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1.  INTRODUCTION   

The ideology proposed paper was inspired by the 

challenges that security guards encounter; they may not 

be able to record the logging information of vehicles due 

to a variety of factors, including poor vision, bad light 

conditions, multiple vehicles traveling at once, and 

incorrect interpretation at an organization's entrance 

gate. The major goal of this model is to digitize an 

organization's vehicle logging details, which are 

currently done manually by maintaining a record book. 

This model, created for security control purposes, has a 

dashboard filter that displays logging information about 

a vehicle according to a variety of criteria, including the 

vehicle's license plate number, the date and time the 

vehicle entered the organization, and the frequency with 

which the vehicle visited the organization. 

The camera that is installed at the organization's 

entrance gate is used by the designed model to detect the 

license plates of moving vehicles that are entering or 

leaving the building. The object (vehicle) near the 

entrance gate is detected by the model using YOLOv3. 

During license plate extraction, it is necessary to isolate 

and classify individual characters using methods like 

optical character recognition (OCR) and finding 

rectangular contours. Character identification is carried 

out in the last stage utilizing deep learning classifiers to 

identify the segmented characters. Since CNNs operate 

best with images, we chose CNN for this project. The 

database will keep the extracted characters for future 

review and searching purposes. 

This paper was developed to work in real time on Jetson 

Nano with 40 FPS, which made use of Raspberry Pi 

Camera Module v2 (IMX219) and It is capable of 

detecting all types of vehicle number plates in India. 

2. RELATED WORK 

Recognition of vehicle registration plates can be broadly 

divided into two main categories – traditional computer 

vision techniques and classifier methods such as 

statistical (SVM) and deep learning (CNN) methods. 

 
2.1 LICENSE PLATE DETECTION 
 
Ai cascadei frameworki consistingi ofi twoi convolutionali 

neurali networksi wasi usedi toi detecti thei licensei platei 

regioni ini [1].i Thei firsti convolutionali neurali networki 

(CNN)i ini thei cascadei frameworki wasi responsiblei fori 

extractingi regionsi containingi texti fromi thei imagei whilei 

thei secondi CNNi classifiedi texti regionsi asi generali text.i Ini 

[3]i eachi imagei wasi dividedi intoi subi regionsi whichi werei 

fedi independentlyi intoi ai CNN.i Thei CNNi outputsi ai scorei 

whichi indicatesi howi likelyi ai specifici sub-regioni isi toi 

containi ai licensei plate.i Ai cascadedi approachi R-CNNi wasi 

usedi ini [4]i fori licensei platei localization.i Ai weaki SNOWi 

classifieri generatesi licensei platei regionsi whichi werei fedi 

intoi ai strongi CNNi classifieri (Alexi Net)i toi bei scrutinized.i 

Imagesi thati failedi toi passi ai confidencei testi werei fedi 

intoi anotheri CNNi (Alexi Net)i whichi identifiedi thei reasoni 

fori failure.i Failurei identificationi cani helpi ini 

identificationi ofi probablei problemsi whichi helpsi ini 

troubleshootingi thei ALPRi systemi ati thei earliesti 

convenience.i Ai simplei CNNi wasi usedi ini [8]i fori licensei 

platei detection.i Regioni Proposali Networki andi Boxi 

Regressioni layeri wasi usedi toi detecti thei licensei platei 

location.i Manyi real-timei LPDi approachesi [2],i [6],i [7],i 

[10]i usedi YOLOi networksi ori itsi modifiedi versionsi duei 

toi itsi fasti inferencei speed.i Mosti deepi neurali networksi 

strugglei ati detectingi smalli objects.i Toi tacklei thisi issue,i 

thei studyi ini [6]i trainedi FAST-YOLOi toi detecti thei fronti 

viewi ofi ai car.i Thei detectedi fronti viewi wasi croppedi andi 

fedi intoi thei samei networki toi detecti thei licensei plate.i 

Thei licensei platei appearsi biggeri ini thei croppedi fronti 

viewi imagei whichi makesi iti easieri fori thei networki toi 

detecti thei licensei plate.i Thei studyi ini [2]i modifiedi YOLOi 
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segmentation 

andi YOLO9000i fori applicationi ini licensei platei detectioni 

andi achievedi betteri accuracyi thani thei originali YOLOi 

networks.i Ai multidirectionali licensei platei detectioni 

methodi [7]i usedi twoi networksi toi detecti rotatedi LPs.i 

Thei firsti network,i referredi toi asi thei attentioni network,i 

detectedi thei licensei platei regioni whilei thei secondi 

networki MD-YOLOi (modifiedi versioni ofi YOLO)i detectedi 

thei rotatedi boundingi boxi ofi thei licensei plate.i Twoi 

YOLOi networks,i onei fori vehiclei detectioni andi thei otheri 

fori licensei platei detection,i werei usedi ini [10].i Ai CNNi 

calledi WPOD-NETi thati regressesi coefficientsi ofi ani 

affinei transformationi fori detectingi andi unwarpingi 

distortedi licensei plates.i Thei inputi toi WPOD-NETi isi thei 

imagei ofi ai vehiclei whichi wasi detectedi byi YOLO. 

 
2.2 LICENSE PLATE RECOGNITION 
 

Manyi studiesi havei triedi toi unifyi thei subtasksi (characteri 

segmentationi andi characteri recognition)i ofi licensei 

platei recognition.i Thei studyi ini [1]i proposedi thei usei ofi ai 

recurrenti neurali networki (RNN)i withi longi short-termi 

memoryi (LSTM)i andi Connectionisti Temporali 

Classificationi (CTC)i fori licensei platei recognitioni andi 

consideredi licensei platei recognitioni asi ai sequencei 

labellingi problemi makingi thei characteri segmentationi 

stepi unnecessary.i Oni thei otheri hand,i thei studyi ini [5]i 

usedi Bidirectionali RNNsi (BRNNs)i withi CTCi lossi fori 

licensei platei recognition.i Thei studyi ini [4]i employedi ai 

sweepingi OCRi techniquei thati swepti ani OCRi classifieri 

acrossi thei licensei platei imagei andi localizedi thei 

charactersi byi utilizingi ai probabilistici inferencei methodi 

basedi oni hiddeni Markovi modelsi (HMMs).i Viterbii 

decodingi wasi usedi fori determiningi thei mosti likelyi codei 

sequencei usingi ai languagei model.i Ai slightlyi modifiedi 

versioni ofi YOLOi calledi CR-NETi alongi withi ai heuristici 

methodi wasi usedi ini [6]i fori Braziliani licensei platei 

recognition.i Inceptioni Blocksi wasi usedi fori reali timei 

licensei platei recognitioni ini [8].i Thei worki ini [9]i 

combinedi featurei mapsi afteri ROIi poolingi andi fedi themi 

intoi subsequenti classifiersi fori licensei platei recognition.i  

 

Ai differenti approachi whichi segmentedi charactersi fromi 

ai licensei platei usingi semantici segmentationi followedi byi 

ai countingi refinementi stagei wasi adoptedi ini [10].i Ai 

modifiedi versioni ofi DeepLabv2i ResNet-101i modeli wasi 

usedi fori semantici segmentation.i Thei countingi 

refinementi stagei extractedi characteri regionsi andi fedi 

themi intoi Alexi Neti fori characteri counting.i Ai sliding-

windowi singlei classi detectori viai tinyi YOLOi classifiersi 

wasi usedi ini [11]i fori licensei platei recognition. 

3. PROPOSED METHODOLOGY   

The system's primary goal is to recognise the license 

plate of a moving vehicle. Capturing the license plate and 

identifying the characters and numerical on the plate is 

referred to as recognition. In general, we see license 

plates in white and yellow with black lettering. The block 

diagram depicts the entire recognition process. The most 

difficult challenge is detecting moving vehicle licence 

plates. If there are numerous vehicles at the same time, a 

human eye may not catch the precise data, resulting in 

inaccurate data being entered into the log book. To avoid 

such a catastrophe, we must create algorithms that 

record and maintain precise data. 

 

3.1 SYSTEM ARCHITECTURE 

 

 
Figure 1: System Architecture of Proposed System 

 

 

3.2 FLOW CHART   

 

                                                                            

 

       Figure 2: Block Diagram of Proposed System 
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Step 1: Capturing Vehicle Image 

To capture the images of vehicles, we must use high 

resolution LPR cameras that are designed to recognise 

them at the gate and capture an image of the vehicle. We 

have used jetson IMX219 camera for capturing the image. 

Step 2: Pre-Processing 

To improve the image quality, the image captured by the 

camerai musti bei processed.i Binarization,i backgroundi 

subtraction,i sharpeningi ori smoothing,i andi noisei 

reductioni fori brightnessi werei includedi ini thisi process.i 

Fromi thei inputi RGBi image,i iti hasi toi bei convertedi toi 

grayscalei andi thei 8i biti greyi valuei isi calculated.i Afteri 

grayscalei conversion,i thei morphologicali operationsi 

begin,i whichi startsi withi thei dilationi ofi ani image.i Afteri 

thei dilationi ofi thei image,i wei erodei thei imagei andi applyi 

thei mediani filteringi technique,i whichi isi thei basisi ofi 

noisei reduction. 

 
Grayscale(Y) = (R + G + B) / 3 

 

Y= R / 3 + G / 3 + B / 3 

 

Yi =i 0.299Ri +i 0.587Gi +i 0.114B 

Wei usedi ai mediani filteringi techniquei toi reducei noise.i 

Wei havei usedi 3x3i masksi toi geti eighti neighboursi ofi ai 

pixeli andi theiri correspondingi greyi value.i Afteri applyingi 

thei mediani filteringi technique,i wei erodei thei imagei byi ai 

structurali elementi ini thei formi ofi anyi shape.i Wei goi oni toi 

findi thei morphologicali gradienti fori edgei enhancement,i 

andi theni wei converti thei classi toi doublei fori brighteningi 

thei edgesi andi performi thei convolutioni ofi thei doublei 

image. 

Step 3: License Plate Detection 

Thei primaryi goali ofi thisi stagei isi toi constraini ori restricti 

thei searchi areai fori thei characteri recognitioni step.i Thei 

localizedi licensei platei playsi ai cruciali rolei ini reducingi 

thei numberi ofi falsei characteri detectionsi outsidei thei 

licensei platei area.i Wei usedi YOLOi networki architecturei 

ini thisi stagei fori licensei platei detection.i Thei YOLOi objecti 

detectori worksi byi splittingi ani imagei intoi ani Si ×i Si sizedi 

grid.i Fori eachi gridi cell,i thei Ki numberi ofi boundingi boxesi 

alongi withi thei confidencei scoresi Pr(Object)i IOUi truthi arei 

predicted.i Thei confidencei scorei indicatesi thei extenti toi 

whichi thei modeli isi confidenti abouti thei existencei ofi ani 

object.i Confidencei scorei isi zeroi ini thei absencei ofi ani 

object.i i Ini thei presencei ofi ani object,i thei confidencei 

scorei isi equali toi thei IOUi betweeni thei predictedi andi thei 

groundi truthi boundingi box.i Ai conditionali classi 

probabilityi scorei Pr(Classii |Object)i isi alsoi predictedi fori 

eachi gridi celli containingi ani object.i Thei class-specifici 

confidencei scorei fori eachi boxi isi calculatedi usingi 

Equationi 3i andi isi encodedi asi ani Si ×i Si ×i (Ki ×i (5i +i C))i 

tensor. 

Pr (Classi|Object) ∗  Pr(Object) ∗   IOU truth = Pr (Classi) *IOU 
truth (3) 

Thei maini reasoni fori selectioni ofi YOLOi isi itsi reali timei 

performancei andi highi accuracy.i Specifically,i wei utilizei 

thei latesti YOLOv3i insteadi ofi YOLOv2i eveni thoughi 

YOLOv2i achievesi higheri framesi peri secondi (fps).i Thisi isi 

becausei YOLOv3i achievesi ai higheri meani averagei 

precisioni (mAP)i scorei andi makesi predictionsi ati threei 

differenti scales.i Ani accuratei systemi withi ai reasonablei 

leveli ofi real-timei speedi isi preferredi overi ai highi fpsi 

systemi withi ai lowi accuracy.i Thei abilityi ofi YOLOv3i toi 

makei predictionsi ati varyingi scalesi preservesi finei 

featuresi whichi enablesi thei networki toi detecti smalli 

objects.i YOLOi v3i usesi thei Darknet-53i networki fori 

featurei extractori whichi hasi 53i convolutionali layers.i Iti 

isi muchi deeperi thani thei YOLi v2i andi alsoi hadi shortcuti 

connections 

 

Step 4: Character Segmentation 

Wei usedi ai functioni namedi regionprops()i toi segmenti thei 

characters.i Iti measuresi ai seti ofi propertiesi fori eachi 

labelledi regioni ini thei labeli matrix.i Toi measurei thei 

attributesi ofi thei imagei region,i wei employi ai boundingi 

box.i i Afteri labellingi thei connectingi components,i thei 

regioni willi bei extractedi fromi thei inputi image.i Thei 

regioni propsi functioni returnsi thei centroidsi ini ai 

structurei array. 

S=regionprops(BW,centroid) 

And store the x- and y-coordinates of the centroids into a 

two-column matrix. 

Step 3: Character Recognition 

Thisii stepii isii responsibleii forii recognizingii charactersii inii 

theii extractedii licenseii plateii fromii theii previousii step.ii Inii 

thisii phaseii weii justii needii toii predictii eachii characterii 

usingii theii model.ii Forii this,ii we'llii firstii fixii theii 

dimensionii ofii eachii characterii imageii usingii theii functionii 

fix_dimension,ii inii whichii itii convertsii anii imageii toii aii 3-

channelii image.ii Theii image can then be sent to 

model.predict_classes() in order to get the predicted 

character. 



Step 6: Storing Results to Database 

The resulting data is saved in a database, which contains 

details such as the vehicle's licence plate, the time and 

date the data was collected, and the frequency with 

which it was collected. 

3.3 Neural Network 

 

 

4. RESULTS AND DISCUSSION 

4.1 Captured Image 

The image is extracted from the live camera and sent for 

further processing. 

 

4.2 Plate Detection 

Ini thisi phase,i iti createsi ai 4Di blobi fromi thei image,i setsi 

inputi toi thei network,i runsi thei forwardi passi toi geti 

outputi ofi thei outputi layersi andi sendsi thei imagei toi thei 

functioni postprocess()i fori removingi lowi confidencei 

boxesi andi drawingi thei predictedi box. 

 

 

4.3 Character Segmentation 

Characteri segmentationi isi ani operationi thati seeksi toi 

decomposei ani imagei ofi ai sequencei ofi charactersi intoi 

subi imagesi ofi individuali symbols.i Iti isi onei ofi thei 

decisioni processesi ini ai systemi fori opticali characteri 

recognitioni (OCR). 

 

 

4.4 Character Recognition 

Ini thisi phasei wei justi needi toi predicti eachi characteri 

usingi thei model.i Fori this,i we'lli firsti fixi thei dimensioni ofi 

eachi characteri imagei usingi thei functioni fix_dimension,i 

ini whichi iti convertsi ani imagei toi ai 3-channeli image.i Thei 



image can then be sent to model.predict_classes() in 

order to get the predicted character. 

 

4.5 Admin Login Page 

 

 

4.6 Dashboard 

 

 

 

5. CONCLUSION AND FUTURE WORK   

The developed model is capable of recognising 

various kinds of licence plates across India. The use 

of Jetson Nano and IMX219 cameras will enable 

implementing this model at an organization’s front 

gate easier, while also improving security and 

lowering security effort. With the help of a 

developed model, anomalous activitiesi withini thei 

organisationi cani bei easilyi traced.i Thei resultsi 

showi thati ouri modali achievesi ani averagei accuracyi 

ratei ofi 98.34%.Thei proposedi modali andi thei 

currenti licensei platei recognitionsi arei designedi toi 

worki oni licensei platesi fromi specifici countriesi andi 

usei country-specifici informationi whichi limitsi 

practicali applicability.i Suchi licensei platei 

recognitioni systemsi requirei changesi ini thei 

algorithmi toi worki oni otheri countriesi licensei 

plates.i Designi andi developi ai modali whichi worksi 

oni multinationali licensei platesi recognitioni byi 

usingi datasetsi fromi variousi countriesi thati sharei 

thei samei licensei platei layout.i Andi improvingi thei 

dashboardi byi addingi morei filteringi andi searchingi 

optionsi toi loggingi details,i toi makei thei modali morei 

user-friendly. 
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