G. Beraldo et al., “ROS-health: An open-source
framework for neurorobotics,” in 2018 IEEE International

G. Yang et al, “Homecare Robotic Systems for

Meng, J., Zhang, S., Bekyo, A. et al. Noninvasive

Platform for

Conference on Simulation, Modeling, and Programming
for Autonomous Robots (SIMPAR), May 2018, pp. 174—
179.

[2 3] W. Jo, R. Wilson, J. Kim, S. McGuire, and B.-C. Min,
“Toward a Wearable Biosensor Ecosystem on ROS 2 for
Real-time Human-Robot Interaction Systems,” arXiv
[cs.RO], Oct. 08, 2021. [Online]. Available:
http://arxiv.org/abs/2110.03840

[24]

emotion estimation ROS component for Robot to

Takumi Iguchi and Midori Sugaya, “Real-time

Communicate with Human”, In Proceedings of Asia
Pacific Conference on Robot IoT System Development
and Platform (APRIS), 29-30 Nov. (Robot Challenge 1-2
Dec.), 2021 (Short Paper).



