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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an apparatus,
a system and a method for a wireless data transmission.
More particular, the present disclosure relates to an ap-
paratus, a system and a method for wireless data trans-
mission by using a display backlight.

BACKGROUND

[0002] In the digital era where all kinds of electrical
equipments aim to the intelligent development, the com-
munication and information sharing among the equip-
ments has become the general trend of the modern in-
dustry and even the human life’s requirement. In the field
of data communications, a data transmission technology
is one of the most important and the most basic technol-
ogy.
[0003] Various data transmission technologies have
emerged, including the wired data communication such
as Modbus, CAN bus, USB, Ethernet, as well as the wire-
less data communication such as WIFI, ZigBee, Blue-
tooth, NFC, etc.
[0004] The methods for the Wired data transmission
mentioned have to change the structure of the existing
equipment and also need to add driving chips and mem-
ory, some of them further require network infrastructures
and various protection measures, such as an antistatic
protection, an insulation protection and the like, which
causes an significantly increasing of the system cost.
[0005] In above methods for the wireless data trans-
mission, locations of antennas are subjected to several
limitations, such as shielding, interference, and so on,
which brings difficulty to the design of EMC/EMI. In the
wireless data transmission method, there is further pro-
posed an optical image method, wherein a display dis-
plays two-dimensional codes, and wherein data is read
through shooting and scanning by mobile terminals such
as a phone. This method would not change the hardware
structure of the original equipment, but has requirements
on the display performance of the display, such as a bet-
ter contrast and a larger pixel dot density, results in that
the optical image data transmission method cannot be
applied to some display instrument adopting segment
code because of such requirements. In addition, display-
ing the two-dimensional codes on the display occupies
some displaying area, it will affect the displaying of the
original contents and affect the actual usage.
[0006] In the digital era, various devices are required
to have the function of data communication, and usually
in the implementation of a new data transmission meth-
od, the original hardware system is needed to be modi-
fied, such that the original devices are forced to be
dropped and replaced with new devices. However, when
the devices are traded in, usually they are limited by var-
ious facilities, such as a space size, the network infra-

structure, the environment and so on.
[0007] The backlight of the display in the instru-
ment/meter is usually used for lighting the display and
improving a readability of the display, but has no data
transmission function. However, the present disclosure
expects to overcome the problems existed in the prior
art by means of an visible light communication technol-
ogy developed recently, in order to make it possible to
avoid alteration of the hardware system in the original
devices and overcome the device compatibility issues,
which would facilitate the promotion and usage of this
technique.
EP 1 863 203 A1 discloses an illumination light commu-
nication device. JP 2012 195763A discloses an electron-
ic apparatus and data collection system. Further prior art
is taught in US2002/171639A1, JP 2007 104722 A and
in the article by Jinwoo Kim et al. titled: "Power efficient
visible light communication systems under dimming con-
straint" 2012 IEEE 23rd International Symposium on Per-
sonal, Indoor and Mobile Radio Communications (PIM-
RC 2012), Sydney Australia, 9 - 12 September 2012,
IEEE, Piscataway, NJ, pages 1968-1973.

SUMMARY

[0008] An object of the present disclosure is to provide
a new system and a new method for a wireless data trans-
mission, which realize the wireless data transmission us-
ing a display backlight in an existing device without
changing a hardwire structure of the device, in order to
provide a most convenient solution with the lowest cost
for reading and recording system data by a user, so that
the user can enjoy the wireless data transmission func-
tion with the device without replacing any original hard-
wire members, therefore it is possible to realize an intel-
ligent and online management of the user data.
[0009] This object is satisfied by apparatus for trans-
mitting wireless data by using a display backlight in ac-
cordance with claim 1.
[0010] The apparatus according to claim 1 comprises:
a data storage unit configured to store data to be trans-
mitted; a main control unit configured to read and control
the data stored in the data storage unit and to control an
operation of a signal modulation unit; with the signal mod-
ulation unit being configured to modulate the read data
with a predetermined signal modulation method to gen-
erate and output a sequence of pulses; a light source
driving circuit configured to generate a backlight driving
pulse signal according to the sequence of pulses; and a
display backlight member configured to output a se-
quence of light and dark signals, driven by the backlight
driving pulse signal, wherein the predetermined signal
modulation method is a signal modulation method of Var-
iable Pulse Period Modulation, wherein the pulse period
is variable, a pulse with a first pulse width representing
a first digital bit state and another pulse with a second
pulse width representing a second digital bit state is trans-
mitted in one period, the first pulse width is different from

1 2 



EP 2 999 144 B1

3

5

10

15

20

25

30

35

40

45

50

55

the second pulse width, the period representing the first
digital bit state and the period representing the second
digital bit state are also different, wherein a ratio of a
pulse low level time to a pulse high level time during the
digital bit being transmitted is smaller than a predeter-
mined threshold.
[0011] In an example, the predetermined threshold is
1%.
[0012] In an example, the data is data related to nu-
merical readings of instrument measured, and the main
control unit reads the data stored in the data storage unit
periodically or as required.
[0013] In an example, the main control unit, the data
storage unit, the signal modulation unit, the light source
driving unit and the display backlight member are imple-
mented with corresponding components in a measure-
ment instrument.
[0014] According to another aspect of the present dis-
closure, there is further provided an apparatus for receiv-
ing wireless data transmitted from a transmitting appa-
ratus by using a display backlight, comprising: an optical
probe configured to receive a sequence of light and dark
signals transmitted with the display backlight and optical-
electrical convert the sequence of light and dark signals
to generate a sequence of pulses; a main control unit
configured to control operations of a digital decoding unit
and a digital processing and displaying unit; with the dig-
ital decoding unit being configured to demodulate the se-
quence of pulses with a predetermined signal demodu-
lation method to generate recovered data; and the digital
processing and displaying unit being configured to proc-
ess the recovered data under the control of the main con-
trol unit, wherein the predetermined signal demodulation
method performs the demodulation according to modu-
lation rules as follows: the pulse period is variable, a pulse
with a first pulse width representing a first digital bit state
and another pulse with a second pulse width representing
a second digital bit state is transmitted in one period, the
first pulse width is different from the second pulse width,
the period representing the first digital bit state and the
period representing the second digital bit state are also
different, wherein a ratio of a pulse low level time to a
pulse high level time during the digital bit being transmit-
ted is smaller than a predetermined threshold.
[0015] In an example, the predetermined threshold is
1%.
[0016] In an example, the data represents the meas-
ured numerical readings of an instrument.
[0017] In an example, the optical probe receives the
sequence of light and dark signals periodically or as re-
quired.
[0018] In an example, the process on the recovered
data comprises a data displaying, a data storing and a
data transmission to a network.
[0019] According to another aspect of the present dis-
closure, there is further provided a system for wireless
data transmission with a display backlight, comprising
the apparatus for transmitting the wireless data described

above and the apparatus for receiving the wireless data
described above.
[0020] The present disclosure may also be applied to
a method for transmitting wireless data by using a display
backlight, comprising: modulating data to be transmitted
with a predetermined signal modulation method to gen-
erate and output a sequence of switching pulse signals;
generating a backlight driving switching pulse signal ac-
cording to the sequence of switching pulse signals; and
issuing a sequence of light and dark signals by a display
backlight member driven by the backlight driving switch-
ing pulse signal.
[0021] In an example, the predetermined signal mod-
ulation method is a signal modulation method of Different
Pulses in Fixed Period Modulation, wherein a pulse pe-
riod is fixed, one digital bit state is transmitted in each
period, a first number of rectangle wave pulses with a
first width is transmitted in one period in order to represent
a first digital bit state, and a second number of rectangle
wave pulses with a second width is transmitted in another
period in order to represent a second digital bit state.
[0022] In an example, a sum of widths of pulse high
levels in the first number of rectangle wave pulses is
equal to a sum of widths of pulse high levels in the second
number of rectangle wave pulses.
[0023] In an example, the predetermined signal mod-
ulation method is a signal modulation method of Variable
Pulse Period Modulation, wherein the pulse period is var-
iable, a pulse with a first pulse width representing a first
digital bit state or another pulse with a second pulse width
representing a second digital bit state is transmitted in
one period, the first pulse width is different from the sec-
ond pulse width.
[0024] In an example, a ratio of a pulse low level time
to a pulse high level time during the digital bit being trans-
mitted is smaller than a predetermined threshold.
[0025] In an example, the predetermined threshold is
1%.
[0026] In an example, the data is data related to nu-
merical readings of instrument measured.
[0027] In an example, the data is transmitted periodi-
cally or as required.
[0028] The present disclosure may also be used in a
method for receiving wireless data by using a display
backlight, comprising: receiving, by an optical probe, a
sequence of light and dark signals transmitted with the
display backlight and optical-electrical converting the se-
quence of light and dark signals to generate a sequence
of switching pulse signals; demodulating the sequence
of switching pulse signal with a predetermined signal de-
modulation method to generate recovered data.
[0029] In an example, the predetermined signal de-
modulation method performs the demodulation accord-
ing to modulation rules as follows: a pulse period is fixed,
one digital bit state is transmitted in each period, a first
number of rectangle wave pulses with a first width is
transmitted in one period in order to represent a first dig-
ital bit state, and a second number of rectangle wave
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pulses with a second width is transmitted in another pe-
riod in order to represent a second digital bit state.
[0030] In an example, a sum of widths of pulse high
levels in the first number of rectangle wave pulses is
equal to a sum of widths of pulse high levels in the second
number of rectangle wave pulses.
[0031] In an example, the predetermined signal de-
modulation method performs the demodulation accord-
ing to modulation rules as follows: the pulse period is
variable, a pulse with a first pulse width representing a
first digital bit state or another pulse with a second pulse
width representing a second digital bit state is transmitted
in one period, the first pulse width is different from the
second pulse width.
[0032] In an example, a ratio of a pulse low level time
to a pulse high level time during the digital bit being trans-
mitted is smaller than a predetermined threshold.
[0033] In an example, the predetermined threshold is
1%.
[0034] In an example, the data is data related to nu-
merical readings of instrument measured.
[0035] In an example, the optical probe receives the
sequence of light and dark signals periodically or as re-
quired.
[0036] In an example, the method for receiving the
wireless data further comprise processing the recovered
data, and the process comprises a data displaying, a
data storing and
a data transmission to a higher level network.
[0037] According to another aspect of the present dis-
closure, there is further provided an electricity meter com-
prising the apparatus for transmitting wireless data de-
scribed above, wherein the data comprises power con-
sumption data measured by the electricity meter and an
identifier of the electricity meter.
[0038] According to another aspect of the present dis-
closure, there is further provided an optical recording pen
for recording power consumption numerical readings
measured by the electricity meter described above, com-
prising: an optical probe, disposed at a head position of
the optical recording pen, configured to read a sequence
of light and dark signals transmitted with a display back-
light in the electricity meter from the electricity meter and
optical-electrical convert the sequence of light and dark
signals so as to generate a sequence of switching pulse
signals; a MCU configured to demodulate and further
process the sequence of switching pulse signals to obtain
power consumption numerical readings of the electricity
meter and an identifier of the electricity meter as needed;
a recording pen display, located at an tail of the optical
recording pen, configured to display the obtained power
consumption numerical readings of the electricity meter.
[0039] In an example, the optical recording pen further
comprises: a storage configured to store the obtained
power consumption data; a data line interface, located
at an end of the tail of the optical recording pen and con-
nected with a data interface of an upper computer to
transfer the obtained data to the upper computer.

[0040] In an example, the optical recording pen further
comprises a button on the optical recording pen, and a
display mode of the power consumption numerical read-
ings on the electricity meter is switched by operating the
button.
[0041] According to another aspect of the present dis-
closure, there is further provided an optical electricity me-
ter-reading system comprising: at least one electricity
meter each including the apparatus for transmitting wire-
less data described above, wherein the data comprises
power consumption data measured by the electricity me-
ter and an identifier of the electricity meter; and an optical
recording pen. The optical recording pen comprises: an
optical probe configured to read a sequence of light and
dark signals transmitted with a display backlight in the
electricity meter from the electricity meter and optical-
electrical convert the sequence of light and dark signals,
to generate a sequence of switching pulse signals; a re-
ceiving end microprocessor configured to demodulate
and further process the sequence of switching pulse sig-
nals, so as to obtained the required power consumption
numerical readings of the electricity meter and the iden-
tifier of the electricity meter; and a battery configured to
supply operation power to respective members in the op-
tical recording pen.
[0042] In the optical electricity meter-reading system,
the optical recording pen further comprises: at least one
of a USB interface and a WIFI module, configured to
transmit the obtained power consumption numerical
readings of the electricity meter and the identifier of the
electricity meter to a upper computer under the control
of the receiving end microprocessor.
[0043] In the optical electricity meter-reading system,
the optical recording pen further comprises: a sensitivity
adjuster configured to adjust a sensitivity of the optical
probe.
[0044] The present disclosure may also be used in a
smart phone electricity meter-reading system, compris-
ing: at least one electricity meter each including the ap-
paratus for transmitting wireless data described above,
wherein the data comprises power consumption data
measured by the electricity meter and an identifier of the
electricity meter; a data receiving end apparatus formed
by a smart phone. The data receiving end apparatus com-
prises: a camera on the smart phone configured to shoot
images of a display screen of the electricity meter; and
an application part built in the smart phone configured to
analyze a light and dark timing in a background of the
shot image so as to obtain a sequence of light and dark
signals issued by a display backlight member of the elec-
tricity meter, process and demodulate the sequence of
light and dark signals to obtain required power consump-
tion numerical readings of the electricity meter and iden-
tifier of electricity meter, and perform data analysis and
process on the power consumption numerical readings
of the electricity meter and the identifier of the electricity
meter.
[0045] The present disclosure may also be used in a
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smart phone electricity meter-reading system, compris-
ing: at least one electricity meter each including the ap-
paratus for transmitting wireless data described above,
wherein the data comprises power consumption data
measured by the electricity meter and an identifier of the
electricity meter; a data receiving end apparatus includ-
ing: an external optical probe configured to detect a se-
quence of light and dark signals issued by a display back-
light member in the electricity meter and optical-electrical
convert the sequence of light and dark signals into elec-
trical signals to output, wherein an output interface mem-
ber of the optical probe is a earphone plug compatible
with an earphone jack on the smart phone; and the smart
phone configured to receive the electrical signals con-
verted by the optical probe via the earphone plug, proc-
ess and demodulate the electrical signals through appli-
cation software built in the smart phone so as to obtain
required power consumption numerical readings of the
electricity meter and identifier of electricity meter, and
perform data analysis and process on the power con-
sumption numerical readings of the electricity meter and
the identifier of the electricity meter.
[0046] In the smart phone electricity meter-reading
system, the data receiving end apparatus further com-
prises: a sensitivity adjuster configured to adjust a sen-
sitivity of the optical probe.
[0047] The present disclosure may also be used in a
smart phone electricity meter-reading system, compris-
ing: at least one electricity meter each including the ap-
paratus for transmitting wireless data described above,
wherein the data comprises power consumption data
measured by the electricity meter and an identifier of the
electricity meter; a data receiving end apparatus includ-
ing: an external optical probe configured to detect a se-
quence of light and dark signals issued by a display back-
light member in the electricity meter and optical-electrical
convert the sequence of light and dark signals into elec-
trical signals, process and demodulate the electrical sig-
nals through a firmware of microprocessor built in the
optical probe so as to obtain required power consumption
numerical readings of the electricity meter and identifier
of electricity meter, wherein an output interface member
of the optical probe is a USB plug compatible with a USB
jack on a smart phone; and the smart phone configured
to receive the obtained power consumption numerical
readings of the electricity meter and the identifier of the
electricity meter via the USB plug, and perform data anal-
ysis and process on the power consumption numerical
readings of the electricity meter and the identifier of the
electricity meter.
[0048] In the smart phone electricity meter-reading
system, the data receiving end apparatus further com-
prises: a sensitivity adjuster configured to adjust a sen-
sitivity of the optical probe.
[0049] As compared with the prior art, the system and
method for wireless data transmission according to the
present disclosure are advantageous in that:

1. with the optical transmission method, it eliminates
electrical disturbances and has a function of electri-
cal isolation automatically;
2. no dedicated driving ship is required and no hard-
ware cost is added to the product without changing
the original hardware design of the product, which
is benefit for the product promotion;
3. the contents displayed on the display are not
changed, and the user’s reading would not be dis-
turbed; and

[0050] It can be easy to implement the data transmis-
sion from the device to the smart phone, thus it is possible
that a location management of the device data is changed
to a cloud management of the device data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] Exemplary embodiments of the present disclo-
sure will become more fully understood and apparent for
those skilled in the art from the detailed description given
hereinafter and the accompanying drawings which are
given by way of illustration only, and thus are not limitative
of the present disclosure and wherein:

Fig.1 illustrates a display for implementing wireless
data transmission according to the present disclo-
sure;
Fig.2 illustrates a detailed block diagram of a system
for wireless data transmission according to the
present disclosure;
Fig.3 illustrates an example of a waveform of a dif-
ferent pulse modulation according to the present dis-
closure;
Fig.4 illustrates an example of a waveform of a var-
iable period pulse modulation according to the
present disclosure;
Fig.5 illustrates a first embodiment, namely an opti-
cal electricity meter-reading system, to which the
system for wireless data transmission according to
the present disclosure is applied;
Fig.6 illustrates an exemplary block diagram of a
structure of the optical electricity meter-reading sys-
tem shown in Fig.5;
Fig.7 illustrates a second embodiment, namely a
phone electricity meter-reading system, to which the
system for wireless data transmission according to
the present disclosure is applied;
Fig.8 illustrates a first exemplary block diagram of a
structure of the phone electricity meter-reading sys-
tem shown in Fig.7;
Fig.9 illustrates a second exemplary block diagram
of a structure of the phone electricity meter-reading
system shown in Fig.7; and
Fig.10 illustrates a third exemplary block diagram of
a structure of the phone electricity meter-reading
system shown in Fig.7.
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DETAILED DESCRIPTION

[0052] Fig.1 illustrates a display for implementing wire-
less data transmission according to the present disclo-
sure. As illustrated in Fig.1, all backlights of a display 1
are implemented by Light Emitting Diodes (LEDs) 10
through a light guide plate 20 by which point light sources
issued from the LED are converted into a plane light
source, and the LED 10 is turned on to emit light when
a high potential voltage is applied to the LED 10 while
the LED 10 is turned off and light is off when a low po-
tential voltage is applied to the LED 10. Generally, a driv-
ing of the backlight components is realized by means of
a string of sequential high-low potential pulse signals,
such that the LED 10 emits light and turns off the light
continually. Because a frequency of the pulse signal is
high (being greater than 100Hz) and human’s eyes have
a visual staying effect, the human’s eyes would not per-
ceive flickers in the light sources and view that the light
sources emit light continuously. This is as same as a light
emitting process of a display in the prior art.
[0053] Unlike the light emitting process of the display
in the prior art, the present disclosure may modulate a
pulse driving signal of the backlight member so that the
pulse driving signal comprises data to be transmitted,
therefore the data can be transmitted through a sequence
of lighting on and off signals of the light source while the
backlight member is lighted according to the present dis-
closure.
[0054] According to the present disclosure, as receiv-
ing the data, an optical probe is disposed in front of the
display, which recovers pulse switching electrical signals
by an optical-electrical conversion and finds out a mod-
ulated data from the pulse switching electrical signal with
a decoding process, so that the transmitting and receiv-
ing of the data using the display backlights is realized.
[0055] Fig.2 illustrates a detailed block diagram of a
system for wireless data transmission according to the
present disclosure. As illustrated in Fig.2, the system for
wireless data transmission according to the present dis-
closure comprises a data transmitting end apparatus 20
and a data receiving end apparatus 30. In an example,
the data transmitting end apparatus 20 comprises an in-
strument main control unit 201, an instrument data stor-
age unit 202, a signal modulation unit 203, a light source
driving circuit 204 and a display backlight member 205;
the data receiving end apparatus 30 comprises an optical
probe 301, a digital decoding unit 302, a receiving end
main control unit 303 and a digital processing and dis-
playing unit 304.
[0056] In the data transmitting end apparatus 20, the
instrument main control unit 201 reads data stored in the
instrument data storage unit 202, such as data related
to numerical readings measured by an instrument, peri-
odically or as needed, controls the signal modulation unit
203 to modulate the read data so as to generate a se-
quence of switching pulse signals, the signal modulation
unit 203 outputs the sequence of switching pulse signals

to the light source driving circuit 204, the light source
driving circuit 204 generates a backlight driving switching
pulse signal according to the sequence of switching pulse
signals so as to drive the display backlight member 205
to issue a sequence of light and dark signals. The instru-
ment main control unit 201, the instrument data storage
unit 202, the signal modulation unit 203, the light source
driving circuit 204 and the display backlight member 205
included in the data transmitting end apparatus 20 are
all implemented with corresponding components in the
instrument in the prior art without adding any additional
hardware members in the instrument.
[0057] Of course, the instrument main control unit 201,
the instrument data storage unit 202 and the signal mod-
ulation unit 203 included in the data transmitting end ap-
paratus 20 may also implemented with, for example, ded-
icated modules, instead of the corresponding compo-
nents in the instrument in the prior art.
[0058] In the data receiving end apparatus 30, the op-
tical probe 301 detects the sequence of light and dark
signals transmitted from the display backlight member
205 periodically or as needed, and optical-electrical con-
verts the sequence of light and dark signals to obtain the
sequence of switching pulse signals. Under the control
of the receiving end main control unit 303, the sequence
of switching pulse signal is demodulated by the digital
decoding unit 302 and recovered data corresponding to
the data read by the instrument main control unit 201 is
obtained. The receiving end main control unit 303 con-
trols the digital processing and displaying unit 304 to
process the recovered data which is received, and these
processes comprise a data displaying, a data storing and
a data transmission to a higher level network so as to
realize an intelligent management and higher level infor-
mation processing to the instrument data.
[0059] Regarding the signal modulation, in order to
avoid flickers in the display backlight, the present disclo-
sure proposes a signal modulation method which is
called as a Different Pulses in Fixed Period Modulation,
wherein a pulse period is fixed, one digital bit state is
transmitted in each period, a first number of rectangle
wave pulses with a first width is transmitted in one period
in order to represent a first digital bit state, and a second
number of rectangle wave pulses with a second width is
transmitted in another period in order to represent a sec-
ond digital bit state.
[0060] In order that brightness effects of the display
backlight member 205 are identical no matter whether
the digital bit ’0’ or digital bit ’1’ is transmitted, a sum of
widths of pulse high levels in the first number of rectangle
wave pulses may be further equal to a sum of widths of
pulse high levels in the second number of rectangle wave
pulses.
[0061] Fig.3 illustrates an example of a waveform of
the Different Pulses in Fixed Period Modulation accord-
ing to the present disclosure. For example, one digital bit
state (for example, the bit ’0’) may be represented by
transmitting two rectangle wave pulse with a narrow width
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continually in one period, while another digital bit state
(for example, the bit ’1’) may be represented by trans-
mitting one rectangle wave pulse with a wide width in one
period, and the width of the wide pulse is equal to the
sum of the widths of the two narrow pulses, thus the
brightness effects of the display backlight member 205
are identical no matter whether the digital bit ’0’ or ’1’ is
transmitted.
[0062] The present disclosure further proposes a sig-
nal demodulation method for performing an inverse de-
modulation processing according to the modulation
method of Different Pulses in Fixed Period Modulation
described above.
[0063] Regarding to the signal modulation, in order to
avoid the flickers in the display backlight, the present
disclosure further proposes a signal modulation method
called as a Variable Pulse Period Modulation, wherein
the pulse period is variable, a pulse with a first pulse width
representing a first digital bit state or another pulse with
a second pulse width representing a second digital bit
state is transmitted in one period, the first pulse width is
different from the second pulse width. A pulse low level
time may be identical or different in the pulse period trans-
mitting the digital bits. Fig.4 illustrates an example of a
waveform of the Variable Pulse Period Modulation ac-
cording to the present disclosure.
[0064] Because the backlight brightness as the digital
bit is transmitted is smaller than the backlight brightness
as no digital bit is transmitted, the pulse low level time
during the digital bit is transmitted would be ensured to
be short enough in order that the human’s eyes would
not perceive an effect of a little dark in the backlight bright-
ness as the digital bit is transmitted. Because the pulse
low level time is short enough (for example, a ratio of the
pulse low level time to a pulse high level time during the
digital bit is transmitted is smaller than 1%), the effect of
the pulse low level caused on the backlight brightness
can be ignored, thus the human’s eyes would not per-
ceive the effect on the backlight brightness as the differ-
ent digital bits are transmitted.
[0065] The present disclosure further proposes a sig-
nal demodulation method for performing an inverse de-
modulation processing according to the modulation
method of Variable Pulse Period Modulation described
above.
[0066] The Different Pulses in Fixed Period Modulation
along its demodulation scheme and the Variable Pulse
Period Modulation along its demodulation scheme are
only illustrative and the present disclosure is not limited
thereto. Obviously the present disclosure may utilize any
other modulation and demodulation schemes, as long as
they can meet actual requirements.
[0067] Fig.5 illustrates a first embodiment, namely an
optical electricity meter-reading system, to which the sys-
tem for wireless data transmission according to the
present disclosure is applied.
[0068] In some places without the network infrastruc-
ture, operators have to recording electricity meters in-

stalled at scenes periodically to count the electrical power
consumption, their workloads are great and the process
is cumbersome. Also, the current power system applies
a differential pricing on the power consumption, which
further increases the workload of the recorder. Addition-
ally, in some situations, the installation position of the
electricity meter is too high to view. In these scenes, the
above problems can be settled by using an optical re-
cording pen conveniently, as illustrated in an electricity
meter field view of Fig.5. Fig.5 illustrates a plurality of
electricity meters 50 equipped with the displays and an
optical recording pen 51 which is recording the electricity
meter data.
[0069] According to an optical electricity meter-reading
system of the present disclosure, an unique identifier is
assigned to each electricity meter 50 as installed, and
the electricity meter 50 comprises the respective mem-
bers of the data transmitting end apparatus 20 illustrated
in Fig.2. In an example, a storage unit (not shown), cor-
responding to the instrument data storage unit 202, in
the electricity meter 50 stores the unique identifier of the
electricity meter and the power consumption data meas-
ured by the electricity meter 50. In view of the hardware
structure, the electricity meter 50 shown in Fig.5 is iden-
tical with a electricity meter in the prior art.
[0070] According to the operation principle explained
in connection with Figs.2-3, the electricity meter 50 trans-
mits the power consumption data along with its own iden-
tifier using the display backlight of the electricity meter
through the optical method according to the present dis-
closure.
[0071] An optical probe is disposed at a head position
of the optical recording pen 51 illustrated in Fig.5, which
reads the sequence of light and dark signals transmitted
with the display backlight in the electricity meter from the
electricity meter 50 and optical-electrical converts the se-
quence of light and dark signals so as to generate the
sequence of switching pulse signals. An embedded MCU
is disposed in optical recording pen 51, which demodu-
lates and further processes the sequence of switching
pulse signals to obtain required power consumption nu-
merical readings of the electricity meter and the identifier
of the electricity meter. A display is disposed at a tail of
the optical recording pen 51, and the user may switch a
display mode for displaying the recorded respective pow-
er consumption numerical readings of the electricity me-
ter by pressing a button on the pen. Further, the optical
recording pen 51 further comprises a storage configured
to store the power consumption data automatically. A
data line interface is located at an end of the tail of the
optical recording pen 51, which may be connected with
a USB interface of a computer, such that the recorded
data can be transferred to the computer.
[0072] Fig.6 illustrates an exemplary block diagram of
a detailed structure of the optical electricity meter-reading
system shown in Fig.5. The optical electricity meter-read-
ing system according to the present disclosure comprises
a electricity meter 60 and an optical recording pen 61 for
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reading the power consumption data of the electricity me-
ter. Although only one electricity meter 60 is illustrated
in Fig.6, obviously the optical electricity meter-reading
system according to the present disclosure may com-
prise at least one electricity meter. Because the hardware
components of the electricity meter 60 are as same as
those in the prior art, which may refer to the description
for the data transmitting end apparatus 20 made in con-
nection with Fig.2, a detailed structure of the data trans-
mitting apparatus disposed in the electricity meter 60 is
omitted in Fig.6 and the electricity meter 60 is only illus-
trated as a whole.
[0073] The optical recording pen 61 illustrated in Fig.
6 comprises an optical probe 611, a receiving end micro-
processor 612, a battery 617 and output interface mem-
bers for transferring the related numerical readings of the
electricity meter to an upper level data processing appa-
ratus (not shown), such as a USB interface 613 and a
WIFI module 614. Further, the optical recording pen 61
further comprises a sensitivity adjuster 616 configured
to adjust a sensitivity of the optical probe 611 and a WIFI
antenna 615 for communicating with the WIFI module.
[0074] In the optical recording pen 61, the optical probe
611 detects the sequence of light and dark signals trans-
mitted with the display backlight in the electricity meter
and optical-electrical converts the sequence of light and
dark signals, to generate the sequence of switching pulse
signals, wherein the power consumption data of the elec-
tricity meter and its own identifier are modulated into the
received sequence of light and dark signals. Under the
control of the receiving end microprocessor 612, the se-
quence of switching pulse signals are demodulated, and
the recovered data corresponding to the power consump-
tion numerical readings of the electricity meter and the
identifier of the electricity meter itself are obtained. The
receiving end microprocessor 612 controls the USB in-
terface 613 or the WIFI module 614 to transfer the re-
covered data to the upper level data processing appara-
tus (not shown), so that the intelligent management and
even higher level data processing for the electricity me-
ter’s data can be realized. The battery 617 supplies op-
eration power to respective members in the optical re-
cording pen 61.
[0075] Fig.7 illustrates a second embodiment, namely
a phone electricity meter-reading system, to which the
system for wireless data transmission according to the
present disclosure is applied.
[0076] An application scene of the phone electricity
meter-reading system shown in Fig.7 is as same as that
of the optical electricity meter-reading system shown in
Fig.5, both are used for recording the power consumption
data of the electricity meter 70 with a display, therefore
the data transmitting end apparatus located at the elec-
tricity meter 70 side is as same as that described in con-
nection with Fig.5. The phone electricity meter-reading
system shown in Fig.7 is different from the optical elec-
tricity meter-reading system shown in Fig.5 in that of an
implementation of the data receiving end apparatus.

[0077] The electricity meter-reading system in Fig.7
reads and modulates the optical pulses with a smart
phone, and then performs various processing on the data
of electricity meter with phone applications stored in the
phone, and may realize a transmission of data to a cloud
device, so that a higher level information management
is realized.
[0078] There are many manners for reading by the
phone the optical pulses transmitted with the display
backlight of the electricity meter, and follows are only
some examples.
[0079] Method 1: as illustrated in Fig. 8, images of a
display screen of the electricity meter 80 are shot with a
phone camera 811 directly, the sequence of light and
dark signals issued by the display backlight member of
the electricity meter is obtained by analyzing a light and
dark timing in a background of the shot image, then the
sequence of light and dark signals are processed and
demodulated by an application part 812 built in the phone
so as to obtain the recovered data corresponding to the
power consumption data of the electricity meter 80 and
the identifier data of electricity meter 80 itself, and various
data analysis and process are applied on the recovered
data.
[0080] Method 2: as illustrated in Fig.9, the sequence
of light and dark signals issued from the display backlight
member in the electricity meter 90 is detected and optical-
electrical converted into the electrical signals to be output
by an external optical probe 911, an output interface
member of the optical probe is designed as a plug com-
patible with an earphone jack on the phone 92, and after
the plug of the optical probe 911 is connected to the
phone 92 via the earphone jack, the phone 92 may re-
ceive the electrical signals converted by the optical probe
911, which correspond to the sequence of light and dark
signals issued from the display backlight member of the
electricity meter 90, demodulate the electrical signals into
the recovered data corresponding to the power consump-
tion data of the electricity meter and the identifier data of
electricity meter itself through the applications built in the
phone 92, and apply various data analysis and process
on the recovered data.
[0081] Method 3: as illustrated in Fig.10, the sequence
of light and dark signals issued from the display backlight
member in the electricity meter 100 is detected and op-
tical-electrical converted into the electrical signals by an
external optical probe 1011, the electrical signals are de-
modulated into the recovered data corresponding to the
power consumption data of the electricity meter and the
identifier data of electricity meter itself through firmware
of a microprocessor built in the optical probe 1011, and
then is transferred to a phone 102 via a USB interface,
so that the user can process and analyze the data by
programming the applications in the phone or transfer
the data to the higher level network.
[0082] Thereafter the three methods will be described
in details.
[0083] Fig.8 illustrates a first exemplary block diagram
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of a structure of the phone electricity meter-reading sys-
tem shown in Fig.7, which corresponds to the Method 1
shown in Fig.7. Wherein the data transmitting end appa-
ratus located at the electricity meter 80 side is as same
as that described in connection with Fig.5, so details
would not be repeated herein.
[0084] The data receiving end apparatus 81 of the
phone electricity meter-reading system illustrated in Fig.
8 is constructed with the smart phone, and comprises:
the phone camera 811 configured to receive the optical
pulses corresponding to the data of the electricity meter
80; and the part 812, disposed in the phone, configured
to perform various processing and transmit the optical
pulses corresponding to the data of the electricity meter
80 received by the phone camera 811. Thus, the intelli-
gent management and higher level information process-
ing on the data of the electricity meter 80 can be realized.
[0085] Fig.9 illustrates a second exemplary block dia-
gram of a structure of the phone electricity meter-reading
system shown in Fig.7, which corresponds to the Method
2 illustrated in Fig.7. Wherein the data transmitting end
apparatus located at the electricity meter 90 side is as
same as that described in connection with Fig.5, so de-
tails would not be repeated herein.
[0086] The data receiving end apparatus 91 of the
phone electricity meter-reading system illustrated in Fig.
9 comprises the external optical probe 911 and the ear-
phone plug 912 to be connected to the phone. Addition-
ally, the data receiving end apparatus 91 may further
comprise the sensitivity adjuster 916 configured to adjust
the sensitivity of the optical probe 911.
[0087] The optical pulses issued from the display back-
light member is detected and optical-electrical converted
into the electrical signals to be output by the external
optical probe 911, the output interface member of the
optical probe 911 is designed as the earphone plug 912
compatible with the earphone jack on the phone, and
after the earphone plug 912 of the optical probe 911 is
connected to the phone via the earphone jack of the
phone, the phone may receive the electrical signals con-
verted by the optical probe 911, which correspond to the
optical-electrical pulse signals issued from the display
backlight member of the electricity meter 90, demodulate
the electrical signals into the recovered data correspond-
ing to the power consumption data of the electricity meter
90 and the identifier data of electricity meter itself through
the programmed applications in the phone, and apply
various data analysis and process on the recovered data.
[0088] Fig.10 illustrates a third exemplary block dia-
gram of a structure of the phone electricity meter-reading
system shown in Fig.7, which corresponds to the Method
3 shown in Fig.7. Wherein the data transmitting end ap-
paratus located at the electricity meter 100 side is as
same as that described in connection with Fig.5, so de-
tails would not be repeated herein.
[0089] The data receiving end apparatus 101 of the
phone electricity meter-reading system illustrated in Fig.
10 comprises the external optical probe 1011 and the

USB input jack 1012 to be connected to the phone. Ad-
ditionally, the data receiving end apparatus 101 may fur-
ther comprise the sensitivity adjuster 1016 configured to
adjust the sensitivity of the optical probe 1011.
[0090] The optical pulses issued from the display back-
light member is detected and optical-electrical converted
into the electrical signals by the external optical probe
1011, the electrical signals are demodulated into the re-
covered data corresponding to the power consumption
data of the electricity meter and the identifier data of elec-
tricity meter itself through the firmware of a microproces-
sor built in the optical probe 1011, and then is transferred
to the phone via the USB input jack 1012, so that the
recovered data can be undergone various data analysis
and process through the programmed applications in the
phone.
[0091] Although some exemplary embodiments have
been explained above, those skilled in the art can under-
stand that many modifications, replacements and/or
changes are possible. For example, in the data receiving
end apparatus according to the present disclosure, (1)
binary codes of the data may be represented by a high
speed light-dark switching of the display backlight so as
to realize the data transmission; (2) the binary codes of
the data may be represent by the high speed light-dark
switching of respective stroke segments, which are in a
display state, of a segment code LED display so as to
realize the data transmission; and (3) the binary codes
of the data may be represented by the high speed light-
dark switching of indicator lamps on an instrument so as
to realize the data transmission. On the data receiving
end apparatus according to the present disclosure, re-
garding the receiving of the data, the camera of the phone
may be used to directly receive the pulse signals from
the instrument display backlight, and then the related da-
ta is analyzed. Alternatively, an optical receiver probe
may be connected to the USB interface or the earphone
jack of the phone, and the data transmitted from the in-
strument by means of any one of the manners (1), (2) (3)
described above may be optical-electrical converted and
transferred to the phone, so that the device data can be
transferred to the client device via the phone in order to
realize the higher level data management.
[0092] Those skilled in the art would understand that
other changes and/or modifications can be made to cer-
tain embodiments without departing from the spirit or
scope of the present disclosure described broadly.
Therefore, anyway, the embodiments would be con-
structed as illustrative other than limitative.

Claims

1. An apparatus (20) for transmitting wireless data by
using a display backlight, comprising:

a data storage unit (202) configured to store data
to be transmitted;
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a main control unit (201) configured to read the
data stored in the data storage unit (202) and
control operation of a signal modulation unit
(203);
the signal modulation unit (203) being config-
ured to modulate the read data with a predeter-
mined signal modulation method to generate
and output a sequence of pulses;
a light source driving circuit (204) configured to
generate a backlight driving pulse signal accord-
ing to the sequence of pulses; and
a display backlight member (205) configured to
output a sequence of light and dark signals, driv-
en by the backlight driving pulse signal,
wherein the predetermined signal modulation
method is a signal modulation method of Varia-
ble Pulse Period Modulation, wherein the pulse
period is variable, a pulse with a first pulse width
representing a first digital bit state and another
pulse with a second pulse width representing a
second digital bit state is transmitted in one pe-
riod, the first pulse width is different from the
second pulse width, the period representing the
first digital bit state and the period representing
the second digital bit state are also different,
wherein a ratio of a pulse low level time to a
pulse high level time during the digital bit is trans-
mitted is smaller than a predetermined thresh-
old.

2. The apparatus (20) for transmitting wireless data of
claim 1,
wherein the main control unit (201), the data storage
unit (202), the signal modulation unit (203), the light
source driving unit (204) and the display backlight
member (205) are implemented with corresponding
components in a measurement instrument.

3. An apparatus (30) for receiving wireless data trans-
mitted from a transmitting apparatus (20) by using a
display backlight, comprising:

an optical probe (301) configured to receive a
sequence of light and dark signals transmitted
with the display backlight and optical-electrical
convert the sequence of light and dark signals
to generate a sequence of pulses;
a main control unit (303) configured to control
operations of a digital decoding unit (302) and
a digital processing and displaying unit (304);
the digital decoding unit (302) being configured
to demodulate the sequence of pulses with a
predetermined signal demodulation method to
generate recovered data; and
the digital processing and displaying unit (304)
being configured to process the recovered data,
wherein the predetermined signal demodulation
method performs the demodulation according

to modulation rules as follows: the pulse period
is variable, a pulse with a first pulse width rep-
resenting a first digital bit state and another
pulse with a second pulse width representing a
second digital bit state is transmitted in one pe-
riod, the first pulse width is different from the
second pulse width, the period representing the
first digital bit state and the period representing
the second digital bit state are also different
wherein a ratio of a pulse low level time to a
pulse high level time during the digital bit is trans-
mitted is smaller than a predetermined thresh-
old.

4. The apparatus (30) for receiving wireless data of
claim 3,
wherein the data represents the measured numeri-
cal readings of an instrument, and
the optical probe (301) receives the sequence of light
and dark signals periodically or as required.

5. The apparatus (30) for receiving wireless data of
claim 3,
wherein the process on the recovered data compris-
es a data displaying, a data storing and a data trans-
mission to a network.

6. An electricity meter (50) comprising the apparatus
for transmitting wireless data of any one of claims
1-2, wherein the data comprises power consumption
data measured by the electricity meter and an iden-
tifier of the electricity meter.

7. An optical recording pen (51) for recording power
consumption numerical readings of the electricity
meter (50) of claim 6, comprising:

an optical probe, disposed at a head position of
the optical recording pen (51), configured to read
a sequence of light and dark signals transmitted
with a display backlight in the electricity meter
from the electricity meter (50) and optical-elec-
trical convert the sequence of light and dark sig-
nals so as to generate a sequence of pulses;
a microcontroller unit configured to demodulate
and further process the sequence of pulses to
obtain power consumption numerical readings
of the electricity meter (50) and an identifier of
the electricity meter; and
a recording pen display, located at a tail of the
optical recording pen (51), configured to display
the obtained power consumption numerical
readings of the electricity meter (50).

8. An optical electricity meter-reading system, compris-
ing:

at least one electricity meter (60) each including
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the apparatus for transmitting wireless data of
any one of claims 1-2, wherein the data com-
prises power consumption data measured by
the electricity meter and an identifier of the elec-
tricity meter; and
an optical recording pen (61), comprising:

an optical probe (611) configured to read a
sequence of light and dark signals transmit-
ted with a display backlight in the electricity
meter from the electricity meter (60) and op-
tical-electrical convert the sequence of light
and dark signals, to generate a sequence
of pulses;
a receiving end microprocessor (612) con-
figured to demodulate and further process
the sequence of pulses, so as to obtained
the required power consumption numerical
readings of the electricity meter and the
identifier of the electricity meter; and

a battery (617) configured to supply operation
power to respective members in the optical re-
cording pen (61).

Patentansprüche

1. Vorrichtung (20) zur drahtlosen Datenübertragung
unter Verwendung einer Anzeigehintergrundbe-
leuchtung, umfassend:

eine Datenspeichereinheit (202), die zum Spei-
chern von zu übertragenden Daten ausgestaltet
ist;
eine Hauptsteuerungseinheit (201), die ausge-
staltet ist, um die in der Datenspeichereinheit
(202) gespeicherten Daten zu lesen und den Be-
trieb einer Signalmodulationseinheit (203) zu
steuern;
wobei die Signalmodulationseinheit (203) aus-
gestaltet ist, um die gelesenen Daten mit einem
vorbestimmten Signalmodulationsverfahren zu
modulieren, um eine Sequenz von Impulsen zu
erzeugen und auszugeben;
eine Lichtquellentreiberschaltung (204), die
ausgestaltet ist, um ein Hintergrundbeleuch-
tungs-Treiberimpulssignal in Übereinstimmung
mit der Sequenz von Impulsen zu erzeugen; und
ein zum Ausgeben einer Sequenz von hellen
und dunklen Signalen ausgestaltetes Anzeige-
hintergrundbeleuchtungselement (205), das
durch das Hintergrundbeleuchtungs-Treiberim-
pulssignal angesteuert wird,
wobei das vorbestimmte Signalmodulationsver-
fahren ein Signalmodulationsverfahren mit va-
riabler Impulsperiodenmodulation ist, wobei die
Impulsperiode variabel ist, ein Impuls mit einer

ersten Impulsbreite, die einen ersten digitalen
Bitzustand repräsentiert, und ein weiterer Im-
puls mit einer zweiten Impulsbreite, die einen
zweiten digitalen Bitzustand repräsentiert, in ei-
ner Periode übertragen werden, sich die erste
Impulsbreite von der zweiten Impulsbreite un-
terscheidet, die Periode, die den ersten digitalen
Bitzustand repräsentiert, und die Periode, die
den zweiten digitalen Bitzustand repräsentiert,
auch verschieden sind,
wobei ein Verhältnis einer Impulszeit mit niedri-
gem Pegel zu einer Impulszeit mit hohem Pegel,
während das digitale Bit übertragen wird, kleiner
als ein vorbestimmter Schwellenwert ist.

2. Vorrichtung (20) zur drahtlosen Datenübertragung
nach Anspruch 1, wobei die Hauptsteuerungseinheit
(201), die Datenspeichereinheit (202), die Signalm-
odulationseinheit (203), die Lichtquellentreiberein-
heit (204) und das Anzeigenhintergrundbeleuch-
tungselement (205) mit entsprechenden Kompo-
nenten in einem Messinstrument implementiert sind.

3. Vorrichtung (30) zum drahtlosen Empfangen von
Daten, die von einer Übertragungsvorrichtung (20)
durch Verwendung einer Anzeigehintergrundbe-
leuchtung übertragen werden, umfassend:

eine optische Sonde (301), die ausgestaltet ist,
um eine Sequenz von hellen und dunklen Sig-
nalen zu empfangen, die mit der Anzeigehinter-
grundbeleuchtung übertragen werden, und um
die Sequenz von hellen und dunklen Signalen
optisch/elektrisch umzusetzen, um eine Se-
quenz von Impulsen zu erzeugen;
eine Hauptsteuerungseinheit (303), die ausge-
staltet ist, um Betriebsweisen einer digitalen De-
kodierungseinheit (302) und einer digitalen Ver-
arbeitungs- und Anzeigeeinheit (304) zu steu-
ern;
wobei die digitale Dekodierungseinheit (302)
ausgestaltet ist, um die Sequenz von Impulsen
mit einem vorbestimmten Signaldemodulations-
verfahren zu demodulieren, um wiedergewon-
nene Daten zu erzeugen; und
die digitale Verarbeitungs- und Anzeigeeinheit
(304) ausgestaltet ist, um die wiedergewonne-
nen Daten zu verarbeiten,
wobei das vorbestimmte Signaldemodulations-
verfahren die Demodulation in Übereinstim-
mung mit Modulationsregeln wie folgt ausführt:
die Impulsperiode ist variabel, ein Impuls mit ei-
ner ersten Impulsbreite, die einen ersten digita-
len Bitzustand repräsentiert, und ein weiterer
Impuls mit einer zweiten Impulsbreite, die einen
zweiten digitalen Bitzustand repräsentiert, in ei-
ner Periode übertragen werden, sich die erste
Impulsbreite von der zweiten Impulsbreite un-
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terscheidet, sich die Periode, die den ersten di-
gitalen Bitzustand repräsentiert, und die Perio-
de, die den zweiten digitalen Bitzustand reprä-
sentiert, auch unterscheiden,
wobei ein Verhältnis einer Impulszeit mit niedri-
gem Pegel zu einer Impulszeit mit hohem Pegel,
während das digitale Bit übertragen wird, kleiner
als ein vorbestimmter Schwellenwert ist.

4. Vorrichtung (30) zum drahtlosen Empfangen von
Daten nach Anspruch 3,
wobei die Daten die gemessenen numerischen Le-
sewerte eines Instruments repräsentieren, und
die optische Sonde (301) die Sequenz von hellen
und dunklen Signalen periodisch oder nach Bedarf
empfängt.

5. Vorrichtung (30) zum drahtlosen Empfangen von
Daten nach Anspruch 3,
wobei die Verarbeitung der wiedergewonnenen Da-
ten ein Anzeigen von Daten, ein Speichern von Da-
ten und ein Übertragen von Daten an ein Netzwerk
umfasst.

6. Elektrizitätsmessgerät (50), umfassend die Vorrich-
tung zur drahtlosen Datenübertragung nach einem
der Ansprüche 1-2, wobei die Daten Leistungsver-
gleichsdaten, die von dem Elektrizitätsmessgerät
gemessen werden, und eine Kennung des Elektrizi-
tätsmessgerätes umfassen.

7. Stift (51) zum optischen Aufzeichnen, um numeri-
sche Lesewerte eines Leistungsverbrauchs von
dem Elektrizitätsmessgerät (50) nach Anspruch 6
aufzuzeichnen, umfassend:

eine an einer Kopfposition des Stifts (51) zum
optischen Aufzeichnen angeordnete optische
Sonde, die ausgestaltet ist, um eine Sequenz
von hellen und dunklen Signalen zu lesen, die
mit einer Anzeigehintergrundbeleuchtung in
dem Elektrizitätsmessgerät von dem Elektrizi-
tätsmessgerät (50) übertragen wird, und um die
Sequenz von hellen und dunklen Signalen op-
tisch/elektrisch umzusetzen, um eine Sequenz
von Impulsen zu erzeugen;
eine Mikrocontrollereinheit, die ausgestaltet ist,
um die Sequenz von Impulsen zu demodulieren
und weiter zu verarbeiten, um numerische Le-
sewerte eines Leistungsverbrauchs von dem
Elektrizitätsmessgerät (50) und eine Kennung
des Elektrizitätsmessgerätes zu beschaffen;
und
eine Anzeige des Stifts zum Aufzeichnen, die
sich an einem Hinterende des Stifts (51) zum
optischen Aufzeichnen befindet und ausgestal-
tet ist, um die beschafften numerischen Lese-
werte des Leistungsverbrauchs von dem Elek-

trizitätsmessgerät (50) anzuzeigen.

8. Optisches Elektrizitätsmessgerät-Lesesystem, um-
fassend:

mindestens ein Elektrizitätsmessgerät (60), das
jeweils die Vorrichtung zur drahtlosen Datenü-
bertragung nach einem der Ansprüche 1-2 be-
inhaltet, wobei die Daten Leistungsverbrauchs-
daten, die von dem Elektrizitätsmessgerät ge-
messen wurden, und eine Kennung des Elektri-
zitätsmessgeräts umfassen; und
einen Stift (61) zum optischen Aufzeichnen, um-
fassend:
eine optische Sonde (611), die ausgestaltet ist,
um eine Sequenz von hellen und dunklen Sig-
nalen zu lesen, die mit einer Anzeigehinter-
grundbeleuchtung in dem Elektrizitätsmessge-
rät von dem Elektrizitätsmessgerät (60) übertra-
gen wird, und um die Sequenz von hellen und
dunklen Signalen optisch/elektrisch umzuset-
zen, um eine Sequenz von Impulsen zu erzeu-
gen;
einen empfangsseitigen Mikroprozessor (612),
der ausgestaltet ist, um die Sequenz von Impul-
sen zu demodulieren und weiter zu verarbeiten,
um die benötigten numerischen Lesewerte des
Leistungsverbrauchs des Elektrizitätsmessge-
räts und die Kennung des Elektrizitätsmessge-
rät zu beschaffen; und
eine Batterie (617), die ausgestaltet ist, um Be-
triebsleistung an jeweilige Elemente des Stifts
(61) zum optischen Aufzeichnen zu liefern.

Revendications

1. Appareil (20) pour transmettre des données sans fil
en utilisant un rétroéclairage d’affichage,
comprenant :

une unité de stockage de données (202) confi-
gurée pour stocker des données à transmettre ;
une unité de commande principale (201) confi-
gurée pour lire les données stockées dans l’uni-
té de stockage de données (202) et commander
le fonctionnement d’une unité de modulation du
signal (203) ;
l’unité de modulation du signal (203) étant con-
figurée pour moduler les données lues avec un
procédé de modulation du signal prédéterminé
afin de générer et de sortir une séquence
d’impulsions ;
un circuit de pilotage de source de lumière (204)
configuré pour générer un signal d’impulsion de
pilotage de rétroéclairage en accord avec la sé-
quence d’impulsions ; et
un élément de rétroéclairage d’affichage (205)
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configuré pour sortir une séquence de signaux
clairs et sombres, sous le pilotage du signal
d’impulsion de pilotage de rétroéclairage,
dans lequel le procédé de modulation de signal
prédéterminé est un procédé de modulation du
signal dit "Variable Pulse Period Modulation"
(modulation à période d’impulsion variable),
dans lequel la période d’impulsion est variable,
une impulsion avec une première largeur d’im-
pulsion représentant un premier état de bit nu-
mérique et une autre impulsion avec une secon-
de largeur d’impulsion représentant un second
état de bit numérique sont transmises dans une
période, la première largeur d’impulsion étant
différente de la seconde largeur d’impulsion, la
période représentant le premier état de bit nu-
mérique et la période représentant le second
état de bit numérique étant également différen-
tes,
dans lequel un rapport d’un temps à faible ni-
veau d’impulsion sur un temps à fort niveau d’im-
pulsion pendant que le bit numérique est trans-
mis est inférieur à un seuil prédéterminé.

2. Appareil (20) pour transmettre des données sans fil
selon la revendication 1,
dans lequel l’unité de commande principale (201),
l’unité de stockage de données (202), l’unité de mo-
dulation de signal (203), l’unité de pilotage de source
de lumière (204) et l’élément de rétroéclairage d’af-
fichage (205) sont mis en oeuvre avec des compo-
sants correspondants dans un instrument de mesu-
re.

3. Appareil (30) pour recevoir des données sans fil
transmises depuis un appareil de transmission (20)
en utilisant un rétroéclairage d’affichage,
comprenant :

une sonde optique (301) configurée pour rece-
voir une séquence de signaux clairs et sombres
transmis avec le rétroéclairage d’affichage et
convertir par voie optique/électrique la séquen-
ce de signaux clairs et sombres afin de générer
une séquence d’impulsions ;
une unité de commande principale (303) confi-
gurée pour commander les fonctionnements
d’une unité de décodage numérique (302) et
d’une unité de traitement et d’affichage numéri-
que (304) ;
l’unité de décodage numérique (302) étant con-
figurée pour démoduler la séquence d’impulsion
avec un procédé de démodulation de signal pré-
déterminé afin de générer des données
récupérées ; et
l’unité de traitement et d’affichage numérique
(304) étant configurée pour traiter les données
récupérées,

dans lequel le procédé de démodulation de si-
gnal prédéterminé exécute la démodulation en
accord avec des règles de modulation comme
suit : la période d’impulsion est variable, une im-
pulsion avec une première largeur d’impulsion
représentant un premier état de bit numérique
et une autre impulsion avec une seconde largeur
d’impulsion représentant un second état de bit
numérique sont transmises en une période, la
première largeur d’impulsion est différente de la
seconde largeur d’impulsion, la période repré-
sentant le premier état de bit numérique et la
période représentant le second état de bit nu-
mérique sont également différentes,
dans lequel un rapport d’un temps à faible ni-
veau d’impulsion sur un temps à fort niveau d’im-
pulsion pendant que le bit numérique est trans-
mis est inférieur à un seuil prédéterminé.

4. Appareil (30) pour recevoir des données sans fil se-
lon la revendication 3, dans lequel les données re-
présentent les lectures numériques mesurées d’un
instrument, et
la sonde optique (301) reçoit la séquence de signaux
clairs et sombres périodiquement ou de la manière
requise.

5. Appareil (30) pour recevoir des données sans fil se-
lon la revendication 3, dans lequel le traitement sur
les données récupérées comprend un affichage de
données, un stockage de données et une transmis-
sion de données à un réseau.

6. Dispositif de mesure d’électricité (50) comprenant
l’appareil pour transmettre des données sans fil se-
lon l’une quelconque des revendications 1 et 2, dans
lequel les données comprennent des données de
consommation d’énergie mesurées par le dispositif
de mesure d’électricité et un identificateur du dispo-
sitif de mesure d’électricité.

7. Stylo d’enregistrement optique (51) pour enregistrer
des lectures numériques de consommation d’éner-
gie du dispositif de mesure d’électricité (50) selon la
revendication 6, comprenant :

une sonde optique, disposée au niveau d’une
position de la tête du stylo d’enregistrement op-
tique (51), configurée pour lire une séquence de
signaux clairs et sombres transmis avec un ré-
troéclairage d’affichage dans le dispositif de me-
sure d’électricité depuis le dispositif de mesure
d’électricité (50) et pour convertir par voie opti-
que/électrique la séquence de signaux clairs et
sombres de manière à générer une séquence
d’impulsions ;
une unité à microcontrôleur configurée pour dé-
moduler et poursuivre le traitement de la sé-
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quence d’impulsions pour obtenir des lectures
numériques de consommation d’énergie du dis-
positif de mesure d’électricité (50) et un identi-
ficateur du dispositif de mesure d’électricité ; et
un affichage de stylo d’enregistrement, situé au
niveau d’une queue du stylo d’enregistrement
optique (51), configuré pour afficher les lectures
numériques de consommation d’énergie obte-
nues du dispositif de mesure d’électricité (50).

8. Système de lecture optique pour dispositif de mesu-
re d’électricité, comprenant :

au moins un dispositif de mesure d’électricité
(60) incluant chacun l’appareil pour transmettre
des données sans fil selon l’une quelconque des
revendications 1 et 2, dans lequel les données
comprennent des données de consommation
d’énergie mesurées par le dispositif de mesure
d’électricité et un identificateur du dispositif de
mesure d’électricité ; et
un stylo d’enregistrement optique (61),
comprenant :

une sonde optique (611) configurée pour li-
re une séquence de signaux clairs et som-
bres transmis avec un rétroéclairage d’affi-
chages dans le dispositif de mesure d’élec-
tricité depuis le dispositif de mesure d’élec-
tricité (60) et pour convertir par voie opti-
que/électrique la séquence de signaux
clairs et sombres, afin de générer une sé-
quence d’impulsions ;
un microprocesseur final de réception (612)
configuré pour démoduler et poursuivre le
traitement de la séquence d’impulsions, de
manière à obtenir les lectures numériques
de consommation de puissance requises
du dispositif de mesure d’électricité et de
l’identificateur du dispositif de mesure
d’électricité ; et
une batterie (617) configurée pour fournir
une puissance de fonctionnement aux élé-
ments respectifs dans le stylo d’enregistre-
ment optique (61).
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