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The Mechanical Challenges and Solutions in the Development of Robotic Devices for Nursery Care
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Abstract: METI/AMED has supported to develop robotic devices for nursery care including power assist suits and devices
for transfer aid, walking assists for outside/inside, safety surveillance sensors mainly for dementia persons at nursery home
and private home, and assist devices for bathroom. The robotic devices has been developed by robot manufactures or
welfare device ones. The robot manufactures are eager to apply robotics for the development, but many of them lack the
right sense for welfare devices. On the other hand, welfare device ones should know the required specifications of the
assist devices, but many of them are not good at robotics. Besides, care service providers demand the robotic devices
with right specifications at low cost. These problems invoke challenges for mechanical design of the robotic devices. A
solution for the challenges includes a smart design tool using digital human model that can produce a useful robotic device
at a low cost.

Key Words: robotic device, nursery care, digital human, assist device, power suit

1. LI Wb e, RGO =7 T 7 Fax—F %Y U7
METI/AMED & R > MMriE#asBHREIc BT, EAS T2 HELNERTERVOT, TV R, 77 X DH)L
DEHOTR Y M EBS OB EIToTE TS, BRE EREEALT2ONRRETH D Lo, e hoRkEan
X, B Ry h A= —DEHEER A — I —TH DN, 7R FELWVWREILVRELLROTLE- TV, F2, B
v b A—=H—iFa Ry FEIRIZIZET TV 2 BRI Ry NA—I—DHlERF DL, VTN THER
RKOOSNBLEEICONTOMANZ L, WITHE S TEZFHIRMEYSEMEDT / Fax—X 2flio CTEH
— IR L L TH LTIV R W34 Ao T L7-h, BiERZEMAR s b2 TEHELEZY &, =
WAHNR, TNEREAT IRy MR Z2WEERZ 0, APNEBBELEZEHENRINTND EN, BN KETET
Flo, MHEERER L LU, MK TR 2Ry bR BIGICELATLORH NI LWL OB S,
kT3, INETSEHBHOF oY 27 PO SERETHKT L.
INET, BHRE L EEREFMFEECHAILZNS HRSWHFOPFD6 pHOMMETE T LTI, ik
B ZED CTE T, INLOHEOMILEZX > TETWVD, RWxE WD L, REROBRIIHEMERNEHTEHH 0N
ARTIE, T OREE L BIEOBMEICOWTRNT 2, £, F7-. ASFU B UHIZOWTIR, FEBE O I
REODHDHDOHEHY, aAXA ML T EHIZAEHORE
2. AFEORE Lo TWA, LUN, HAREEICHREZIIZET 5,
oRy Mr#EER OB Y 0t 2 D6 2RI RET, 2.1 EERBEIEHE
BRRLEE YA N—FA 2D HAL WX A T3 R %= TR 579
o Lo DDEED BT ORMD BRI TW%ﬂﬁWﬂ'%ﬁﬁg WCERARRD AT =T V2 b &5, —F5, HlEUEFRO~<
\ E*,!Kamr;‘zgmwmm | B EMITORIE :2’?\"?? 7 X/I/X\F\yli%j( 30kg DI AP ET LT A I
Asaso ) P A— TR E O AL TS5 45, RO R A & RS
ERBIEOHREIL D | ERBHETORE HOIREVELL 25, FRICISL T, BiliRnT 2 N7
mrEsmuvian (mesn | WO |guiw | EBET LOBRBL LS TN D,
PR A 2.2 EEEUBEXIIEHESR
ﬁMﬁyhfm ﬂ7mﬂ NIV =7 OBRT VA Xy RORKEED T2 2
N—F-UTNER || A—F-U TR KL, A%OBENESRS, v v ALD
(o [ w Sasuke 1, HFEF-H05 b A L~OBRBTEARVZ &R
L 28N | BTHh 5, B EEBRIED Hug 13, PJEE YL 0 /NEME
JERSATIE e, AEBBECLEZDRE S LR, MBI R b
Fig.1 V-model of the robotic devices development Xy Thbd, BINEHOBRERY A MEEIL, DK
Bk o/ YR EEN D,
IOV FETATIE, WNEET ENEEOEIEDORTO 2.3 B BEiEHES
BB BAE - [EE O BAEIZ LS W T E A EEEE L P RT V=2 AZAD RT.11Z7 Y v 7 TOEREHOBREIZLD
I % MR R A — 0 — 1T B B CORBRNEE T, H—FHEOX v e AN REREEEETH D, IR
ZDORBPIZE SN THERO B ERZHEEIIT> T D, DONHERBREANCTH D, KT, AEOF ¥ 2/
Ry NA—=I—IZZIBRARBETH D, WIZ, @R IR WRMRRIE A C 72 B 7 A TRRFE I N, EMRYERF
A =N — I OEHERN I TOL, TNEEHTS DY "MLF—RZALFERETH D,
HMingm< <, sl y hA—D—FZBBETH D, 2.4 BNBHIIEHES
Bl 25 L. bDEAFEEG A — I —OFITIE, BIRITH ARERDTFILIELZHIE ST, BBEETOLEZ AN ED &
WAAMSREIZE DA LR L TW AR, A EB T 5 Bk SNEHED BREEICKIETE, M VEOETRELER TR

S-001



| Biias

72 /NI OREER OB ITH R T Zawy, BRI AR & 72
MEE o TS,
2.5 St iEmERs

TOTO O JEF=RFEMNBE X KEFEIRII T RK~ORE TH
BRETv v a VETEAAPRETH S, 7 v o fbik,
KRR =T 7 ) OWIITTERRETH L, Hhtpa
HAHGICTEENE I DNHETH 5,

2.6 ABAXiIEHES

ABEATHOGHBEF TH D, S 2B ~WET 5
DPEHETH L0, BEFOBMEICRE TE 2 HEL LU
REIEFFEBETLZ L, BRLEWNERERT 2 Z L 037E
Lo TVD,

2.7 R=rY ZIEHE (NERER)

ARGTIIL 8 MR ICHR AR L, D e b 3
AL EFETB L TWND, Xy RTOERE BV SN,
BERFEORMIT, EHLVASLVOBRETCEIATE TS,
AL LTI, BRI R AR R N B B ) B AL
FERMAEmTELZ & HAPRNT-DIZKIF~DHE
DR Z ERETF N5,

2.8 R=rY ZIEHESE (EENER)

AR O W TEERICHEI L 2 <L BEDO A —T—R
MEE DB VR FIEORREEIT> T\ b, HLN->7=01X
BRI CTORSFY TH D, WEITIXERNBHEAL T
W3 ZEEMET DL, time of flight ZRIEFRE LT 5
HEEE o PR IEFICITEE L 2o 72 R FEE LT,
RE =D 25 % 4 FOMEEE ¥, 24GHz # D
BREME S L—F — e — Nl & o 7 REEN R X
. WHECTOWKEDORAMB AR L 72572,

3. fRIRK
2Ry M ERSHEOMEEZE XD L. LTICRT*
HEHIvETH L E B D,
() A a2 —va vz bkER:
BRI A — T — D K 9 72 fRBRIZEESL s oD iZZ
LWwe Ry hA—h—nuRy e Oz & Et
T AL, FIHEZEDOTFTVE L a—~< BT, o
DEFI, ZNLOMOMBEMBAEERET V., EkE
TV R B L C, R ORI EH A2 T AR, BT o
BB ZERTE DN E I DEEENITERTI2LERS
b, Elo. BEBKRICOWTIX, FORE I PAETEZERH
THHFENMZOWVWT S, FRIOBRFAREETH D, =
D HEDOHEE % Fig2 (mi+ 00,

FORIIEL—TY

A
EAH =T

3L Pl 5
B4 BRED
—

ORy M EHER D
R & EFHE

nERrEme §°]

FL
A

wWIEE

EA ESE
AL #
HAMH

Fig.2 Digital human model, robot model and their interaction
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