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(57) ABSTRACT

The character and symbol recognilion svstem coniprisos a

{2006.01)

detachuble body having u photegrephic cameru to capture
real time imuge of one of sheet or poster comprising of
printed and handwritten characters amd symbols: an inpat
it to sequire the real time captured inage: & pre-process-
ing umt te deteet a character and symbol regien: @ classin-
canion umit equipped with at least two channel neoral net-
work based on CNN and L.5TM to separate the characier and
symbuol reglon: a central processtig unit to caleulate weights
for transitions 10 the candidates thereby generate ope ol a
first character or first symbol steing transitron dma based on
aset ol the candidates and the weiabis: and g conwol vt we
detect one vr both of the printed and handwritien characters
amd symhbols therehy display the detected information an o
display vt and play the detected mformation ou a speaker
o alert a nder.
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CHARACTER AND SYMBOL RECOGNTTEHON
SYSTEM FOR VEINICLE SAFETY

FIETEY OF Tk INVENTION

JOBOH]  The presemt dsclosure relires to dignal character
recognition. wm more detailss o character and symbol recog-
mton svstews tor vehicle safety,

BACKGROUND OF THE INVENTION

[0002]  Inspie ofthe prevalenee of technatagical niedia
widay™ s world, s significant quantity of written cammunica-
trons. such as books, bank checks. contracts. and so o is
st dene on paper. The avtomation of nfermation extric-
ton. classifieation. search. and retrieval of documents 1s
becommy increasmgly popular

[H003]  One ol the sl and most ellective uses ol pattern
recogititiom was the recopmbion of printed characters using
computers. For more than three decades. researchers have
been worktng an eptical charscter cecounitan (OCR). Hlun-
dreds vl thousunds o ways have been developed 1o deal with
the recownition of machine-priived and handenten charice-
wrs 1 various seripts. The problem can be regarded salved
for muchine-printed Lot characters. ot least when the
degree ol noise 1s modest. [n cases where qualiy imagery iy
availabic, machime-printed character recognition rates otten
surpass 9%,

[0d04]  However. dealing with hancdwritten leners and sen-
tences s toughe especially when the visuvals are chaotic.
Handweiting dentification s tough due to the Tact that there
dre as numy dillerent Bandwniting styles as there are persens.
b fact s usnally asswmed that cach person’s handwriting
1s unique 1o them. Handwrinng Identification ts a forensie
ence subject that studies the identfication or verification
of the writer of a pancular handwritten document. It iy
founded on the jdea that oo two people’s handwritings are
wlentical. Ty means that o handwotten charactersword
mipht assume an excessive number of diflerent shupes.
mikimg dentification diflienit even for humans, In the view
ol the forgoimg discussunt it ix clearly portrayed thit there
is @ need W have a character und symbol recogninon svstem
Loz vehicle salety.

SUMMARY O THE INVENTION

[0005]
and svmbaol recognition svstem Jor goiding and alerting
ritders wboni road safery precautions.

[0006] I an cmbodiment. o character amd svimbol recop-
nitivn systenn wor velinele salety 15 dhiselosed. The system
meludes o detachahle body hiving o phatographie camurs
nstalled oo ropdfront sude of o veliele o capture real e

The present disclosure seeks 1o provide a character

image af one of sheet or poster comprising ol primed and
handw riten claracters amd svmbols, The system funther
inelndes o inpot unit connected to the phatagrplie canera
1o aggquire the real tme captured imege. The svstem turther
meludes o pre-processing unit to detect o character aod
svibol region fromr the real ime captured wnape. The
svstem lurther mcludes o elassilicanon umt eguipped wib ot
Teast vwe vhannel meural nerwork boased on CNN (Canye-
Intiona] Neeral Networky and FSTM (L ang- and Shor-tenn
Memery Network) o separate the character and svimhol
regionl onl o Character-by -character basis and recognive he
charcters and symbols on character-by-churacter basls in
separaied regions and geoerate one ar more charncter ree-

vtk and syl recogaitnon result cinchdates for cach
churacter and svmbol. The system funther includes o central
pracessing wnit coupled to the clusstiication wmt to reecive
the candidates and colenlile weights lor immsitions (o the
candidites thereby generate one of o first character sty
trunsition data er o first svinbol strisg transttion Jdata based
an o oset of the cancdidates and the weights, wherem con-
secutively performn siate transitions based vace of the lirst
character string ransitien data or first symbol string ransi-
tan data and collect the weights 1 caclt stae transition o
calenlate @ cumulative weight for each state tmnsiion for
EENErating ane or xore staw warsition results signal based
on the cumulative weialit, The system further nclodes a
control unit 1o receive the generated one or more siate
rransitton results sipnal 1o detect one or both of the prnted
and handwritten charaeters and symbols thereby display the
detected infomution on o display unit and pliy the detected
isformation on a speaker to alert a nder.

0807] T another embadiment. the weg

cach of the candidates churucter size.

[0008]  Iu another embodinent. the generated first ehiric-
ter string tramsitivn data and first symbol string transition
data cemprises @ fiest epsilon transition from an mital state
at g chanzeter and vyvmbol string irmsition to the ciuxdidate.
asecond epsilon transiten from the candidate 10 & final state
of e characier and symbol siring ransitton, and @ thurd
epstlon transiion for skipping the candidate on a character-
by-character basis,

[0009]  In another embodimens. the separation of the char-
acter aid symbol repion 13 perfonned on at least twa siep
upan deploving the a1 feast pwa channel neural newwork
based on CNN and T.5TM o avoid any error.

[00140]  In anather embodimient. the owtput ol both of the at
feast two chamnel neural nerwork s compared and w case of
any difference the separation of the character and symbol
region s repeated o chininate the error,

[0011]  In another embodiment. the detected informanion is
displaved and plaved to alert the nider about the instructions
provided for the riders on the bank of the road 10 avoid
aceidents.

[0012] In another embodiment. the {ivid ol view ol the
photegraphic camera prelerably mnges from 807 10 1408,
wiizeh s optanally nereused by deploving inore cineras or
cinera with higher ficld of view

[0G13]  In anather embodient. the pre-precessing unt
lurther comprises renwval ol margin. rule-line. noise and
skew earrection,

[aH14]
comected o the contrel unh throveh o conmumeation
merdule to receive and store the detected informution in
nultiple tormats wneluding images. wext. and awdio,

[00E3] B anather embodiment. e welplns are caleulared
by taking character string teansinon data or the first svaibol
string transition data ai pre-stored characiers d svinbals
registered i inguage disahase,

[0016]  An object of the presem disclosure is ta perlomm
chitracier recognition fronascene binaee winl high aeenraey
and At lugh spead

[0017]
el alert riders about roud safety precautions

[ODLI8] Yot another object of the present imvention 1s (o
deliver an expoditions ad cost-cllvetive character and sym-
hol recoumbion svstem lor sehele salely

his are revised on

I anether embodimein. o cloud seirver wirelessly

Another object of the prosent diselosure 1s o guide
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10019) Lo turther ooy advantoges and features of the
proseit disclosure, o omore particukr deseription of tie
wyention will be rendered by relerence o specific embodi-
mens thereol which s sllustrated in the appended drowings.
It iv apprecied that these drawings depiet only tvpical
eathodiments of the wnvention und are therefore not ta be
considered hmiting of #s scope. The invention will be
deseribed and explained with additional speeificty and
tletail with the sccompanying drawings.

BRIET DESCRIPTION OF FIGURES

[0020]  These and other fewtures, axpects, and advaniages
of the present disclosure will heeonie better undersiood
when the folowing detatled deseription 1 read with refer-
ence la the aecampaiying drawings mwhich like chareters
represent like parts throvghout the drawings, wherein:

{0021} FIG 1 ilostrates o block diogram of o charneter
ad symbnl recognnion system for vehicle salety in accor-
dance with an embodiment of the preseat diselosure.

0022 {Funther, skilled artisans will eppreciate that cle-
ments 10 the drivwings are itHustrated for simplicaty and may
not have necessarily been drwn to senle. Vor example, the
fow chors iHustzate the methed i termy of the most
promineut steps bivolved to help o inprove waderstunding

alaspects ol the present diselosure. Furthermore. i tenas ol
the construction of the device, one or mare components of

the device may have been represenied in the drawings by
conventional svinbols, and the drawings may show only
those speetlic detmls that are pertinent o nnderstanding the
cimbodiments of the present disclosure wo as not to obscure
the druwings with details that will be readily apparent 1o
those ol ordinary skill in the art having benefit of the
description herein.

DETATLED DESCRIPTION

{0023)
the principles of the invention. reference wili now be made
o the cmbodinent iHustrited i the drawingy and speeific
lanuuage will be nsed 1o desenbe the same. Jt il never-
thetess be understoed that ne Hmitation of the scope of the
wvention s thereby mtended. such alerptions and further
wodifications - the dlustrated svatem, and such Lurther
apphications ot the principles of the nvenuon as tinstrned
therein bemg contemplated as would aermally oconr o one
skitted i the arc o whiclh the mvention relues.

[9024] B owsll be understood by those skiled il art that
the foregaing veneral dexeription sd the following detiled

desenption are exemplary and explinaony of the mvention
and are ot mtended (o be restrictive thercof!

j0025]
aspect”. Tanother aspect” or similar kinguage sneans that o
particilir feture, strncture, or chammcterisne deseribed an
conrection with the embodiment 1x Inciuded i an Jeast one

Relerence throughowt this spectfication to Man

cmbadiment of the presen disclosure. Thus, appeasaaces of

the phrise " an csbodiment™. i apother cinbodiment”™
wd simnlar linguage throughout s speciticanion nay, bt
donot necessardy, all reter W the same anbodinent,

[D026] Vi terms Teomprises”. Ceomprsing” L or any othier
variations thereol are intended 1o cover o non-exclusive
inciusion. sucly that @ proeess or methed that comprises a hst
af steps does not nelude only those steps bt aiy inclode
other steps net expressiy listed or inberent to such process or

wicthad, Simidarly, ope or more devices or sub-svstoms ar

Far the pumpere of promoting an understanding of
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clementy or structures or components proceeded by Yvom-
nrisey . o7 does ot without more constraints, prechide the
extstenee ol other devices ur other sub-sysiems or other
element or other stuciures ar other commponents o add-
tional devices or addinonal sub-svstems or additional ele-
ments v additional steactures vr wdditional components
{0027]
Lilie terms uved hercin huve the stme meaning as cossmonly
undersiood by one of ordinary skill in the art w which s
wvenion belongs. The svyviem. methods. and examples
provided herein are ilustrative only and not intended 10 be
Hmiting.

{0028} FEmbodimens of the present dizclosure will be
deseribed below n detail with reference (o the sccompany-
ing drawings.

10029]  Referrmg o FIG. 1. a block diagrin ol @ character
and symbol recognition yvstem for veele sufew is ithus-
weated 1 accordanece with an embodiment ol the present
disclosure. The sysiem 100 inchudes a detachable body 102
having a photographiv canters 104 installed oo a tap: from
side of o veltiele w capture real me image ot one of sheet
o poster comprising of printed and handwritien characters
and svmbols. The detachiable budy 102 can be attached with
any ol the vehictes including twowheelers, fonr-whecelers or
big 1ricks ete.

[0030] I on embodiment. an wpot umit 106 15 connecied
W the photographic camers 104 1 acquire the real time
cuptured image.

[8031]  In an emboddiment. a pre-precessing wait 108 is
connected o the input unit 106 10 detect a character and
symbal region from the real time cuptured image. The
pre-processing unit 108 further includes at least ane opera-
tton selected Trom the group consisting of slanl correction.
binarization. verteul {illing inside each connected compo-
nents and removing 1solated blocks.

[0032] In an embodiment. o classification van 110 is
cquipped with at letist two chanuel neural netw ork based on
CNN (Convolational Neural Network} and (ESTM (Long-
and Short-Term Memuary Network) to separate the character
and symbol region i o character-byv-characier bosis and
recogiize the characters and sviboly on chiracter-by-char-
acter hasis i separated regions and generate one or more
charaeter recognition and symbol recognition result candi-
datey for caeh character and svmbol

(00331 Inoan embodiment. o contral processing unit 12 15
coupled 1o the classitieation umi U w reeeive the candi-
dates and caleulate weghts Tor transitions to the candidates
thereby generite vne of s first character stang transiion data
or i fisst symbol siring ransiton data based on g set ol the
candidates and the werghis, wherein conseeutively perlorm
sinte transiions based one of e first clismcter siring
transiton data or 1st symbol sing tansiuen data i
collect the weights m cuch swie fransinon to caleukite a
enmulative weteht lor cach vine wansinon for generating
e or mere stae mmsitien results swenal hased en the
comulative weiglt

[0034)
1o the ceniral processing unit 112 10 receive the generated
o ar ere stle sition resule vignal o dewect one or
hoth of the printed and handwritten characiers and svimbols
ereby thsplay the detecied information o a display unit
[Ee and play the detected information on u speaker 118 1w

Lindess otherwise detined. all wechmical and scien-

T an embadiment. socontrel anit 114 s connected

alert u nider




[0035]
ciltticns about uosharp lett furn, cautions the driver about o
nerrow read, idicates the driver ahout a narros hrdae on
the road shed. a sign prdicates that pedestnions should cross
Hie road amd the tike.

{36} In another embodument. the waehts are revised on
cach of the candidates character stz

[0037F  [n apother embexhiment. the penerated finst charse-
ter string transition data and fiest syinhol stnng transition
data comprises a fist epston transitian from an imtia? slate
ol a churacter and symbol stnng transition to the candidate,
a second epxilon transition from the candidate w o final state
of the character and symbol string trassition, and a third
epxilon rsttion tor skipping e candidate on a ¢haracter-
hy-character basis,

[6038]  In another embodiment. the separation ol te chor-
acter and svinbol region is perbarmed an at least two siep
upon deploving the at Jeast two channel nearal network
hased on CNN and FSTM o avord any error.

[#039] 1o another embuediment. the outpat of both of the at

T an exemplary conbodiment. e alerm may inclade

least two channel neural netwoerk 1s compared and in case of

amy difference the separation ol the character and syuthol
region 1s repeated o eliminute the errar,

{0040]  In another embodiment. the detected mlomuation s
displayed and plaved w alertthe rider abaut the nstnections
pravided for the riders on the bank of the road ta aveid
aecidents.

[0041] TIn another embodiment. the field af view of the
photographic camera 104 prelerabiv ranges from 807 1a
1407 which s optionally inercased by deploving mare
caeras or camera with higher field ot view.

[0042] In another embodiment. the pre-processing uml
108 further comprises removal of murgin, rule-line, noise
and skew correction.

[0043]  In another embodinent. o cloud server 122 wire-
lessly connected to the control et 114 threagh @ commu-
nication module 128 10 receive and store the detected
wtormation m multiple formats including Images. text and
ancha,

[0044] v another embodiment. the weights are ealeulsted
by taking character strimg ransmon data or the hirst svinbaol
string trigstion dats al pre-stored characters and syimbels
registered i o langaage database.

[H45] The drawines and the torgeing deseription
examples of embodiments. Those skilled in the art
appreciaie Hat one or more of the desenbed clements
well be combmed inte o smele functonal element. Alerna-
nvelvs certinn elements mayv be sphit e maeluple functivoal
clements. Flements from one embadiment new be added 1o

uive
witl
iy

another embadiment. For example. orders of processes
deserihed herein may be changed aud are not imited 10 the
manner deseribed herein: Maorsover, the actans of any How
diagrim nead not be implemented e order shown: nor do
abi ol e acts necessanly need o be pertormed. Also. those
acts that are not dependent on ather acts may be perfornied
w parallel with the other acts. The scope of cmbodiments s
by oy nreons imted by these specitic examples. Numeions
varatens. wiether exphenly ewen i the spealicaton or

not. such as differences m structure. dimension, and use of

muterial, are possible. The scope of embodiments s at feast
s hrowd as given by the blowing clorars,

[0046]  Benelits other advintizes, and solonens 1 prob-
tems luve been desertbed sthove with regurd o spectfic
cinboadiments. Howevers the benohits, advantages, solutions

‘i
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W problems. and any component(s) tat mav cause any
benelit, advanioge. or selation o vecur or become ore
pranotneed are not w be constraed as o entieal. requtred. or
exseniinl feattire or coniposient ol any or all the ckims,

1. A claracter il svmbal recognition svsiem tor vehwele

saletvs the svstem conprises:

a detachable body having a photographic camera instolied
on @ topfrom side of @ velicle o capture real time
e of ene of sleel ur poster comprisulg ol prmed
aindd handwritien characters and syvmbols;

an mput unit eonnected to the photographic camera o
acquire the real lime captured image:

pre-processing anit to deteet o cheracier wnd svmbol
regicn from the real tine captared fmage;

4

classitication wt cquipped with o least two chunoel
neural netwark based on NN (Convolational Nearad
Network) aid FSTM (Fong- and Shor-Term Memory
Networkd o separate the choracter and symbuol region
on a charucter-by-character basis und recognize the
charicters and symbols an chameter-hy-character basts
1 separaied regions and generate one or more characier
recognition axd svinbol recogmtion resalt candidates
for cach character and symbol:

@

o central processing anit coupled 0 e clussilication unit
1o recewve the candidates and calculate weigdns jor
ransitions o the condidates thereby generate one of o
first character string transition daa ar o first svizhol
strng trassition data based on o oset of the candidates
and the weights, whercin consecutively perfornt siate
transitiens based one ol the first character string tran-
sition data or first symbol string trimsition daa and
colleat the werghts in each state transition o ecaleulote
a cumilative weipht for each state transiton Tor pen-
erating one or more state transttion reselts stanal based
air the anonubative weight: and

a cantral it w receive the geaerated one or more state
transiion resulis signal 1o detect one or hath af the
prited  and handwritten  charscters and svinbols
thereby display the detected information an a display
untt and play the detected mienmation on a speaker to
alert o nder

2. The system ol clinm 1. wheretn the weralug are revised

on each of the candidates character sire.

3 The svstem of cloim B wherem the generated fisst
clraracter string transition data and Brst svmbod striag -
stiun duti comprises i irst epstlon transinion from an mitgal
swate ol o character amd svmbol strng transmon o the
candidate. ¥ second epsilon ransiton lrom the candidate ©
a Sl stite of Hie chazacter and symbal strisg transigon. and
a thrd epsalon transition tor skippmyg the condidaie on g
characier-hy-chorwcter hasis.

4. The svstesn af clam Lowherein the separsation of the
character and svmbal reeion s perlommed on at least bae
step upon deploving tlie ot Jeass two chaanel neural nevwark
based on NN and 1 5TM o avord any errvor,

SThe systeny of el Lowheran the outpur ol'both of e
at deast two channel nevral network 1 compared and i case
ol any dillerence the separation of the chareeter and symbol
region 1x repeated o eliminaie e ervor,

6. The svstem of claim 1. wherein the deteeted mlarma-
Hon is displaved word plaved to slert the nder abowt the
mstructions provided Tog the riders ontlie hank of the woad
Lo avold accidents
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7. The svstem of claim 1owherein the field of view ol the
photogruphic camera preteribly ranges from 807 10 1407
which s optonally increased hy deploving more cunmeras or
camers with gher field ol view.

8. The system of elamy I wherein the pre-processing vnit
further comprises removal af margin, rile-line. notse and
skew correction.

9. The system of claim 1. wherein a cloud server wire-
tessly connected to the control unit through a conmmunica-
ton mudule to receive and store e detected mforniation in
multiple farmats mehiding images. text. and audio.

10. The svstem of clum 1. wherein the weights are
caleulated by taking character steing tmnsition data ur thw
first svmbol string transtion data of pre-stored characters
and svmbols registered in o kmanage ditabase.

* %k k%
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The character and symbol recognition system
comprises a detachable body having a photographic
camera to capture real time image of one of sheet or
poster comprising of printed and handwritten
characters and symbols; an input unit to acquire the
real time captured image; a pre-processing unit to
detect a character and symbol region; a classification
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untt equipped with at least two channel neural
network based on CNN and LSTM to separate the
character and symbol region; a central processing unit
to calculate weights for transitions to the candidates
thereby generate one of a first character or first
symbol string transition data based on a set of the
candidates and the weights; and a control unit to
detect one or both of the printed and handwritten
characters and symbols thereby display the detected
information on a display unit and play the detected

information on a speaker to alert a rider.
Skip to: Description - Claims - Patent History - Patent History
Description

FIELD OF THE INVENTION

The present disclosure relates to digital character recognition, in more details, a character
and symbol recognition system for vehicle safety.

BACKGROUND OF THE INVENTION

In spite of the prevalence of technological media in today's world, a significant quantity of
written communications, such as books, bank checks, contracts, and so on, is still done on
paper. The automation of information extraction, classification, scarch, and retrieval of

docuiments is becoming increasingly popular.

One of the first and most effective uses of pattern recognition was the recognition of

printed characters using computers. For more than three decades, researchers have been

https /fpatents.justia.com/patent/202203357 349 2111
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working on optical character recognition (OCR). Hundreds of thousands of ways have been
developed to deal with the recognition of machine-printed and handwritten characters in
various scripts. The problem can be regarded sobved for machine-printed Latin characters,
al least when the degree of noise is modest. In cases where quality imagery is available,

machine-printed character recognition rates often surpass 9%.

However, dealing with handwritten letters and sentences is tough, especially when the
visuals are chaotic. Handwriting identification is tough due to the fact that there are as
many different handwriting styles as there are persons. In fact, it's usually assumed that
each person's handwriting is unique to them. Handwriting Identification is a forensic
science subject that studies the identification or verification of the writer of a particular
handwritten document. It is founded on the idea that no two people's handwritings are
identical. This means that a handwritten character/word might assume an excessive
number of different shapes, making identification difficult even for humans. In the view of
the forgoing discussion, it is clearly portraved that there is a need to have a character and
symbol recognition system for vehicle safety.

SUMMARY OF THE INVENTION

The present disclosure seeks to provide a character and symbol recognition system for
guiding and alerting riders about road safety precautions.

In an embodiment, a character and symbot recognition system for vehicle safety is
disclosed. The system includes a detachable body having a photographic camera installed
on & top/front side of a vehicle to capture real tire image of one of sheet or poster
comprising of printed and handwritten characters and symbols. The systein further
includes an input unit connected to the photographic camera to acquire the real time
captured image. The system further includes a pre-processing unit to detect a character and
svmbol region from the real time captured image. The system further includes a
classification unit equipped with at least two channel neural network based on CNN
(Convolutional Neural Network) and LSTM (Long- and Short-Term Memory Network) to
separate the character and symbol region on a character-by-character basis and recoguize
the characters and symbols on character-by-character basis in separated regions and
generate one or more character recognition and symbot recognition result candidates for
each character and symbol. The system further ineludes a central processing unit coupled
to the classification unit to receive the candidates and calculate weights for transitions to
the candidates thereby generate one of a first character string transition data or a first

svinbol string transition data based on a set of the candidates and the weights, wherein

hitps //patents. jusha.com/patenty2022033573% 31
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consecutively perform state transitions based one of the first character string transition

data or first symbol string transition data and collect the weights in each state transition to

calculate a cumulative weight for each state transition for generating one or more state

transition results signal based on the cumulative weight. The svstem further includes a

control unit to receive the generated one or more state transition results signat to detect

one or both of the printed and handwritten characters and symbols thereby display the

detected information on a display unit and play the detected information on a speaker to

alert a rider. |

In another embodiment, the weights are revised on each of the candidates character size.

In another embodiment, the generated first character string transition data and first
symbol string transition data comprises a first epsilon transition from an initial state of a
character and symbol string transition to the candidate, a second epsilon transition from
the candidate to a final state of the character and symbol string transition, and a third

epsilon transition for skipping the candidatc on a character-by-character basis.

In another embodiment, the separation of the character and symbol region is performed on
at least two step upon deploying the at least two channel neural network based on CNN and
LSTM to avoid any error.

In another embodiment, the output of both of the at least two channel neural network is
compared and in case of any differcnce the separation of the character and symbol region is
repeated to eliminate the error,

In another embodiment, the detected information is displayed and played to alert the rider
about the instructions provided for the riders on the bank of the road to avoid accidents.

In another embodiment, the field of view of the photographic camera preferably ranges
from 80° to 140°, which is optionally increased by deploving more cameras or camera with
higher field of view.

In another embodiment, the pre-processing unit further comprises removal of margin,

rule-line, noise and skew correction.

In another embodiment, a cloud server wirelessty connected to the control unit through a
communication module to receive and store the detected information in multiple formats

Including images, text, and audio.

hitps fipatents justia comipatent/202203357 39 411
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In another embodiment, the weights are calculated by taking character string transition
data or the first symbol string transition data of pre-stored characters and symbols

registered in a language database.

An object of the present disclosure is to perform character recognition from a scene image
with high acenraey and at high speed.

Another object of the present disclosure is to guide and alert riders about road safety
precautions.

Yet another object of the present invention is to deliver an expeditious and cost-effective
character and symbol recognition system for vehicle safety.

To further clarify advantages and features of the present disclosure, a more particnlar
description of the invention will be rendered by reference to specific embodiments thereof,
which is illustrated in the appended drawings. It is appreciated that these drawings depiet
only typical embodiments of the invention and are therefore not to be considered limiting
of its scope. The invention will be described and explained with additional specificity and

detatl with the accompanying drawings.

BRIEF DESCRIPTION OF FIGURES

These and other features, aspects, and advantages of the present disclosure will become
better understood when the following detailed deseription is read with reference to the
accompanying drawings in which like characters represent like parts throughout the
drawings, wherein:

FIG. 1 illustrates a block diagram of a character and symbol recognition system for vehicle

safety in accordance with an embodiment of the present disclosure.

Further, skilled artisans will appreciate that elements in the drawings are illustrated for
simplicity and may not have necessarily been drawn to scale. For example, the flow charts
illustrate the method in terms of the most prominent steps involved to help to improve
understanding of aspects of the present disclosure. Furthermore, in terms of the
construetion of the device, one or more components of the device may have been
represented in the drawings by conventional symbots, and the drawings may show only
those specific details that are pertinent to understanding the embodiments of the present
disclosure 50 as not to obscure the drawings with details that will be readily apparent to

those of ordinary skill in the art having benefit of the deseription herein.

nitps.//ipatents justia comipatent/20220335739 511
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DETAILED DESCRIPTION

For the purpose of promoting an understanding of the prineciples of the invention,
reference will now be made to the embodiment illustrated in the drawings and specific
language will be used to describe the same. It will nevertheless be understood that no
limitation of the scope of the invention is thereby intended, such alterations and further
modifications in the illustrated system, and such further applications of the principles of
the invention as illustrated thierein being contemplated as would normally oceur to one
skilled in the art to which the invention relates.

It will be understood by those skilled in the art that the foregoing general description and
the following detailed description are exemplary and explanatory of the invention and are
not intended to be restrictive thereof.

[

Reference throughout this specification to “an aspect”, “another aspect” or similar language
means that a particular feature, structure, or characteristic described in connection with
the embodiment is included in at least one embodiment of the present disclosure. Thus,
appearances of the phrase “in an embodiment”, “in another embodiment” and similar
language throughout this specification may, but do not necessarily, all refer to the same
embodiment,

The terms “comprises”, “comprising”, or any other variations thereof, are intended to cover
a non-exclusive inclusiorn, such that a process or method that comprises a list of steps docs
not include only those steps but may include other steps not expressly listed or inherent to
such process or method. Similarly, one or more devices or sub-systems or clements or
structures or components proceeded by “comprises . . . a” does not, without more
constraints, preclude the existence of other devices or other sub-systems or other elements
or other structures or other components or additional devices or additional sub-systems or
additional elements or additional structures or additional components.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by ene of ordinary skill in the art to which this invention
belongs. The system, methods, and examples provided herein are illustrative only and not
intended to be limiting.

Embodiments of the present disclosure will be described below in detail with reference to

the accompanying drawings.

Referring to F1G. 1, a block diagram of a character and symbol recognition system for

vehicle safety is illustrated in accordance witlt an embodiment of the present disclosure.

htips Mpatents justia.com/patenti20220335739 5/11



10/31/22.10:45 AM US Patenl Application fur CHARACTER AND SYMBOL RECOGNITION SYSTEM FOR VEHICLE SAFETY Patent Apphcation

The system 100 includes a detachable body to2 having a photographic camera 104
installed on a tap/front side of a vehicle to capture real time image of one of sheet or poster
comprising of printed and handwritten characters and symbols. The detachable body 102
can be attached with any of the vehicles including two-wheelers, four-wheelers or big
trucks etc.

In an embodiment, an input unit 106 is connected to the photographic camera 104 to

acquire the real time captured image.

In an embodiment, a pre-processing unit 108 is connected to the input unit 106 to detect a
character and symbol region from the real time captured image. The pre-processing unit
108 further includes at least one operation selected from the group consisting of slant
correction, binarization, vertical filling inside each connected components and removing
1solated blocks.

In an embodiment, a classification unit 110 is equipped with at least two channel neural
network based on CNN (Convolutional Neural Network) and LSTM {Long- and Short-Term
Memory Network) to separate the character and symbol region on a character-by-character
basis and recognize the characters and symbols on character-by-character basis in
separated regions and generate one or move character recognition and symbol recognition

result candidates for each character and symbol.

In an emnbodiment, a central processing unit 112 is coupled to the classification unit t10 to
receive the candidates and calculate weights for transitions to the candidates thereby
generate one of a first character string transition data or a first symbol string transition
data based on a set of the candidates and the weights, wherein consecutively perform state
transitions based one of the first character string transition data or first symbol string
transition data and collect the weights in each state transition to caleulate a cumulative
weight for each state transition for generating one or more state transition results signal

based on the cumulative weight.

In an embodiment, a control unit 114 is connected to the central processing unit 112 to
receive the generated one or more state transition results signal to detect one or both of the
printed and handwritten characters and symbols thereby display the detected information

on a display unit 116 and play the detected information on a speaker 118 to alert a rider.

In an exemplary embodiment, the alert may include cautions aboul a sharp left turn,
cautions the driver about a narrow road, indicates the driver about a narrow bridge on the

road ahead, a sign indicates that pedestrians should cross the road and the like.
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In another embodiment, the weights are revised on each of the candidates character size.

In another embodiment, the generated first charaeter string transition data and first
symbol string transition data comprises a first epsilon transition from an initial state of a
character and symbol string transition to the candidate, a second epsilon transition from
the candidate to a final state of the character and symbol string transition, and a third

epsilon transition for skipping the candidate on a character-by-charaeter basis.

In another embodiment, the separation of the character and symbol region is performed on
at least two step upon deploying the at least two channel neural network based on CNN and
L5TM to avoid any error.

In another embodiment, the output of both of the at least two channel neural network is
compared and in casc of any difference the separation of the character and symbol region is

repeated to eliminate the error.

It another embodiment, the detected information is displayed and played to alert the rider
about the instructions provided for the riders on the bank of the road to avoid accidents.

In another embodiment, the field of view of the photographic camera 104 preferably
ranges from 80° to 140°, which is optionally increased by deploying more cameras or
camera with higher field of view.

In another embodiment, the pre-processing unit 108 further comprises removal of margin,

rule-line, noise and skew correction.

In another embodiment, a cloud server 122 wirelessly connected to the control unit 114
through a communication module 120 to receive and store the detected information in
multiple formats including images, text, and audio.

In another embodiment, the weights are caleulated by taking character string transition
data or the first symbol string transition data of pre-stored characters and symbols
registered in a language datahase.

The drawings and the forgeing description give examples of embodiments. Those skilled in
the art will appreciate that one or more of the described elements may well be combined
into a single functional element. Alternatively, certain elements may be split into multiple
functional ctements. Elements from one embodiment may be added to another
embodiment. For example, orders of processes described herein may be changed and are

not Hmited to the manner described herein. Moreover, the actions of any flow diagram
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need not be implemented in the order shown; nor do all of the acts necessarily need to be
performed. Also, those acts that are not dependent on other acts may be performed in
parallel with the other acts. The scope of embodiments is by no means limited by these
specific examples. Numerous variations, whether explicitly given in the specification or not,
such as differcnces in structure, dimension, and use of material, are possible, The scope of

embodiments is at least as broad as given by the following claims.

Benefits, other advantages, and solutions to problems have been deseribed above with
regard lo specific embodiments. However, the benefits, advantages, solutions to problems,
and any component(s) that may cause any benefit, advantage, or solution to occur or
become more pronounced are not to be construed as a eritical, required, or essential
feature or component of any or all the claims.

Claims

1. A character and symbol recognition system for vehicle safety, the system comprises:

a detachable body having a photographic camera installed on a top/front side of a
vehicle to capture real time image of one of sheet or poster comprising of printed and

handwritten characters and symbols;

an input unit connected to the photographic camera to acquire the real time captured

image;

a pre-processing unit to detect a character and symbol region from the real time

captured image;

a classification unit equipped with at least two channe) neural network based on CNN
(Convolutional Neural Network) and LSTM (Long- and Short-Term Memory
Network) to separate the character and symbol region an a character-by-character
basis and recognize the characters and symbols on character-hy-character basis in
scparated regions and gencrate one or more character recognition and symbol

recognition result candidates for each character and symbol;

a central processing unit eoupled to the classification unit to receive the candidates
and calculate weights for transitions to the candidates thereby generate one of a first
character string transition data or a first symbol string transition data hased on a set
of the candidates and the weights, wherein consecutively perform state transitions

based one of the first clraracter string transition data or first symbol string transition
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data and collcet the weights in each state transition to caleulate a cumulative weight
for each state transilion for generating one or mcre state transition results signal

based on the cumutative weight; and

a control unit to receive the generated one or more state transition results signal to
detect one or both of the printed and handwritten characters and symbols thereby
display the detected information on a display unit and play the detected information

on a speaker to alert a rider.

2. The systein of claim 1, wherein the weights are revised on each of the candidates
character size.

3. The system of claim 1, wherein the generated first character string transition data and
first symbol string transition data comprises a first epsilon transition from an initial state
of a character and symbol string transition to the candidate, a second epsilon transition
from the candidate to a final state of the character and symbol string transition, and a third
epsilon transition for skipping the candidate on a character-by-character basis.

4. The system of elaim 1, wherein the separation of the character and symbol region is
performed on at least two step upon deploying the at least two channel neural network
based on CNN and LSTM to avoid any error.

5. The system of claim 1, wherein the output of both of the at least two channel neural
network is compared and in case of any difference the separation of the character and

symbol region is repeated to eliminate the error.

6. The system of claim 1, wherein the detected information is displayed and played to alert
the rider about the instructions provided for the riders on the bank of the road to avoid

accidents.

7. The system of claim 1, wherein the field of view of the photographic camera preferably
ranges from 80° to 140°, which is optionally increased by deploving more cameras or

camera with higler field of view.

8. The system of claim 1, wherein the pre-processing unit further comprises removal of

margin, rule-line, noise and skew correction.

9. The system of claim 1, wherein a cloud server wirelessty connected to the control unit
through a communication module to receive and store the detected information in multiple

formats including images, text, and audio.
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10. The systemn of claim 1, wherein the weights are calculated by taking character string
transition data or the first symbol string transition data of pre-stored characters and

svmbols registered in a language database.
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