NETWORK- BASED LI GHTI NG EQUI PMENT REMOTE MONI TORI NG AND MANAGEMENT SYSTEM
BACKGROUND OF THE INVENTION 5 1. Field of the Invention: This invention

rel ates to network-based renote nonitoring technol ogy, and nore
particularly, to a network-based |ighting equi pnents renote nonitoring and
managenent 10 system which allows the user to renotely nonitor and perform
managenent tasks on one or nore sets of renotely-located |ighting equi pnent
systens in a real-time manner via a network system 2. Description of

Rel ated Art: 15 Lighting apparatuses are el ectricity-consum ng devi ces
that are mﬁdeléginstalled in nearly all kinds of buildings, includin
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2. Description of Related Art:
15
Lighting apparatuses are electricity-consuming devices that are widely installed in
nearly all kinds of buildings, including office buildings, factories, hotels, restaurants,
hospitals, supermarkets, warchouses, department stores, to name just a few. Types of
commonly used lighting apparatuses include fluorescent lamps, incandescent lamps, halide
20 lamps, to name a few. Fundamentally, lighting apparatuses are used to provide a light
source that can illuminate a darkened space within a confined room so as to allow people
staying in the room to have a bright environment to live or work therewithin.
In the management of a system of lighting apparatuses installed in a building, the
management personnel usually need to monitor the operating status of the lighting
25  equipment system during operation. For example, the management personnel need to
inspect the ON/OFF state, electricity utilization conditions (load voltage, load current, and
power consumption in watts), and whether the produced luminosity is adequate to provide
good visibility. Moreover, the management personnel need to constantly check whether all
the individual lighting units (bulbs, fluorescent tubes, etc.) in the lighting equipment
30 system operate normally. If any lighting unit is flashing or burned out, the management

personne] need to repair or replace the bad lighting unit. In addition, for energy saving



efficient and cost-effective managenent in the utilization of the lighting
equi pnent system Traditionally, the above-nentioned |ighting equi pnent
managenent tasks are carried 5 out by human labor, i.e., the inspection of
the operating status of the lighting equipnment is carried out through

vi sual inspection by the managenent personnel, and the recording of
operating characteristics data (i.e., |load voltage, |oad current, and power
consunption in watts) is carried out by visually inspecting electronic
instrunments and then handwiting on papers. Wien it is required to anal yze
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maintenance/repair work.

SUMMARY OF THE INVENTION
20
It is therefore an objective of this invention to provide a network-based lighting
equipment remote monitoring and management system which allows the management
personnel to remotely monitor a remotely-located lighting equipment system in a real-time
manner via a network system,

25 Itis another objective of this invention to provide a network-based lighting equipment
remote monitoring and management system which allows the management personnel to be
informed of an abnormal operating condition in a remotely-located lighting equipment
system promptly in a real-time manner so that any abnormally-operating lighting unit in
the lighting equipment system can be repaired or replaced immediately without delay.

30 The network-based lighting equipment remote monitoring and management system

according to the invention is based on a distributed architecture comprising: (A) a



one or nore servers and whose internal architecture includes: (AO a renote
network communi cation nodule; (Al) a user interface nodule; and (A2) an
operation data storage nodule; and can further optionally include: (A3) a
preschedul ed operation data analyzing 5 nodul e; and wherein the

equi pnent-side unit is integrated to each lighting apparatus and whose
internal architecture includes: (BO) a network |inking nodule; (Bl) an

equi pnent - si de server nodul e; and (B2) an operating-status nonitoring
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15 desired operating conditions, and to achieve optimal utilization of the lighting equipment
systems; (2) the capability to provide efficient and cost-effective management on the
lighting equipment systems for saving energy and cost; and (3) the capability to provide
real-time warning of abnormal operating conditions of the lighting equipment systems,
allowing the management personnel o maintain usable operability of the lighting

20 equipment systems.
BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading the following detailed

25  description of the preferred embodiments, with reference made to the accompanying
drawings, wherein:

FIG. 1 is a schematic diagram showing the application and distributed architecture of

the network-based lighting equipment remote monitoring and management system of the

invention with a network system;



FIG 2B is a schematic diagramshow ng the internal architecture of the 5
equi pnent-side unit utilized by the network-based |ighting equi pnent renote
nonitoring and managenent system of the invention. DETAILED DESCRI PTI ON OF
PREFERRED EMBODI MENTS 10 The networ k-based |ighting equi pnent renote

nmoni tori ng and managenent system according to the invention is disclosed
in full details by way of preferred enbodinents in the followng with
reference to the acconpanying drawings. FIG | is a schematic diagram
showi ng the application and distributed architecture of the network-based
l'i ghting equi%nent renote nonitoring and managenent system 15 according to
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managenent personnel) to renotely nonitor and perform managenent tasks on
one or nor@ddeanecynent spsign of {heliweeatien | i ghting equi pment systenms 30 in a
real -time manner via the network system 10 (in the enbodinment of FIG 1,
only 3 sets of lighting equi pnment systens 30 are shown for denonstrative
pur pose; DbRETAH.HP BRSCRIPTION OFUPREBFERREDIEMBOBIMENTEpent 25 systens t hat
can be renotely nonitored by the invention is unrestricted). In practice,
for exanple the |lighting equi pment systens 30 can be each a system of

l'i ghtiig uni t'shd nalvotk-bged TikhiesfiSithent 2Mste dCRANEI6€ Manb@fisnt s{iedn de

| anps, or othgr t%ﬁfs of lighting devices. As shown in FIG 1, the .

net wor k- bSETNB R thergvadian pheistlosed o fuBl dablsthyr v igolaneferpd ambedigstts &y st em
of the i NvBALIIORHROwHE dIASRL @M Bbmbhi hitecture conprising 30
two separate entf??gs:r(A) a_servgr-s?dg@gﬁﬁgwg%g; and (B) an
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(Al) dSusercdriingrd the gnvenda @s fhikQartandofed2) tianlonpEb@! inoRadabaistrofcagee modul e
120, and caLHLNoR, SRULSTRL hbnldiELUSS 3R eo5hiedul ed operation datp
management system of the invention 50 is designed for use in conjunction with a network
system 10, such as the Internet, an intranet system, an extranet system, a wired-type LAN
(Local Area Network) system, a wireless-type LAN system, or a VPN (Virtual Private
20 Network) system, and which is capable of allowing one or more users (i.e., management
personnel) to remotely monitor and perform management tasks on one or more sels of
remotely-located lighting equipment systems 30 in a real-time manner via the network
system 10 (in the embodiment of FIG. 1, only 3 sets of lighting equipment systems 30 are
shown for demonstrative purpose; but in practice, the number of lighting equipment
25  systems that can be remotely monitored by the invention is unrestricted). In practice, for
example the lighting equipment systems 30 can be each a system of lighting units including
fluorescent lamps, incandescent lamps, halide lamps, or other types of lighting devices.
As shown in FIG. 1, the network-based lighting equipment remote monitoring and
management system of the invention 50 is based on a distributed architecture comprising
30 two separate entities: (A) a server-side unit 100; and (B) an equipment-side unit 200;

wherein as shown in FIG. 32A the server-side unit 100 is installed on one or more servers



130; and wherein the equipnment-side unit 200 is integrated to each set of
lighting 5 equi pment system 30 and whose internal architecture includes:
(BO) a network linking nodule 201; (Bl) an equi pnent-side server nodul e
210; and (B2) an operating-status nonitoring nodule 220 including an
operation inspection nechani sm 221 and an operation control nechanism 222.
In practical inplenentation, for exanple, the server-side unit 100 can be
entirely inplenented with a conputer software programfor installation to
the 10 server 40, while all of the network |inking nodule 201, the

equi pnent - si de server nodule 210, and the operating-status nonitoring
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managenent system of the invention 5 | inked to the client
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20. The I|L@ht1|Oﬂgr®dm¢Mﬁndd:pésmtthm@llshratg.ls di spl ay| ng functl on |s used to
di splay a set of op tt charact risti,c gtal e of thg IF)(?rating
status of each'® RISV sRUFUEIG %P’ioﬂbﬁé uiHSALC ST as a
set ofjsr eh@oe@ic@ﬁmdnh@ateaﬂdl ta@eqmﬁagﬁmtunhtrﬁoermﬂlbcﬁemaﬁ@sgtst@aw dap@M i ng
equi pnment system 30; where the operating characteristics data includes,

for exanplo! recgiyinedht deotareraingicharagigristion of pashilighting gauipnsend aystem 30 thahd
el ectri ci Ly GANREERLI e CARGHEIQARE uhli986v4Ahd A88ork 98E8mMABRE BREervBRgddpOWer

unit 100, and also capable of downloading each user-specified lighting control command
from the server-side unit 100 to the equipment-side unit 200 via the network system 10.
20 The user interface module 110 is used to provide a user interface, such as a GUI
(Graphic User Interface) based user interface, to each client workstation 20 being linked to
the server 40 for the purpose of allowing the user (i.e., management personnel} at the client
workstation 20 to operate the network-based lighting equipment remote monitoring and
management system of the invention 50. When linked to the client workstation 20, the user
25  interface module 110 is capable of providing a lighting-equipment operating-status
displaying function and a human-operated control command issuing function to the client
workstation 20. The lighting-equipment operating-status displaying function is used to
display a set of operating characteristics data indicative of the operating status of each
remotely-located lighting equipment system 30 as well as a set of related product and
3 management information about each lighting equipment system 30; where the operating

characteristics data includes, for example, current ON/OFF state, current luminosity



consunption in watts); and the rel ated product and managenent information

i ncludes, for exanple, nanme of manufacturer, serial nunber, product
speci fication, name of purchaser, date of purchase, warranty period,
installation site, nanme of supervisory personnel, and 5 mai ntenance/repair
record, to nane a few. The hunan-operated control command issuing function
is capable of providing a set of lighting control conmands in relation to
the operation of each lighting equi pnent system 30 for user selection.
When the user selects a Ilighting control command, the user interface
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lighting equipment system 30, including, for example, name of manufacturer, serial

number, product specification, name of purchaser, date of purchase, warranty period,

20 installation site, name of supervisory personnel, and maintenance/repair record.

The prescheduled operation data analyzing module 130 is capable of generating an
electricity consumption analysis report in the form of an electronic document based on the
operating characteristics data of each lighting equipment system 30 that have been
acquired during a predefined period, such as every three months. The electricity

25  consumption analysis report is used to indicate the total power consumption in watts of
each of the lighting equipment systems 30 and the date and {ime when the lighting
equipment system 30 were turned on. The management personnel can browse or print a
copy of the electricity consumption analysis report by operating the user interface module
110 on the client workstation 20. The contents of this electricity consumption analysis

30 report can be used by the management personnel as a reference for efficient and

cost-effective management in the utilization of the lighting equipment systems 30.



-6 Next, the respective attributes and behavi ors of the constituent nodul es
of the equipnent-side unit 200 are described in details in the follow ng.
The network linking nodule 201 is used to link the equipnent-side unit 200
to the network system 10. In practice, the network |inking nodule 201 can
be either an ADSL 5 (Asynchronous Digital Subscriber Line) type, an FTTB
(Fiber To The Building) type, or a wireless type of network |inking device,
and which is used to allow the equi pnent-side unit 200 to exchange data
with the server-side unit 100 via the network system 10. The equi pnent -si de
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30 oper at ewuribar of units that can be connected to the network linking module 201 is unrestricted
and dependent on the linking capacity (i.e., number of connecting ports) of the network
linking module 201. Moreover, the equipment-side server module 210 further includes an
20 abnormal operating condition warning module 211 which is capable of gencrating a
warning message in response to an event that the operation inspection mechanism 221
detects an abnormal operating condition of the lighting equipment system 30. The warning
message is transferred via the network system 10 to the server-side unit 100 so that the
management personnel can be informed of this abnormal operating condition via the client
25 workstation 20 and carry out necessary maintenance/repair tasks on the failed lighting
equipment system 30. In practice, for example, the abnormal operating condition warning
module 211 can be implemented in such a manner that after the server-side unit 100 issues
a lighting control command to the lighting equipment system 30, the operation inspection
mechanism 221 will be activated to monitor if the lighting equipment system 30 operates in
30 a manner specified by the lighting control command; if NOT, the abnormal operating

condition warning module 211 will promptly issues the warning message. For example, it



30 a manner specified by the lighting control command; if NOT, the abnormal
operating condition warning nodule 211 will pronptly issues the warning
nessage. For exanple, it -7 is assuned that the |ighting equi pnment system
30 provides 5 controllable levels of lumnosity, where the first |evel
represents the lowest level of lumnosity while the fifth Ievel represents
the highest; and it is assuned that the managenent personnel wants to set
the lighting equi pment system 30 to give light at the third | evel of

lum nosity. In this case, 5 the nmanagenent personnel can activate the user
interface nodule 110 to issue a corresponding lighting control comuand via
t he net woris @ytsn@htk&ia tho lighténgd iegy.tipinng syatpm ﬁﬂeprbvislysﬁemr@mlahﬁhdnveﬁmef

l'i ghting S n per.ation. n
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the third IeveI 10 if NOT (for exanple the produced |umnosity is only at

the secondbf E%rr)g equipgeRhisierpd0 toghes Ia&ht Algthe &Hﬂ# leyd Af warnesily. rohisicasep11
Wil prompk Yméﬁgﬁﬁ%rg ,}s@rmneg csr;?sa%agﬁ%vth@ JsBe mta@&eewn%d&aésmmt&qsstug i he

client workstati informng the managenent personnel to carry out
necessary eaicsoadagckghtiogaiantivbskenand the thainkedrk isyeinng0 dquhprightingyst em

30. The Op%{l%gﬂeﬂg 8% e%% \ggt%' 91 giﬁg‘lgg%gjym eng?z,?/stem 4 148 %te%%noﬁl%m%éllélg& The
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operati on ihspepbei @thanise Izamnsﬂm Rdiitérsthe dpdiihg eqhipheapeptdnd G0t keingpet at i ng
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nDduIe 210 for transfer via the network 'systém 10 to the server-side unit

100. In prca?@ltaifealcozzbu@wa@mmdmi@ﬁl 1 v peorapipl ssuct heaspies BIEFseae Viadpect i on
mechani s mn%?vgork @iétéﬁq ?(? tcﬁﬂe cl%}'{t %ﬁ(S‘téﬁ'}%H %6 tf&rqgfop;g%%%% ﬁgﬁﬁ%r}ﬁeﬁt rﬁe #Mdnnel to

el ectricity cons tion inspection nechan nosity
i nspect i orang oh‘armcsssar&Zﬂmntef[Me/@}Va(ﬂ?tEsks 08 lechilahlightiop agiigmen2diami 3§) used to

' t th OFF state of h 1ight t tem.30.. The
Cl aetrici ty chfsONBEr B R BT IRSHEBEHN A S90S CUR L™ HEPGLe” t he

current 2m&hGihi Tt ¥nd QR SdpRioR NednBBH nfdcRatSsnt 1228 The Qsifératidht Rggectiboad
current, and, paower_consunption in watts) of each |ighting equipnrent system

30. The | WCH%WWJ A% BRIEPICHH INESHAH Sgoporating sfalys o €ach BENREFasipridk
produced lunlRogy fidf op‘f‘e@ﬁlbn' {oO¥hiRInE SULRARN LR SYRE R S Bhereof, and further

capable of sending the detected operating characteristics data to the equipment-side server
module 210 for transfer via the network system 10 to the server-side unit 100. In practical
20  implementation, for example, the operation inspection mechanism 221 includes an
ON/OFF inspection mechanism 221a, an clectricity consumption inspection mechanism
221b, and a luminosity inspection mechanism 221¢. The ON/OFF inspection mechanism
221a is used to inspect the ON/OFF state of each lighting equipment system 30. The
electricity consumption inspection mechanism 221b is used to inspect the current
25  electricity consumption conditions (i.e., load voltage, load current, and power consumption
in watts) of each lighting equipment system 30. The luminosity inspection mechanism

22]c is used to inspect the produced luminosity of each lighting equipment system 30.
The operation confrol mechanism 222 is capable of controlling each lighting
equipment system 30 to operate in a user-specified manner based on lighting control
30 commmands that are downloaded from the server-side unit 100 via the network system 10,

For example, each lighting equipment system 30 can be remotely controlled by the



The operation control nechanism 222 is capable of controlling each Iighting
equi pnent system 30 to operate in a user-specified manner based on lighting
control 30 commands that are downl oaded fromthe server-side unit 100 via
the network system 10. For exanple, each |ighting equi pment system 30 can
be renotely controlled by the -8 nmanagenent personnel to operate in a
user-specified manner. The user-controllable operating states include, for
exanple, OV OFF state and lum nosity level. The following is a detailed
description of a practical application exanple of the network-based

|'i ghting equi pnent renote nonitoring and managenent systemof the 5

i nvent i on Benaggmenigpersenngl topweatd on.a hser-apdcifadd spphdrc dhe omer-¢dnerolaiagement

per sonnel te th et wor k- b l.ighti .equi pnent renot e
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and managenentTheffolldwing iightdengled qlshqipeion o3)s prbficaApplicatibh Kkarhplokifnfe

hi s/ her cli %nt \g;)r%ishﬁtion 20 via the network system 10 to the server 40.
When | i nketftVerkePat He MR PU rSBAFemopeTIne FHl BRNRESMSBE Sysiem of the

renot ely- | @eaiRd shidahhs AduQQubANBNt systens 30 through the user interface
nodul e 110 and set a desired lumnosity |level for each turned-on |ighting

equi prent  systreAstad. appheatiese thq masrgeatsat podonnel £20 opefate thespawdrk-hasedach
user-init 'Iﬂ%ﬁgﬁggﬁg{n%t %ﬁ;o'té)H}oﬁﬁm'ri%de‘%ﬁ%%%%%&te%{%ﬁgbf'ﬁlel gkl RGcpt r ol

command a ctivating nmruni cat’i on nodul'e 101 to
transfer tidmotchborgningndd viaaagdnennef the tikhtipsdg@ipnidit ostdnne3 (epufipBnitiagi de

unit 200. n t.ne network linking nodul e 201 receives i ghting, control
comrand vitl FHa O F T A BTG van SarS B g bertire St
transfigr s morgeeeri peedna@nEmNGli ON he O/ Rl §116atcdeE Mg NREPnen?2 10
where the received command i s decoded into a corresponding control signal

and then tYREF P tguelthetscomisiaes swdelsnit Pand meich defissthlpminosity fegel fone

operation . i : t r : i i L tem 30
(b bo  tur o ER T EL A SR IR Phe btk gk W ORI R P
| i ghting doaigbrmsat-ingiatederongdo! action by nedin@N, cotesponpimgdightng tovspé ctrioand

A T RN e e T L S T
equi prient csingeing efaite neoo &/s240126k theeqdifaaaishle witeobhe network system 10
to the ser verwﬂﬂg &elflgtiugorl:([ﬁgkin-grrr]n%dgﬁb%?trgceiv%g?hreaﬁghﬂgg control command via the
network system 10 from the server-side unit 100, it transfers the received command to the
equipment-side server module 210 where the received command is decoded into a
corresponding control signal and then transferred to the operation control mechanism 222
20 for the operation control mechanism 222 to control the lighting equipment system 30 to be
turned ON or set to a user-specified level of luminosity.

When the lighting equipment system 30 is turned ON, the operation inspection
mechanism 221 is activated to inspect the lighting equipment system 30 for its operating
characteristics, and then send the detected data to the equipment-side server module 210

25 for trapsfer via the network system 10 to the server-side unit 100. The detected operating
characteristics include, for example, load voltage, load current, power consumption in
watts, produced luminosity, and the brightness level of the environment illuminated by the
lighting equipment systems 30.

When the server-side unit 100 receives the operating characteristics data, it stores

30  these data into the operation data storage module 120. The management personnel can then



characteristics include, for exanple, |oad voltage, |oad current, power
consunption in watts, produced lumnosity, and the brightness |evel of the
environnment illumnated by the 1lighting equipnment systens 30. Wen the
server-side unit 100 receives the operating characteristics data, it stores
30 these data into the operation data storage nodul e 120. The nmanagenent
personnel can then -9 browse these data through the user interface nodul e
110 on the client workstation 20 to learn the current operating status of
each lighting equi pnent system 30. In the event that an abnormal operating
condition occurs to any one of the lighting equipnment systens 30, the

equi pnent -godec esadata fodugheth? L€ervintetfaceaspduid 1Y on sisuclivgt wvorltanean A0 g
nmessage to, the server-side unit 100 .for, displ.ay on the client workstation
20 to noti??“ﬁﬂ%uﬁﬁﬂ&8§W§W§SE§F§’ﬁﬁﬂ1h@%mggﬁgp%§@€§§§Wf%naintenance/repair
task on the faiihedvedtitBiitann®neGinil RPBALnS YSidaOn3Ecurkitb anWandonNtheflighghs on can
be inplenmented in such a nanner that the operation inspection nmechani sm
221 det ectEuinTenheYSEs dhebasqgmettsidessenier adhle 3i0gik 1espand YpHBIRE Syst em
30 durisng QR&HAthARaecABdnt BEvaei &R0 160 Al URs AL & R éli%ﬁﬂﬂwa&s%%m% gl by

t he abnormal operati’ng condition warning nodul & 211 agal nst the _
user - specifdtiéyl thegharageroerd pesknid ta tale neeesseay tesitenaecegnal task on N@T{ailehe

war ni ng i i .eX le, 1.1 iS assu { e |j i ng
equi prent BCPEst S bR SU G205 i SR hagion P BER TSR O by ke o
the first thevat opapri@seRpstibhendchagsh 2R e\delecBfthe hetBalngsidiyig Whitdseoftdagh fi ft h

| evel represents the highest; and. it is assumed that the 15 nmanagenent

per sonnel 4&HEE SABPEIH! ?%@Ti@hﬁvw@% e%?%ﬁqus%t%mcgg tiguyidee %fgﬁm at
the thirdolhf¥eld 8§ henkmRshil opéhery tR8IINBAYSTRIY RRLEONNE! 1@kt agdi vate
the user interface nodule 110 Fo i ssue a corresponding |lighting control
command viwetpscified weluk tasgheek i the twq veludseare pqied;i th i Odg diprantngsyessashiso.
When the l.jighti i i sl : oper.at.i.
inspectioﬁhﬂg%ﬁggisn?%%gqgﬁﬁ%%ﬁ%%?¥%$tbiggb?gigﬁﬁégggdﬁgﬁgh?§§®%%§%1%0 to
20 i nspectconhaidblr ldavhis dfummasityy whtret the fpsottveletkpldsgits thes latest hevet bi'r d

level; if NOI (for . .exanple the produced |umnosity.is.only at, th econd
| evel ), t H}émg"r?%’{)‘f r’f!m'l%o%é:r gﬁb ng'e! CEREF D Andighesty aﬁ%d‘&l‘é afglﬂn% ﬁhra?ﬁﬁ%npt ly
i ssue |3 Mﬁdﬂa%@néf@%@@@&e\l’ wantshe setahdMIBikineSaqalRiend Gystdin B0 vk eidht at the

wor kstation 20 for_ the purpose of informng the nanagenent personnel to

carry out thetkyseflupaasitsnber Brerammgemeniglessonnel can activate the user interface
module 110 to issue a corresponding lighting control command via the network system 10

to the lighting equipment system 30. When the lighting equipment system 30 is lighted on,
the operation inspection mechanism 221 will monitor the lighting equipment system 30 to

20 inspect whether the luminosity of the produced light is at the third level; if NOT (for
example the produced luminosity is only at the second level), the abnormal operating
condition warning module 211 will promptly issue a warning message via the network
system 10 to the client workstation 20 for the purpose of informing the management
personnel to carry out necessary maintenance/repair tasks.

25 After the lighting equipment systems 30 have been operated for a predefined period,
for example 3 months, the prescheduled operation data analyzing module 130 is
automatically activated to generate an electricity consumption analysis report in the form
of an electronic document based on the operating characteristics data of each lighting
equipment system 30 stored in the operation data storage module 120. The electricity

30 consumption analysis report is used to indicate, for example, the total power consumption

in watts of each lighting equipment system 30 during each period of three months. The
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25 After the lighting equi pnent systens 30 have been operated for a
predefined period, for exanple 3 nonths, the preschedul ed operation data
anal yzing nodule 130 is automatically activated to generate an electricity
consunption analysis report in the form of an electronic docunent based on
the operating characteristics data of each lighting equipnment system 30
stored in the operation data storage nodule 120. The electricity 30
consunption analysis report is used to indicate, for exanple, the total
power consunption in watts of each |ighting equi pnment system 30 during

each perio - 10.manage t personnel can browse or
print a cogxyr/lglgafg El?ré@%eefggg{l grli%gtll tg;&%égﬁég%%c %ygﬁﬁﬁﬁgﬁ%wlwﬁw%w@}a@mi ng
the user i ntegert dyeoperdinkethd 18eroimtdriiec Ghdd@ld 1 YPLKShaliion woksithg, 260RhLeNt
of this el ec%{ein%igf%hconsltj@ti on anal ysis report can be used by the
managenent ~ personnel’ AT ORF PRI WALYSS fERITEPAN benvsed dutthe hfapaganest

managenent persohing astai tbfezaict @t @ficied ahﬁ%oétiéfﬁkii)\@m £e91§1{?t% B Rosgr | N
conclus%on, tEEhlnvenxlon provi des a networ k- based 17 ghting equipnent
remote -morl BTG canameahsYgEmeRP: syst em which has the fol I owing feat ures:
(1) the provi SinOfhnefs; t; = eal - ti moni.t or.i ng and managenent
function for user s opgp g’t glg lwrr%lﬁio{?gj?ﬁa&aﬂae@é’%s%%H‘tg%é’?g g‘é%@é‘i“yr-ef”é?é‘fat ed

li ghting ediinpeing aedmeeagsmenrsysig vehidiDh£Slhe halsathgusards(t iibass igdospt ayed
on the cIi%nhtwgﬁgg&géiggrfalloan . managenent personnel to be renotely

i nformed of all operating &ratUeNEFngnang imegsme qlimpirntor yetanented o
renot el y setondesig eat opaigiicag of emtitdl OhSitedaisht iy W= |l

utili zz&i O@L@fb t he | iight}[ang ,eaui pman!ty syg?t e%tl EZ?G{IB?%}{@?%%SF@[O?@@

provi de” ef Hciente difd Bhskrcediplyed on hardissheorkstionhelldwight maggeneantprent
systens fopers@teN® BREEHIN ; .1 he capabiljty to .provide
real -tinme \?var ni ng. of agnoraayﬁﬁlnfggg%daf ?Eg @%%%lltngi S(%%tgs 8? Rﬁ%élghl%f’ﬂﬂ ent

equi prrent  SPEEE, reaoledinga gesitee opertigeemadttiopgrand tnsdhieve BRiiRLAINizbER0b

oper abi | i t Y,e0fsnt; Y i uipnent systens. The iLnvention is therefore
nore advant ggg’%{é@t@ %dlhlggﬁ tt%gtﬁl%g’t (If%g ?%’r "raSPB/‘EfYt to pfﬂ\é‘g? ﬁ%fgﬂﬁ“it &7 mesé-cHedive
descri bed wshaggmextenrpliarlighpng keripeentesvoRaisBA LS ind GeNe b (t o be
undersfé)odca%tl@]it t he sc.ﬁ%)e.%q?f. thepi nvt(eagr??i or? i's not dim ta_ené:1 %%Qt nEei (g)lstshtgl osed
enmbodi fent s Y RPTRGAE FIyme; Yarnng; of iabpera! pperebingsonditiane wé troliihtingat i ons

and si m | acquipmiond BELIRY) hBowilpehS Ex@@@geﬁf&n@ ff@s&ln@ii @Eq’ainttzﬂg '{Agafb?é’ gperast)ri]l(i)tlf/l0(1i be
accorded t Ee .br oadest
the lighting equipment systems. The invention is therefore more advantageous to use than

the prior art.

The invention has been described using exemplary preferred embodiments. However,

20 it is to be understood that the scope of the invention is not limited to the disclosed
embodiments. On the contrary, it is intended to cover various modifications and similar
arrangements. The scope of the claims, therefore, should be accorded the broadest

interpretation so as to encompass all such modifications and similar atrangeiments,



interpretation so as to enconpass all such nodifications and simlar
arrangenents. -]]_ CLAIMS What is clained is: 1. A network-based |ighting
equi pnent renote nonitoring and managenent system for use to integrate to
a network systemfor providing a user-operated nonitoring and 5 nanagenent
function on at |east one set of renptely-located |ighting equi pnent system
t he network-based |ighting equi pnent renote nonitoring and nanagenent
system being based on a distributed architecture conprising a server-side
unit and an equi pnent-side unit; wherein 10 the server-side unit is
integrated to a server linked to the network systemand is capable of

al | owi ng aCEbAilldAt workstation to be linked via the network systemto the
server fo&mp I ated nonitoring and nmanagenent tasks on the lighting
equi pment SysS éﬁfngﬁ% "which includes: a renote network commrunication

nodul e, whi.ch i4& nesedkbasalligving BeuipBEMatmsicdBonidding dhl MBagomemtBystaie W th
the equipnmpnt-side unit via the network system a user interface nodule,

which is cRpaBt & BYe85iEVe & pigvarkuwalen for girpddiag tiouserarapied mpontigepg &8t i on

bei ng |4 nklﬁglnégemtemuﬁ&fox%at FE:QQ oﬁ@@&@f?ex%telﬁﬁ@é’a‘tgf NG leeélg&hbm qaui prent
oper ati ng- status displ aé;ggt unction and uman- pera% control command
1

i ssuing funct itbaneteds Blesirlgi aghipreyt eqwitpmenitoroygemd ianga@tat gestem
i opl ayT G, LDGLLN o BRARLE OF A0 L P LG 2 £LoL Rorfl I 4g shatus

dat a about tlng equip man- op er at ed“cont r ol
command |smunmgmfwﬁeMnmﬂ IS capable of providing a set of I|ght|ng control
commands for sel ection and issuing each user-selected |lighting control
comand Vi a theﬂﬁg?ﬁork systemto the lighting equi pnent system and an

oper atjipon dat a ¢ edradesidehH R, inleBiatdl t'osa used 1fnRed & @lre%av&f( s9ste@lan@fis
operation 25 data about the lighting ui pnent system downl oaded fromthe

equi prent -28pafde ahaltovengla ctz%aﬂmrléstaﬂondv bpﬂi cheja theeneoperkarsion teldiesenir t he
client worgstal boRadh Uit atsflagdiNl tRE 6 tTRIE & @M &IRID and
which includes:

a remote network communication module, which is used to allow the server-side

15 unit to communicate with the equipment-side unit via the network system;

a user interface module, which is capable of providing a user interface to the client
workstation being linked to the server, and capable of providing a lighting-equipment
operating-status displaying function and a human-operated control command issuing
function; wherein the lighting-equipment operating-status displaying function is capable of

20 displaying a set of operating status data about the lighting equipment system, while the
human-operated control command issuing function is capable of providing a set of lighting
control commands for user selection and issuing each user-selected lighting control
command via the network system to the lighting equipment system; and

an operation data storage module, which is used for storage of a set of operation

25 data about the lighting equipment system downloaded from the equipment-side unit and
capable of displaying the operation data on the client workstation through the user interface
module;

and wherein

the equipment-side unit is integrated to the lighting equipment system and linked to

30 the network system, and which includes:

12



t he equi pnment-side unit is integrated to the |lighting equi pnment system and
linked to 30 the network system and which includes: -12 a network |inking
nodul e, which is capable of linking the equipnment-side unit to the network
system an equi pnent-si de server nodule, which is linked to the network

| i nki ng nodul e and capable of providing a two-way data comuni cati on
function between the lighting 5 equipnent system and the server-side unit;
and an operating-status nonitoring nodul e, which includes an operation

i nspection mechani smand an operation control nechani sm wherein the
operation inspection mnechanismis capable of inspecting the operating
status of the |#f§fMicHgliEduE pwenle, whishdnrapdbleiof dinkivartbe tprpmentasiguinitgoa set
of operatipg %R@Jrfi‘% grj.stics data thereof, and further 10 capable of

sendi ng the olllet ect ed operating characteristics data to the equi pnent-side
server nodul e #oequipreenstile stivet hedsler which 3¢ Hekadno thaha@wbiteliméigwolulsyst em
while the ration. control nmechanismis capable.of coptrolling. the

li ghting e%gff)ai% f PEQITing & tgerat datg ﬁo%lmuﬂgé?grbﬁ@ﬁfl‘?’? ﬁwﬁﬁh%’%lﬁ%‘é‘g%d on
each | ight tquipraantyseim eammeneveonn @adeddfrom the server-side unit via the
network system 15 2. The network-based |ighting equi pnent renote

nmoni tori ng and HaPRGEMEntates BBy n@ﬂaﬁenwi};chvmelpgﬁrmart RECTARIMBISRECEPBt em i S

| nternet, @BcHaRLEA y a r st.em..; i - YP Local
Area Notor) opes o 8 S ort ool AR Y oyl GRGH Ut

Privat e Nen¢ghweRismsy samahic . insphetingahnopdatiasedus ofjhe lightiregequipment syseamt e

moni torin . nt._system 20 of.claimi1l,. wherein the equi nt - si de
server no u%gi er%f}ﬁgggguaf LH'}éen S& 8@03‘?{??“% %%i@sw%éﬁfad%%?ﬁaﬁ%tﬁlﬁﬂ%ﬁm
oper atliing @patde bf @nding i dugecrmadipemainpbhahctbdsticapablethe bq@pResaidd@rar

war ni ng rress(gﬂeelff or trrgansfer via the network systemto the client

wor kst at | AT {He @shto thergrver Aleopar v itmnitepetisicon WakhbRiopmatet ect s
o0 TR 8, e 5 M R IR il 4
system ofusetrgiepilied nimapebescd s eashighting dentueli confroandhdownlnadaddiesn the
server-side unit via the network system.
15 2. The network-based lighting equipment remote monitoring and management system
of claim 1, wherein the network system is Internet, an intranet system, an extranet system,
a wired-type LAN (Local Area Network) system, a wireless-type LAN system, or a VPN
(Virtual Private Network) system.
3. The network-based lighting equipment remote monitoring and management system
20 of claim I, wherein the equipment-side server module in the equipment-side unit further
includes:
an abnormal operating condition warning module, which is capable of generating a
warning message for transfer via the network system to the client workstation in the event
that the operation inspection mechanism detects an abnormal operating condition in the
25 lighting equipment system.
4. The network-based lighting equipment remote monitoring and management system
of claim 1, wherein the server-side unit further includes:
a prescheduled operation data analyzing module, which is capable of generating an
electricity consumption analysis report in the form of an electronic document based on the
30 operating characteristics data of each lighting equipment system during a predefined

period.

-13-



a preschedul ed operation data anal yzi ng nodul e, which is capabl e of
generating an electricity consunption analysis report in the formof an

el ectroni c docunent based on the 30 operating characteristics data of each
l'i ghting equi pnent systemduring a predefined period. - 13 5. The

net wor k- based |ighti ng equi prent renote nonitoring and nanagenent system

of claim1, wherein the network |inking nodule is an ADSL (Asynchronous
Digital Subscriber Line) type of network |inking device. 6. The

net wor k- based |ighti ng equi prent renpte nonitoring and nanagenment system 5
of claim1, wherein the network linking nodule is an FTTB (Fi ber To The

Bui | di ng) $ype Thfnateenkeraked lighking gquipvetesmdte nibneomes awlrkarbgseeht systgnt i ng

equi pnent te,monitorin nd nagenent .system of claim]l, erein the
natvor k| S oAeE Joaert A R AR TR Yt R | Pl ron i ER 10 5.
The net wor kuthasied Liie) bipe g nesuiipiiohg desas e monitoring and management

system of claiml1, mhgrein t he operation data storage nodule is further
used for sPoragkiedietvaKDresd LighHBg ERUPEFH Teraeia JEREATNS HIGPIIETBIN SBHIR ¢ he

lighting egrulRmENtiRyst 8 nelyorl hﬁkiﬂ?ﬁﬂ&hi&'i?@é feTRI @} PI TRABLRERDS t%rf)@m)t e
nonitoring and managenent system of claiml, wherein the operatio

i nspect i onefrstrlsiliskingdeyiadles: 15 an ON OFF i nspection nmechanism which is
capabl e of~inspggt,i I . . at ¢ he |jght ] ' n tem
ol cot ri 5ty Aokt Ciabhe e h i Rt Bl AN AL BB R

i nspect i ngofl déim &l ebércinctht yetank Uitngomoddadd bivindesoftypdef heigbtld hgking

equi pnent E%stenl and a lum nosity inspection nechanism which is capable
of inspect 6ethe |l um nosity 20 of l|ight produced by the |ighting

equi pnent &Yst erfe nefbrk-based lighting equipment remote monitoring and management system
of claim 1, wherein the operation data storage module is further used for storage of related
product and management information about the lighting equipment system.
9. The network-based lighting equipment remote monitoring and management system
of claim 1, wherein the operation inspection mechanism includes:
15 an ON/OFF inspection mechanism, which is capable of inspecting the ON/OFF
state of the lighting equipment system;
an electricity consumption inspection mechanism, which is capable of inspecting
the electricity consumption conditions of the lighting equipment system; and
a luminosity inspection mechanism, which is capable of inspecting the luminosity

20 oflight produced by the lighting equipment system.
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