
A SUBAREA CONTROL SYSTEM OF ELECTRICAL LIGHTING
SEPARATED BY  A DEMARCATION REPEATER BACKGROUND OF THE
INVENTION  Field of the Invention: The present
invention relates to a control system of electrical
light, comprises a control  method and the apparatus
thereof, more particularly to a control system of
electrical  lighting that is utilized in a place where
there are plural rooms or plural areas that need to
be individually controlled. The above mentioned rooms
refer to any space for human  activities; the above
mentioned areas refer to the partial spaces of a room
or outer periphery  of a room. 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, so an auto
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  1 



control a control system of electrical lighting, the
function thereof is high but the cost  thereof is also
not low, thus the application thereof is limited and
is only applied on some  particular occasions. The
digital addressable lighting interface was developed
in Europe and then was  accepted by the whole world.
The structure thereof is basically composed by a bus
power  supply, at least one controller and lamp
controllers having digital addressable lighting
interfaces. Each loop of the digital addressable light
interfaces can control up to 64  individual lamps; in
the initial setting, each of the lamp controllers is
assigned with an  address code. According to the
address, the system can send commands to individual
lamp.  When utilized, the lamps is preferably to be
grouped, after the group data is saved in each  memory
of the lamps, as disclosed in the European Patent No.
90100465.6, a group can be  deemed as one unit for
receiving commands. A circuit can be set up to 16
groups (0-15),  each of the lamps can be categorized
in plural groups at the same time, but the actual
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  2 lightings
have be to individually assigned with one group code,
controllers and sensors  related to the room have also
to be set to the same group code. Lightings in the
meeting  room may be categorized to three groups, e.g.
one on the platform, one on the meeting table  and one
for the wall lamps provided on the lateral walls, for
meeting the needs of speeches,  meetings, or multi
media displaying. For more easily to sent commands to
each of the  lighting groups, a group controller can
be provided in each of the rooms, when pressing  group
keys of the group controller, commands are sent and
are received by the particular  lighting group,
without a doubt that the relationship mentioned above
needs to be preset or  the group controller and the
lightings to be controller would not able to have
connections.  The method for grouping controllers can
refers to The German Patent No. 4327809.4, a  general
group controller has 4 group selecting keys. After the
operation of grouping, each of the lighting groups can
be adjusted to a proper  brightness so a whole
lighting scene is obtained. On some occasions, e.g. a
multi-function  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. 3 One loop of a digital addressable
lighting interface can has up to 64 controllers, each
of the controllers has its own address (a sensor is
also deemed as a controller), and objects  to be
controlled by each of the controllers have to be
preset. But by hand-on experiences,  for a circuit of
a digital addressable lighting interface, the lamps
thereof can only be  categorized to 16 groups which is
not practically enough. For example, more quantity of
rooms or more complicated lighting scenes can not be
supported by the existing groups so  one more loop is
therefore needed. SUMMARY OF THE INVENTION One object
of the present invention is to provide a subarea
control system of electrical  lighting separated by a
demarcation .repeater and the control method of the
same, so the  layout or design 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  4 transmission path
is formed by the system controller and the bi-phase
digital information  transmission bus, and the
potential of the 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, the
potential of the 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
instructions are valid on the  subarea instruction
transmission path. 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. 5 Wherein the demarcation repeater
includes an uplink bus end and a downlink bus end.
Wherein the demarcation repeater, the system
controller, the subarea controller and the  sensor
provided within have functions of collision
identifying and detecting. Wherein a digital
information processing device of the 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 resend operation is processed
after a  delayed time.  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. The present invention also
provides a subarea control method of electrical
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  6 are categorized to
single-way system instructions, dual-way system
instructions and  subarea instructions. Wherein the
demarcation repeater includes an uplink bus end and a
downlink bus end.  Wherein the demarcation repeater,
the system controller, the subarea controller and the
sensors provided within have functions of collision
identifying and detection. Wherein a digital
information processing device of the 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. 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  7
instruction; FIG. 4-2 is the waveform of the subarea
instruction; FIG. 5 is a structural schematic view of
the layout of the present invention.  DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT Referring to
FIG. 1, the present invention provides a subarea
control system of  electrical lighting separated by a
demarcation repeater, comprises: a bus power supply 5,
the bus power supply is connect to the electric supply
1 and provides  a DC voltage and a function of current
limiting to a bi-phase digital information
transmission bus 2; 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 I 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  8 information
transmission bus 2, the system controller 7 and the
bi-phase digital information  transmission bus 2 form
a transmission path 9, and a potential of a
transmission information  bus is controlled according
to the system instructions to broadcast the system
instructions to  the whole system; wherein the control
instructions of the system controller and the subarea
controller are categorized to single-way system
instructions, dual-way system instructions  and
subarea instructions; wherein the control instructions
are grouped by the length of the  bytes or the content
of the bytes; at least one subarea controller 8, the
at least one subarea controller 8 is connected to  the
bi-phase digital information transmission bus 2, the
potential of an information  transmission cable is
controlled according to the subarea instructions; at
least one group of lamp controller 3 (as shown in FIG.
3), each of the lamp  



controllers 3 includes a control section and a lamp.
Each of the lamp controllers 3 is  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  9 sensors provided within have
functions of collision indentifying and detecting. The
present invention also provides a subarea control
method of electrical lighting  separated by a
demarcation repeater, comprises the steps of: the
power is turned on so the system is in a standby
status; as shown in FIG. 1, the system controller 7
and the subarea controller 8 respectively  send
instructions to the bi-phase digital information
transmission bus 2, the system  controller 7 sends the
system instructions 37 and the subarea controller 8
sends the subarea  instructions 38; wherein the
demarcation repeater 6, the system controller 7, the
subarea  controller and the sensors provided within
have functions of collision indentifying and  



detecting; wherein the system instructions 37 are
processed with a relay operation and the  subarea
instructions 38 are processed with a terminate
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
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. 10 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, the control instructions are
grouped by the length of the bytes and the  content of
the bytes so a system instruction group and a subarea
instruction group are  defined. Referring FIG. 1,
which is a schematic view of one embodiment of the
present  invention, composed by the bus power supply
5, the system controller 7, the subarea  



controller 8, the human activity sensor 4 and the
demarcation repeater 6. The  communication protocols
of the control system assigns instructions to a system
instruction  group and a subarea instruction group, as
shown in FIG. 1, the system instruction 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 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. I, 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  11 controller 8 and the
human activity sensor 4 can only send the subarea
instructions 38, so  the transmitted instructions are
not able to pass the demarcation repeater 6 to the b
zone,  thus only valid in the assigned a zone, the
number 10 in the FIG. I refers to a subarea
instruction transmission path that can not pass the
demarcation repeater 6. The number 1 in  the FIG. 1
refers to AC electric supply while the number 2 refers
to the bi-phase digital  



information transmission 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 composed by a power supply 60 and a digital
information processing device 61, the power supply 60
of the demarcation repeater 6  includes a bus power 68
of the downlink bus 2" and a regulated power 69
supplying power  to the digital information processing
device 61, e.g. 5 VDC. The specification of the bus
power can be with respect to the power regulation of
digital addressable lighting interface  of IEC 60929,
which is 11.5-22.5V, and the current is smaller or
equal to 250 milliampere. The number 62 is an
opto-isolator, 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  12 terminated to stop entering the b zone. The
storing operation in the shift register 64 is not
stopped until the relay controller 63 detects two stop
bits and is stopped when the operation  of receiving
the system instructions is finished, a resend
controller 67 waits for a proper  



delayed time then the relay controller 63 is
instructed to process a resend operation, when
resend, the digital data temporally stored in the
register 64 is firstly processed with a  bi-phase
decoding operation then enters the control gate 65 to
drive the downlink bus 2".  The above mentioned art of
collision indentifying and detecting and the art of a
relay  operation of firstly stored and then resend can
also be designed to be bilaterally operated. Referring
to FIG. 3, which is a figure illustrating the lamp
controller 3 shown in FIG.  1. A light source 35 can
be a fluorescent lamp tube, a ballast 34 thereof
receives signals  of pulse width modulation to process
a light-adjusting operation. The control instructions
of  light scene transferred on the bus enter a digital
information processing device 32 via the
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  13 incandescent lamp, a HID or a LED. 



The control method of electrical lighting provided by
the present invention has  features of focusing on
both of whole system control and subarea control and
no need of  complicated setting operations. The
demarcation repeater can be operated in serial or be
operated in parallel, as shown in FIG. 5. Thus layout
of lamps and various kinds of  controllers and sensors
is more flexible and the control of electrical
lighting is more  convenient and easy to be operated,
and objects of energy-saving and control of light
scene  effect are more easily to be achieved. The
present invention provides a novel solution to control
electrical lighting, the  solution is not based on
individually searching for addresses of lamps, but a
demarcation  repeater is adopted to separate the
serial bus served to transferring control information,
so  individual subareas are spontaneously defined. The
communication protocols assigns  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  



14 demarcation repeater and be forwardly transferred;
the subarea instructions can not pass the  demarcation
repeater so as to be terminated, 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 emit subarea
instructions;  because the subarea instructions can
not pass the demarcation repeater, instruments outside
of the defined subarea is not interfered. For example,
a human activity sensor in a room  detects that there
is no human activity in the room and determines to
turn off lamps, the  room adjacent is not interfered.
The solution provided by the present invention is even
more practical and convenient  when being adopted in a
remote control. The remote controls disclosed in the
German  Patent No. 4327809.4 and the European Patent
No. 91201071 are both needed to process a  setting
operation on the remote control, so if individual
rooms need their own remote  control, each of the
remote controls has to be specially set and can not be
used in the room  other than the assigned 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  15 easy to be observed by
bare eyes, so an automatic malfunction detection is
not necessary,  the production cost is therefore
lowered and the single-way (forward) relay is enough.
For the subarea instructions, the relay function of
the demarcation repeater is stopped  so a blocking
effect is generated, thus the subarea instructions are
only valid in partial  subareas defined by the
demarcation repeater. The communication protocols can
be categorized by the length of bytes or the content
of bytes or both; for a better comparison, the
instructions compatible with the digital  addressable
lighting interfaces are adopted for illustration, for
instance, the instructions of  whole system broadcast
provided by the present invention can be set to two
bytes, the first  byte is FF. The commonly used
instructions of broadcast system are shown in Table 1.
The  subarea instruction can be set to single byte, as
shown in Table 2. Table 1: system instruction OFF FF00
1111111100000000  ALL LIT FF05 1111111100000101  SCENE
I FF11 1111111100010001  SCENE 2 FF12 1111111100010010
SCENE 3 FF13 1111111100010011  SCENE 4 FF14
1111111100010100  Table 2: subarea instructions 



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 lamp controllers is
provided with a signal receiving, decoding and driving
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,  17 together with
details of the structures and functions of the
embodiments, the disclosure is  illustrative only, and
changes may be made in detail, especially in matters
of shape, size,  and arrangement of parts within the
principles of the invention to the full extent
indicated  by the broad general meaning of the terms
in which the appended claims are expressed. 18 WHAT IS
CLAIMED IS: 1. 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, the  system
controller and the bi-phase 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 instructions are valid on
the subarea instruction transmission path. 19 2. The
subarea control system of electrical lighting
separated by a demarcation  repeater as claimed in
claim 1, wherein at least one control sensor is
further provided, the at  least one control sensor is
connected to the bi-phase digital information
transmission bus,  and the potential of the
information transmission cable is controlled according
to the  transmitted instructions. 3. The subarea
control system of electrical lighting separated by a
demarcation  repeater as claimed in claim 2, wherein
the control sensor is a human activity sensor or a
light sensor or a timer. 4. The 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. 20 7. The subarea control system
of electrical lighting separated by a demarcation
repeater as claimed in claim 1, wherein the
demarcation repeater includes an uplink bus end  and a
downlink bus end. 8. The subarea control system of
electrical lighting separated by a demarcation
repeater as claimed in claim 1, wherein the
demarcation repeater, the system controller, the
subarea controller and the sensor provided within have
functions of collision identifying  and detecting. 9.
The subarea control system of electrical lighting
separated by a demarcation  repeater as claimed in
claim 1, wherein a digital information processing
device of the  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 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  21 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 system  instructions and the
subarea sends 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. 12. The subarea 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. 22 15. The subarea control
method of electrical lighting separated by a
demarcation  repeater as claimed in claim 11, wherein
the demarcation repeater, the system controller, the
subarea controller and the sensors provided within
have functions of collision identifying  and
detection. 16. The subarea control method of
electrical lighting separated by a demarcation
repeater as claimed in claim 11, wherein a digital
information processing device of the  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. 23 


