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ABSTRACT
The Alcohol Detection system aims to enhance public safety by detecting alcohol levels in individuals, primarily focusing on preventing drunk driving incidents. The system employs an Arduino Uno microcontroller as the brain, interfaced with an alcohol sensor. When a user blows into the sensor, it measures the alcohol content in their breath. The Arduino Uno processes this data and triggers appropriate actions based on the alcohol level detected. The project incorporates a visual feedback mechanism using a 16*2 LCD display, which provides real- time information about the alcohol level. Additionally, an LED indicator is used to signify different levels of alcohol content detected, making it easily understandable for the user. In cases where the alcohol level exceeds the permissible limit, a buzzer is activated to alert both the user and the people around them, emphasising the importance of responsible drinking behaviour. The system's architecture is designed to be scalable and can be integrated into various environments, such as automobiles, public transport, or private parties, where monitoring alcohol levels is crucial. By leveraging IoT technology, this Alcohol Detector project not only promotes responsible drinking habits but also contributes significantly to public safety, thereby reducing the number of accidents caused by drunk driving. This innovative approach showcases the potential of IoT applications in addressing critical societal challenges, making our communities safer and more secure.
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1 [bookmark: _heading=h.wuxcuh2dzr2d]INTRODUCTION
 		IoT stands for Internet of Things. It refers to the interconnectedness of physical devices, such as appliances and vehicles, that are embedded with software, sensors, and connectivity which enables these objects to connect and exchange data. This technology allows for the collection and sharing of data from a vast network of devices, creating opportunities for more efficient and automated systems.
Internet of Things (IoT) is the networking of physical objects that contain electronics embedded within their architecture in order to communicate and sense interactions amongst each other or with respect to the external environment. In the upcoming years, IoT-based technology will offer advanced levels of services and practically change the way people lead their daily lives. Advancements in medicine, power, gene therapies, agriculture, smart cities, and smart homes are just a very few of the categorical examples where IoT is strongly established.
IoT is network of interconnected computing devices which are embedded in everyday objects, enabling them to send and receive data.



2 Overview of the Approach
     The methodology is structured into several key steps:
I. Dataset Collection: The dataset comprises images collected from different cameras with varying resolutions, providing diversity in terms of angles and lighting conditions.
II. Detection of Number Plates: The authors utilise zero-shot object detection models (OWLV2 and OWL-VIT) to identify the coordinates of number plates within the images.
III. Image Extraction: Detected number plates are extracted from the images based on the coordinates identified in the previous step.


IV. Character Recognition: The extracted images are processed using OCR models (PaddleOCR and EasyOCR) to recognize the alphanumeric characters on the number plates.
V. Accuracy Assessment: The paper concludes with an evaluation of the models' performance based on accuracy metrics.

     		

3 PROPOSED APPROACH
            The number plate recognition system plays an important role in traffic management systems. The proposed approach may run in google colab or Kaggle. The dataset is saved as a zip file in the google drive for utilisation. The zip file is unzipped and stored at a specified directory where the extracted files should be placed. The different package installers are installed like transformers for zero shot object detection which is a pre-trained model. Then checking for GPU support for performing operations on it uses CPU. Choose different models for zero-shot detection like owlvit and owlv2 versions. Install paddleocr and paddlepaddle package installers which are used for OCR models. From the OCR models, import the draw_ocr file which is used for drawing bounded boxes. Select an image from the zip file by copying its path. Convert the image into RGB mode. Detect the coordinates from the given image by using the candidate label “number_plate”. By using these coordinates draw a rectangular bounding box for extracting the number plate.After extracting the number plate, save it in the same directory. Using OCR models such as paddleocr, easyocr check for the text recognition. If the text is detected, print it. This is for detecting a single image text. For multiple images, get a list of all image files. By using a for loop for the length of image files repeat the same procedure which is done for a single image. Then calculate the number of images which detects the text and then determine the accuracy for the model. Change the model and repeat the procedure and then calculate accuracies.

3.1 Block Diagram

			Figure 1:Block Diagram of Number Plate Recognition Input(Vehicle captured by Camera)
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3.2 Dataset

	   The dataset for this study consists of 1,700 images of vehicle number plates, collected from various locales to ensure a rich diversity in lighting, angles, and resolutions. These images were captured using smartphones such as the Realme 8i, Iqoo Z9, Vivo T2x 5G, and Redmi Note 13 Pro, each boasting impressive camera specifications. To optimise processing capabilities, all images were uniformly resized to a consistent dimension appropriate for the algorithms employed. This resizing ensures that the 1,700 images are effectively managed while maintaining critical features necessary for accurate number plate detection. The dataset includes a wide array of number plates from different regions, showcasing various formats, colours, and designs. Each image is meticulously annotated with bounding box coordinates that specify the location of the number plate, thereby facilitating effective training and testing of the detection models. This comprehensive dataset not only aids in achieving high accuracy but also enhances the robustness of the detection system across different scenarios.

          	
3.3  Models

	In this study, two primary models for zero-shot detection are utilised. The first is OWL-ViT (owlvit-base-patch32), a vision transformer model specifically designed for zero-shot object detection tasks. Leveraging self-attention mechanisms, this model analyses images and identifies objects it hasn't explicitly been trained on, achieving an accuracy of approximately 62.35% for number plate detection. This capability allows it to generalise well to unseen classes, making it suitable for diverse applications.
 	The second model, OWL-V2 (owlv2-base-patch16-ensemble), builds upon the OWL-ViT architecture by employing ensemble techniques to enhance detection performance. It is optimised for superior feature extraction and context understanding, enabling it to operate effectively in zero- shot scenarios. This model reaches an impressive accuracy of about 82.76%, significantly improving detection reliability.
 	For optical character recognition (OCR), the study employs two robust models: PaddleOCR and EasyOCR. PaddleOCR is an open-source tool known for its high accuracy in text recognition, capable of handling various fonts and layouts. It effectively processes the extracted number plate images to recognize text, yielding reliable outputs. EasyOCR, on the other hand, is a lightweight library designed for rapid implementation and ease of use in real-time applications. Together, these OCR models ensure accurate text recognition from the extracted number plate images, providing a solid foundation for further analysis. 
	The OCR models used in the study, PaddleOCR and EasyOCR, are essential for converting the visual data from the number plates into machine-readable text. The authors highlight the importance of combining zero-shot detection with effective OCR to enhance the overall accuracy of the NPR system.

Table 1: Models of Zero-shot Object Detection With their Accuracies
	S.NO
	MODEL OF ZERO SHOT OBJECT DETECTION
	ACCURACY(%)

	  	
1)
	 
OWLV2 MODEL
	 
82.76

	  	
2)
	 
OWL VIT MODEL
	 
62.35

	  	
3)
	 
GROUNDING DINO MODEL
 
	 
62.35

	  	
4)
	 
Nateg10/custom model
	 
65.32











4 Results and Performance Evaluation
	The paper presents detailed results regarding the performance of the detection models. The accuracy rates for each model are as follows:
	
[bookmark: _heading=h.u77hkkz6ds56]
5 CONCLUSION
This research illustrates the successful integration of zero-shot learning and optical character recognition (OCR) within the framework of automatic number plate recognition (ANPR). By utilising a dataset of 1,700 images, we achieved a notable object detection accuracy of 89% with the zero-shot model, while the OWLV2 model exhibited the highest performance at 82.76%. The application of OCR significantly enhanced the accuracy of number plate recognition, highlighting the practical potential of these technologies in real-world scenarios. Nonetheless, challenges persist, particularly regarding the diversity of number plate formats and the impact of varying environmental conditions on recognition accuracy. Future research should prioritise enhancing the robustness of these models to accommodate a wider range of plate designs and adverse imaging conditions, such as motion blur and low-light environments. Additionally, the incorporation of high-resolution imaging and advanced preprocessing techniques may further augment detection capabilities. As the field progresses, investigating hybrid systems that integrate various recognition technologies, including RFID, could lead to substantial advancements in ANPR applications. Ongoing refinement of algorithms, supported by comprehensive datasets and real-time evaluations, will be crucial for adapting these solutions to diverse geographic and operational contexts. This study underscores the necessity for continuous innovation and adaptation in ANPR systems to address the evolving demands of intelligent transportation solutions.The study successfully demonstrates the integration of zero-shot learning with OCR for automatic number plate recognition. The findings underscore the potential of these technologies to improve ANPR systems in practical scenarios. However, the authors recommend continued research to refine the models and expand their adaptability to diverse conditions and plate designs.Overall, this study not only contributes valuable insights into the application of zero-shot learning in NPR but also emphasizes the necessity for continuous innovation to meet the evolving demands of intelligent transportation systems.
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