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ABSTRACT

A Method and System for Character Recognition for Segmented Digital Display

The invention relates to a method and system for identifying one or more characters displayed
on a segmented digital display. The disclosed system and method aligns one or more optical
sensors corresponding to each segment of one or more characters of the digital display.
Segments of a displayed character are determined based on an interruption in a flow of incident
light rays received by one or more optical sensors aligned to each of the segments wherein the
‘incident light rays are being emitted by one or more light sources. The one or more characters

-areidentified after détermining the segments of each character. ™ "™ * -
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We Claim:

1. A method for-identifying one or more characters displayed on a digital display, such
that each character has at least one segment, the method comprising:

aligning one or more optical sensors corresponding to each segment of one or more
characters of the digital display;

determining.segments of .a displayed character based on an interruption in a flow of
Ancident light rays.received by one or more optical sensors aligned to each of the segments
wherein the incident light rays are being emitted by one or morc light sources; and

:.identifying the.one or more characters after determining the segments of each displayed

character. . . -

<2. . The method:as claimed in claim 1, wherein the optical sensors are one.or.more visible

light sensors.or infrared sensors.

.y

.3. .. :The method as claimed in ¢laim 1, wherein the interruption in a flow-of incident iight

rays depends on a state of the segment.

4. The meéthod as claimed in claim 1, wherein the interruption in a flow of incident light
rays indicates either absorption, obstruction, reflection, deflection or no change in the flow of

incident light rays. .

5. The method as claimed in claim 1, wherein the light sources are LCD backlight, one or

more external light sources, one or more LED segments or one or more infrared transmitters.
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6. The method as claimed in claim 1, wherein the one or more optical sensors
corresponding to each segment of the digital display are mounted-on a printed circuit board

(PCB). - . e

7. The method as claimed in claim 3, wherein the state of the segment depends on whether

the segment is turned ON or an electric field is applied to the segment.

8. . The method as claimed.in claim 1, further comprising processing the identified one or

more characters using a processor.

-9, A system. for identifying one.lor more characters displayed on a segmented digital -
display, the system comprising:

.5 One.or:more light sources configured to-transmit light rays;. . . "

: One.or more optical:sensors configured to receive the incident light rays from the one

or mote light sources;

.. a processor to identify one or more characters after determining segments.of displayed

. one or more characters wherein determining segments of each displayed character being based on

an interruption in a flow of incident light rays received by the-one or more optical sensors from-
the one or more light sources; and

a network module to transfer the identified .one or more characters to a receiver.

017 1637
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10. .. The.system as claimed in claim 10, wherein the receiver corresponds to a secondary

display, computer, gateway, router, cloud server or repository.

Dated this 10" day of October 2016

Mohamﬁ"\c%l;{isal (INPA No: 1941)

Head, [PR Dept.
L&T Technology Services Limited
B Y ~ ..+ DIF 3rd Block..2nd Floor,
: N e Manapakkam, Chennai, TN, 600089
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FIELD OF INVENTION

The invention generally relates to system and methods for reading data from digital displays

and more particularly to reading data from segmented digital displays.
BACKGROUND

In present trend of loT, all the embedded devices in industry which includes industrial meters,

" sensors, actuators and display panels are connected to internet. Once the devices are connected

. ' over internet, data is available real-time from any point across the world. Most of the present’

day devices are powered with wireless technologies to interface and enable.the ToTification.

" However, few of the legacy' dévices may be present _witheut any possibility of wireless

connectivity and may have digital displays for human interaction.”

The legacy-devices may have a segmented digital dlsplay for reading out the value. There

. remains a need for a rellable system and method for readmg the character dlsplayed in a non-

intrusive. way as an easSily detachable retrofit, thereby ensuring non violation of safety,

certification and compliance of the device.

Optical Character Recognition (OCR) has been used for reading out the value in digital displays
of devices. OCR refers to the process of recognizing the text present in an image, i.e.
converting the pixels of the image into the actual string of text appearing in the image. There
has been considerable work done in OCR for text recognition in various applications.

However, OCR involves use of camera and intensive image processing algorithms.

ATENT OQOFFICE CHEMNAI 06/10/2017 16: 37




Hence, there is a need for a method of reading out the value in segmented digital displays that

s cost eftective and doesn’t involve camera and complex image processing algorithms.
The present invention is directed to overcoming one or more of the problems as set forth above.
SUMMARY OF THE INVENTION

Exemplary embodiments of the invention disclose a method and system for identifying one or
- more characters displayed on a segmented digital display. According to an embediment of the
.s‘ir;vention,-a; system and method for.identifying one dr r;10‘ré cha}a.éters dis'played"on e; digital
~display, such that each.character has at least' one .segment. is disclosed. . According to an
exemplary embodiment, the disclosed. systém and method aligns one or more optical sensors
- corresponding to each segment of one or more c'h:aractehlis of the digital display.. Segments of a.
displayed character are determined. based on an interruption in a flow’ of incident light rays
: receiVed» by one or more optiéz{l sensors aligned to each.of the segments wherein the incident
“:light rays are .being emitted by one or -r.nore light sources.. The one.-b;‘.more charadters are:

-identified after determining the segments of each character.
BRIEF DESCRIPTION OF DRAWINGS

Other objects, features, and advantages of the invention will be apparent from the following
description when read with reference to the accompanying drawings. In the dréwings, wherein

- like reference numerals denote corresponding parts throughout the several views:

ATENT OFFICE CHENMNAI 06/10/20817 16:37
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Figure 1 illustrates a block diagram of a process for identifying one or more characters
displayed on a segmented digital display, according to an exemplary embodiment of -the
invention; and

Figure 2 illustrates an exemplary system for identifying one or more characters displayed on a

segmented digital display, according to one embodiment of the invention.
DETAILED DESCRIPTION OF DRAWINGS

The following description with reference to the accompanying drawings is-provided to assist -

: in.é comprehensive understanding: of exemplary embodiments of the invention'as defined by
. 'the. claims- and, their equivalents. “[t includes various- specific details to. assist in- that
understanding but these are to be regarded as merely exemplary..Accordingly, thos‘e of ordinary
skillsin. the.art will recognize that va‘rious changes anci’modiﬁcationé of the embodiments

. deseribed herein can-be made without departing from the scope and spirit of the invention. In

-addition, descriptions .of well-known functions and ¢onstructions are omitted. for clarity.and

CONCISENESs.”

According'to embodiments of the invention, a system and method for identifying one or more
characters displayed on a segmented digital display is disclosed. According to an embodiment,
the segmented digital display may have one or more display units. According to another
embodiment, the display units may be non-directional and thus may be disposed vertically or

horizontally.

FIG. 1 illustrates a block diagram of the process 100 for identifying one or more characters
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segmented digital display may comprise at least one display unit comprising segments that are
arranged in such a way-that.segment, when selectively turned ON or turned OFF, displays
characters. According -to an embodiment, the character may be such as, but not limited to,
numerical, digit, alphabet and symbol. According to another embodiment, a shape of the
segment may be a dot, circle, square, rectangle, oblong, any polygon, funnel or custom shape.
According to yet another embodiment, the alignment of the segments in the display may be
regular, irregular, patterned, straight (parallel to edge of display) and tilted (angle made with

the edge of display).

© .« . * 1 According to one embodimént; the.segmented display may be a-segmented LCD display-such
" as,.but not limited to, 7.ségment, -8 segment, 13 segment. or .14 .segment LCD -displays. -

.. According to. another embodiment, the segmented display may be a segmented LED.display -

such as, but not limited to, .7 segment, 8§ segment LED displays. . According:to yet another
-emhodiment, the segmented.display may comprise a:set of LEDs/LLCDs used to. display alpha
nume‘ric characters -or symbols in segmented form. According to:an'e‘mbodiment, the LED
.-display may show characters in primary colours such as Red, Blue and Green. According to
another embodiment, the LED display may show characters in mixed colours that are falling

in visible and IR wavelength region.

At step 102, one or more optical sensors are aligned corresponding to each segment of one or
" more characters of the digital display. According to an embodiment, the one or more optical
sensors corresponding to each segment of the digital display may be mounted on a printed
circuit board (PCB) or substrate in alignment with segments on the digital display. ln one

embodiment, the substrate may comprise a ceramic substrate, or a metallic lead frame.

ATEN Kcéot?d%:ng & andther gnlﬁ)gd;\rll{étn{); the ogti%al"séngbré %a@ Be 6ne dr Mdrevidible light sensors

06-Oct-2017/62214/201641034645/Description(Complete)




or one or more infrared sensors. . According to yet another embodiment, the optical sensors
may be one or more visible light transmitter & receiver pair, or one or more infrared transmitter
and receiver pair. : According to an embodiment, the visible light sensors may be such as, but
not limited to,; PIN diode or photo diode, Light Dependant Resistor (LDR), Photo Transistor
and Light Activated Silicon Controlled Rectifier (LASCR). According to another embodiment,

the IR sensors may be an infrared diode or receiver.

According to an eﬁbodiment, the. one or more.optical sensors may be configured to receive
incident light rays.emitted by one or more light sources. According to another embodiment,
~ the light'sources may.be LCD:backlight, ambient light, external backlight, one or more external :
" light sources attached. to -display, one or more LED .segients, or one or more infrared

transmitters.. - " : L o

At step-104,.segments of a displayed character is determined based on an interruption in a flow
of incident light.rays received by the one or more optical sensors aligned-to: each: of the
segments. ‘The incident light rays may be emitted by the one or more light sources. :According
to-an embodiment, the interruption:ina flow of incident infrared-rays may depend on a state of
the. segment 'to which the one or more optical sensors are attached. According to another
embodiment, the state of the ségment may depend on whether the segment is turned ON or an
electric field is applied to the segment. According to yet another embodiment, the interruption
in a flow of incident light rays may indicate either absorption, obstruction, reflection, deflection

ot no change in the flow of incident light rays.

According to an exemplary embodiment, when a segment on a LCD is turned off or no electric

ATEN Eeld(i]s%ﬂ:pﬁe@tgtheGe"g’rﬁef‘l't,ﬁe%rﬁent thay not Have anPitnpact dnihe dptital characteristics
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of the display ‘as the molecules in the segment are disoriented, thereby allowing the incident
rays to pass-through.and reflect back without any change in the optical-characteristics of the
display. According to another embodiment, if a segment is turned .onor electric field is applied
to the segment, the molecules in the segment get oriented to form a structure thereby absorbing
or obstructing or reflecting or deflecting the flow of incident rays. Therefore, a clear indication
may be that, when incident rays aré received by the optical ser;sors, there.is no electric field
applied on the particular segment and vice versa. The character recognition may be achieved

after determining all the segments of the character. -

“» w~According ‘to- anether ‘exemplary .embodiment;-in segmented ‘LED displays, when .a LED
. . segment-is tumed ON or. when.electric fieid is applied to.the segment, the segment may act as - S
.a l_ight' source and emit light. When the segment is turned OFF or when no electric field is v

applied to the segment, the. segment: may not emit light and light rays may.be received by -

.créceiver :aligned-to the segment. . According to. an. embodiment, there .may :be one or more -

. . receivers aligned to each segment.

According to an embodiment, there may be a single.light source for €ach segment. Accsording "
‘to another embodiment, there may- not be a light source for each-segment. According to yet
another embodiment, there may be a singie light source for multiple segments of the segmented

display.

At step 106, one or more characters are identified after determining the segments of each
character. According to an embodiment, the identified characters are processed through a

processor. According to another embodiment, the processor may be a microcontroller.

ATENT OFFICE CHENNAL 06/108/2817 16237
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According to an embodiment, after determining the segments of each character, the one. or

more characters.may be identified using a pattern matching algerithm. .

- FIG.:.2 illustrates an exemplary system 200 for identifying one or more characters displayed on

a segmented digital display, according to one embodiment of the present invention.

: The disclosed: systém 200 may include a sensor module 202, a processor 204, a display device

206 and a network module 208.

<+, . The-sensor.module 202 may include one or more optical sensors-attached-to each segment of
-the-segmented-digital display:” According to an.embodiment, thé one or more optical sensors

-+ . may be mounted 'on:a printed.circuit-board (PCB) or substrate inalignment with segments-on

- the digital display.. According:to. another embodiment, the one or more optical sensors may be

.+ mounted on a ceramic substrate or, metallic lead 'frame_‘Qr._trans;')arentsmaterial'.'. According to

.. -~ . yet-another embodiment, the one or more optical sensors placed-on the substrate may comprise

: ~a plurality of through holes-configured to receive a plurality of electrically conductive .pins.

pt:'ion(_Cor}ﬁpIé:_te)

-~ . According to yet'anothér embodiment, the eiectrically conductive pins from the substrate may

sensors may be one or more visible light sensors, or one or more inf;ared sensors. According
to yet another embodiment, the optical sensors may be enclosed in a reflective chamber filled
with epoxy or silicon to direct incident rays. According to an embodiment, the reflective
chamber may create a contour that matches shape of 'segments in the display. According to
embodiments of the invention, the optical sensors could be any component, which may
generate electrical signal for applied optical stimuli. According to.an embodiment of the

P AT E Nifiventighfa%hage of (the &ptical Sehsorsiniay e Buch2as} BuZnot lifited3to] a circle, square,
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rectangle or any polygon. According to another embodiment, a location of the optical sensors

+ - on a segment may be anywhere in the segment. .According to yet another embodiment of the

invention, there may be a single or multiple optical sensors for each segment.

According to an exemplary embodiment, an infrared transmitter and receiver may be mounted
on a printed circuit-board (PCB) in proper alignment with segments on the segmented digital
display. According to another embodiment, the infrared transmitter may be configured to
transmit infrared rays onto the segmented digital display and the infrared receiver may be

configured to receive the incident infrared rays from corresponding infrared transmitter.

+ .. The . processor :204 may. determine. segments of each displayed  character ‘based on .an

interruption in a flow.of incident light rays received by the one.or more optical sensors aligned

tc-each of the segments: According to an embodiment, the incident light rays may be.emitted

. -by-one or more light sources: :According.to another embodiment, the interruption in a flow of - -
- :incident-light. rays may depend on a.state of the segment to which the one or more optical .

- sensors-are attached. -According to-another embodiment; the state of the segment-may depend.

on whether the:segmeat is turned ON-or an electric field is applied to the segment. According
to yet another embodiment; the interruption in a flow of incident infrared rays may indicate
either absorption, obstruction, deflection or no change in the flow of incident infrared rays. The
processor 204 may identify the one or more displayed characters after determining segments

of displayed one or more characters.

According to an exemplary embodiment, the processor 204 may determine segments of each
displayed charagter based on an interruption in a flow of incident infrared rays received by

n]frax_f%d FI:e\ga't\ffirS,Eﬁ'or[-l» lll}elic&n;gs_gopdimg infraredtrarsnutters attached t6 the segments of a
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displayed character. According to an embodiment, the interruption in a flow of incident

infrared rays may depend on a state of the scgment to which the infrared transmitter and

“.receiver are attached. According to another embodiment, the state of the segment may depend

on whether the segment is turned ON or an electric field is applied to the segment. According
to yet another embodiment, the interruption in a flow of incident infrared rays may indicate
either absorption, obstruction, reflection, deflection or no change in the flow of incident

infrared rays.

-According to .an embodiment, the identified one or more characters may be displayed on a

- display.device 206. -According to:an'embodiment, the processor 204 may display the one or

“mere chardcters: on a display.device 206 such as but not:limited to Cathode ray tube display
{{CRT), Light-cmitting diode display (LED), Electroluminescent display (ELD)}, Plasma display.
.paneli(PDP) etc.: According to another embodiment; the display may.include a graphical user

interface {(GUI).

" According to.an embodiment, the .processor 204 may. be in.communication ‘with:a network -

- “module 208.  The network ‘module may include a communication.network. According to

another embodiment, the read out data from the processor consisting of one or more characters
may be transmitted through the communication network. According to an embodiment, the
communication network may be a wired or wireless communication network, The wireless
communication network may be such as, but not limifed to, .Zigbee, LoRa, Wi-Fi and -

Bluetooth.

. According to an embodiment, the read out data may.be sent to a receiver. According to an

exem laigyFeTkocélmcet, rl”éeNr?f%!\Vf’r may, qorfegpqng @la;secqnc@ny display, computer,

PATENI
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gateway or router. According to another embodiment, the read out data may be sent to cloud
through the communication network - for further processing. According to an exemplary -
embodiment, notifications related to.read out data may be sent to users. According to yet
another embodiment, the read out data may be:sent through the communication network to a

database or repository.

[n the drawings and specification there has been set forth preferred embodiments of the

. invention, and although specific.terms are employed, these are used in a generic and descriptive

- sense only and not for.purposes of limitation Changes:in the form and the propértion-of parts,
- u:a$ well as in the substitution-of equivalents, are contemplated.as-circumstances may suggest or: - .
. renderexpedient without departing from the spirit or scope of the invention. .1t is intended that -

- the present-disclosure cover modifications and variationg of this:disclosure provided.they fall

within the scope of the claims and their equivalents.: *~ .« . & .

s

- Throughout the various contexis described in this disclosure, the embodiments of the invention
. .further- encompass . computer .apparatus, computing :Systerns and-machine-readable - media

:-configured to carry out the foregoing systems.and ethods. In addition to -an embodiment

consisting ofspecifically designed integrated circuits or other electronics, the present invention

‘may be conveniently implemented using a conventional general purpose or a specialized digital

computer or microprocessor programmed according to the teachings of the present disclosure,

as will be apparent to those skiiled in the computer art.

Appropriate software coding can readily be prepared by skilled programmers based on the

teachings of the present disclosure, as will be apparent to those skilled in the software art. The

invengol_r_l E'—‘"i%a{iso l{? ‘_'limtple%e}q,‘teid byj Qe{, plregagatio& of-applicationzspecific integrated
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circuits or by interconnecting an appropriate network of conventional component circuits, as

will be readily apparent to those skilled in the art.

As the display unit of the digit display may operate based on the principle of persistence of

vision, the sequence in which pertinent character segments emit light may vary.

-~ N T c 37
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