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DYNAMIC QUICK RESPONSE (QR) CODE WITH EMBEDD'ED
MONITORING DATA FOR EASE OF MOBILE ACCESS '

FIELD OF THE INVENTION -

The present invention relates generally to a monitoring device and more
particularly relates to dynamic generation of the QR code in the metering/monitoring
devices on its display, which can be scanned by‘a mobile/handhéld device and be
used to transfer this data across other de\)ices, computer or/and cloud server.

BACKGROUND OF THE INVENTION |

The monitoring device is used to measure several parameters related to it and
updates the measured parameters in the display available. Due to the constraints in
the display size, the parameters are grouped and displayed as many pages using
the keys available in the device.

FIG. 1 shows a monitoring device 10 according to a prior art system. In one .
embodiment, the monitoring device 10 is a digital meter. The monitoring device 10 is
used to measure electrical parameters of the load connected to it and is also used to
diagnose the load. The monitoring device 10 will measure parameters (12, 12a) like
voltage, current, apparent power, active power, reactive power, power factor,
frequency and so forth. It also gives information about the different Phase currents
available, different Phase voltages available, the direction of the current flow etc. 12a
shows the névigation chart showing the various pages and the parameters (12, 12 a)
shown on each pages. These parameters (12, 12a) mentioned above are calculated
by the monitoring device 10 at a specific ilnterval for real time monitoring of the load.
This data is further used to accumulate the energy counter, which records the energy
consumption‘of the load for the given time.

The monitoring device will have a graphical LCD display unit 14 & some keys

16 for human interface to view the measured parameters (12, 12a). Some monitoring



10

15

20

25 .

30

WO 2013/046231 PCT/IN2012/000643

device 10 will have a communication option through which the measured parameters
(12, 12a) can be transferred to a remotely avai_lable computer. The number of
parameters (12, 12a) that can be displayed depends on the size of the graphieal
display used. So to view more parameters (12, 12a) a user has to navigate through
several pages using the keys 16 in front of the monitoring device. To analyze the
data the user has to manually note dewn the data by navigating to several pages.

FIG. 2 is a flow diagram to illustrate the steps involved in the monitoring of the
parameter by the monitoring device 10 according to the prior art system shown in
FIG. 1. At step S100, load connected to the monitoring device 10 is measured. Some
of the data related to the load is displayed on the LCD display unit 14 (S102). The
user then presses the keys 16 to see rest of the measured data (S104). Or in other
words, there is wait for the keys 16 to press by the user. When the keys16 are
pressed by the user, step S104 goes back to $102 to see some of the rest of the

' measured data related to the connected load.

Typically when a user is near a fnonitdring‘ device and wants to see some set
of data or information (12, 12a), he needs to. navigate through the pages and note
the parameters for the analysis. This is time consuming and may also lead to human
errors. This is more difficult in the dewces with smaller size displays. The cost of
bigger display increases overall product cost but Stl" have limitation of providing aII
the data in single page. Also for the monitoring devices without connectivity, it is
difficult to analyze and share the data with others. |

| One alternative to overcome above problems is to use quick response (QR)
codes. Various parameters are embedded in the QR code. When scanned and

decoded by a mobile device, the parameters are displayed on screen of the mobile

device. But the problem with use of these QR codes in the monitoring device 10 is

that they provide static parameters or information like website link, text of
information, or price of something.

Therefore, there exists a need for a monitoring device that provides a

dynamically updating of the QR codes with the change in the embedded parameters.
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Further, it would -be desirable to provide for an increase in the number of

parameters embedded in the QR codes.

SUMMARY OF THE INVENTION.

An object of the invention is to provide for a monitoring device to provide a
dynamically updating QR codes with the change in the embedded parameters.

. Another object of the invention is to provide for an increase in the number of

parameters embedded in the QR codes.

To achieve the above objects, disclosed herein is a monitoring device for

“monitoring at least one parameter that includes at least one display unit, 'at least one

quick respons'e (QR) code being diéplayed on the display unit, and at least one |
parameter being embedded in the at least one QR code, the QR code being
dynamically generated with change of the at least one parameter.

In some embaodiments, the parameter is selected from a’g'roup comprising of
a voltage, a current, an apparent power, an active power, a reactive power, a pdwer
factor, a frequency of connected load, availability of different phase voltages,
availability of different phase currents, direction of current flow, a link to a webpage,
a price of a product, and a fault in the monitoring device.

In another embodiment, the quick response (QR) code is scanned and
decoded by a mobile device having a QR reader application installed therein, the
mobile device showing the at least one parameter on its display after the step of

scanning and display.

In a further embodiment, the mobile device sends parameter to at least one of |
a connected devices, a computer, and a cloud server for analysis, thereby reducing .

processing by both the monitoring device and the mobile device.

In a still further embodiment, the analysis is performed in the mobile device
using an application installed therein.



10

15

20

25

30

WO 2013/046231 PCT/IN2012/000643

In some embodiments, when the monitoring device is not connected to a
other devices/interhet, the parameter is accessed on dashboard of the mobile device
or on the dashboard of any other device connected to the mobile device through

internet.

in another aspect of the invention, a method for monitoring at least one
parameter by a monitoring device includes the steps of providing at least one display
unit in thé monitoring device, providing at least one q.uick response (QR) code being
displayed on the display unit, the at least one parameter being embedded in the QR
code, dynamically updating the QR code with change of at least one pafameter, and
scanning and decoding each of the dynamically generated QR code by a mobile
device to extract data about the at least one parameter.

In some embodiments, the mobile device transmits data to a cloud server to
provide accessibility to users, the cloud server being accessible worldwide.

in another embodiment, no back-end software is needed for viewing the

parameter, thereby obviating need for connection and authentication.

It is to be understdod that both the foregoing general description and the

~ following detailed description of the present’ embodiments of the invention are

intended to provide an overview or framework for understanding the nature and
character of the invention as it is claimed. The accompanying drawings are included
to provide a further‘understanding of the invention and are incorporated into and
constitute a part of this specification. The drawings illustrate various embodiments of
the invention and together with the description serve to explain the principles and

operatioﬁ of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and other advantages of the
invention will be better understood and will become more apparent by
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referring to the exemplary embodiments of the invention, as illustrated in the

accompanying drawings, wherein

FIG. 1 shows a monitoring device according to a prior art system;

FIG. 2 is an example of flow diagram to illustrate the steps involved in
the monitoring of the parameters by the monitoring device according to the

prior art system shown in FIG. 1;

FIG. 3 is a diagram of a monitoring device according to an exemplary

~ embodiment in accordance with the principles of the present invention;

" FIG. 4 illustrates the monitoring device according to another exemplary

- embodiment in accordance with the principles of the prés‘ent invention; and

FIG. 5 is a flow diagram i"ustrating the steps involved in monitoring of
the parameters by the monitoring device according to an exemplary
embodiment_in accordance with the principles of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made to the exemplary embodiments of the
invention, as illustrated in the accompanying drawings. Where ever possible,

same reference numerals will be used to refer to the same or like parts.

FIG. 3 is a diagram of a monitoring device 20 acco‘rding to an exemplary
embodiment in accordance with the prinbiples of the present invention. For the
purpose of illustration, the monitoring device 20 is a digital meter. The digital meter
20 comprises a LCD display unit 22, a quick response (QR) codes 24 thaf are
generated on the display uhit 22, and keys 26. The keys 26 can be page up and
page down kéys used to navigating to different pages that display different

parameters.
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There is dynamic updating of the QR code 24 on the LCD display unit 22 of
the digital meter 20, with increased number of parameters (12, 12a shown in FIG. 1),
which can be customized to specific needs. This data can be captured by using
mobile/hand held devices 28 (shbwn in FIG. 4) with a QR code reader. The digital
meter 20 generates the QR code 24 for the measured parameters (12, 12a) like
voltage, current, power energy, diagnostic etc. The generated QR code 24 is
displayed on the graphical LCD display unit 22 for the user to read with the mobile
phones having QR reader installed therein. For every cycle when the digital meter 20
finishes the calculation of the parameters (12, 12a), the QR Code is generated for
the new changed values and updated on the LCD display unit 22. Thus the digital
meter 20 incorporates the mechanism of generating the QR Code dynamically for
the measured réal time values. The QR Code 24 generated dynamically by the

digital meter 20 will include all the useful data required for a user to understand &

analyze about the behavior of the load connected to the digital meter 20. This
overcomes the display limitation of having 2 or 3 data in one page which requires the
user to navigate across the pages using the keys 16 available. The displayed data in
QR Code format |s read by a mobile device or any handheld devices 28 & can be
processed further. This avoids the manual entry of the data from the digital meter 20
which in turn reduces the manual error in the data manipulation. The data can be

used in various forms.

FIG. 4 illustrates the monitoring device 20 according to another exemplary
embodiment in accordance with the principles of the present invention. In a preferred
embodiment, the monitoring device 20 is a digital meter. The QR code 24 can now
be scanned by a mobile/handheld device with a QR reader application installed
therein. This QR scanning mobile device 28 can be stand alone or connected to net
or connected to other devices 30 by any standard communication medium
(Bluetooth, Wi-Fi, etc.). The data scanned by the mobile device 28 can be shared
with other devices 30 through an electronic notificatibn, like SMS. The dafa can be
shared with other conneéted devices 30 or to a computer 32 by any standard
medium like email. Further, the data related to the parameters (12, 12a) extracted by

the mobile device 28 through scanning and decoding can be stored in the mobile

device 28 itself or the connected device 30 or the computer 32 for further analysis.

6
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Further, the data related to extracted parameters (12, 12a) can be pushed to a cloud
server 34 to overcome accessibility as the cloud server 34 can be accessed
worldwide. Further analysis includes drawings, making tables, making pie chart etc
to interpret the pattern of various parameters (12, 12a) extracted by the mobile
device 28. Whether the pattern_showé an upward pattern or a downward pattern.

In case of any errors/malfunction/faulty settings, the metering/fnonitoring
device 10 can generate a QR code (24) that repfesents that error data. This QR
code 24 can also be scanned by the mobile/handheld devices 28, which can be
shared across to other connected devices 30, computer 32 and the cloud server 34
through SMS, mail, net etc. for further analysis. The further analysis can be done in -
the mobile device 28 itself. | ‘

The QR code 24 can also be used for billing purpose in the utility meters. The
utility meters or any other devices can be configured to generate a QR code to
represent a present energy value and the previous energy values along with the
other relevant data, such as meter bwner, Idcafion, tariff, payment, due date, etc.
This QR code is displayed onw‘ the meter/devices LCD display unit 22 and can be
scanned by a mobile/handheld device. This data can be used in any of the above

mentioned form.

The mobile device 28 doesn’t actually need connected to a network or the
internet for viewing inforrﬁation. This allows a user to view information in the usual
dashboard online either on the mobile device 28 or if connected to other dgevices 30,
then on the dashboard of the devices 30. This could be very useful during
commissioning when devices which are not setup to the network yet. Further,
security of the digital meter 20 is enhanced because with the data dynamically
updatihg, the user physically has to be in front of the meter to view the QR code. In
one embodiment, analysis of the data related to the parameters (12, 12a)is handled
by a back end server like the cloud server 34, thereby reducing the processing
burden of the monitoring device 20 and the mobile device 28. Furthér no back-end
software is needed for viewing parameter, thereby obviating the need for connection
and authentication. |
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FIG. 5 is a flow diagram illustrating the steps involved in monitoring of
parameter by the monitoring device 20 according to an exemplary embodiment in
accordance with the principles of the present invention. At step S200, the digital

‘meter 20 measures the load connected to it and generate QR code corresponding to

the measure load. The measured data in the form of QR code are displayed on the
LCD display unit 22 (§202). '

It is to be understood by a person of ordinary skill in the art that various
modifications and variations may be made without departing from the scope and
spirit of the present inyention. There‘fore,' it is intended that the present invention
covers such modifications and variations provided they come within the ambit of the

appended claims and their equivalents.
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WE CLAIM:

1. A monitoring device for monitoring at least one parameter, comprising:

at least one display unit;

at least one quick response (QR) code being displayed on the display unit;
and \

-at least one parameter being embedded in the at least one QR code, the}QR
code being dynamically generated with change of the at least one parameter. |

2. The monitoring device as claimed in claim 1, wherein the monitoring device is a
digital meter. '

3. The monitoring device as claimed in claim 1, wherein the parameter is selected
from a group comprising of a voltage, a current, an apparent power, an active power, -
a reactive power, a power factor, a frequency of connected load, availability of
different phase voltages, availability of different phase currents, direction of current |
flow, a link to a webpage, a price of a product, a fault in the monitoring device and/or

any parameter, information, analysis that the monitoring device can provide.

4. The monitoring device as claimed in claim 1, wherein the quick response (QR)

‘code is scanned and decoded by a mobile device having a QR reader application

installed therein, the mobile device showing the at least one parameter on its display
after the step of scanning and decoding.

5. The monitoring device as claimed in claim 4, wherein the mobile device sends
parameter to at least one of a other connected devices, computer, and a cloud
server for analysis, thereby reducing processing by both the monitoring device and
the mobile device. '

6. The monitoring device as claimed in claim 4, wherein the analysis comprises at

least one of drawing tables, cfeating graphs to inferpret the at least one parameter.
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7. The monltorlng device as claimed in claim 4, wherein the analysns is performed in
the mobile device using an application installed therein.

8. The monitdring device as claimed in claim 4, wherein no back-end software is
needed for wewmg the parameter thereby obviating need for connection and

authentlcatlon

9. The monitoring device as claimed in claim 4, wherein when the monitoring device
is not connected to a connection/internetr, the parameter is accessed on dashboard
of the mobile device or on the dashboard of ‘any other device connected to the

mobile device through internet

10. The monitoring device as claimed in claim 4, wherein a user has to be present in
front of the monitoring device to view the QR code when data related to' the
parameter is continuously changing, thereby ensuring the security of the monitoring

device and data related to the parameter.

11. The monitoring device as claimed in claim 4, wherein the mobile device shares

- the data related to the parameter with other users through an electronic notification.
20

12.  The monitoring device as claimed in claim 4, wherein the mobile device
transmits data to a cloud server to provide accessibility to users, the cloud server

being accessible worldwide.

13. A method for monitoring at least oneApar‘ameter by a monitoring device,
comprising the steps of: _ _

providing at least one display unit in the monitoring device;

providing at least one quick résponse (QR) code béing. displayed on the
display unit, the at least one parameter being embedded in the QR code;

dynamically generating the QR code with change of at least one parameter;

scanning and decoding each of the dynamically generated QR code by a

mobile device to extract data about the at least one parameter.

10
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14. The method as claimed in claim 13, comprising selecting parameter from a group
comprising of a voltage, a current, an apparent power, an active power, a reactive
power, a power factor, a frequency of connected load, availability of different phase
voltages, availability of different phase currents, direction of current flow, a link to a
webpage, a price of a pfoduct, a fault in the monitoring device and/or any parameter,
information, analysis that the monitoring device can provide.

15. The method as claimed in claim 13, comprising providing the mobile device with
a QR reader application to scan and decode the QR code and mobile device
showing the at least one parameter on its display after the step of scanning and
decoding. '

16. The method as claimed in claim 15, comprising sending by the mobile device,
the parameter to at least one of a plurality of connected devices, a computer, and a

cloud server for analysis.

17. The method as claimed in claim 15, wherein a user has to be present in front of
the monitoring device to view the QR code when data related to the parameter is
continuously changing, thereby ensuring the security of the monitbring device and

data related to the parameter.

18. The method as claimed in claim 15, wherein the mobile device shares the data

related to the parameter with other users through an electronic notification.

19. The method as claimed in claim 15, wherein the mobile device transmits data to

a cloud server to provide accessibility to users, the cloud server being accessible

-.worldwide.

20. The method as claimed in claim 15, wherein no back-end softwaré is needed fbr

viewing the parameter, thereby obviating need for connection and authentication. -

11
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