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Consensus of Leader-Following Multi-Agent Systems With Sampling Information
Under Directed Networks

Li Li
School of Automation
Guangdong Polytechnic Normal University
Guangzhou, China
E-mail: liliarticle@163.com

Zhongsheng Wang
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Abstract—The consensus algorithm is proposed to solve the
bounded consensus tracking problems of leader-following
multi-agent systems under directed networks, where the
control input of an agent can only use the information
measured at the sampling instants from its neighbors or the
virtual leader. Based on the delay decomposition approach, the
augmented matrix method and the frequency domain analysis,
the necessary and sufficient conditions are obtained, which
guarantee that the bounded consensus tracking is realized.

Keywords- multi-agent systems, bounded consensus tracking,
directed topology, sampling delay, delay decomposition approach

L INTRODUCTION

In recent years, consensus problems of multi-agent
systems have been an active research area in the control
community, the main idea of that is to design appropriate
algorithms such that each agent updates its own states based
on the states through local interaction without a central
controller or global communication, and the states of all the
agents may reach an agreement on certain quantities of value
eventually.

Initially, Jadbabaie et al. ! provided a theoretical
explanation of the consensus behavior of Vicsek’s model %
and derived several corresponding convergence results. Then,
the typical framework of consensus algorithms for
continuous-time and discrete-time multi-agent systems were
presented by Olfati-Saber’s team ! and Moreau ™,
respectively. Following the above results, Ren and Beard ©*!
extended the results of Jadbabaie et al. to the case of directed
topology and investigated more comprehensive discrete-time
and continuous-time consensus schemes. Up to now, there
have been much work and several research topics on
consensus problems of multi-agent systems, such as finite-

*Corresponding author.
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Guangdong Polytechnic Normal University
Guangzhou, China
E-mail: 2484407079@qq.com

time consensus "), consensus under switching topology and

time-varying delays ' *, consensus for high-order-integrator
[10-111 "and so on. For details, see the survey paper ' and the
references therein.

In real applications, all the agents are often required to
converge to a desired common value, which evolves over
time. This can be classified as the consensus tracking, where
all the agents exchange their own state information with their
neighbors with the goal of tracking a time-varying reference
state that is available to only a portion of agents. To solve
this problem, Ren have proved that proportional like
continuous-time consensus algorithms cannot guarantee all
agents to track a virtual leader with a time-varying reference
state that is available to only a subset of agents, whereas
proportional and derivative like continuous-time consensus
algorithms can do ["*!. Other major issues addressed in the
study of leader-following multi-agent systems include the
controllability '), and the distributed observer design " to
name but a few.

Due to the limitations of sensing ability of agents, the
constraints of the bandwidth of networks and communication
cost, it is difficult to ensure the continuity of information
transmission, thus it is of great significance to study the
consensus problems of multi-agent systems based on the
transmission of the state information only at the sampling
instants. With the broad applications of digital
communication and control in distributed systems, sampled-
data consensus of multi-agent systems has been widely
developed !'*'7), while just a little attention is paid to the
sampled-data consensus of the leader-following multi-agent
systems ['"®!”). Moreover, sampling delays might cause the
system to oscillate or diverge in engineering application, thus
the delay effects on stability of multi-agent systems should
be considered inevitably. In [20, 21], the case of sampling
delay less than a sampling period has been considered.
However, to the best of our knowledge, the case that
sampling delay is more than a sampling period under a
directed network topology has been not studied.
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computer
® psouety



€ E & % Theme Pl

EFBIMRIABHESEAIRIHRY

Study on Solar Energy Building Design Based on BIM

1

SKSCEE, ¥ BB, T W9, EBIE (SEEABEERELEE, IR M 510665)

WE : LU I K ABHEER B A BRI TR TF Revit 7 Ecotect SRA4RIATHASRFIRIT SHAEAHT . E5E5RA Weather tool #4577 ith
RSSO, WETRAREDE, BABRARERIPEWRMERIER, URBAFASXRSN . AEIEMEEATET Revit 9
APHEERA=4E21E, B KPRIES B OTE T AP IR SRR — AU RERAA R . RERE gbXML XS AT Ecotect
AT S APHREA IR R B IV A1, FRBFAPARLER AR FEEREI T i B RCH SRR . LA, STIAPRACERMIRITS

MR ITR— IR L, BTLURAMIEEIR IR,
XEIE 1 KPREEERN ; BIM ; BEREDHT
HRERHES : TUSO CHRRRIREG : A

1 KPHEERHFMBIMEIF

1.1 XBEEERARMBNX

KIHRERR 5 SR s K BRBER A E sh =0 A PRAE R
R Wl KIAREE A RIRIBRANINES BB BRAHS,
EREF A PRREREEHEBANR A . WA AIAEIRIE LS S
REM, ABRERTEA, BRBE, BREELSE, B
BRAREFRBATR, RETEEBLLZIMIKNINGE
R, REXRTSEERME.

ENAKIREERATE—EME DB TRER . —A8K
15, FAAPRBER AR RIF IR B AEE R, o
DRIEERHEERIMHOK, BEETLIHREISWE .,

1.2 BIMER{EATE

BIM SI3EMIPM STHAS MM F LB, i
RMBERERNENNE, FTRNRESSA5ELIE BIM
BERIRA . 12BN, EHER, SOEIIMEFETE, M
MRS IMEAIRTSEREM, 1R TIERER, RARAEFTmA.

16 =zemn
20164 SE6HA

XERS : 1674-814X(2016)06-0016-05

Ecotect EERIFN=#EER T TERME, oJLASS
5 BIM {440 Revit FIBIRAI T4, 121 HIH7E Revit
B =HHERE, EESE gbXML BREE DXF X4,
#HOJLIABRETE Ecotect 17, REEBI B ER, M
MAKES 7RI TSR, ®mMOT TES. iR
iR, £EM AutoDesk Revit SERtEEETIE, iz
Ecotect {TIEDT, KRS OFS, —HXELEER
R AR PRBEER IR TE.

1.3 HIEZRATETIRYDE

GbXML BEFH XM= ERIER, DXF 2EF LA
EAMRE, iRitdiEs, RITENZBEECNERE
BN, UEFEHRITTIEFRE. BT aTaEs
I GbXML XHEE AR Ecotect B HINS 4 EIRAUIZT |
XEHMEZR TXT XTI gbXML &L, RES
FARIBH LR UFT-8 BEERNOXHEDT ., BNE
ABRINZ ER eI ERAEL D a8, XM EWmIELE
SANRIBHMRTE Main EIR TR @ik Automatically Assign



HRPAXHSBREHAER

DOI:10.16534/j.cnki.cn13-9000/g.2017.1216

‘WA AELUREER BURT LR

J-RBAN B B 2 B

T H  KEF

B B AUtk RN LA REESY LHF PARERHTEIR, AR ETRIBPHRFERS,
HFFE, FREFRTF, 4 “FRAERAGLE REALNPME, S L5 ORBEFRFHT A,

KEgim: FakLA BREE HFHRE
NEHRS: ISSN2095-6711/Z201-2017-04—0152

“EREHNGERNRE” R A ISR IR R
H5E et Ll ay Ll s, B o AR —, B
AR A P Y R R, A S A A
PLEs GRS, AT, ZIE R A 40 B, {27 34
FRIE A 6 ANl MR DR —, HERR
S A PUAE R R SR TR SR

—\ HEFMKEIFE )R

ZI VRN SR Z, W AR, ARy o R
A, RN S N, BCA T8, AR R BT S,
Bigit e 9k ah FRE ST . MATMFCrFE i, 2 H R AT
FEAS S F SRR

1 IR AN it

ZAREE A A A D, HM AT AS R, BRA
Pl BARG T R . BT B RS R 2 H AR 2, HOmxd A
VUG AR HE R ARG S e 0 L, XPPrEoAR . BriiEde
YRR G e, BRA b schn TR K, SNG4
PR Rl R A

2. TRESCRRN A

IR LR S5 08 S R N A S SR N A BT —
Tk, —Se HUE TR MM TR T A sy, ©4ap)
FONAS I &, Aot e R ig s ) IRRECE
KA H R &R T S0 R, HAZ S0 i A uE BRI, 56
FE bR TRATHR M. Hit, 2 AR HER AT IR A3
BEE . FHREE BB A LA T B, (HARER 354
MRS p A 7 B SRRy HL AR B At e e, {2
ARSI, A 0 TR SRR RE N AN E T

3. OUHTRE s R AN AL

RRECENEZ . W, RS A E R
SERIEI. PR BRAGFZR A 1, A0 T N e,
AR HE AL, A E, BN S A A
B, I SR N IR b X AR A B RE T
AH,

4. F A IASHE 4 i Sz ML AU

Flef . SRRy A% sk ihar o ) . ik S shdf
APl sl . YATZIRFR 0542 3 32 SR IUA 45 2 1l 5 TR
WATECE Iy 0. WA N 70%, P RLa
30%. FLrp i AR B A EE 10%, PRk A EE 109%. b T
Bl a0, PR ) A] LRI AN Ay . WA e
fofEhies | SRR, BN . A, LEATHEH .

= BEFUERE

HROAE = 9 Bt BUAS R R, e ot 25 01 ] L 1
O A A DEA TG

L. HF 7RI A

N T ECENBER S IR, 2R e E AT 778
WF, A2 2 SR ST A (S TR ], FT A 25 R0 47

I Y AT E NS, AR E TR .

(1) WL DFRZNZE , TR AT AR S DGR R AR 213
FUOMAERS I VoIP Al 1P MM A A ZERE -, 1R o7 78 00 2
W . RPN RN | JE2k K28 AR N 5 L R Zi A
A ARMPE R R, FORHCAARLES A 2 A R A0 1M 45
BN S A R B T AL M g sl s e, Ak —
A AT AT HLAY SR, BT B2 A T 25 i B LR 5
Al Jey Frids AL T 45 5 T O I £ I 5 AL S 8 g B 5
— R TR R b, W SR A RS T RE . SR AR
Fr B B, B E X ELA AL

(2) A& S, IR EHEE R = b, AT NI
SRR R, TS RO A 1P AR AR AR

(3) SEBMUFRIE NS5 A A 2 S BB 0L T I 55 e e o
5, DACASRL AR AR P () ST R 45 A el e, il AR TR R LA

2. BB HEE A

(1) PRATTHLST . Z08 i T e R R R V- 5 T R
iy EESUE R R M R EHe R, ek R &
— e, Ffd QQ B . BUES, AN
fir X, UG T, ARG, e
SR S HE AR

(2) 5IAEEIH, BRI S T 202, iz
BRI 0 5 PR S H sh Ve S e e . W
YRR N ZE, BOMEE e R R Y TR s e e e ], £
NS L R ), SR A D 1), 1] 50 ) S, ) T
A 5 A P HE R

(3) I . B AT S b2 A R AT R ek,
X Sl (o) S R AR A el A ey 8, SE AR I T B AL
AL, cEAEER el LR CIRRHE X B#E QQ BEL
oAb A AC U, DACIOR F A 0o ST 3T, RigRerdk A R
AN

3. SRR

(1) BT, BHEEeAse T . ZOmRE L e,
Fgsaria FINERIH , mas s i s sl TR il ge, £
WIFEFEROR . SRR R . ATl i o)
MRE DM TR Han, R, e KA IER
B RAVETT NS T RERLRR 2 T 2R 1 e, el sE
TE S R I A TR . IR IR A WT LAR A el 5
TS Ak

(2) flbseilded. aFobSuaal L. 4
b2 05 R RIF Y 32 8y U A S A SR 1 P T i B
M. BMEAEH)G, FEBREHE BRI, kil
S EE I 2UE, R 22 A 1 Aol i 1R Ui B 2 55
YRGS S 2 0 AT TR T fAinalle, 2720 HIOG TR A U1
AR TR bR T — R TR, RS ESEEIR.

(3) . BRI RS, JEIEHE

(F#F1427)



2018 4 46 326 ) [ ]

doi: 10.3969/}.1ssn.1673-7237.2018.04.020

BIM ’
1 2 1 1
(1. 510665;
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o BIM
o PVsyst
o eQUEST N N
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Design and Analysis of Photovoltaic Integrated Building Based on BIM Technology
ZHANG Xian —yong' CHEN Hai — sheng® LI Li' HUANG Yao — hong'

(1. Automation College Guangdong Polytechnic Normal University Guangzhou 510665 China;

2. Shenzhen Institute of Building Research Co. Ltd. Shenzhen 518049 Guangdong China)

PAbstract: Nowadays the government vigorously advocates the construction of ecological civilization do—
mestically. Photovoltaic buildings play an important role in green buildings which is beneficial to energy
saving and healthy development of the construction industry. The paper takes a residential building in
Guangzhou as an example and discusses the design and analysis of building integrated photovoltaics based
on BIM technology. PVsyst PV system design software 1is utilized to determine the selection of PV mod-
ules inverters and key parameters of installation meanwhile simulate the photovoltaic power generation.
The eQUEST software is applied to establish the building information model analyze the energy from the
aspects of building envelope energy efficiency of air conditioner and photovoltaic power generation obtai—
ning optimization suggestions. The results show that PV buildings can achieve self — sufficiency in energy
BIM technology can foster the rapid development of green energy — saving construction.

Keywords: building energy conservation; Building Integrated Photovoltaic ( BIPV ) ; Building

Information Modeling( BIM) ; energy analysis

1 N o
1.1
( Building Integrated Photovoltaic
BIPV) b
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