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Abstract: In order to meet the needs of the intelligent management of modern commercial buildings, with the Internet of
things (IoT) and edge computing technology, the intelligent building management system (IBMS) was developed based
on ubiquitous building IoT by using the self-developed IoT gateway. The ubiquitous [oT eliminated the boundaries be-
tween the traditional building automation and information automation systems. The edge computing technology was used
in the integrated management system to enhance the on-site decision-making ability and response speed of IBMS. The
architecture of the integrated management system and the implementation of edge computing were discussed. The appli-
cation of the system in the Shenzhen Dashi intelligent building shows the feasibility and effectiveness of the intelligent
integrated management system based on ubiquitous building IoT.

Key words: Internet of things, edge computing, cloud, intelligent building integrated management system

Excel5000. Webs = 2K & 48 LA J [ p4 1] 1 11
ApogeeS600 RGN I — RN RE R INELE RS,
BEE G B AR I H fde mr, @ MERE E R A BRETLAR AN A R Re 22

51

BAGHESENE . ATEEE. RUEMEE T IAARI T R, ERF/ R ELARS. WTT T K RE

WK, HitE A S/ EELABERN  WAEEIRS. Fd e S B8 <8 1A 7

Metasys # 4t 5 H % JE /K ) Comfortpoint . PTG IR RS, (HIXS™ dh A ERE AT M 2%

WimBEA: 2019-10-29; f&EIHHA: 2020-03-02
EEWH: /M RSIHITIH  (No.202002020052)
Foundation Item: The Guangzhou Science and Technology Project (N0.202002020052)



EXE

RIS TR PRI 2k v S5 )R RE A A SRR B R 58 S

« 90 «

BRI . AR TR el N S (o Ak 7 SR (R AN W
WAk N TR R AR B AR I & e, b
FIEFE RS (BMS, building management
system) tH 7] 8 fEAL L 5 EAAITCZ 2540 1) IBMS
TR RE, TR ReFE I EAE S &ML R
GG, WIEPIRRHOAR,  SEILO T RE R AR
DU S 4R

AR, TN BRI R REHES A 5 4 46
b A R G A T A4
HEh T BB & Predix F1F 4 Bk ) 45
1E & 4t MindSphere, M+ AR 25 4 1) B s ik 2%
AV e 7Y

BT B e 15 B S I, Bl 15 B
b PANAREE = o S O e U, i 2t 5
DUV EE AT A5 i e — SRR A B ) TGkt S
JE—F AR, A HCHE SRR B 2 K 0 2 ]
VAT T B2, AR T 555 B8 ) 1) T RE S A4
HORTLAME M4 1%k, fHifd L i 545 mr BA
TEM AL 5E R, HaloAmMasitHafiEgsh o
HEPL Z TR s gt %

AR R H T 2R AU fe . gk
AR A R R DL KR YN T 3 52 8 g K T 25 51
REDCAL IR SE B ifa sk, A st NPIEER I 1) FLIER R L =7t
HYING F AL IBMS, SRS 7503 1)

ZE ek

Hab R FE R el T+ o
2 ETFizEEFYEME IBMS

Hur, @SEHREEA I 08 M %%
(W Modbus. DeviceNet. Lonworks %§) 542
HARS (DCS, distributed control system) HATIEA S,
B 5 R N RAOIRES I % 45 DCS
MIEE RS, FEKR DCS MEERENIEITHE
Lo AHIXFEMFE T R GEAT AT 7 B R M AT e LA
RIS IR, BR T AT AR Z Ak, X L85 DA
P KRB AT OCEMIE, Bk, ZHA
MUSCAER R BRG], A G R RERAE A
HMEHIANBIRL, Af = 3R IBMS A LR FFILAL
BATIRA .

3 J70, AR SE I I RS B T A BE AL
AR AL A5 i) 2R GERF ARl (R A0OM 1n) R, T8
I FH R fig 8 s e = P 7 20, BN BURIEIR A
73 REBE I B b R AE 2 s i) . AR IBMS (R
A, WEFHRBESCENE, URIEETFZEEERERSR
WS, FEIsAT.

BT FIROHT, BN SCR RERE R T AT
ZALRE YR FIBT I 275 1 IBMS, 3T 516
M2 AERE TN M (RIS BE R 1) IBMS Q] 1
PR

SN AV REMLEE. DO RILAL AN, HERiE FEF 1, % IBMS RAIT S+
w2l
5y,
Y App
AN ¢ ]
ol
Ve \ wiE 2
o, B o
E Y~ e L W
IBMSJE# IBMS Webji i -<a§>‘si<_EL—Tv— s £ EWELGDAER
(ZH) () e (B S G
- HHLTES e 2
IBMSJ54&  IBMS Webjy i i 3
Cic) Chi) el
AL
‘ FEHR

Bl 1 5T 2T G Iz e M (1A S8 e KR 1Y) IBMS



+ 100 * L7/ |

R 04k

MR IE, M E SR E R T4, W
DRI L T B Linkedge E#: 2 =V 5 Xl T1658
BMS [1) 2 25 I 4% 4384, 1% IBMS 4 Jii P-4 149 199 46 22
B, ArSEBlA—26E VO MR E A A B, H
H1E4 BMS ik B4 mdee. REdE LA

T B KM BB K, % IBMS
B S N EPRE (3% A1 B [ by o - 27) Eawo i 1 | (O DSV 4
ZH, T A1 IBMS {5 B En E 2 B,
DLl 2 B2 N s I ol (v s 546il RE
%5 IBMS £l IsEm IR Tk, R 6
it Ui 1] 1) IBMS S AR A an i 3 B

IBMS FE AP RS RETRA . G
EHTREGE., wPiliEFR2EAMT 58T
RY, FETZAEY 1L S8 e K E IBMS 11
s R T ARG AV T R G
Bl 4 Prom, T2 75900 W ak s 8 e K R
IBMS )% B W45 T R GRS F I8 BT R g
Kl 5 Bis.

3 BRALEREERZDINLGHE

SRR R IBMS (1932 740156 W4 A0 5 8
2 Batin)z . Bz RS 4 A

AL
A

1&&&%

PE A
GEIRIE)

App%iHE

P
Ey|
R

'

Sy B, BRAR IR RE T R RGO
BRI, RAENHCR (154 8 4R A SR RO BLL
Hch.

vl @ %%
IBMSJG A (=) IBM(S%;%E% —

\

_ \\
T~

__________________________ Immmmmmmm

R

=

B2 T Z BMS (5 RS A
H TP MK X ) i o 95 30 2 (R DR 10 LT
B, ARAKEIHEGES, Pk, BSKERRE
WIH Jy IBMS ik T R A LGSR ) kM
BI5GB AN ZEHEAT PR AL, i 22

LS50

Yk
g
/;ﬁﬁ

S
E!a Bl
i L2 =

YL EH&APPER (Z3H) B

AHIHLG;

IBMSIEA (AcHl)

IBMS Webj¥ Ji| (AsHlr)
B3 ZHrRs) U e um i il 1) IBMS 3z F i it



554 1 RUEIE S T Ik I R 2k v 7L )R RE AL A SRS LR 2 S T - 101 -

(.
4‘ —— T —— e —— @ (— e — T —— Q o g T —
ﬂﬁ%@%zﬁjgﬁ dasloT dasloT dasloT dasloT | dasloT | dasloT N dasloT
(B TR AE) MES Bx | mx % | Jx | M EREE m
TCP/IP . B i g B (% TCPAIP g (I
Modbus | Togﬁs I\le/alfs & e TCP/IP
5 ModBus
LS X A o ] , = INLie ]
""""""" ‘;@wﬂ’““'&ﬁrﬂ‘”““ T S ‘““"g“"g‘ EZTR P g
C-BUS ‘ RSA8S  RS4SS RS4SS
AB PL(.' & AB PLC. &
J ||| Rsass t\/IBUS
& e g L@ ol lsgul 0 SET 2
BBl ALl mN N kL WU AR WL e ERIE e kE B fgRE mE
WHEE  BRNLAL OBREBE S e AUKSE R pRINER memas SR B % (B @
. g%ﬁ%%4ﬁﬁ§ T BE) B2 BE) B

4 FETRAEYB BE S BE K IBMS R s i T RE ML T REEAREI AT BL 1 R L

HTTP

e m m m w

dasloTIISR | o prfespprsl (EERA A;tr#& a&%@ Azki)ﬁ ?Mﬁ s

(@)

TCP/IP
Modbus

Al BEE RWIE WHTR CE GE
RIS AR5

RN o, HAT AL — 2L 5 IR K3 5e D)
At IZIZAEDIR N SCIE ] T OpenWrt 14 IS )2 #
TER G, T ot Rz AP e M OGRS T
IBMS (1] 3 EM %4ty (iRt = 8dn o,
WG E)E. AP, FET %R IBMS W

KAk 6 Fos.
N T R AR T Jo ik G S A U K

IR K, A S REKE IBMS 34415
JERIRI IR BT 2B A L RS
ALY 5 B AT 70, KT I S SR A g e A
ORI S5 BB R A D 2 TH S, KR I AN
T 5 A B AR X Bl oy, DU 2 34

SURERE Rk

| i
! Fapfe UM

BERBE IBMS ) P74 T RGNS 30 BT R

LR o szl SR RE . BRI G S H R
VB 2245 OB R4 25 5 THI TR B RS K

AL A TAG T RoCAUR I EERE, 14
GO TCRE— MOV B, BT 7 4
W ANRIMZE R AR R T IRE, SRS
B, RSB ENUE EAETE, TEBGCER Y
MRS 3 gm0 2 R P 2 A
o, N R AR AR AR SR T 45 T 5 IR Sh eSS
PRI IR TR, HAH TSR R A TATS
SUIENR A EOS IR e T L AP LB UE Saw TR STHi A =
WIS R PR TS, LA MR PEBeitE, ik sesy
AE K IBMS kit S0 SEE 7 il 7 s



+ 102 - L7/ QI SR R
BRI RGN
IBMS Web FHlApp %’Eﬁ%—;mﬁﬁég Wl 4 P Web
BEAE, SMET
f 3 % s )
| | | |
a—— P
I IBMS;%HE/( ‘@\ﬂ%iﬁﬁ I
IBMS/E 8 ﬁgiﬁﬂ‘ﬁﬂﬁﬁ / Yl G A &AppJE &
¢ U B 7 ;
W HLIB A //
'} '}
A% 4G ////
Y Y
ToT3 20 3%
ToT3A 4 M % éﬁ%ﬁﬁo WU SR | A% | wmT | | ook
A | o D%@%@g§§%ﬁﬁ.ﬁr Wi | | kA | || | RE | | %R
RAEIND 45 ] LB - EY EY Y Z2 24
AT IIAE ke z5% | |z%| | 28| | 25| | 2%
| MR R AR |
| [ | | | |
SUER. || M ks &
e | PR JOR | goicr, s || I e | 4ok, Afins
R | B b | SREE |G| (B | W VAV, ik
% -] A ([, e GEAE
TR || gy || BED SR
K6 JETIAG 1) IBMS M4 451
CEW fewEm premem whes (BURIGE um
| > £ BRI

SHZAMATTE WH Wi F6F

7 BT BEKE IBMS 2SSz T R

4 ETYEKWAa%ItER IBMS M

KIS BER (BIM, building information
modeling) FHARMIASLRHEAE IBMS 4 3 i i1
WiE 8 o, FETIZAEWIR I IBMS 58 i ik 14
WKL 9 Fim. B9 B Ak i 25 i) i & e 0 R,
N 6 FTR IR AN 4% 2R BT 117 P 253543

M 9 AL, 3R SN et I H i R 1
IBMS fig e 2% H v — L8 R RisE v, ARSI
AP T A I R, et w IR FH A%
G WA PN SCIR) 0 208 B 4 DA s« ST R 20 52 PRLAEAN
FIER

B8 SR BIM BARIISSE A RE AL IBMS it d:mi i

BTG HEARN . BA AR Dhae 8
REMAERSE, WISCBLEINE N TR RE (AL artificial
intelligence) AR,  BIAEFEWr 9 (117 5L~ thfg
IR, T S EOR IR RE 1A R G TAES
wE 10 P, 2R RINERG S XL G
AR AR T2 R g b, U0 N i B
A28k 5 s,

Wit = G 507 A E, AT T 4
AR REW R B, = S gk H R SEELE 4



%4 TEUEIE St LTI RIS S 10 R PR B R 5 B R ) - 103 -
A 4 A 4 A 4 A 4 A 4 A 4
—Fil | g g |EERA Wl | ke
R 45 58 HE%%A.% IR %5 IR %5 5% Bﬁ%i% RZ5
A
Tcp@ TCP @ TCP @ TCP @ TCP@ TCP@ {
PAD (G& ToT W% <
9245 ) (&) A A A
Wi-Fi —i—, 1IE
I TCP et F il
IBMS R) 2 0 % 5
R 45 5% NP
op Mo W
‘Ta, PR %
ToT W3
App 4
45 38 &)
‘ Wi-Fi TCP V TCP V TCP TCP TCPv
: R (VAV .
AppFAL 291 phses | ERE | | (VAV) PhEE
B IPAD SIRIR% ﬁﬂ‘ f% | DDCBE ot g
I ABFLH
TCP L ’ Modbus
ML AL SIRI PLCH | | R | |vavams PR R
’ RE | R T o CARBNET TN U S
’ o £ o 2k, ’Wi-FizWG ‘

B9 T2 EYHM 1 IBMS Sitiig e

AR REE LSRG 11 Pis. Asbidget
ST DA A AP (K A PR ], A A DA A
[ IE AL R TEAT I R A>T 1 s

o EwnsRi

o BIAKTHHRE

o BECARSILRRL

o ETHEA

10 FEFIAGHARNERET AR TR I

1 =5 R SIS R AL G B U A

TG HEAR, %IBMS H&=N S
e, HTLZAER IBMS A SishaEmE 12
Fios, WSEILE NGRS 1 m, {15 IBMS 1]
R AL B B R s ke &, B S ik
IS T )

“ I

BT C
X FUAREREAN

ENSAEELE
B 12 IETZME IBMS =N S

5 ZERiE

AT IEAE R BEAL ISR by T R, &
XA BMS {5 AR EE A 7 0 75 5k LR Ik
Fents bONAE REAT 5L A0 B B B AR R R A
PSR BESR, ASCE-H T — M R gt 54
AR FE T2 AE W 1 (1K) IBMS [ #6385 vds, FF 0
1% IBMS 0384 ik S s 7 k3 AT T8
RN 34

IS IBMS TESIINIA SR E RSN, e
TILS MR R, IS = 1 RE AL H 4
AL S AT RO



« 104+ LIRS

Eid o4

Bk

(1]

(2]

(3]

(4]

(3]

(6]

(71

(8]

[9]

(10]

(1]

RK, BAEE, 20t 5 NTR R mm G R[], B E R
F4x, 2018, 3: 243-250.

WU F, YANG C H, LAN X G, et al. Review and prospect of artificial
intelligence[J]. China Science Foundation, 2018, 3: 243-250.

BN, AL PIRRARAET B B R RE LR (D). PRI AR,
2017, 1(1): 40-49.

LI Z G, ZHOU X S. Internet of things software platform and its intel-
ligent development[J]. Journal of Internet of Things, 2017, 1(1):
40-49.

GALANOPOULOS A, SALONIDIS T, IOSIFIDIS G. Cooperative edge
computing of data analytics for the Internet of things[J]. IEEE Transac-
tions on Cognitive Communications and Networking, 2020(99): 1.
TR, HER. 5N TUZ T BB ]. PR AR, 2018,
2(1): 69-75.

DING E J, HU Q S. Top level design idea of mine IoT[J]. Chinese
Journal on Internet of Things, 2018, 2(1): 69-75.

JAMS, ik, AT, VAR b e T v SR s s o B e U
S5 S5 ENKLT). PRI 244, 2020, 4(1): 1-7.

ZHOU P, XU J C, YANG B. Resource allocation and task unloading of
cross domain computing based on edge computing in industrial Internet
of things[J]. Chinese Journal on Internet of Things, 2020, 14(1): 1-7.
SRR, EERAE, VR, & T SRS A e 5K I R Gt
¥ A BBl D5 35S WA B 9] W =), 2019, 3(3):
90-101.

ZHANG Q P, WANG X Z, SHEN S Y, et al. Automated configuration,
simulation and verification platform for event-driven home automation
IoT system[J]. Chinese Journal on Internet of Things, 2019, 3(3):
90-101.

SARANYA N, GEETHA K, RAJAN C. Data replication in mobile
edge computing systems to reduce latency in Internet of things[J].
Wireless Personal Communications, 2020, 112(4): 2643-2662.

MACH P, BECVAR Z. Mobile edge computing: a survey on architec-
ture and computation offloading[J]. IEEE Communications Surveys &
Tutorials, 2017, 19(3): 1628-1656.

DINH H T, LEE C, NIYATO D, et al. A survey of mobile cloud com-
puting: architecture, applications, and approaches[J]. Wireless Com-
munications & Mobile Computing, 2013, 13(18): 1587-1611.
DURRESI M, SUBASHI A, DURRESI A, et al. Secure communica-
tion architecture for Internet of things using smartphones and mul-
ti-access edge computing in environment monitoring[J]. Journal of
Ambient Intelligence and Humanized Computing, 2019, 10(4):
1631-1640.

REKHA G, TYAGI A K, ANURADHA N. Integration of fog compu-

ting and Internet of things: an useful overview, lecture notes in elec-

trical engineering[C]/ICRIC 2019-Recent Innovations in Computing.
2019, 597: 91-102.

HEEE T

RigE (1975- ), B, WLHREMAN, )R
BOARNE R E R Bef, FEWFFUT5 1 B %
RS L.

FRESC (1986— ) , 9, WFANA, +
KB B F%, BRI R I T HdE K 5h
MR I RGBS AL .

ER{EF (1980 O, 55, IR HAEN, W
SRR PR w) TR M, ST
7 ) B U R S

EfF4E (1974- O, 5, WwdHA, &I
TE SRR AT PR 7] Ry 2 T REI, =t
G T R iR 2 AL

WEET (1987- O, 5, WIEEIEA, W
B SR BRI AT B 2~ ) [ K JE AR
FESE T )5, BTSSR AL



	12-190085-‰wp.pdf

