A SUBAREA CONTROL SYSTEM OF ELECTRI CAL LI GHTI NG
SEPARATED BY A DEMARCATI ON REPEATER BACKGROUND OF THE
I NVENTION Field of the Invention: The present
invention relates to a control systemof electrica
l'ight, conprises a control nethod and the apparatus
thereof, nore particularly to a control system of
electrical lighting that is utilized in a place where
there are plural roonms or plural areas that need to
be individually controlled. The above nentioned roons
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Description of Related Art:

With developments of electronic units and electrical controlling methods, an electrical
lighting art has been developed to a digital control system, wherein the digital addressable
lighting interface (DALI) regulated by IEC 60929 (2003) is a typical example. The
regulation is originally applied to a lighting control of fluorescent lamps, but due to the
features of reliable, compact and reasonable pricing, the regulation has been applied to all
control systems of electrical lighting. In view of the worldwide energy and environment
issues, energy-saving is more important than ever, s0 an aﬁto lighting control system is
gradually become necessary.

The conventional digital control system of electrical lighting is an extended art of

computer technology, via network like serial bus transferring control information so as to



control a control systemof electrical |ighting, the
function thereof is high but the cost thereof is also
not Iow, thus the application thereof is |limted and
is only applied on sone particular occasions. The
digital addressable lighting interface was devel oped
in Europe and then was accepted by the whole world.
The structure thereof is basically conposed by a bus
power supply, at |east one controller and |anp
controll ers having digital addressable |ighting
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lanp. When utilized, the lanps is preferably to be
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applications are varied according to the actual needs, some products only allow setting up
one group.

The application of “group” is very important and convenient, e.g. a room is
categorized to at least one group, so the controller can individually control the whole room,
the controller in the room has be to preset the groups that the controller is about to control
SO right commands can be sent and no mistake is likely to occur. Take an office for instance,
the office has plural rooms and one meeting room. For achieving the object of
energy-saving, each of the rooms has to be able to individually controlled, so the electrical
lighting can be turned off or lower the brightness when no human is in that particular room.

If the lighting in each of the rooms is desired to be individually controlled, then each of the



if the lighting in each of the roons is desired to be
individually controlled, then each of the 2 Iightings
have be to individually assigned with one group code,
controllers and sensors related to the room have al so
to be set to the sane group code. Lightings in the
nmeeting roommay be categorized to three groups, e.g.
one on the platform one on the neeting table and one
for the wall |anps provided on the lateral walls, for
neeting the needs of speeches, neetings, or nulti
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meeting room, plural lighting scenes may be needed to meet the different requirements. For
preventing from frequent adjustments, a lighting scene controller can be served to save the
related information of each of the lighting scenes such as the group number and the
brightness into a memory, so by pressing a scene selecting key the original setting can be
recalled, a general lighting scene controller has 4 to 8 scene selecting keys.

One features of a system of digital addressable lighting interface is the ability of
address searching, and the grouping of the whole system, the scene settings and lighting
adjustments are all based on said feature. But the work of initial group setting, scene setting
and brightness setting is sometimes complicated that may need skilled people in the art and

professional tools to complete.



adjustnents are all based on said feature. But the
work of initial group setting, scene setting and
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provi des a subarea control system of electrica
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connected to the bus power supply via the bi-phase
layodf i desilgn of lighting tools and various types controllers and sensors is more flexible,
and the control of electrical lighting is more convenient and simple, the energy-saving of
lighting and the effect of lighting scene are more easily to be carried out.

The present invention provides a subarea control system of electrical lighting
separated by a demarcation repeater, comprises:
a bus power supply connected to the electric supply to provide a DC voltage and a function
of current limiting to a bi-phase digital information transmission bus;
at least one demarcation repeater connected to the bus power supply via the bi-phase digital
information transmission bus to establish a contact with an uplink bus, while the
demarcation repeater needs to be connected to the electric supply to provide a bus power to

a downlink bus;

a system controller connected to the bi-phase digital information transmission bus, a



information transm ssion bus to establish a contact
with an uplink bus, while the demarcation repeater
needs to be connected to the electric supply to
provide a bus power to a downlink bus; a system
controll er connected to the bi-phase digital
information transm ssion bus, a 4 transm ssion path
is formed by the systemcontroller and the bi-phase
digital information transm ssion bus, and the
potential of the transm ssion information bus is
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broadcast the systeminstructions to the whole system
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At least one control sensor is further provided and is connected to the bi-phase digital
information transmission bus; the potential of the information transmission cable is
controlled according to the instructions.

Wherein the control sensor is a human activity sensor or a light sensor or a timer.

Wherein each of the lamp controllers includes a control section and a lamp.

Wherein the control instructions of the system controller and the subarea controller are
categorized to single-way instructions, dual-way system instructions or subarea
instructions.

Wherein the control instructions are grouped by the length of bytes and the content of

bytes, and are respectively defined as a system instruction group and a subarea instruction

group.



Wherein the control instructions of the system
controller and the subarea controller are categorized
to single-way instructions, dual-way system
instructions or subarea instructions. Wherein the
control instructions are grouped by the length of
bytes and the content of bytes, and are respectively
defined as a systeminstruction group and a subarea
instruction group. 5 Wierein the denarcation repeater
i ncludes an uplink bus end and a downlink bus end.
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controller, the subarea controller and the sensor
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of comparing the highest digit after the start bit to identify the system instructions or the

subarea instructions.

The present invention also provides a subarea control method of electricel lighting
separated by a demarcation repeater, comprises the steps of:

the power is turned on so the system is in a standby status;

a system controller and a subarea controller respectively send instructions to a
bi-phase digital information transmission bus, the system controller sends the system
instructions and the subarea sends the subarea instructions;

the system instructions are processed with a relay operation and the subarea
instructions are processed with a terminate operation, both by the demarcation repeater;
the lamp controllers process operations of instruction receiving and decoding to the system
instructions and the subarea instructions, so control of the lamps is achieved.

Wherein the control instructions of the communication protocols of the control system



a systemcontroller and a subarea controller
respectively send instructions to a bi-phase digital
i nformati on transm ssion bus, the systemcontroller
sends the system instructions and the subarea sends
the subarea instructions; the systeminstructions are
processed with a relay operation and the subarea
instructions are processed with a term nate operation,
both by the demarcation repeater; the lanp controllers
process operations of instruction receiving and
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the digital information processing device has a
delaygghimeon of conparing the highest digit after the

start bit to identiﬁy the systeminstruction or the
Wherein a relay controller of the digital information processing device has a function

of comparing the highest digit after the start bit to identify the system instruction or the

subarea instruction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a structural schematic view of the system provided by the present invention;

FIG. 2 is a structural schematic view of the demarcation repeater provided by the
present invention;

FIG. 3 is a structural schematic view of the lamp controller provided by the present
invention; |

FIG. 4 is a waveform diagram of the communication protocols of the system

instruction and the subarea instruction, wherein FIG. 4-1 is the waveform of the system



subarea instruction. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG1 is a structural schematic view of the system
provi ded by the present invention; FIG 2 is a
structural schematic view of the demarcation repeater
provided by the present invention; FIG 3 is a
structural schematic view of the lanp controller
provi ded by the present invention; FIG 4 is a
wavef orm di agram of the communi cati on protocols of the
system instruction and the subarea instruction,
instndngioa FIGHL-G. is the avsforhe f wewebaeaingfrudtive; system 7
instruction; FIG 4-2 is the waveform of the subarea
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the | ayout of the present invention. DETAILED

DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring to
FIG 1, the present invention provides a subarea

DEGAN EP DEYEREPTRIN G ¢ PRRFERKIYD EhgBopRREIed by a
demarcation repeater, conprises: a bus power supply 5,
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be connec ed to the electrlc supply I to provide a

trangissiOBREF 2t 0 a downl i nk bus 2"; wherein the

denmarcation repeater 6 .
at least one demarcation repeater 6 connected to the bus power supply 5 via the

bi-phase digital information transmission bus 2 to establish a contact with an uplink bus 2’
(as shown in FIG. 2), while the demarcation repeater 6 needs to be connected to the electric
supply 1 to provide a bus power to a downlink bus 2”; wherein the demarcation repeater 6
includes the above mentioned uplink bus 2’ and the downlink bus 2”; wherein a digital
information processing device 61 of the demarcation repeater 6 includes a decoding and
register memory device, when receiving signals and an relay operation is processed, the
decoding and register memory device is served to decode system instructions and register
in the memory device, when subject to a collision, the operations of decoding and
registering are not stopped and a resent operation is processed after a delayed time; wherein
a relay controller 63 of the digital information processing device 61 has a function of
comparing the highest digit‘ after the start bit to identifying the system instruction or the
subarea instruction;

referring to FIG. 1, a system controller 7 is connected to the bi-phase digital



i ncl udes the above nentioned uplink bus 2' and the
downl i nk bus 2"; wherein a digital information
processi ng device 61 of the demarcation repeater 6
i ncludes a decoding and register nmenory device, when
receiving signals and an relay operation is processed,
the decoding and register nenory device is served to
decode systeminstructions and register in the nmenory
devi ce, when subject to a collision, the operations of
decodi ng and registering are not stopped and a resent
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a relay controller 63 of the digital information
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3), each of the lanp
respectively connected to the bi-phase digital information transmission bus 2 to receive

information instructions and to access the electric supply 1 so the lamps are controlled
according to the information instructions; wherein each of the lamp controllers 3 includes a
control section and a lamp;

the subarea controller 8 and the lamp controllers 3 form a subarea instruction
transmission path 10 whose boundary is the demarcation repeater 6, and the subarea
instructions are valid on the subarea instruction transmission path 10.

A human activity sensor 4 is further provided, the human activity sensor 4 is
connected to the bi-phase digital information transmission bus 2, and the potential of the
information transmission cable is controlled according to the transmitted instructions.

The demarcation repeater 6, the system controller 7, the subarea controller 8 and the



controllers 3 includes a control section and a | anp.
Each of the lanp controllers 3 is respectively
connected to the bi-phase digital informtion
transm ssion bus 2 to receive information
instructions and to access the electric supply 1 so
the lanps are controlled according to the information
i nstructions; wherein each of the lanp controllers 3
includes a control section and a |anp; the subarea
controller 8 and the lanp controllers 3 forma subarea
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the denmarcation repeater 6, and the subarea
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transm ssion path 10. A human activity sensor 4 is
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instructions to the bi-phase digital jnfornmation
detechpg Siesan dhe Bigtenpinsirpdiony 37 arf Pr@%"r%‘?do‘f"lﬂéﬁ relay @Wd%ﬂqrh@d the
systeminstructions 37 and the subarea controller 8 .
subgeh struetions 38 areprocesied pirha terpings opgfatipnibeth b the demarcation
demarcation repeater 6, the systemcontroller 7, the
repeateh@ ea controller and the sensors provided within
have functions of collision indentifying and
as shown in FIG. 2, the demarcation repeater 6 includes an uplink bus 2’ and a

downlink bus 2”; wherein a digital information processing device 61 of the demarcation
repeater 6 includes a decoding and register memory device, when receiving signals and an
relay operation is processed, the operations of decoding and registering the system
instructions and the relay operation can be processed at the same time, when subject to a
collision, the operations of decoding and registering are not stopped and a resend operation
is processed after a delayed time; wherein a relay controller 63 of the digital information
processing device 61 has a function of comparing the highest digit after the start bit to
identifying the system instructions 37 or the subarea instructions 38;

the lamp controllers 3 process operations instruction receiving and decoding to the system

instructions 37 and the subarea instructions 38, so the control of the lamps are achieved.
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detecting; wherein the systeminstructions 37 are
processed with a relay operation and the subarea
instructions 38 are processed with a term nate
operation, both by the demarcation repeater 6; as
shown in FIG 2, the demarcation repeater 6 includes
an uplink bus 2' and a downlink bus 2"; wherein a
digital information processing device 61 of the
demarcation repeater 6 includes a decoding and

regi ster nenory device, when receiving signals and an
r aVigyein ey @hironinstsudibaceibe chmmbeicatppar mbdioosis obthe control system
decodi ng and registering the system instructions and

aret Eedobik@y tOPRIAE-WAD SRRmDEnspLOERSS @idalalvay REste@NBstrid®ns and
when subject to a collision, the operations of

sub82q Pekiteki FRTkhE @8htRdI %s!tﬁ%é}fs%reﬂgfbuﬁémp@x@i 16H¥eh & the$§R8land the
operation 1s processed after a del ayed tine; wherein

confent ©rale 6o 56! ?}rsteﬁl?’ iRbruddtp Sogh takh d E\]clﬁfeg‘?%étﬁﬁtlorll1 group are

processi ng device 61 has a function of conparing t
deflleghest digit after the start bit to identifying the
systen1|nstruct|ons 37 or the subarea instructions 38;

t ﬁgferr%ra F f(? n L %Mcﬁ M3 4 3 &o %}ag i Sv19\9 e&f%ﬁ - S Pbﬂﬁ%ﬁtu GF tl'ge7 present

recei vithg an ecodi n ystem ruc
t he subarea.i structlons 38 0 the con
mefEWﬁs R B et B P B o fotofler 9 thhbarea
ctions of the COﬁﬂUﬂlC?th &rotocol of the
consgliry d S o B a0 Bl e o4 ofP; AGTECRR oRSRigh, 6 The
i nstructions, dual-way systeminstructigons and
comyTEFalign PRLPTAIT P B §0ntf<H SYHEREEBLNS IREFYctiens Qrissysied instruction
grouped by the length of the bytes and the content of
groyh andyy sghareagngrusiion eraupnastshavnile 1Gr lo dhe Sa/ﬁ@rrhméfw&lpeas coded
instruction group are defined. Referring FIG
as 3ftaAndthas svabyeth dimatubareg instiugfongp éméqﬁltﬁé&ﬂrmﬁthawnq fiegle byte, the
present invention, conposed by the bus power supply
actug] codeais shustraterd @roﬂ“@bl@ll land Tablet2h ¢heshighgsedigit of the system instruction

37 is “1”, in other words two bytes with hexadecimal code and above 0 x 8000 can be
written in the system instruction 37; the highest digit of the subarea instruction 38 is “0” for
clear identification. The instructions transmitted by the system controller 7 are two-byte
system instructions 37, the instruction transmission is identified via an start bit and the
instruction terminating is identified via two stop bits; as shown in FIG. 4, wherein FIG. 4-1
is a waveform diagram of the system instruction, FIG. 4-2 is a waveform diagram of the
subarea instruction. The transmission path of the system instructions is numbered as 9 in
FIG. 1, the transmission path 9 can enter to a b zone from an a zone via passing the
demarcation repeater 6. As shown in the system instructions 37 and the subarea instructions
38 of the lamp controllers 3, the lamp controllers 3 can receive the two-byte system

instructions 37 and can also receive one-byte subarea instructions 38. The subarea
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controller 8, the human activity sensor 4 and the
demarcation repeater 6. The conmunication protocols
of the control system assigns instructions to a system
instruction group and a subarea instruction group, as
shown in FIG 1, the systeminstruction is coded as
37 and has two bytes, the subarea instruction is coded
as 38 and has one single byte, the actual code is
illustrated in Table 1 and Table 2; the highest digit
of the systeminstruction 37 is "1", in other words
contioMer 18\he sharhirhanhaciaite cenval 4 cad enlgndndthevsabirex iBG0&iomans, so

be witten in the systeminstruction 37; the highest

the @Ar@ifittedf in§thRtiSHOAE @Rt BBIS tt6 PEIsi tBE dSBarcstionOrepéadér 6 & @M zone,
identification. The instructions transmtted by the

thussdlﬁytl LY Wfﬂeoc{slslgﬁeﬂa 3bhke, tMONIYBE 1P S HRMIAN S treféed toPRSubarea
the instrucfion transnmssion is identified via an

1nstr§£t?c{n tr# ?1'39 JﬂQhat'cﬁhﬁ BBHS%E& AR deRbrihdt feggatél% The number 1 in

dent | two stop bits; as shown

the #‘1’2}9"1 exleﬁetrf {OGACA' é‘mo §|é[ﬁ) }\é\@éﬂ&g@%or i et b Iillfe ﬁlﬁ&fagcmilgltal

I nstruc agr am o

nstru t|on The transm ssion path of the
1nb%n ?3%??%%‘?%% i%ons is nunbered as 9 in FIG |, the

BLon 9 ca . rom

T56e? i 2T Prersadur el S B dsEARENOL B0 shgpn in
in the s st.eminstr i ansg, 37 and the subarea

FIG Ip e RIS Fg8To phas S CEBHRGDI PSS TP g il
controllers 3 can receive the t te system

infoympdiop (REPGesHAE SeVishPle dif BPYY $Up W@V éé rfE ¢ slpmarcation repgater 6

. .instructions 38. The subarea_ 11 controller 8 and the

includgsd hunpewerioff seadayynlink bym 2o and/a eghlatadmovey B3 sepplying power
instructions 38, so the transmtted instructions are

to thealigitahlinforneatioa psoqentngl daviecal.icoh s ¥Péatlde sgeaificatina of the bus
zone, thus only valid in the assigned a zone, the

powernahébe Wich fespachto Tk @ower reghlatisn pbdigitsluasidrassable lighting interface
instruction transm ssion path that can not pass the

of IE{E608268 awvhioh isr Efeal.6V, #hd tieha@ireunisemallerian eqydl éo FI(Gnilliampere.
refers to AC electric supply while the nunber 2 refers
tThe thuembbi 6D livase opliogidlatbr, after the digital information of the uplink bus 2’

passes the opto-isolator 62 and enters the relay controller 63, the relay controller 63
processes operations of edge detection, waveform reform, start bit detection, system
instruction or subarea instruction identification and digital data reform on the inputted
bi-phase digital information, the reformed digital data is saved in a shift register 64. After
entering the relay controller 63 but before being decoded, if the bi-phase digital information
is identified as a subarea instruction then a terminating operation is processed, if indentified
as a system instruction, a sWitch device of the power 68 of the downlink bus 2” is driven
via a control gate 65, so the information is transferred to the b zone, if a collision

indentifying and detecting device 66 detects a collision status, then the control gate 65 is
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information transm ssion bus. FIG 2 is a figure for
illustrating the function of the demarcation repeater
6 shown in FIG 1, the demarcation repeater 6 is
basically conposed by a power supply 60 and a digital
i nformati on processing device 61, the power supply 60
of the demarcation repeater 6 includes a bus power 68
of the downlink bus 2" and a regul ated power 69
supplying power to the digital information processing
device 61, e.g. 5 VDC. The specification of the bus
terrpigwed t€ &op batevihg thertesq@rc Thé stofihg opauion ihabelkkiftirogistef 64 is not
di gital addressable lighting interface of |EC 60929,

stopietl @htil the delaybeodBoldf, 6 3adbtects oGP BiRtani $s S6EPel &¥heRthe operation
equal to 250 mllianpere. The nunber 62 is an

of I@@élﬂh%sﬂ% AR imfrh&lonk Re fiflisBdd @l redeRfl QLABSINRH 70K aitsh@r a proper
upl i nk bus 2' passes the opto-isolator 62 and enters

deldyRE tihi! @Y FRNERPbRECIRB 63 i Rish8dté 1dCRBEdsOh |r@s%n@ ﬁ{)eratlon, when

processes operations of edge detection, wavefor

resern@f ﬁ{enzhgﬁg{la(fatta l?énﬁpoq@ y9 ‘s“tHefanm t‘f’%%ﬁg@er g@gg rﬁJrgty Bg)cggsed with a

barea®i nstruction 1I"dentificatio
bi-phggeeoc! e (%ﬂ%éggrau@rptﬁte* %gte{sbfhe gh@%@ é{egér?t & drh\Q:ftﬁé g%nﬁ’rl{ bus 27,
After. terin [ contro er. 63
Theb%ﬁoe{a igaEh i R R g g S o%nﬁ;*%? 3 oﬁ-r g relay
i d barea nstruc n.then a t
ovetzigh af sty F@re&raaﬁ Sttt a1 et Pavisoat o b Einenea.
'na%ruct|on a switch eV|c of . th ower 68_of tE .
Fringo gl Hwhieh s e Nusatine:Gp dargp ceptoders shawy in FIG
the information is transferred to the b zone, if a
l. collision indentifying and detecting device 66
detects a collision status, then the control gate 65
- i 4 lighbsouegerdSreandy a Buasesspntdamp tibgga baldash 34 Bigecof Toggives signals
storing operation in the shift register 64 is not
of pulse ppditl madulation Feproedsay lighimadjesting op@atiete flbe renttohinstrueipons of
bits and is stopped when the operation of receiving
light hene yrstderddnat thedtus enter iagligitahirfheahtioa prewesuak device 32 via the
controller 67 waits for a proper
opto-isolator 31. The instructions are decoded by the digital information processing device

32 to process an operation of controlling lamps. The number 36 is a brightness adjusting
and setting device, e.g. a 4-digit code switch, that can be served to process a setting
operation on each of the lamps in advance or on site, according to the actual needs. The
4-digit code switch can provide 16 kinds of setting options, and the setting operation is
clear and simple and is easy to be adjusted during layout. After the digits set by the
brightness adjusting and setting device 36 is decoded by a decoding device 33, a pulse
width modulation or a switch signal is sent to a light driving device 34 to drive the light
source 35. The light driving device 34 can be a ballast, an electrical transformer or a

repeater according to the light source 35 and the actual needs. The light source 35 can be an
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del ayed tinme then the relay controller 63 is
instructed to process a resend operation, when
resend, the digital data tenporally stored in the
register 64 is firstly processed with a bi-phase
decodi ng operation then enters the control gate 65 to
drive the downlink bus 2". The above nentioned art of
collision indentifying and detecting and the art of a
relay operation of firstly stored and then resend can
al so be designed to be bilaterally operated. Referring
incdndedckd ladp, aiilzbra BEB. figure illustrating the | anp
controller 3 shown in FIG 1. A light source 35 can
bghé cbhislr petentofl as@ritdlbeghting b@blidsd by4thHehpeaat invention has
receives signals of pulse wi dth nodulation to process

featBrek bR Wt BolY 0P RADRLYSBm oLt §uBhreh REAFH Gl FdSheed of
of light scene transferred on the bus enter a digital

conl E&E&T@&thfsﬂ OB&QG&%S TRY d8NcEfordRp¥did ddihe operated in serial or be
pto-isol a 31. The |nstruct|ons are decoded by the

opeglltfgil Enak)axjanélor hb9R 1Rrﬁ|%e%S'T'B9s qé;})éh[:r%f 1%%9n@%gﬁﬁfsskmds of

control Ing Ianmp he nu

‘ con&glgaqgt N§ Ss% 4 S %nc(:) g ﬂte b?e §1$<} 'i}t)ngonQI%Yl lec?ncgdi l%htm% is more

e SWI can pbe serve

on_on e
confiiig f ea&? et PHES FRist gt Prorelany gr?{éia ozt@afgﬂtg'iﬂ
ffcode switch ¢ z% e 16 kinds of setting options,

© e'ﬁﬁeFW83§§ﬂ¥Fﬂ§ E ‘ion is clear and sinple and is

easy to be adj.usted g ring |ay After

Shhe BIFSEH emV‘B‘r“P@ HFPEEE A djoyel ?ﬁ@tl%@ @it °H§\g¢| Lghting, the

i s decoded by a decoding device 33, a pulse wdth )
solugigr it Bet, l&ﬁe%?n Hdivifyadly ssprghing fpr‘s,a@é%@e%f lgmps, Jiy¢ a demarcation

driving device 34 to drive the |light source 35. The _
repeateg i addptedi ta geppsate de Shiakhis sseved to fpnyerring gantrol information, so
~ electrical transformer or a repeater according to the
individg#lt swhatras ear@ Spantdandouely adefingtl. dbedsomimimdcatiog hprowoels cassigns

35 can be an 13 incandescent lanp, a H D or a LED
instructions to system instructions and subarea instructions, the system instructions can pass
the demarcation repeater, the subarea instructions are only valid in the subarea and can not
pass the demarcation repeater, so the system instructions and the subarea instructions
respectively provide different functions therefore a complicated setting operation is not
needed, each of the subarea controllers is operated in his own subarea separated by the
demarcation repeater. So the layout, maintenance, expansion and control of the lighting
system are simple and clear.

To meet the actual needs of operating the lighting control system, the present invention
provides a lighting control system in which each room or each area is the aim to be directly

controlled. The demarcation repeater of the lighting control system separates the digital

information transmission bus into individual subareas. The system instructions can pass the
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The control nethod of electrical |ighting provided by
the present invention has features of focusing on
bot h of whol e system control and subarea control and
no need of conplicated setting operations. The
demarcation repeater can be operated in serial or be
operated in parallel, as shown in FIG 5. Thus | ayout
of | anps and various kinds of controllers and sensors
is nore flexible and the control of electrica
lighting is nore convenient and easy to be operated,
dengdichtiobjrgeher oid BNRgytdBavins@rradidhe amhrealinsfuctidnglebn not pass the
scene effect are nore easily to be achieved. The

denfir&81@AtrefeBeL B hOR Y ©MhiERSd,ahiOME sutsipdaihbarttibes &00hlyoValid in
electrical lighting, the solution is not based on

the lsthhrad fbatd Yy BRAUemRIAB0f RbeALAS @SR oRTroll @SR seRbr cBntrollers,
demarcation " repeater is adopted to separate the

e.g.ifgfnina?\l a BV% §é?1|'§é/t§,dinta9 dubaRad £E 4bg egqatoﬁﬁjyeﬁi@fswa%tihﬁfhbctions;

ndi vidual subareas are spontaneous defined. The

bec&t?sg?ﬂﬂ@;u%glte. %Istlﬂgt%ng%grll go % 4@1@%emizlf@{i&y&%)ga%}?in%ﬁ%ments outside

system i nstructions an area I nstructrons,
teminstruction n pass h ear caf | .

of S Vit S hPERRAE PR el BNy psgor p @ room
the.subarea and can not .pass the dejarcation

degefbat B 8 5o HEvR gt h BB oeT: B TERG LB fiamps, th
i nstructions  respectively provide different functions

‘UOWHgﬁﬁﬁgﬁﬁmﬁl‘Bﬁﬁ?&cated setting operation is not
needed, .each of the subarea controllers is operated in |,
hil B¢ eRAptiI M aYided B HisrRipssat Byention is g¥sranestRrgical and convenient
repeater. So the | ayout, maintenance, expansion and

whesobgipg ladesfted e a|rpghlei ¢gtrok ylhedismateecaitioh disgatpdcinghe German
To neet the actual needs of operating the lighting

Patent iNor 4P27808 e thenleurppess diatent gRPe?]kZOé 71 e deihdregded to process a

lighting control systemin which each roomor each
settaugeeperasionhmn thenmemoteheordiot,est {fyindivadwal oddnesdnectintgeir own remote

demarcation repeater of the lighting control system
congepauchtfshd keenoth gintrals has 0d be spetiaby s¢traad san satiberusedim the room

into individual subareas. The systeminstructions can
othgratBan theessigned one. According to the solution provided by the present invention,
the remote control does not need to be set so there is no space restriction, and can be used
in any subarea.

The communication protocols of the control system of electrical lighting provided by
the present invention separates instructions into two groups, one is system instruction group
and the other one is subarea instruction group.

For the system instructions, a relay operation is processed by the demarcation repeater.
The relay function of the demarcation repeater can be single-way or dual-way, but for

general household lighting control, a single-way relay is enough. The reverse transmission

can be served to report malfunctions. But for a small space, the malfunction of lamps is
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14 demarcation repeater and be forwardly transferred,
the subarea instructions can not pass the denmarcation
repeater so as to be term nated, thus the subarea
instructions are only valid in the subarea defined by
the demarcation repeater. Subarea controllers and
sensor controllers, e.g. human activity sensors, in
all subareas are designed to only emt subarea
instructions; because the subarea instructions can
not pass the demarcation repeater, instrunments outside
easPlo b6bsdplel HthasdlBRK LR drbaliGrhatidvhelffiretion deteedoneix avpheessary,
a human activity sensor in a room detects that there

the Fﬁ)dﬂ&ldﬁ%&ﬂs Betd e UowdrBd btEthE Siapleans) @ahardyirfiepisteBough.
urn off lanps, the room adjacent is not interfere

ThE: HOLkkHat@NnRFRUDAE thel¥lal TEnRHLE D€ me demé%hfubfo? @eﬁe&eﬁées'ibpped
more practical and conveni ent mh n bei ng adopted in a

S0 %gr&f(ﬁgc AL R geﬁgﬂﬁggg{%ttge %ﬁ’&tré tr@dt%ﬁg gfeegnl}ér\/ahﬁ'% partial

rnman- Pat ent A7and the Eur opean Pat ent
d
ol G rocess + st
d t ¢
rﬁﬁ%f°£%§wf%tW§r%t8§”% SR Sabfan] § et Sl g nmgmen
ot her than,the

of GioPpAly ?saf ?&’8“?0?95?1?36‘30%% ARy REmPBlpith the digiel
addgeasa?m g IHETGSREE HOBER L WA QAo A B ﬁﬁ%w%trﬁﬁ%ns of

subar ea. The conmmuni cation, protocols of th

wh% Fstean bropdeasipreyideq By the reegent lin@jmtwﬁg% Pevstde awwytef e first
present invention separates instructions into two

bytgyisdiipghe emempily sijert ipryations eichrpasisag spipm aéﬁw%homén deblerl. The
one i s subarea instruction group. For the system

subarps instnedtion gen beasat & siysle prteadsisbown &n Fablcdssed by the
demarcation repeater. The relay function of the
demar cation repeater can be single-way or dual -way,
but for

Table 1: system instruction

OFF FF0O0 1111111100000000
ALL LIT FF05 1111111100000101
SCENE 1 FF11 1111111100010001
SCEHQE?2 FF12 1111111100010010
SCENE 3 FF13 1111111100010011
SCENE 4 FF14 1111111100010100

Table 2: subarea instructions
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general household lighting control, a single-way rel ay
i s enough. The reverse transm ssion can be served to
report mal functions. But for a small space, the

mal function of lanps is 15 easy to be observed by
bare eyes, so an automatic mal function detection is
not necessary, the production cost is therefore

| onered and the single-way (forward) relay is enough.
For the subarea instructions, the relay function of

+ h on

the—derarcat+on—frepeater—+s—stopped——so—ablocking
OFeffect is generat@d, thus the subarjg@00D0&I0r ucti ons are
i tial—subareas—defi-ned—by the

ALgemmrcation repeajer. The conmuni catgopgofriot ocol s can
be categorized by the |length of byties or the content

scelehytes or both;;for a better conmpajjosein; t he
?ﬁstructions conpatible with the dijgital addressable

yghting interfac are adopted for| ] ration, for
Scéﬂg?ance, the instructions of mholék@ggﬁgn1broadcast

rrovi ded by the [present invention ¢ et to two
SC%@€§S, the first 12%yte is FF. The cgﬂwgﬁpj used
Instructions of |broadcast system arle_sh in Table 1.
SCEHNE4 subarea ingtiuction can be set(¥®1§ﬁﬁgle byte, ag
shown in Table 2. Table I. systeminstruction OFF FFO
1111111100000000 ALL LIT FFO5 1111111100000101 SCENE
| FF11 1111111100010001 SCENE 2 FF12 1111111100010010
SErNP3helamg contralers isqoovided with 8cimel wegipng, decoding and driving
1111111100010100 Table 2: subarea instructions
device to receive and execute the instructions, so control of lamps is achieved. The subarea

controller and the sensor controller are mainly served to transmit the subarea instructions,
so the control function thereof is constricted in the defined subarea and does not need a
setting operation.

All the devices capable of sending instructions have functions of collision indentifying
and detecting, when subject to a collision, low potential is in the priority and high potential
is not.

The demarcation repeater provided by the present invention has functions of relay and
temporally storing, when subject to a collision, if the relay function of the demarcation
repeater has to be retreated, the system instructions that are currently being processed with
the relay operation will be terminated, only the input end thereof are not interfered, and the
instruction codes thereof are continuingly being decoded and temporally stored in the
register memory, and are resent after a proper period of time.

It is to be understood, however, that even though numerous characteristics and

advantages of the present embodiments have been set forth in the foregoing description,
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16 OFF 00 00000000 ALL LIT 05 00000101 SCENE 1 11

00010001 SCENE 2 12 00010010 SCENE 3 13 00010011

SCENE 4 14 00010100 Each of the lanp controllers is

provided with a signal receiving, decoding and driving

device to receive and execute the instructions, so

control of lanps is achieved. The subarea <controller

and the sensor controller are mainly served to

transmt the subarea instructions, so the contro

function thereof is constricted in the defined subarea
togéthéer e detaidd oNthedtractufestahd Mghotipey af therrkmbBHimenbethe disclosure is

devi ces capabl e of sending instructions have functions
illukatis@lonlys bed chdh@eNinal e teadedn diethdll egphtinly inMigRers WbkRPE, size,

to a collision, low potential is in the priority and

andrBRgRRER M ipaits withinAE prif&iBled @ MBIcCiAtd®0n 1€ BRAUR extent indicated
provided by the presenp i nvention has functions of

t q . i .
by 8 g Bra BRI e SR el A ot il Quengressed.
repeater has to be retreated, the systeminstructions

that are currently being processed with the relay
operation wll be term nated, only the input end
thereof are not interfered, and the instruction codes
t hereof are continuingly being decoded and tenporally
stored in the register nenory, and are resent after a
proper period of time. It is to be understood,

however, that even though numerous characteristics and
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advant ages of the present enbodi nents have been set
forth in the foregoing description, 17 together with
details of the structures and functions of the
enbodi nents, the disclosure is illustrative only, and
changes may be made in detail, especially in matters
of shape, size, and arrangenent of parts within the
principles of the invention to the full extent
indicated by the broad general neaning of the terns
in which the appended clains are expressed. 18 WHAT IS
WHARISEDAIMED.ISA subarea control system of electrical
lighting separated by a demarcation repeater,
CONPIA S@ircal cOfol PH¥RM BERIMCHicAPMBREGAL Aepadattd®y a demarcation
el ectric supply to provide a DC vol tage and a
repdaeiClonis@f current limting to a bi-phase digital
informati on transm ssion bus; at |east one demarcation
r X
B e e R e R R AR PERR Y a2t Yoltage and o
L ' toi , . - e
fun G el Ao Stk B B B Ban 50 S
el.ectri upply. t o _provi a wer wnl. i nk.
ptiarich o SRRt ichteBRE O Fuel i 4BV nebr safp YEhE -phse
. digital information . transm ssion bys, the syste .
aigf) Telpfneiod SR U A RSB T oM At oYY ARG D, whie the
transm ssion bys forma transm ssion th, and a
demariaHAR FeRFatgk “eﬁgi fohfsnasoithy %F%‘E F‘Hﬁ?%@s"r%g"' a bus power to
_controlled according to system instructions to
a doyyndigho4st the systeminstructions to the whol e system
at | east one subarea controller connected to the
bd Systeas eondriolfpr eannegigdoiorthe biophase digialninfsmationyiansmission bus, the
potential of a information transm ssion cable is
systewrronsdlics gndthedr-dharg digital information transmission bus form a transmission

path, and a potential of a transmission information bus is controlled according to system
instructions to broadcast the system instructions to the whole system;

at least one subarea controller connected to the bi-phase digital information
transmission bus, a potential of a information transmission cable is controlled according to
subarea instructions;

at least one group of lamp controllers respectively connected to the bi-phase digital
information transmission bus to receive information instructions and to access the electric
supply so the lamps are controlled according to the information instructions;

the subarea controller and the lamp controllers form a subarea instruction transmission
path whose boundary is the demarcation repeater, and the subarea iﬂstructions are valid on

the subarea instruction transmission path.
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subarea instructions; at |east one group of |anp
controllers respectively connected to the bi-phase
digital information transm ssion bus to receive
information instructions and to access the electric
supply so the lanps are controlled according to the
information instructions; the subarea controller and
the lanp controllers forma subarea instruction
transm ssion path whose boundary is the denmarcation
repeater, and the subarea instructions are valid on
the Jubaukded BSAtrdlCdystem bf alestiicslSiighingadeparatt® B a Tdegnarcation
subarea control system of electrical lighting

rep&@R AL alaRtbddy chif 4Whe@in Alleast BRABAEBS] s88s0€ isufRel prévided, the at
claiml, wherein at | east one control sensor is

least Whd B&HiroP5@4bdRbonhieddlo the 8ASNasO ARsi@PRSRatis € A8 mikston bus,
connected to the bi-phase digital informtion

andittﬁ?gt?)'i’én%iﬁf 8P 1R Saforn®ign LRsRREBATdaBle Bf cdrld®lled according to the

mati1on transm ssion cable 1s controlled accordi hg

. mtted instructions. 3. The subarea
tnm%gﬁ%pgpu§9§$§h1of el ectrical lighting separated by a

demarcation repeater as clainmed in claim2, wherein
the control sensor is a human activity sensor or a

I yght, sensor or a.timer. 4. The subarea contrgl system ..
ot oBE ShTEen Soneih oy amsehledtic M e GeRiPecooR iriRation
repeat er as. cl ai npd 'n.clﬁin11, wherej n each of. the
repqateygs EEH’P i im £oeherei dhe cuisiol sgisor shyan afiffyity sensor or a
. lanmp. 5. The subarea control system of electrica
light $epRriok g tid¥har at ed by a demarcation repeater as
claimed in claim1, wherein the control instructions
of the systemcontroller and the subarea controller

are categorized to single-way instructions or dual-way
s§st &he subarea control system of electrical lighting separated by a demarcation

repeater as claimed in claim 1, wherein each of the lamp controllers includes a control

section and a lamp.

5. The subarea control system of electrical lighting separated by a demarcation
repeater as claimed in claim 1, wherein the control instructions of the system controller and
the subarea controller are categorized to single-way instructions or dual-way system

instructions.

6. The subarea control system of electrical lighting separated by a demarcation
repeater as claimed in claim 5, wherein the control instructions are grouped by the length of

bytes and the content of bytes.
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instructions. 6. The subarea control system of
el ectrical lighting separated by a denmarcation
repeater as clained in claim5, wherein the contro
i nstructions are grouped by the length of bytes and
the content of bytes. 20 7. The subarea control system
of electrical lighting separated by a denmarcation
repeater as clained in claim1l, wherein the
demarcation repeater includes an uplink bus end and a
downl i nk bus end. 8. The subarea control system of
ey ecthhé cabartd ghitiodgysepas@itiectrioyl Agldimpedepahiedrby a demarcation
repeater as clained in claim1l, wherein the

repSAQITRE 6lainh<dNn cRRBAL ShereinBe SMtBArRMdBAB atr liludes BEuplink bus end
subarea control | er and the sensor provi ded wi thin have

and AURGhiREBudhgcol | i sion identifying and detecting. 9.
The subarea control systemof electrical |ighting
separated by a demarcation repeater as clainmed in
claim1l1l, wherein a digital information processing

d§V| %Lbatr% corgt% &@ltni el Q@Q.tﬁ htﬂn%%e#ﬂ@t%d %y a demarcation

deco ng an reglst merory devi ¢ recei’vi ng

repeageg 83 clﬁlrr?e%dla clarlr?ll l‘r’%\/h%rpe‘le At 'd%l%a}c%tl&{ Pe?)ga?tg'reg]e s&%@@ controller, the

r'egi ster nenor

g Sy L B S 1B R o DALR ssniin
operations of decoding and registering are not stopped

and JRteCting esend  operation i s processed after a del ayed
time. 10. The subarea control systemof electrica
lighting separated by a demarcation repeater as
claimed in claim9, wherein a relay ontroller of the
d?-gi The skbares ﬁ@nttoérisystﬁmo%feglﬁwﬁgaldléahtl@é sparatgd fiyn g tdegireation

of conparing the highest digit after the start bit to
repeattersi flaimed in claim 1, wherein a digital information processing device of the

demarcation repeater includes a decoding and register memory device, when reqeiving
signals and a relay operation is processed, the decoding and register memory device is
served to decode the system instructions and register in the memory device, when subject to
a collision, the operations of decoding and registering are not stopped and a resend

operation is processed after a delayed time.

10. The subarea control system of electrical lighting separated by a demarcation
repeater as claimed in claim 9, wherein a relay controller of the digital information
processing device has a function of comparing the highest digit after the start bit to identify

the system instructions or the subarea instructions.

11. A subarea control method of electrical lighting separated by a demarcation
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the systeminstructions or the subarea instructions.
11. A subarea control nethod of electrical l|ighting
separated by a demarcation 21 repeater, conprises the
steps of: the power is turned on so the systemis in a
standby status; a systemcontroller and a subarea
controller respectively send instructions to a
bi - phase digital information transm ssion bus, the
system control |l er sends system instructions and the
subarea sends subarea instructions; the system

repdasi! doarisedbe steps ¢t ocessed with a relay operati on and
the subarea instructions are processed with a

HRIPIWRALQuPRE bALH e syfeth s i ih@bgermkcat i on repeater;
the lanp controllers process operatlons of |nstruct|on

re Cﬁ/kt\éfnn BorRleASROH REbA&: Q:Gxﬁrol@ysréﬁ)@:tﬁ\féﬁl rsé&ﬁf RBEcd to a

t he subarea instructions, so control he anps i's

bl-ﬁ"ﬁ%y %Y%Qi 1}1?0rmyq'§n S %?s@xoﬁogﬁg o{he”@}slf@?ﬁj &fntr@il&cgéﬂ&agystem

g separated demar cat i on repea er as

mstﬁjrcﬁf){x?%d e Slpaled g'n]ds S\\Mli% hgrl{cﬂgn control instructions

Comnuni catron 0CO ¥ the control system
a{]ﬂ% CX]?,&)VQ()‘@%}@?: ?ﬁtlso ﬁlget ngocte]ssg ywstﬁéa e algrnépg raliﬁ:otn AP the subarea
ructions The subarea con od o.
instBRRY L BTV Ithg BRI PR By @Ptﬁbxﬁf (kffgsion repeater;
rﬁgeater as Ialned in clalnwéz wherein.the c a
i coaafest oG SBERIBY PhESTURGE HoHfin groaecefipe to the
the content of bytes, thus a system.instruction group
systgmdnsrustionsragd “Fer%@ﬁrﬁ%tqsﬁhcm@? Ssonire of die lawps is palieveqe
subarea control nethod of electrical |ighting

separated by a demarcation repeater as clained in

claim 11, wherein the demarcation repeater includes an
up?-i ke sularea control method of electrical lighting separated by a demarcation

repeater as claimed in claim 11, wherein the control instructions of the communication
protocols of the control system are categorized to single-way system instructions, dual-way

system instructions and subarea instructions.

13. The subarea control method of electrical lighting separated by a demarcation
repeater as claimed in claim 12, wherein the control instructions are grouped by the length
of bytes and the content of bytes, thus a system instruction group and a subarea instruction

group are defined.

14. The subarea control method of electrical lighting separated by a demarcation
repeater as claimed in claim 11, wherein the demarcation repeater includes an uplink bus

end and a downlink bus end.
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end and a downlink bus end. 22 15. The subarea contro
met hod of electrical lighting separated by a
demarcation repeater as clained in claim1l, wherein
the denmarcation repeater, the systemcontroller, the
subarea controller and the sensors provided wthin
have functions of collision identifying and
detection. 16. The subarea control nethod of

el ectrical lighting separated by a demarcation
repeater as clainmed in claim1l, wherein a digita

i nformati on processing device of the demarcation
repeater includes a decoding and regi ster nenory

deyi G8e sWhiRth EQRRJ hdiBod SF ORaetriBalaightigl Rb@Xte@ ST AldeMBrcation
is processed, the decoding and register nenory device

repéa&r 2SELWe ih Q12515 9PAShdrBiR 1RYRLRRRatIOS tpesths, %%g%@tq controller, the
a

register in the nenory device, when subject

sub% @ boRtcPBr add e WRLA hdVRIe® Wit el nas LPOLHLIBR id8htifying
a t sto eg ang a d

re no pp resent operation IS processe
%fter a del ayed tine. 17. The subarea control nethod
and detection., . : ) :
of "electrical lighting separated by a denarcation

repeater as clainmed in claim16, wherein a relay
controller of the digital information processing

devi has a function, o onpari,ng .t he hi ghest, di gjt .
aftt i P FOERFEE Y AAERTGR CHLgySpaAed by s denarcaion
i nstruction_or_ the subarea Hpstruc ion. 23 ) )

erein a digital information processing device of the

repeater as claimed in claim 11, w
demarcation repeater includes a decoding and register memory device, when receiving
signals and a relay operation is processed, the decoding and register memory device is
served to decode the system instructions and register in the memory device, when subject to

a collision, the operations of decoding and registering are not stopped and a resent

operation is processed after a delayed time.

17. The subarea control method of electrical lighting separated by a demarcation
repeater as claimed in claim 16, wherein a relay controller of the digital information
processing device has a function of comparing the highest digit after the start bit to identify

the system instruction or the subarea instruction.
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