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Abstract- This review paper surveys the key research and advancements in hand-drawn image and text recognition technologies, focusing on 'Ink to Pixel,' software designed to convert hand-drawn sketches and text into digital formats. This review encompasses 30 research papers covering techniques such as Convolutional Neural Networks (CNN), Recurrent Neural Networks (RNN), Generative Adversarial Networks (GAN), and Optical Character Recognition (OCR). Research gaps identified include the lack of integrated recognition systems for both text and image, challenges in real-time processing, and limitations in handling multilingual text. Future directions suggest hybrid models integrating CNNs and OCR systems for improved efficiency, enhanced editing capabilities, and cloud-based solutions for scalable digitization and collaboration.

Keywords- CNN, Image processing, Edge Detection, OCR, Image retrieval, Image Enhancement.
I. INTRODUCTION
Hand-drawn sketches and handwritten text are essential in creative and documentation fields, yet their conversion into editable digital formats remains complex. Ink to Pixel addresses this issue by offering a platform to digitize sketches and text, enabling basic editing and saving in JPG format. This review synthesizes findings from 30 research papers, presenting a comprehensive overview of the state-of-the-art technologies involved in hand- drawn image and text recognition, image processing, and enhancement.

II. LITERATURE REVIEW
A. Hand-Drawn Image Recognition

An overview of hand-drawn diagram recognition methods and applications reveals the use of CNN and RNN models for recognizing structured

diagrams, enhancing their accuracy and efficiency [1]. A systematic review of sketch-based image retrieval further evaluates CNN's efficiency in handling large datasets and discusses metrics for measuring retrieval performance [2]. Pencil drawing generation algorithms utilize GMED to synthesize refined pseudo-sketches, improving recognition performance [3]. Novel algorithms based on non-symmetry and anti-packing pattern representation models provide accurate recognition for pencil drawings [4]. The study of text recognition using image processing technology identifies the role of preprocessing in improving the recognition quality of hand-drawn images [5].

B. Text Recognition with OCR

Research on image processing for text recognition demonstrates the importance of preprocessing techniques in improving OCR performance [5]. A novel sketch recognition model based on CNNs highlights advancements in text recognition systems integrated into sketch recognition frameworks [6]. Another study proposes a face sketch synthesis algorithm using an Embedded Hidden Markov Model (E-HMM) and selective ensemble strategies to enhance sketch-photo recognition, relevant to text and image hybrid recognition [8]. The study of handwritten text detection using CNN and OpenCV shows that CNN-based text recognition systems outperform traditional methods in accuracy and efficiency [20].

C. Image Enhancement Techniques

Studies on image capture simulation of sensor responses from hyperspectral images emphasize the importance of sensor-based enhancement techniques to improve image quality for recognition systems [9]. Object-oriented and vector-based image editing tools provide users with advanced image processing functionalities for more detailed manipulation of sketches [10]. The research on enhanced edge detection algorithms discusses the Canny edge method's role in improving image segmentation for sketch recognition [16]. Further, studies on image enhancement techniques like histogram equalization and smoothing filters highlight their utility in refining sketch recognition systems [17].

D. Editing and Saving in JPG Format.

An efficient method to extract digital text from scanned images showcases the importance of optimizing image formats for user accessibility [11]. The use of filter-aided GAN for sketch-to- photo generation demonstrates how advanced editing features can be integrated into sketch recognition software [13]. The research on basic shape detection using region properties outlines efficient methods for editing sketches after digitization, focusing on geometric shape detection [19]. The innovative approach to image conversion provides insights into file format optimization and efficient compression techniques [14].

III. COMPARATIVE	ANALYSIS OF EXISTING METHODS
A. Efficiency of Algorithms

CNN and GAN-based models have been proven effective in recognizing complex hand-drawn images. For example, research on sketch-based image retrieval demonstrates CNN’s ability to handle large and diverse datasets [2]. On the other hand, algorithms that utilize non-symmetry and anti-packing pattern representations show improved accuracy for more specific tasks, such as pencil drawing recognition [4].

B. Text Recognition Accuracy

OCR systems show robust performance in printed text recognition but struggle with handwritten text. Handwritten text detection using CNN improves the accuracy of OCR systems when recognizing complex hand-drawn texts [20]. The integration of

these systems into larger frameworks, such as face sketch synthesis using E-HMM, further improves text recognition efficiency [8].

C. Image Quality Post-Enhancement

Enhancement techniques significantly improve recognition accuracy, as seen in studies on image enhancement for OCR [5]. Methods like histogram equalization and smoothing filters help improve the quality of hand-drawn images for better recognition performance [17].

D. Usability and Interface

Few systems provide a user-friendly interface that integrates both hand-drawn image and text recognition. Tools like object-oriented and vector- based image editing platforms [10] offer advanced editing capabilities that could enhance user experience in software like Ink to Pixel.

IV. RESEARCH GAPS.
1. Integrated Recognition Systems: Most studies focus on either hand-drawn image recognition or text recognition, with few integrating both effectively. This is crucial for Ink to Pixel, which combines both forms of recognition [1], [5].


2. Real-Time Processing: Current models perform well for static image recognition but face challenges in handling real-time digitization and editing, especially when dealing with large datasets [2], [20].


3. Multilingual Text Recognition: Current OCR systems struggle with multi-language recognition, particularly in handwritten forms, limiting their broader application [7], [19].

V. FUTURE DIRECTIONS
1. Hybrid Recognition Models: Developing hybrid models that integrate CNNs and OCR systems could improve both real-time recognition and editing for sketches and text [8], [5].

2. Enhanced Editing Capabilities: Incorporating advanced editing tools like object-oriented vector editing would allow users to have more control over their digital content after recognition [10].

3. Cloud-Based Solutions: Expanding the functionality of recognition systems through cloud- based services would allow users to manage large datasets more efficiently and enhance collaboration on digitized sketches and texts [14].

VI. CONCLUSION
The review highlights key advancements in hand- drawn image and text digitization, particularly in software like Ink to Pixel. While current systems offer efficient recognition, there remain challenges in real-time processing, integration, and multilingual recognition. Future research should focus on improving hybrid recognition models, enhancing editing capabilities, and offering more flexible, cloud-based solutions for digitized content.
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