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ABSTRACT: The work aims to explore the framework of a data-driven smart product-service system for the healthcare
field, to drive value creation with data and provide theoretical guidance for new healthcare system solutions. Through lit-
erature research and typical case analysis, the current status and challenges of healthcare services were outlined, and the
development of smart product-service systems was sorted out. Through consolidation of literature, the smart product- ser-
vice system data for healthcare was summarized and classified, and a four-dimensional data-driven framework for design
of smart healthcare product service systems was constructed based on "product-service-environment-user”, with the spe-
cific data-driven paradigm and value co-creation process detailed in the context of representative healthcare product cases.
The smart product-service system has great potential for research in the healthcare field. The digitization of business
processes and services, combined with the emergence of new information communication technologies, makes information in-
tegration and innovation possible. Through the integration and innovation of information, the massive amount of data in
healthcare scenarios can be brought into greater potential value. The data-driven smart product-service system design
framework lays a foundation for research and development of design strategies and methods in this field, and provides
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some theoretical support and guidance for design practice of data-driven intelligent medical product service systems.

KEY WORDS: smart product-service system; smart healthcare; data-driven; value creation

SRR B9 5 4 PRI, 08 A Aol JE53 i SCHA
ok, A D TR S5 e AR FELL T R 1] B 22 A
2 B st B A 1 7 O R 95 10 A fige o 56
AL SE B T oK, Xl 55 Y SRR D 7 i AR
%74 (PSS) W, fEitIEmt I, B i sy i
KM T TR T RS RE—R ™ IR 55
55 (Smart PSS) B, s et A8 k= IR &5 %
GGG fh s RGERIA 2], BB e
7= il MR 7 R 55 S R i R T SR, TR A1 s 4
{H, MNTRTEER T (587 IR 55 R GEi A =2 Bkl
B 42 3R N 1 28 1 A TR SR 195 52 W) B IR, 597 40
ST T T T A AT AT 1) R IR S5 R e I
P W1 i, o il 5 R A9 R0 RE 1 A ML T e A%
GEbyr vl FURT, %7 BRy7 AR B i) B2 20 1k S 4
GRAES, X BT U e IR 55 R G R 5T
i AT TR

1 BEEFmRS RS

1.1 N RIRSREE R~ RRS Rk

R SR R Re B AR AT K i Z A e, SEiE
M5 BRLEASEOAR | B 58 5 1 = a8 . Pk I il
W2 P HE R G R A . DMESEAE R T P L il R
A 55 B AR R M BE = IS R 48 ( Smart PSS) Yt
AR TIFER LS . B EEE MRS RS H
Valencia Cardona 7F 2014 4E 5 U4 17, AHF 98 1
Zheng ¢ NIE X, HRRE= IR S RGfRREN “—
Pl T T 3K A M (E LAY 55 SR, A0 35 5P R 25 40
KEVERNSHE, BRERGAE IR, & fe H 1%
FEAAE A AT, DA A B L R 55N
AT B SR, WSS 7 LRI R4 7 =06 e
ToR” B AT R R e RS RS —
A BTSRRI, BCEEE R
e IR 5 R G 518 50 i IR 55 R 40 die WA S 1 X))
Z—o BT IRS RERR S, BFEER ]
FH TR AL Be AU E B A IR 55, X 26 R 45 38 i 5 B
(IR a8 ABIRENESE ) 3 H., ATV SBRE
B REGEASBRAFAT55 . BB i ik 55 R 438 o fifi
A R 7 P A 2R G AR R SR IR B, Ot
XP IR BE AR B KA E AR B B — 2, TCAEANTE
1) JC 2 38 1 1 et A AR B FR ARt 1 BBtk o R %R 4y
BRI N T BB £ 50K 50 8 0 Re ke e i BHiE , e
£ SR AN F I EC (N

ST EAE R i IR S R G HA Y B
RES17, BRI #5 mk AR 40 T LIAR 8 24 iy A PR B A S

AR FH P15 0 A AR R, AR IR 5
F e n] LA i 1 P A R A 2 A R £ A S Y
ok, MBS A 2 B RN [ RER, #%
1 S5 ISR 90X 5l ) ol 55 3 R AR ] 9 (e (ELREG , O
Rl i v T B A A 55 1) P R 3 10 P o

BIRE G IR 55 RGP Z B BOAE A, {2
A 8 R UL LAE il AR BB 77 SR, AN B e
RACH B AR EE M (. FIELZ R, BRE™ bn
255 Z2 G AR A | e | I I AN A O B AN 1) o
e, BERESCI MR B AR R L TN LR L A
BN B AR A LA B AR 55 1R 5, O B AL
75 BB AU BE 3 AR X AT BE H B 5 A L

1.2 HEEfFIENEESRmRS RS

N OISR BR S A %, S ECT R I7 IS5 1Y
TR, RREEST RGN A T PER,
FAS AT 3k A Hb T 2R 55 R BEAE 7 B8 R T 4,
A B B b, WD R S A HERR . ROR
5 T )R 2SR S BT A B RGBTz, B T
T ] 125 97 AT ) B T AR 5 2Rk o BUORAE R  BE
i IR 55 22 5 B HAH S M & e 22 A 40 sl A 8 i | Tl
W | s B h g A R (BT iR AR
JEDRL, S 500 6] 57 4008 A RE T i IR 55 R i F 9 0
RFesr. R, BEiFYs— a6 5
1R 45 2 G5 HAT 5 W 7 00 1 R AR 1)

EEIT Yy b K s BE , W T T (EMR ).
BE A AR 5@ (PAC)., IEIRBSFR45 3 (CPI ).
VST RIES5. (LIRS R | BEEAR . B
LR R S, IR 20 P B 2 SN A 1 BCHE A AL ATE L
ORI R AME L . B AL B P T B — 4 R
RERY R Gy 8, A& RS b D& B2 7 7= i 5
HRSS A B RE = S 2 G5 0T LU FH = i (5 FH
B B KRR, A SRR O BN 1 4 Y T R
T, YRSNA 25 A0 7 T2 ] g 3R] 2 500 Sk
W IR S5 WS B R A —IRME R S, ¥ KRB
BAAT ) 7 25 0 B LA St R ) £ B R T i 1 40
AR RE TS RS RO TESE R CIHE T R
b, $RTFFHAE S 5 ) B U RE T .

Al 7E il 2 BT P A R S5 RGP i, i
Wi e Lk A N IR E | IREER I SRR . T ER A S
70N FVET Xk 4 g 5 T 3 ) AR S R IR A
e % (UL 1), FEFEE LA 2B A S A 0
HEp AR (WE 2), it epikak, &
KBNS A, B SR d ik, JHEd SRR
Il PR A 227 LA, A 05 A 4 BB e, Bl R8s
BHIF, MEST R RSN



30 %% T 2022 4F 12 A

RICRE EfERS FRER
BE ' \

(=) ( t )
=) —_— =
i | eGateway#giERI%
RS = PR
B !
PTE
(Y
| Benelinki@&fEaiiit
( \
Bz \ " o ; "
= -~ AL i FREFL ECMO CRRT
BRI R

BERLR, ke IREMEL, RTSNEE

_ _ RHRAEIRRE
SpuiE - RESM
i BESE
SREEE - EUES i
- R
X B skt
-HIS -PACS
RN ) ST -us - CPOE
S -
HEER
BIEERS, 1RAWSEED REREIE, BIHRR
chstik sty

BHE

‘ !E
!; ‘ ]
P

= T !ﬁ&!‘&iﬂi ( FFERRE ) . =

{ B B B = Qe Q=
RS Py —
o =
g g

BHS

3 B OB R«
]
'
]
'
ER-- - -
o
oy,
‘o
[ ]
'
K B R

2

g

g

g

Fl1 SR ER By &
Fig.1 M-Connect I T solution

HRLRAES z
M-CONNECT -
Cc» Cc®
BEESEX TS = HPEFERE
HuEE p
BHMiorr i
A= ™2
& oz EE éi» an w
IR ERE =GO FEGEELHEE REIREE MR ETT
DEJ M B E R BR e B B @ @M A z

B TR choadk L =R R aIES s MR &k B E i il

P2 DU I A R Al ) i 0 R B o 4 B ATE 24
Fig.2 Management framework of Mindray smart hospital based on smart Internet of things



943K 5 241

WA, A BURIRSh AR REERST I AR 5 RGBT 31

2 BIFERINEERETTRRS REiET

HEZR

ey = 5 H R AR R ) 2 28N, TR
TEREE RSN, T kBRI Sh A e BT e S R
55 RGERZ O L, XA MR, PP
KHITTRetE, T AER e SR R G Ak an R T ik
EHHR S FOLEs , IF B BaaR EUE B AR S 2 K
HEL,

TEMAF 5T, BFFT I A 4G 1 4R ] 55 A
K e 7 b IR 55 1B PN A SCHR o e 4 SR SCHikA:
2V (4™ . ScienceDirect. Springer. |IEEE Xplore.
Emerald) RIEEIL . RIS, iH—45E
I R BB 7 R S5 2R G A SR I SR, SR A A

MSCHREEZE, BHEZE T 4 RS 5 T O
/s | PR T IR Y U4 € N 1 € o €1 N ]
Tia) A58 1) 530 R ) FH P B Kt , R LR R T 4 4
JE BRI | A 3 KX 7 14 SRR

KR R RE ™ i R 55 R SRR, B A R
TR T RO TORIR, BT R BAE N, B e
77 i s RGBT S84 LLS i R 55 AR Y 2
AIRAT, AR, A ot TR sgE B
wy, RS, TERXHRERT, BEE™ Mk R85
R G i i R B R 48 Rs dik sl s
O (AR SRR AN B R S R
] R PO R R AR (R R AR T LA
Ry ALAE I £ R 2 A OC T SEBL XU 9 H i 1
3R T A R R B 3K S R RE BRI 55 &R
GEBIHESE

X1 BREFTFRRSEAFHHELEELRS
Tab.1 Data dimension summary of smart healthcare product-service system

A L CIESL . o
e e, s )
e TG . w408
IR e e TR et it

B FR B O iigg%iii@gﬁ%ﬁﬁﬁm&m\ﬂiﬁﬁ\ -
e e 07 HET OO, BEANSIERD. B
S CRE LR, QA RESEL IR, -

R AL IR FRIR A

3 HBIFEEIHEX

3.1 EFmIT AR EIRE

VAT i) 7 ity 140 5030 2 208 K™ il RS a0 ™
PR ZS Bt , 7 5 T BB Sk s UL 40 7
oty KL B A P B2 A8 1) 2B 7 5 B R R KRS 4
ARE . BIINBE s S . BRFCE | [EHTARRR | $84F
TR WASS R EEMY, SR RS iR

HET R B A SR SR R T AR R A 55 B, Rl DLl
1o U £ 1) G 5 B Ol IR R EL R IE & 1 B R IR 55 T
ok ES S, IF R g PR ARk T i 1
50, AT B P A T kAR B BT
REMEFTYE BT 5 T 446 P 4E 3 i 77 i, 7 8 X i8R
Fl BN R B AT B 0, AT U D AR P 2022 4
FRAFLT 5 % ) NuboMed Medical 10T Kit 3 H , 2 i
TARGE BT = S RS i =, SR B E ) D ReE
P, A S SCER P B AR L O R H A A



32 fu, B TR

2022 4F 12 A

AR SRR, IR L R BE M 4, SEHE Y AR
KR RERS I Bl 12 55 N B3ASCHS TR A PR PR 3 (L
Pl 5) P, SR A TR, B b R

S

e BA R
EOY IR 238

= mEUEIRRhRY
M{ELEN
LER
ErRs | Ress
T Rt BREE
l:l.:.ri/R

! SREER - I
LT i fﬁ f" G) femEm "-‘ .f
e x* m e

; Rem e BENE
 swomt. @ RSH
15 e
_ ﬂﬂ%ﬁﬁﬁ i A REHE
¢ g g s £ o
mE | | e W HE
PR RIRAN fjixﬁﬁ ‘ N il
H | ) #BR
HHEel | SRR . RHRS
g BiE BERR
TR 18- y ,I}(* ﬂf;':mL { 4
L e B AT £
N h IR
myms | HESH
_________ o
FA P EEIR DAY
fir{Eel

K3 Hdladkah i BEBRST ™ dh I 55 RGBT HESE

Fig.3 Design framework of data-driven smart healthcare product-service system

e RERS WREE -
BEIE . BEER  (EEER T -
\‘ ﬂ [
BE A,
ARG s R
’ EF
. v ST i ! \,
Efﬁ% 1 {ERIZE Eﬂ'ﬁﬁ___b — ! “
S BHIE  puTHE  SEE i
R fEs ‘g A ¥
BE N,

P4 5™ 7 T B9 0 K s X
Fig.4 Data-driven paradigm in products

o BCESE, AR AR o M R SR
DAL, AR A A IR

AR S5 B HEIRBHAY
fHEHE

B HHEIP IR

HRMECRR

BN HRIE

HIRFIR L

IREAEBRRER
KA EREEER

BRIREHE



943K 5 241

WA, A BURIRSh AR REERST I AR 5 RGBT 33

K5 NuboMed Medical 10T Kit
Fig.5 NuboMed Medical 10T Kit

7 it AR S B A 57 s AT s DL B A

B, WARMEIBCE | BT AT | Frgint
[F) 25 , X 6RO AR A BN BE ™ A IR 55 2R 8 ) e

B . X FIR S A HR AR R UL, 7 S RS e T
DI BN FHERNZ &2 BistT . fravoli s & A4 i,
DI Sk 1] B B4 A6 M 55 A e 4 o 40K, IR P
o B U 8 FH 1 e R A s SR A, A A LA 1 7= i T
AE . P FE B B A A B X A BT
BRI NGRS, 77 RS B e T 2k
iR, LA ] = SRS AT RS, e R
%5 T AR S I b ABHE BA5t a2 2B 1R a8 a5 ) KL
B o oA TS Bl B g N 53 MBS i B 1 I 0 3l ) 2 R
Hh R BB A BT H R RS B0, T 3 B ) s A
A5 25 P AT AL A A TR R A AT T ELAE BB — R EE A
rHr T.H HemoSight & ( ILIK 6), BB T B
PN B SIS T A RO M T AR 2 e
PR EE P 4R B o0 G, AR B
PR W, AR L N R 1 1 B A Bh it AT 12
Wr o FEAf X LE PR PERR , BRSSPI YT 1Y T ik
FEHEAT 0T, MARIT &Y, e s R P,

HemoSight

Diagnosis Test Evaluation

Follow-up

All
“ElWI 85

Physiology  [EPSTAEEPPS

Graphics |

Physiology
Relationship

Decision Model

~ PEEP 30

*GEDI 850 T
*GEF 231

PP 10
Pplat 20T

ABPS 120
ABP-M 80
ABP-D 70

c 210l
HR 60

svi 351
sw 16T

Sp02 98

0021 414
vo21 127

Kl 6 LA FENEE G T H HemoSight
Fig.6 Mindray comprehensive analysis tool HemoSight

3.2 HEMRSTTEAIHIEIKE

M2 55 2 BE 7 i Ik 55 R GERYJCIE J7 I, R ARARME
FH AT A R R B, (B S 4R BT IR S5 DR ORI
FEE, G aEng . e BARMR S N2 2 B
A A T B AT R R TN | R R 55 4R A Y
fil« PRUEAR 55 09 B T Sk o BT S st g a5 ml L
BRI 3 0 BT R IR 55 F0EE T i IR 55, BAA T
W, BT MR S5 AR R PR T SE | A8 M A R
5545, BT A I IS5 B R AR dh R IR Gk 4
7 T o

TEERRT N AR S5 rfv, WS I 55 e B A al ) A B
IZ A RO ARAERAE , R B2 hL 2 40 i
55 R RERS AR PR 1 05 IR DB Al 5P R0, DT B 473t
TR ARG 3 TR R 55 30 FE B 0 AR AR 55 1 A Tl 2
PERTTUIN T — 2B 55K, M g5 i P (R don] LIAR
JO7 VL IR 55 (95 2%, AGRIIE B2 (L IR 55 1 s 420

TERE XS 7= i B R 55 T, 0% T ISR BT il AT
Kl ss Bl , Horp it WA R AR R, IR R R
. B H& . EiH & R IR AR S LA
BET7 7 i 48 o A FL A A S 3U) PN 52 310 4% b ORE A5 1M 2%
R, XS BT REAT R FR B MBS R . AR
PR AR TR E ARG B AT Tz B9,
BAEVFZAE 0T, ik 2o X0 12 5 B U1 04 e o R
oo DI, T B B e P A v S5 O ARAR Dt PR sl 7
RRAERT, s, —Sei2 Wi O BT T A TR IR
Bl o BT IR A BT AR I 55 Bl SR T
SR B 7 2 AT LA P . AR R T
Ty MRYGTTZEIMGES 5 FEA 3o 0 077 e 1 P 75
s NARGHEBICE S A RBEE RS, SRk
PR T AR S AL B IR S5 HIEE , R RE A 15
INESh, e SRR AR, KI5
BB DA AN U T 9 PO IR 45 1T A
PR sa, WK 7.



34 0% TR 2022 4F 12 f
ﬂ ERRNEERE
L)
_______________ SMHIRASE R 2 N -
stxieg o HEET  MMENE —
\ t oo HAFE
L MRS EHRE  REWR 3 )
ERHTAL \‘ 5; " DRAEPERA
. BEBE , —
;& . UELENES
BEE l\ rav—
BEEAERAR
SA T BEME  mEmE
MBS . mexm  mens 0 0T X
............ ﬂ TRERBSAS
‘A |
BE S RARP R

K7 e ds I i i 2 K s s X

Fig.7 Data-driven paradigm in service

3.3 FEIMEFEBIHIRIKS

PRETRCE AL 11 IR AR A0 B2 7 R, X
SEHR R 2R R BE ) IR 95 RS TR AR &R
U REE X LE R AT 5 4R, W REAS LEA HE 7 dh ik
55 R GUNRE LI PR BT RIS A S B AT §E A9 28 B
PR XTI, AR T RER A AR s 0 BT T
TEFES , AR T2 %5 BRI  E TT R A £
MIRTT 5 X T BT i s I 55 jy AN R 25 4R bRy I 3, &
A2 3l DX PN B9 B R KA L RE 6 S T S SR A8 W 5 1
PRE 5 T BB Sk s s, WL 8.

ZRPIR R T 8 2 Bl A 22 32 B B AE X S A
RIRBTR RN o F AR FRBE R (45 K& F . s
fE . B, M. P KIRSE, XL
TE R R N 3R A DI B I 5 A R I . B 48 3
DX PRI R s A AR, A B T 4R AT R By 1

S

SRR )

BRI

S OHERE L eHss eiER

EfG O BHRE HESH

REE . SHREE

o ORSEM WEGE

meEE

TAEREEXTEG ST 25 i AT IS it o DA o i,
FHT T 20 A1 R 5 FRT A AR S v e DR A A B B
FHOPERIR BT REE BT, ETRESH
S R R B IR BRI, e M R I X
K ALY, DT BE A% X Hh 2 HE AT B2 T A
AT TR, BB TRl Sk, EiRE
SR e Y BE A B R FE B AE B AR A AT
R B R R B AN s iR T R A L AR B MR
BEIR & 2212,

I3 — IR BRAE ST T PR RS , BAE IR e 4
RSO . BRE A SRR | YR AR
PR 09 BT PRI R, A7 B TR Be g Y B AE B, fi
T B P BN A B e 9 R A T e O xR
Bt A EAT Wi 032 W ) Sl 2 22 HE L SN AC o A T IR B
AR B BRI O0 , 3 T DAL £ 2 7 i 5 P SR o
WP MRS T

I P
}
BEH BT
FINEERE
RFREITAE a
| BERRRERE
BE .,
Q- RIE=RRERR
BEE |

RSB SRA
Fa TR
ﬂ v BRBSRENRE

BE N, BEELRR

K8 Ry i i X Ak s v sk

Fig.8 Data-driven paradigm in environment

3.4 ERRAEHEEIERS

TE RS 7 R BE )™ i Il 55 R e, TP AT
RRURE N, BF K| BT TAEE | 4e P A0
By 7 A B AR TR A o SR SE T A i
FIR S T Z AT A R YA i T v R 4T Mol 3t 42

Y

P JE AR A BT R G K A P A
PREg e MSCEdE, A ANSIH2ER, fln
ARl R BOl . HORRGLAE AR SR . (A
J PR AT HLP A, I A AR
w5 T DU S8 B R ST R E o HAT, 7ER



943K 5 241

WA, A BURIRSh AR REERST I AR 5 RGBT 35

ZHIEOT, XS R L DRR S R
1), JF%A NRGZE N5 b BRI, BdErm
BB TEPRUESE . H, LU i B8 G
R 55 R Ge T BLAEAR Ar FH P SR B . B, mT DL
IR B BUAERS PR D s T A Y
FRP A CHR N 2R, 5 BB I I SZ 45 00, X
PEHBVC BLIE 7 B 1% 25 ) i &t . 15 5 597 1Y) BeneFusion
NVP £ & —Hiil RS0, REASTE 7] )12 (W15 5t 75 SR #ft
WL, R RS SRR R T BE R 2R
ok, ULIEL 9. X ZR G0 b B A 25 AH O HEA T A (6 gAY
AT DU G R R e i 2 A P, AR A B
57 M55 FF SRR 55 0 e i o — S8BT A I I B IR 55
REC LT IHB R B BN ANSS £k, BIZGEREHT
117 —ZR 5B TRE RN AR 55 BETT, AL 4G [R] A5 H s 1 I 4
. BUGEAEREE S S R I A R e 1 B,
= A R A Gt 2 A ik A A R RS B

L

BEOGEX . HEIEH

Centralized Data & Connected Synergy

InfusionView™ on Patient Life Monitor

Ko WEnza—mit AL

DLHEAT 25 AL 10 P 2 e 16 139

PR BRI R RS R P i otk
A7 MR, U IRIESE 1T RS A A5
1B 5 AR S . XX SRS H i T 4, g
g R BT P oS, I a4 i B R AE
AT DI BRI . ZR Z A 38 3 il i TAE
[i) Fsf -t ) LB A, b PR T A MU TS Y A
PIR X5 RGO Bilan, st il Edg . e, O
RN S8, v DU SO R B R SRS T
FIEPIE B, &I IR T WS & 2 HE— e A PR
PER G HEIRYY, MEREEATEARET, W%
R R KBTI — S P T AE o 2488 1k A A
Wi o (HATEER R, TR A AME B
FEE . Bk, BoBeE S “Bias” “BURns”
HLCAURR”, I 75 % BB AL A ) B, P 7 T )
R shiE=, LA 10,

CPOE EMR HIS

Fig.9 Mindray all-in-one infusion system

FAP 3]
BEER

AFR

- o APER
IR

S HRAE

TTARE

£S5tz

o7 IMESE
S AR

BER
SHiE

-

-- -

v
R ;‘; t S5HENAT. BEXK
N
A
DR
\
\
2R \ a - 4
a t EREHI AT
BE N,
/T SREEMMmELE
LR
- 3 an v
2IRS 5 AP EiP \\A ETREMESH
EIERS TR .
-
A /Q ( BICEAIARSS
gE .,

K110 JH 5 T A A B Sl =X
Fig.10 Data-driven paradigm in users



36 (S

T 7

2022 4F 12 A

4 MrEHeIE

AR 0y i m] LA 2 £ 14 BE A5 0 i &
R R AR 55 T RE . FeillE, AR™ fh—
e 95 L0 22 18] ) LR 3 R BE ™ ol A 55 R L Ak e
J7 S4B A B SS AT A, ik B S BE Y K
-, T st 52 DA B — ) AL S B 1) 7 P 7 i — Pl
F5 W B IE 2% AL o TR E™ dh i 55 R &,
et T A R 55 19 265 B8 A 1) A i 5 2L AR BT
Yt T AR OB AT A A LSS 5 H A,
XREME A RIS T T A AE L . Bz & A, A
FF 2R ARTEAFA P 75 R S A A i B 7 R 55 15, A
1T 5 T TP B9 Al 55 R 6 R T

TER BRI 7 d iR 55 AR 58 Hh Jr 7 A AR T 1) 7= i
g5 . RSN B R REHE E A S5 A0 SC T B LB,
I BEE BT (3L [ B i i R 9 2 S o ) 2
MRE Z Bl DI A “00m” H2 "2 /Y
PMEIES, et Al -5 AN A RS 5, TR
BRI S — B BIPER

41 FRHBIEREISHNELE

BRIk S RGRE Y RER™ s A B I AE
ZAM R TR R RS R, R S A
Z A5 RS A R A A ARG, 7 AN R U
IR, FIRE RO LT 2 53 RN A1 R B .

BEI7 7 it B WA B30 BE 8 Lk I 55 g S Dl ) A
PR AT AR 28, AT REEE T5 (R X AR B AL
(47 i RS T A B, A O R B 7 A R
Wi AR (PSR . D s B R AT
TR EREE , JFIEA T EERIE A4 AR T
AZEST . By al R AR i T AL RERS Rl B B2 9 A
BB IR T ISR, 7 S DL RS A
RS RO B, T & PR R AR OG5 12
42 MRESHBFEEIHHMELE

AR 55 Bt , W 55 A4 A3t jg nl AT S 4200 3 O
JR M 55 ot R PPA, O o8 At 1) 9 P = I 55 A 44
BB BN Z (6] B 22, A PRy, P R AR 55
O RTFENE Wi RLPE A ORIETE ZOR S, AR, 5k
=R AR SR AR S5 N A S AR B E A XA 55 19 4
TARHEATIESE, AT LATE R B Hh B B4y s A7 R
AT By T M4 P 8P A oK i B 5 R 55 TN 2%

5B AR 55, TR T R 2
Bro Beit. Wil 58 AR IS e S5 2 [l B A A
Jal9 . AEEIBITR], A R A i R 5 s, d i T
TR T BE R B3O B SRR BT 7 el B 0 R AR
BT TARE RS 557 i S R A R b
B 3T AR B IR ST, DA B
A AR

4.3 IMEHEREIBNELE

BTV KR e RE 7 il R 55 FR GEAS m] P SRR
WE, ARSI R AR, X Pk == 6] o Y
N5 WA TR0, BRI 2 28 5 0 ] P %7 i
Jo e B RN 5 SR S B, B R Y SR A R T LAAR
P A R S ) AN T ) SR, 4R Y DAL A R A
PITE, PRUE= A TEAS R IR L N 12 e 5l 5
T IO PR3 B BT RELL 7 it fie R IR RE i AR AR A i S A0
JRAR, BRAG T o (1T 4 o A7 2% EL T el 50

PRy B By U IR I IR K, 9 Bkt 12
ST YT AE B, BRI IR T IR PR AR R AR R
PR EE IR, 4R BT PR B Rl PRIk B T 7 i 2 4
T . A RiER L Bk E . AN, R T IR,
AEAS AT B P 0 — 28 DI g A7 T, T H:
Je— 8 5 % P 355 A8 A5 A e A T A AR B
Tio BEBE. BRI GUAT LI i e o AL AR AT
T A B AL R U T AR A N A 9 SR £k 0 o ek 2 A
Fet, DADEPRCSE PR XA 5K o

4.4 RPREIEREENELE

PR Ss RGE R — 1 mEE . SIS MEEK, it
FEIEWAES RS, 4 AP L EZS 5500 0
fHo ML, T8 % 20405 w8, soils
ETFH “ZW”.

ST Ech, P RS RS BE Re s w
G EITROIE R, X R AR Lk R A XA
HREHEEA 2R . BRI CARN “mEH”
fifpph 7 28, BEAE 1L BE A= Bt s B st fe AL A B A
T Sh A AN BE A8 B, (o [ 2k P e s 1 3
T LB R #EFE ( Case-based Reasoning, CBR ) fEfi%F)
FHE A 250 8045 Sk fg i [ 8, R 3G i B T7 28
BilfE S, BERE TS T Jie R KUB i 2, sl R R
J& By BT PEAL RS TR TAE

A B A P s, A Bh S A e ER A R
AN, MEMPTE, SE5 0% ) UM
b, XA REE AW, T LASEE P T R i sh A&
Mo E T S8 7 i, P R B S A R M b 5
rn BTt R 25 AP S . TR A S PR
o 7= A AT AR T 4050 % 7 L e AR A L AR
BN, bk 5% P @ BRI R, I8
7 386 1 IR 55 T e AR 22 3 i A% o X 26 P 5040 3K 50 1)
WA AT = ST & TS R B AT ERA Sk T
RS Byteel

5 #iE

AERBEIF AT Y &R HOB A S, (B i % ik
FEIRRI PR (N BRY7 AR Bk . el 5
PEEARE RIATRENE ). BT HARNKEST T
G REETT RS U 561 R RE” pobLl, it



943K 5 241

WA, A BURIRSh AR REERST I AR 5 RGBT 37

LRSI 3K 3 1 R RE BT 7 il IR 95 REUE SRR,
By Gy st i Ao KA b R R w0, JF & TR
BT AR AL R AR SCTT B R A A L
A

ARSCHETSCHRBIE ST, TF % T LA 9K 3l A9 e 2=
JYre b IR 5 RGEBOHAESR , I TR0 AR 145 2 B 4L
8 5K Sl B R SR R, X T R R T
il I 95 2R GEfif DR O7 SR IOA I B PR i AR T H
B, AETEFRA I, & 5 BRI IT 3245 AN il R R
TEAE B AT AR 96 ) 60 o AR SCREAE BIE 5 4008 B 3 Y
BREET 7 b s RGEHIE , IR A MR R BT ix
THIIARR , Wi A A TSR I LR 2 A AR BT
KM o ARAE B TCARATE B BT Bl A W AR i, X A
A TS M ], AP KR B RS B
RIS

S 23k :

[1]] VARGOSL, LUSCH R F. Evolving to a New Dominant
Logic for Marketing[J]. American Marketing Associa-
tion, 2004, 69: 1-7.

[2] TUKKER A, TISCHNER U. Product-Services as a Re-
search Field: Past, Present and Future. Reflections from
a Decade of Research[J]. Journal of Cleaner Production,
2006, 14(17): 1552-1556.

[8] WANG Zuo-xu, CHEN Chun-hsien, Li Xin-yu, et al. A
Context-Aware Concept Evaluation Approach Based on
User Experiences for Smart Product-Service Systems
Design Iteration[J]. Advanced Engineering Informatics,
2021,50: 101394.

[4 MACHCHHAR R J, TOLLER C N K, BERTONI A,
et al. Data-Driven Value Creation in Smart Product-
Service System Design: State-of-the-Art and Research
Directions[J]. Computers in Industry, 2022, 137(1):
103606.

[5] XING K, RAPACCINI M, VISINTIN F. PSS in Health-
care: An Under-Explored Field[J]. Procedia CIRP, 2017,
64: 241-246.

[6] ZEREE, KT LL. BB ST IR 5 RGBT RS
[J]. f1%% T2, 2013, 34(20): 77-80.

PENG Xiao-na, ZHANG Yu-hong. Research on Service
System Design of Mobile Health Product[J]. Packaging
Engineering, 2013, 34(20): 77-80.

[7] VALENCIA C, MUGGE R, SCHOORMANS J P L, et al.
Challenges in the Design of Smart Product-service Sys-
tems (psss): Experiences from Practitio-
nerg[C]//Proceedings of the 19th DMI: Academic De-
sign Management Conference. Design Management in
an Era of Disruption. London: Design Management In-
stitute, 2014.

[8] ZHENG Pai, WANG Zuo-xu, CHENA Chun-hsien, et al.
A Survey of Smart Product-Service Systems:. Key As-

(9]

(10]

(11]

[12]

(13]

(14]

[15]

[16]

(17]

(18]

[19]

[20]

(21]

[22]

pects, Challenges and Future Perspectives][J]. Advanced
Engineering Informatics, 2019, 42: 100973.
KUHLENKOTTER B, WILKENS U, BENDER B, et al.
New Perspectives for Generating Smart PSS Sol utions-
Life Cycle, Methodologies and Transformation[J]. Pro-
cedia CIRP, 2017, 64: 217-222.

LIU Zhi-wen, MING Xin-guo, SONG Wen-yan, et a. A
Perspective on Value Co-Creation-Oriented Framework
for Smart Product-Service System[J]. Procedia CIRP,
2018, 73: 155-160.

PIROLA F, BOUCHER X, WIESNER S, et a. Digital
Technologies in Product-Service Systems: A Literature
Review and a Research Agenda[J]. Computers in Indus-
try, 2020, 123(1): 103301.

PERERA C, ZASLAVSKY A, CHRISTEN P, et 4.
Context Aware Computing for the Internet of Things: A
Survey[J]. IEEE Communications Surveys & Tutorials,
2014, 16(1): 414-454.

Porter MLee T. The Strategy that will Fix Health
Care[J]. Harvard Business Review, 2013(OCT): 24.
BRAX A S, VISINTIN F. Meta-Model of Servitization:
The Integrative Profiling Approach[J]. Industrial Mar-
keting Management, 2017, 60: 17-32.

MARCEAU J, BASRI E. Translation of Innovation
Systems into Industrial Policy: The Healthcare Sector in
Australia[J]. Industry and Innovation, 2001, 8(3): 291-
308.

SALAMATI F, PASEK Z J. Personal Wellness: Complex
and Elusive Product and Distributed Self-Serviced[J].
Procedia CIRP, 2014, 16: 283-288.

MAN HANG YIP, PHAAL R, PROBERT R D. Stake-
holder Engagement in Early Stage Product-Service Sys-
tem Development for Healthcare Informatics[J]. Engi-
neering Management Journal, 2014, 26(3): 52-62.
LANDOLFI G, ALGE M, CINUS M, et a. Human-
Centric Data Model and Data Integration Platform Ena-
bling Personalized Product Service Systems for Health-
care[J]. 2014 International Conference on Engineering,
Technology and Innovation (ICE), 2014: 1-9.

Moumtzi V, Farinos J, Wills C. T-Seniority: An online
service platform to assist independent living of elderly
population[C]// Proceedings of the 2nd International
Conference on PErvsive Technologies Related to Assis-
tive Environments - PETRA '09. Corfu, Greece. New
York: ACM Press, 2009.

HOU L, JAO R J. Data-Informed Inverse Design by
Product Usage Information: A Review, Framework and
Outlook[J]. Journal of Intelligent Manufacturing, 2020,
31(3): 529-552.

GAIARDELLI P, PEZZOTTA G, RONDINI A, et al.
Product-Service Systems Evolution in the Era of Indus-
try 4.0[J].Service Business, 2021, 15(1): 177-207.

ERTZ M, SUN S, BOILY E, et a. How Transitioning to
Industry 4.0 Promotes Circular Product Lifetimes[J].



38 f % TR 2022 4F 12 A
Industrial Marketing Management, 2022, 101(1): 125-140. mation Product Design[J]. Packaging Engineering, 2022,

[23] Reddot. NuboMed Medical loT Kit[EB/OL]. (2012-10- 43(S1): 1-9.
07)[2022-06-01]. https://www.red-dot.org/project/nubo- [34] miid. HTWM R feBT ™ i iR —2 e
med-medical-iot-kit-58384. MBS FFE [D]. i FEABE T k2%, 2015.

[24] Mindray. [EB/OL]. (2022-04-12)[2022-06-021]. https:// QI Jie. Intelligent Design of Medical Products Based on
www.mindray.com/cn/innovati on/deci sion-making-supp Internet of Things —Design of Intelligent Blood Glu-
ort-in-patient-monitoring-and-life-support. cose Meter[D]. Shanghai: East China University of

[25] X1IRTE. BAEeET WP RS Zg it 552 8[D). dt Science and Technology, 2015.

AU AESRTHR L RS, 2020. [35] XIEEHT, AR, 2. M (E 2L 00 7= AR BRSO (1Y L
LIU Shu-ging. Design and Implementation of Intelligent BRI S8 ——FF 0 BT A R 0 33 A 38 o A A R
Medical Monitoring Service System[D]. Beijing: Bei- [J. &HPFiE, 2018, 30(7): 114-125.

jing University of Posts and Telecommunications, 2020. LIU Jian-xin, LI Dong-jin, L1 Jie. A Comparative Study

[26] LIN Kuo-yi. UNISON Framework of Data-Driven In- on the Attachment Effect of Value Co-Creation: On the
novation for Extracting User Experience of Product De- Basis of the Mediators of Psychological Ownership and
sign of Wearable Devices[J]. Computers & Industrial Flow Experience[J]. Management Review, 2018, 30(7):
Engineering, 2016, 99: 487-502. 114-125.

[27] QI Hai-yu. No-Fault-Found and Intermittent Failures in [36] PORTER E, HEPPELMANN J E. How Smart, Con-
Electronic Products[J]. Microelectronics Reliability, nected Products are Transforming Competition[J]. Har-
2008, 48(5): 663-674. vard Business Review, 2014, 92(11): 141.

[28] KUMAR S. Parameter Selection for Health Monitoring [37] M, =F1afH. 15 BT B Ak B iR n] Ak vt B2 7 g o
of Electronic Products[J]. Microelectronics Reliability, BYsZ MR S]] f13& T #2, 2015, 36(20): 8-11.

2010, 50(2): 161-168. WANG Xi, XIN Xiang-yang. Influence of Information

[29] VICHARE N, RODGERS P, EVELOY V, et a. Envi- and Knowledge Visualizationon Medical Decision
ronment and Usage Monitoringof Electronic Products Making[J]. Packaging Engineering, 2015, 36(20): 8-11.
for Health Assessment and Product Design[J]. Quality [38] GREEN M G, TAN J, LINSEY J S, et al. Effects of
Technology & Quantitative Management, 2007, 4(2): Product Usage Context on Consumer Product
235-250. Pref-erences[C]// Proceedings of ASME 2005 Interna-

[30] ZHENG Pai, WANGA Zuo-xu, CHEN Chun-hsien. In- tional Design Engineering Technical Conferences and
dustrial Smart Product-Service Systems Solution Design Computers and Information in Engineering Conference,
via Hybrid Concerng[J]. Procedia CIRP, 2019, 83: 187-192. Long Beach: ASME, 2008: 171-185.

[31] XJFme. B TSGR b2 O R AR [D]. | [39] #i/bHe. ALk ™ i Ik 55 R Gt KILBHH B E T
W KA, 2021 [D]. & sUHL T K2%, 2016.

LIU Shu-xiao. Prediction Model of Heat Stroke Inci- HAN Shao-hua. Research on Sustainable Oriented Pro-
dence Rate Based on Heat Index[D]. Shanghai: Donghua duct-Service System Design and Its Innovation Transi-
University, 2021. tion[D]. Wuhan: Wuhan University of Technology, 2016

[32] ARG, BERCRIEE TVOC V5 Y I ma il ik 4R &R [40] TRRIT, sKIKR=, Al 2E. PRy Wil B 5 AMLsc i ot
[D]. BT ) PE R, 2021 T A AL BE[ ] f % T AR, 2018, 39(2): 113-118
LIANG Dong-jing. Exploration of Low-Impact Survey WANG Xi-yuan, ZHANG Yi-yun, ZHENG Di-fei. Emo-
and Measure Method of TVOC Pollution in Hospital tional Design of Human-Computer Interaction Interface
Pathology Department[D]. Nanning: Guangxi Univer- in Medical Monitoring Equipment[J]. Packaging Engi-
sity, 2021. neering, 2018, 39(2): 113-118.

[33] 4B - #E, fExds. R ES 2805 B il it it st 3 [41] BIKIR K. = EA[EB/OL]. (2018-11-09)[2022-06-07].

PR SRR LRR[]). A% THE, 2022, 43(S1): 1-9.
ZOU Ren-yao, REN Xi-pei. Review on the Research
Status and Development Trend of Telemedicine Infor-

https://www.xfyun.cn/service/cloudDoctor.

SUEG A BRIE



