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ABSTRACT 

 
Thei maini aimi isi toi designi ani efficienti automatici authorisedi vehiclei loggingi system.i Thisi systemi isi 

implementedi ati thei entrancei gatei ofi ani organisationi fori securityi control.i Thei developedi systemi primarilyi detectsi 

movingi vehiclesi ati thei entrancei ofi ani organizationi usingi thei YOLOv3i detectioni method.i Thisi approachi isi 

simplifiedi toi segmenti alli thei lettersi andi numbersi usedi ini thei licencei platei byi usingi thei boundingi boxi method.i 

Afteri segmentationi ofi numbersi andi charactersi presenti oni thei licencei plate,i Opticali characteri recognitioni (OCR)i 

techniquei approachi isi usedi toi recognisei numbersi andi characters.i Thei focusi isi giveni toi locatingi thei licencei platei 

regioni properlyi toi segmenti alli thei numbersi andi lettersi toi identifyi eachi numberi separately.i Thei resultingi datai isi 

theni usedi toi storei specifici informationi suchi asi ai vehicle’si licencei platei number,i loggingi time,i andi datei ini ai 

MySQLi database.i Thisi systemi isi implementedi andi simulatedi byi usingi technologiesi likei Pytorch,i Keras,i Yolo,i 

OpenCV,i Tensorflowi andi MySQL,i andi itsi performancei isi testedi ini reali time.i Iti isi observedi fromi thei experimenti 

thati thei developedi systemi successfullyi detectsi andi recognisesi thei vehiclei licencei platei andi storesi iti ini ai database. 
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I. INTRODUCTION 

 

Thei ideologyi proposedi paperi wasi inspiredi byi thei challengesi thati securityi guardsi encounter;i theyi 

mayi noti bei ablei toi recordi thei loggingi informationi ofi vehiclesi duei toi ai varietyi ofi factors,i includingi poori 

vision,i badi lighti conditions,i multiplei vehiclesi travelingi ati once,i andi incorrecti interpretationi ati ani 

organization'si entrancei gate.i Thei majori goali ofi thisi modeli isi toi digitizei ani organization'si vehiclei loggingi 

details,i whichi arei currentlyi donei manuallyi byi maintainingi ai recordi book.i Thisi model,i createdi fori securityi 

controli purposes,i hasi ai dashboardi filteri thati displaysi loggingi informationi abouti ai vehiclei accordingi toi ai 

varietyi ofi criteria,i includingi thei vehicle'si licensei platei number,i thei datei andi timei thei vehiclei enteredi thei 

organization,i andi thei frequencyi withi whichi thei vehiclei visitedi thei organization. 

Thei camerai thati isi installedi ati thei organization'si entrancei gatei isi usedi byi thei designedi modeli toi detecti thei 

licensei platesi ofi movingi vehiclesi thati arei enteringi ori leavingi thei building.i Thei objecti (vehicle)i neari thei 

entrancei gatei isi detectedi byi thei modeli usingi YOLOv3.i Duringi licensei platei extraction,i iti isi necessaryi toi 

isolatei andi classifyi individuali charactersi usingi methodsi likei opticali characteri recognitioni (OCR)i andi findingi 

rectangulari contours.i Characteri identificationi isi carriedi outi ini thei lasti stagei utilizingi deepi learningi classifiersi 

toi identifyi thei segmentedi characters.i Sincei CNNsi operatei besti withi images,i wei chosei CNNi fori thisi project.i 

Thei databasei willi keepi thei extractedi charactersi fori futurei reviewi andi searchingi purposes. 

Thisi paperi wasi developedi toi worki ini reali timei oni Jetsoni Nanoi withi 40i FPS,i whichi madei usei ofi 

Raspberryi Pii Camerai Modulei v2i (IMX219)i andi iti isi capablei ofi detectingi alli typesi ofi vehiclei numberi 

platesi ini India.
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II. METHODOLOGY 

 

 

Thei system'si primaryi goali isi toi recognisei thei licensei platei ofi ai movingi vehicle.i Capturingi thei licensei 

platei andi identifyingi thei charactersi andi numericali oni thei platei isi referredi toi asi recognition.i Ini general,i 

wei seei licensei platesi ini whitei andi yellowi withi blacki lettering.i Thei blocki diagrami depictsi thei entirei 

recognitioni process.i Thei mosti difficulti challengei isi detectingi movingi vehiclei licencei plates.i Ifi therei arei 

numerousi vehiclesi ati thei samei time,i ai humani eyei mayi noti catchi thei precisei data,i resultingi ini 

inaccuratei datai beingi enteredi intoi thei logi book.i Toi avoidi suchi ai catastrophe,i wei musti createi algorithmsi 

thati recordi andi maintaini precisei data. 

 

A. System Architecture 

 

 
Figure 1: System Architecture of Proposed System 

 

 

B. Flow Chart 

 
Figure 2: Block Diagram of Proposed System 

 

Step 1: Capturing Vehicle Image 

Toi capturei thei imagesi ofi vehicles,i wei musti usei highi resolutioni LPRi camerasi thati arei designedi 

toi recognisei themi ati thei gatei andi capturei ani imagei ofi thei vehicle.i Wei havei usedi jetsoni 

IMX219i camerai fori capturingi thei image. 

Step 2: Pre-Processing 

Toi improvei thei imagei quality,i thei imagei capturedi byi thei 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 

 

Y = 0.299R + 0.587G + 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(Class|Object)i isi alsoi predictedi fori eachi gridi celli 

containing  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=regionprop(BW,centroid) 

Andi storei thei x-i andi y-coordinatesi ofi thei centroidsi intoi ai two-columni matrix. 

Step 3: Character Recognition 

Thisi stepi isi responsiblei fori recognizingi charactersi ini thei extractedi licensei platei fromi thei 

previousi step.i 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 imagei cani theni bei senti toi 

model.predict_classes()i ini orderi toi geti thei predictedi character. 

 

 

Step 6: Storing Results to Database 

Thei resultingi datai isi savedi ini ai database,i whichi containsi detailsi suchi asi thei vehicle'si licencei 

plate,i thei timei andi datei thei datai wasi collected,i andi thei frequencyi withi whichi iti wasi collected. 

C. Neural Network 

 

 
Figure 3: Neural network of Proposed System 

 
 

III. RESULTS AND DISCUSSION 

 

1. Captured image 

 

The image is extracted from the live camera and sent for further processing. 

 

 
 

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. 

 



 

 

 
 

 
 

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. 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 imagei cani theni bei senti toi model.predict_classes()i ini orderi 

toi geti thei predictedi character. 

 

 

 

 

 



 

 

5. Admin Login Page 

 

 
 

 

 

 

 

6. Dashboard 

 

 
 

 

IV. CONCLUSION AND FUTURE WORK 

 

Thei developedi modeli isi capablei ofi recognisingi variousi kindsi ofi licencei platesi acrossi India.i 

Thei usei ofi Jetsoni Nanoi andi IMX219i camerasi willi enablei implementingi thisi modeli ati ani 

organization’si fronti gatei easier,i whilei alsoi improvingi securityi andi loweringi securityi effort.i Withi 

thei helpi ofi ai developedi model,i anomalousi 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. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
REFERENCES 

 

[1] Li, H., & Shen, C. (2016). Reading car license plates using deep convolutional neural networks and 
LSTMs. arXiv preprint arXiv:1601.05610. 

[2] Hsu, G. S., Ambikapathi, A., Chung, S. L., & Su, C. P. (2017, August). Robust license plate detection in the 
wild. In 2017 14th IEEE International Conference on Advanced Video and Signal Based Surveillance 
(AVSS) (pp. 1-6). IEEE. 

 

 

[3] Kurpiel, F. D., Minetto, R., & Nassu, B. T. (2017, September). Convolutional neural networks for license 
plate detection in images. In 2017 IEEE International Conference on Image Processing (ICIP) (pp. 3395-
3399). IEEE. 

 

[4] Bulan, O., Kozitsky, V., Ramesh, P., & Shreve, M. (2017). Segmentation-and annotation-free license plate 
recognition with deep localization and failure identification. IEEE Transactions on Intelligent 
Transportation Systems, 18(9), 2351-2363. 

 

[5] Li, H., Wang, P., & Shen, C. (2018). Toward end-to-end car license plate detection and recognition with 
deep neural networks. IEEE Transactions on Intelligent Transportation Systems, 20(3), 1126-1136. 

 

[6] Montazzolli, S., & Jung, C. (2017, October). Real-time brazilian license plate detection and recognition 
using deep convolutional neural networks. In 2017 30th SIBGRAPI conference on graphics, patterns and 
images (SIBGRAPI) (pp. 55-62). IEEE. 

 

[7] Xie, L., Ahmad, T., Jin, L., Liu, Y., & Zhang, S. (2018). A new CNN-based method for multi-directional car 
license plate detection. IEEE Transactions on Intelligent Transportation Systems, 19(2), 507-517. 

 

[8] Zherzdev, S., & Gruzdev, A. (2018). Lprnet: License plate recognition via deep neural networks. arXiv 
preprint arXiv:1806.10447. 

 

 

 

[9] Xu, Z., Yang, W., Meng, A., Lu, N., Huang, H., Ying, C., & Huang, L. (2018). Towards end-to-end license 
plate detection and recognition: A large dataset and baseline. In Proceedings of the European conference 
on computer vision (ECCV) (pp. 255-271). 

 

[10] Zhuang, J., Hou, S., Wang, Z., & Zha, Z. J. (2018). Towards human-level license plate recognition. In 
Proceedings of the European Conference on Computer Vision (ECCV) (pp. 306-321). 

 

[11] Chen, R. C. (2019). Automatic License Plate Recognition via sliding-window darknet-YOLO deep 
learning. Image and Vision Computing, 87, 47-56. 

  

 

 


