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With the rapid growth of Information and Communication Technology (ICT) and the transition of hospital care
manpower and manner, bedside medical device with communication ability becomes important functionality.
Current researches focus on personal health-care medical devices that adopt internal medical device communication
standards. But, these researches do not discuss the hospital requirements. There are many differences between the
personal health-care device and the point-of-care device. For example, use cases, patient conditions, environment,
communication interface, and real-time data upload requirement. In addition, for point-of-care patient monitor
in hospital, we need to concern how to reduce staff loading and human error, and the benefit of the analysis and
statistics of vital sign data for healthcare providers. The design for the PoCD communications controller system

proposed in this paper is based on the ISO/IEEE 11073 Point-of-Care Device (PoCD) communication standards. The
PoCD communications controller system connects to the Philips IntelliVue series patient monitor through Ethernet.
When the Philips IntelliVue patient monitor senses the physical activities from the users, and then transmits these
data to the PoCD communications controller system in compliance with IEEE 11073 PoCD data format and protocol
standards via the Ethernet interface. Based on the testing results, users can transmit measurement data to the PoCD

communications controller system over the Ethernet interface successfully.
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B IR E R fE (B Philips IntelliVue Patient
Monitor, MP5) %51 3 {EHEARIREE © Disconnected
Unassociated * DA Operating A7 ° Connection
Indication Event S F LAYJ#2 Disconnected Ed
Unassociated fRFE ; Association Request VS HIH
DAYJ# Unassociated Eil Operating jRFE - 253 E 62
FikREZ M A AR -

g~ EIEAAIE

H Y Windows ZAffiSEE © PoCD Client A
TEBLE B ESE T B R DIRERL T < (B /g DI s
Jii - 2t UDP ;#EFHIIEE » i PoCD Client SA#f
1755 Ethernet 7] B AR BB VR (i AH S £ - IEEE

11073 SEfE A » $2fft IEEE 11073 PoCD Manager
ZFTEIhRE (B HEAARER »© Domain Information
Model #%E1 » %7& Service Elements) ° 1 & JH & i
fEHVERL /347 5 TH > A Philips Data Export Interface
Programming Guide DU H Al IEEE 11073 PoCD
BAHRAE TR Z [ - S E TN E &L T E
Mz F7=0 o BeAN - BB YRR R T - AR L
SR E S ZE 28 A Philips IntelliVue Patient Monitor
Z MP5 88U - [ 7 BERAH EFRHIELEN - % 1
HTERERA—EE -

PoCD Client Aift.Z HIEA 5 3 [HEZIHH -
1. [l E G HE 5 2. IEEE 11073 L ; 3.
A SR IEL 3 AR o DU sk = A = 2 RIE 5
BIFRBHZ
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k1. ERERM -

Personal Healthcare System

Device Name
Item

Used in the test

PoCD Client System

Hardware/Software

Windows 7
Intel® Core™2 Duo CPU P8600 @ 2.40GHz
*Act as Manager

Philips IntelliVue Patient Monitor
(MPS)

Hardware/Software

P/N M8105A
S/W Rev. F.01.43
*Act as Agent

1. B EER AR

#<4Z Philips IntelliVue Patient Monitor MP5
2GS - DL Ethernet By . Z5#fE HAEE
BOOTP Server FHLAfZfE MP5 3% 1P Address °
EARMHAESRE S » EE— B EEER
BOOTP Server * il HfEH N ERL MP5 3% {5 .2 1P
Address  HIEE SRR & MPS5 3% fif E =g RS
FREARAI RS - BN FF P2 Boot Strap Protocol [A]
BOOTP Server 75 KFCE IP Address °

Ml "ESBR Wireshark 1127 (v1127-0-574c8978 from master-1.12)] .

HUf IP AddressZ MP5 % fiFffELL UDP Fi=
3% H Connection Indication FHEFGHEES -HY PoCD
Client AAf  AAMBIEAEF » 73 55%# Ethernet &
FEHRHE (WireShark) 52 PoCD Client 544t Z (S Log
FHUEHERY MP5 3% Connection Indication &l
. » H PoCD Client 2ALRESY I HIHCE]FLEHE -
L4 - {48 TEEE 11073 PoCD fE#E » PoCD Client
ZAUE] Connection Indication FFUE . » A5 (EH 4
IR REHE L Fy Connected ©

Fle Edt View Go Capture Anahze Statistis Telephony Took [ntemak Help
codamI BNRD

Filter: | ip.addr ==102168.19

No. Time Source Destination

201 45.4846040192.168.1.9 192.168.1.255 uoe
212 46. 5806980 192.168.1.5 192.168.1.9 UDP
213 46.6765410192. 1.9 5

214 46.6784970192.168.1.9 192.168.1.5 uoe
223 48.5299110192.168.1.5 192.168.1.9 upP
282 54.5302610192.168.1.5 192.168.1.9 uoe
283 54.6608300192.168.1.9 192.168.1.5 uDP
342 64.5308350192.168.1.5 192.168.1.9 uoe
343 64.9050600192.168.1.9 192.168.1.5 uoe
408 74.5314030192.168.1.5 192.168.1.9 uoe
409 75.1493040192.168.1.9 192.168.1.5 uoP
410 75.1510860192.168.1.9 192.168.1.5 upF
411 75.1522910192.168.1.9 192.168.1.5 upe
412 75.1523550192.168.1.9 192.168.1.5 upP
437 84.5319900192.168.1.5 192.168.1.9 uoe
452 85.3938910192.168.1.9 192.168.1.5 uDP
505 95.0331170192.168.1.5 192.168.1.9 uoe
509 95.0784610192.168.1.9 192.168.1.5 uoe
594 105.033222192.168.1.5 192.168.1.9 uoe
633 105.881945192.168.1.9 192.168.1.5 upe
650 110.885351192.168.1.9 192.168.1.255 uoP
673 115.033721192.168.1.5 192.168.1.9 upe
674 116.125065192.168.1.9 192.168.1.5 upP

4 i

# Ethernet II, Src:

[ User Datagram Protocol, Src Port: 24105 (24105), Dst Port:
@ Data (208 bytes)

0000 00 22 15 60 29 00 09 fb 2d da 9b 08 00 45 ac
0010 00 ec 27 cl 00 00 ff 11 Of 35 cO a8 01 09 c0 a8
0020 01 05 5e 29 5d c5 00 d8 86 5F Oe ce 05 08 13 01
0030 00 16 01 02 80 00 14 02 00 02 cl be 31 80 a0 80
0040 BO 01 01 Q0 0O a2 ED aD 03 00 00 01 a5 ED 30 80
AAEA__OA AY_AR @1 A3 =1 In_on_en ni °1_n-

© ®7| Fie: C\Useﬁ‘\ﬂﬂZﬂS\MDDW\LUd\Te Packets: 56?6 Displayed: 93 (1. 6%]

352 source
280 Source
250 Source
332 source
70 source
78 source
506 Source
78 source
214 Source
78 source
648 Source
640 source
630 Source
90 source
78 source
250 source
84 Source
78 Source
82 source
268 Source
352 source
78 Source
282 source

ae+»0TF2 ([EF Qe aD®% 8
Izlﬁxpreuion., Clear Apply Save

Protocol Length Info
port:
port:

port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:

@ Frame 213: 250 bytes on wire (2000 bits), 250 bytes captured (2000 bits) on interface 0
Philipsp_2d:da:9b (00:09:fb:2d:da:9b), Dst: Asustekc_60:ef:29 (00:22:15:60:

@ Internet Protocol version 4, Src: 192.168.1.9 (192.168.1.9), Dst: 192.168.1.5 (192.168.1.5)
24005 (24005)

24005
24005

24105
240035
24005
24105
24005
24105
24005
24105
24105
24105
24105
240035
24105
240035
24105
24005
24105
24005
24005
24105

ef:29)

pestination
Destination
Destination
Destination
Destination
pestination
Destination
pestination
Destination
pestination
Destination
pestination
Destination
pestination
Destination
pestination
pestination
Destination
pestination
Destination
pestination
Destination
pestination

port:
port:

port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:
port:

24005
24105

24005
24105
24105
24005
24105
24005
24105
24005
24005
24005
240035
24105
24005
24105
24005
24105
24005
240035
24105
24005

Profie: Default

.

8. YA Wireshark $k%¥ 2 4% Ethernet 3t ¢ ©

90 FHEFFN 206 57 105.3




% 2.Demo BERA FHEAMBARLER—EF .k -

THR Philips IntelliVue Patient Monitor (MP5) PoCD Client System
Systolic:120 Systolic:120 (PASS)
NBP Diastolic:80 Diastolic:80 (PASS)
MAP:90 MAP:90 (PASS)
Pulse Rate:60 Pulse Rate:60 (PASS)
Respiration Respiration Rate:15 Respiration Rate:15 (PASS)
SPO2 SP0O2:95 SPO2:95 (PASS)
Pulse Rate:60 Pulse Rate:60 (PASS)
Temperature pToral:37.8 pToral:37.8 (PASS)
ECG Heart Rate:60 Heart Rate:?O (PASS) o
Wave Form: Lead II Wave Form: £ (MP5 5% H Wave Form &)

2. |IEEE 11073 ;&A1

PoCD Client A#ftE Philips IntelliVue patient
monitor (MP5) Z HIFAZEEEAIE 7 Fx - DL PC
R RERS S » Z28% PoCD Client 524 o HIFKAS
FHR ' PoCD Client SAAEUKE] Philips IntelliVue
patient monitor (MP5) %H{ 2 Connection Indication
FUE - BBk PoCD Client AL E] (Discovery) it
A ff - HMEfRELZ 0T IEEE 11073 8§ - &k L
BAEEEEEN - & 2 Brari < WIS R -

IS R HR » PoCD Client SA#E B % H
Association Request /2 ° Philips IntelliVue Patient
Monitor (MP5) WgZ#% - [B]78 Association Response
ZAE o £ - Philips IntelliVue Patient Monitor
(MP5) S5#H MDS Create Request ;& » FHERN
73405 H. Configuration Table FTHNZ » #LAGEK
PoCD Client A#fi/EE MDS &l  PoCD Client 5%
B SER% - 1ZB1[E]7% MDS Create Response #fl
B oo B2 EEREE T A F Operation State © AL
RRET » PoCD Client A#FA6:2% H Poll Data &l
B HERNEANAEEE T E R 2 AHE - HAl
PoCD Client SAAEEERAYE T f# Poll DatazHUE. :
VMS MDS ~ Alert * Numeric * PT Demographics *
Wave * DL Enumeration 55 o SR EE 0] T H#fE
HABEAR (Association Release Request) Z&#HE °

I

3. 2 & 2 RREVER 547
FREE IEEE 11073 2R HIEATEH - HIGHE R
ZH/KX » PoCD Client 52443 Bl 26 AN [F] A 25 HY

Poll Data Request * Philips IntelliVue Patient Monitor
(MP35) [B1 7 AHS FERY A BRI & AR  PLER AR
& Philips Data Export Interface Programming Guide
FEAER] Attribute 1D f2 A BRI E S RN 2

PoCD Client At EERATA LM 28 - /1 -

IMEE (WiEeE  &FoREE~PEENIREE, fikiH) » [
(MR NRE) ~ 8815 - R E - ECG F4AH

Hifl o

5~ BERERATR

A FTEEZ PoCD Client AR » B FH B I
IEEE 11073 Point-of-Care Device (PoCD) fZ#4E » &
AR IEEE 11073 Personal Health Device (PHD) f&
e R 3 IR ERRE 2 L — 3= - BRET I RA
FRUE G B R T
1. IEEE 11073 PoCD #£#E : IEEE 11073 Point-of-
Care Device Communication Standards » H 5%
b A T R i a% (e s AR YE » F IEEE BERAPR
E - HETEEESRE S - HEREERE
Ui B R AR M R AR R - B EAYRTE -
[ HE IR DL Cable-Connected {5y =258 AN/ T
H - HERGMZLEEEEVE (MRS E
g - DR AR R (WERIR) < B HIE A
R B -

2.1EEE 11073 PHD #Z#E : IEEE 11073 Personal
Health Device Communication Standards » H 5 {[
N M E AR YE » H IEEE BERBARTHIE -
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% 3.1EEE 11073 PoCD #Z IEEE 11073 PHD b — % % -

THZR IEEE 11073 PoCD Standards IEEE 11073 PHD Standards
S A A B e O 4 PEH B P B JE 5 U A P e P B
HHY B b ek o T AL 1 Je& 2 Ui st o [T LS8 1
Application Profile IEEE 11073-20101 IEEE 11073-20601

Device Spec

IEEE 11073-103ZZ (‘)

IEEE 11073-104ZZ (KE5Y580%)

Transport Solution/Profile

H & Ethernet, RS232, FALANMR:

HHiH USB Personal Health Device Class
(PHDC)

ZigBee Health Care Profile (HCP)
Bluetooth Health Device Profile (HDP)
Bluetooth Low Energy

(HLERIEHIFTH)

IEEE 11073 SHfpZsHE

FH Manager B {73352 Association Request | I Agent B8 Association Request

VRNt il AR B (B

1. Agent FHjXH
2. Manager FEIFZHY
3. Scanner ¥ #25H

Data exchange Real-time upload

Store-and-forward or streaming

Interface Programming)

TESER L T W Ry e
ST o Personal Connected Health Alliance
EUEER P AH A% 253 X : :
TR HFIARER (JiUFy Continua Health Alliance)
H Fij#E 25 Philips IntelliVue Patient Monitor
MP5 R IAEHE » (KR IEEE 11073- | 325 E S5H#84E: http://www.
I A 103ZZ FARESCAFTIARSERL » BRmERA continuaalliance.org/products/product-

Philips ¥4% SZ{F (Philips Data Export

showcase

AiFH Personal Connected Health Alliance (5445
Continua Health Alliance) #EFTERA - HEHAY
TE AR R [ 5% U B et e M o [ ELAHERE - &L
RO o LR YEE P B AR B AR A R T
i HERSMIREREEREME - DMt
B A ENEEX -

N fEamE R IR 75 A

FEREER L > fE# 2 HLL TEEE 11073 PoCD
TRYE T He i 2 E B I R R B A R AT (Point-
of-Care Device Communication Controller System,

PoCD Client) ° [l PoCD Client &#f * LA Ethernet
{ER /T » GE#EE $8 IEEE 11073 PoCD fZ#E~

92 FHEFTEN 206 HA 105.3

Philips IntelliVue Patient Monitor (MP5) FH:E £z 5 I
AT S E A o AZEHEEEL IEEE 11073 PoCD
e [ I PR 8 R 2 Al B o BT AR HE B Philips
Data Export Interface Programming Guide R #&i > £
ft—{E AR BRI S o RH SRR £R
F o 2SR A — (A A L B E R A e L B
BIERERAT - BEIFSE R AT iAREE A\ B IRGE
s AR i - DUR B AT ps RS 18 2 H)E Bl AR
T B A BRI 2T - R - A9 2 %48
TAEREIRA - B&3% Philips EAAHR R Y2 K &
AT HIEE 0 - DAUR IR HAth R/ B 512 9w AR AR
HHEGHIER 6 - DARIEHN PoCD Client SA#f B % b &
FAfRIRR =A% A ABER(E 2 ThRE -



AR A THIR AR A RS THB G a
PATLEEIR T AL S R BM S ) RRZ
— > 3t ER3ESE TE356EB8200 - it EeyrF KRB
o BRFRA (KRBT =ZNFH) AR EHAT
HM > iRt — 1t £ 3% o
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