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ABSTRACT
This paper presents a concise review of recent advancements in signboard translation systems, focusing on text detection, recognition, and translation techniques. It highlights key contributions such as robust traffic sign recognition in complex environments, neural network and machine learning approaches, and mobile-friendly solutions for real-time translation. The review also explores cultural and linguistic challenges in translation and emerging scene-text to scene-text translation models. Overall, it provides insights into the evolving landscape of multilingual signboard translators and outlines directions for future research in this field. By synthesizing findings from these diverse studies, this paper aims to offer valuable insights into the current landscape, challenges, and future research directions in the domain of signboard translation systems. The survey underscores the growing need for multilingual, real-time, and context-sensitive solutions that ensure accessibility and inclusivity for users across different regions and language backgrounds.
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1. [bookmark: _Hlk194957921]Introduction
In a multilingual world, effective communication across language barriers is essential for social interaction, travel, education, and accessibility. Public signboards, often written in local languages, serve as critical sources of information, yet their comprehension can be challenging for non-native speakers or individuals with visual impairments. Addressing this issue, advancements in artificial intelligence and optical character recognition (OCR) have enabled the development of systems that can bridge the gap between written text and human understanding across diverse languages.
In today’s interconnected world, international travel, migration, and cross-cultural interactions have become commonplace. However, one persistent barrier faced by global citizens is the inability to understand signboards written in unfamiliar languages. Signboards serve a critical function in public communication, providing essential information related to navigation, safety, and services. Misunderstanding or misinterpreting such information due to language differences can lead to confusion, inconvenience, or even dangerous situations. Hence, there is a growing demand for intelligent systems that can automatically detect, recognize, and translate text from signboards, thereby bridging the communication gap and enhancing accessibility.
With the rise of mobile computing and advancements in artificial intelligence, researchers have made significant progress in building signboard translation systems using computer vision, optical character recognition (OCR), and natural language processing (NLP) techniques. These systems typically involve three major tasks: identifying the signboard within an image (detection), extracting the written text (recognition), and converting it into a user-understandable language (translation). Earlier systems relied heavily on traditional image processing methods, but modern approaches integrate machine learning and deep learning techniques to improve accuracy, speed, and contextual understanding.
Several recent studies have focused on enhancing the robustness of text detection and recognition under real-world conditions, such as varying lighting, occlusions, and complex backgrounds. For instance, Khalid et al. [1] and Do et al. [2] developed systems capable of handling text extraction from signboards in dynamic and challenging environments, including adverse weather and cluttered scenes. Other researchers, such as Panhwar et al. [3] and Xavier & Reshmi [5], have explored neural network models that focus specifically on traffic and safety signs, offering high accuracy and scalability for smart city applications.
Additionally, efforts have been made to tailor signboard translation systems for mobile and assistive technologies. For example, Chavre & Ghotkar [4] proposed an Android-based tourist translator that utilizes stroke width transform for scene text extraction, while Dhar & Mukherjee [10] designed an accessible text reader for visually impaired users. Moreover, cultural context and language-specific nuances have been addressed in works like Amenador & Wang [6], who studied translation strategies for culturally embedded terms, and Al-Hashemi & Alsharari [9], who developed an Arabic signboard translation system. These developments underscore the importance of designing inclusive, real-time solutions that cater to diverse linguistic and regional contexts.
In this review paper, we analyze and compare recent innovations in signboard translation systems. We discuss their methodologies, strengths, limitations, and practical applications across different domains. By categorizing existing approaches and highlighting emerging trends—such as end-to-end scene-text translation [8] and hybrid machine learning systems [7]—this paper aims to provide a comprehensive overview of the current state of the field and offer insights into future research directions.
2. Literature review
[1] In this paper, the authors proposed an intelligent system aimed at addressing the challenges posed by adverse weather conditions such as fog, rain, and snow in traffic sign detection. The system integrated convolutional neural networks (CNNs) with preprocessing techniques designed to mitigate environmental noise. This combination allowed for effective feature extraction and robust classification, enabling reliable performance under extreme weather conditions. A key aspect of their work was the introduction of a weather normalization algorithm that enhanced image clarity before feeding it into the detection model. This preprocessing step significantly improved the accuracy of detection and recognition tasks. Additionally, the authors developed a novel dataset comprising traffic sign images captured in various challenging weather scenarios, ensuring that their model was trained and tested under realistic conditions. The results demonstrated superior accuracy and efficiency compared to traditional systems, making the proposed method a significant contribution to intelligent traffic systems. The study also highlighted potential applications in autonomous vehicles, where reliable detection of traffic signs is crucial for safe navigation under diverse environmental conditions.
[2] This paper addressed the complexities of detecting and recognizing text in real-world signboards. Their work highlighted challenges such as occlusions, varied text orientations, and uneven lighting. They proposed a two-stage pipeline, where YOLOv5 was utilized for detecting text regions, followed by Transformer-based models for text recognition. This architecture ensured a high level of accuracy in both text localization and extraction tasks. The authors curated a new dataset, SignboardText, consisting of diverse real-world images with annotations that reflected the complexities of outdoor scenarios. This dataset provided a benchmark for evaluating text recognition systems in the wild. Furthermore, they introduced a novel evaluation metric tailored to assess performance in real-world scenarios, ensuring the robustness and reliability of their approach. Experimental results showcased the system's ability to generalize across multiple datasets, with strong performance metrics demonstrating its robustness. The study emphasized the importance of creating adaptable solutions capable of handling the unpredictability of in-the-wild conditions, marking a significant step forward in signboard text recognition.
[3] The paper focuses on enhancing the accuracy and efficiency of text detection and recognition in signboards. The study employed feature extraction techniques combined with artificial neural networks (ANNs) to achieve accurate localization and recognition of text, even in challenging settings. One of the key contributions of this work was the introduction of an efficient preprocessing algorithm to reduce background noise, thereby improving the quality of input images for the ANN model. The lightweight ANN developed in this study was particularly notable for its suitability in edge devices, ensuring low computational costs without compromising accuracy. The experimental results demonstrated that the system could detect and recognize text accurately, even in noisy environments. This made the approach particularly valuable for real-time applications, such as mobile devices and embedded systems, where computational resources are limited.
[4] This paper presents a text extraction and translation tool tailored for mobile applications. The study employed Stroke Width Transform (SWT) to extract text from images, a method that proved effective in identifying and isolating text regions even in cluttered backgrounds. The authors leveraged the Google Translate API for text translation, ensuring seamless integration of extraction and translation processes. Focusing on real-time performance, they provided a lightweight solution suitable for Android devices, catering specifically to tourists seeking instant translations of foreign text. Although the system achieved satisfactory accuracy in text extraction, the quality of translation depended heavily on the capabilities of the Google Translate API. The study emphasized the importance of developing more sophisticated translation models to enhance the user experience further, particularly in multilingual contexts.
[5] In this paper, the author proposed a modular system for automating text detection and recognition in traffic signboards. Their approach employed template matching techniques for detecting text regions, followed by optical character recognition (OCR) for text extraction and recognition. A significant aspect of their work was the emphasis on preprocessing techniques to improve OCR results. By addressing issues such as background noise and text distortion, the system achieved higher recognition rates. The modular design allowed for easy integration and extensibility, making it a versatile solution for various applications. While the system performed well for structured texts on traffic signs, it faced challenges with unstructured and complex backgrounds. The authors suggested future enhancements, including the use of machine learning models, to address these limitations and improve overall system performance.
[6] The authors of this paper explored the challenges of translating cultural elements in Chinese-English menus. Their qualitative analysis highlighted the importance of preserving cultural context during translation, offering valuable insights for signboard text translation systems. The study identified gaps in existing machine translation tools, particularly in handling culture-specific items. By proposing new strategies for cultural adaptation, the authors underscored the significance of context-aware translation systems. Their findings emphasized the need for incorporating cultural nuances in automated translation tools, ensuring accuracy and relevance in multilingual settings.
[7] The paper developed a comprehensive system for recognizing and translating traffic signboard text. By integrating word spotting techniques with machine learning models, the authors achieved accurate identification of keywords and phrases on signboards. The study introduced a custom dataset tailored for traffic signboards, enabling the model to focus on context-specific keywords. This dataset played a crucial role in improving recognition accuracy and ensuring that the system could handle diverse languages and contexts effectively. While the results demonstrated high accuracy for specific scenarios, the authors noted the need for further generalization to handle a wider range of text styles and languages. Future work was suggested to enhance the system's adaptability and scalability.
[8] This paper proposed a novel pipeline for direct scene-text-to-scene-text translation. By bypassing intermediate text recognition stages, the study introduced a streamlined approach using deep learning models integrated with Transformer architectures. The authors released a multilingual dataset annotated with scene-text translations, establishing a baseline for this emerging field. Experimental results highlighted the system's potential in translating scene text accurately, though challenges with rare languages and complex scripts remained. This study marked a significant advancement in the field, demonstrating the feasibility of end-to-end scene-text-to-scene-text translation and laying the groundwork for future research in this domain.
[9] The paper titled "Instant Arabic translation system for signboard images based on printed character recognition" presented an early solution for Arabic signboard translation. The system utilized feature-based OCR techniques to recognize printed Arabic text, followed by machine translation to generate English equivalents. The study addressed the challenges of processing Arabic text, including font variability and script directionality. While the system performed reliably for clear and structured text, it faced limitations with handwritten and stylized fonts. The authors emphasized the need for further refinement to handle such complexities. This work provided a foundation for subsequent research in Arabic text recognition and translation, highlighting the potential of automated solutions for multilingual signboard translation systems.
[10] This paper developed a mobile application aimed at assisting users with partial vision impairment. The application integrated Tesseract OCR for text recognition and a text-to-speech (TTS) engine for reading out the extracted text. A key feature of the application was its user-friendly interface, offering customizable voice options to enhance usability. The system demonstrated good performance in recognizing and vocalizing text, though its effectiveness was influenced by factors such as lighting conditions and text quality. The study highlighted the importance of designing accessible technologies for visually impaired users, paving the way for future innovations in assistive devices and applications.
3. conclusion
We have presented selected studies that highlight remarkable advancements in text detection, recognition, and translation, serving applications like traffic systems, tourism, assistive technologies, and multilingual communication. The use of advanced machine learning, particularly deep learning, has addressed challenges like environmental variability, complex text structures, and cultural variations. However, gaps persist in handling unstructured text, rare languages, and diverse scripts, emphasizing the need for context-aware algorithms, domain-specific datasets, and optimized real-time performance for mobile platforms.
The proposed system will effectively bridge language barriers by translating text from signboards into user-selected languages, supporting both Indian and global scripts. Utilizing Tesseract OCR, Google Translate API, and Google Text-to-Speech API, it delivers robust text recognition, accurate translation, and natural audio synthesis. Its versatility in managing diverse real-world scenarios makes it a valuable tool for public spaces, tourism, and assistive applications, offering a significant step toward inclusive multilingual communication.
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