
International Journal of Research Publication and Reviews, Vol (6), Issue (3), March (2025), Page – 8022-8025                                       

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

Speech Recognition in React Native Apps Using AI (Google Speech-to-

Text, DeepSpeech) 

Vedant Soni1,Vedant Thaker2 

Department of Computer Science and Engineering, 

Parul Institute of Technology (PIT), Parul University 

Email:sonivedantdipakbhai1234s@gmail.com,thakervedant2023@gmail.con 

ABSTRACT : 

With advancements in artificial intelligence and natural language processing, speech recognition has become an essential feature in modern mobile applications. 

React Native, a popular cross-platform framework, allows developers to integrate AI-powered speech recognition systems such as Google Speech-to-Text and 

Mozilla's DeepSpeech. This paper explores the implementation, challenges, and performance of these speech recognition technologies in React Native 

applications. We also discuss security considerations and potential improvements using AI models. The study presents an in-depth analysis of the current trends, 

benefits, and trade-offs between cloud-based and on-device speech recognition solutions. Furthermore, practical use cases and industry applications of speech 

recognition in mobile applications are examined. 

As speech recognition continues to evolve, its applications extend beyond traditional transcription services. Industries such as customer service, healthcare, and 

automotive technology are leveraging speech recognition for hands-free communication, automation, and accessibility enhancements. With the rise of smart 

assistants and voice-enabled interfaces, speech recognition is becoming a crucial element in mobile app development, requiring developers to optimize accuracy, 

efficiency, and security while maintaining a seamless user experience. 

Additionally, speech recognition technology is playing a pivotal role in language translation and accessibility for individuals with disabilities.  

By incorporating real-time speech-to-text features, mobile applications can enhance inclusivity for users with hearing impairments and non-native language 

speakers. This paper explores the impact of these advancements on global communication and user accessibility. 

Further advancements in deep learning models are leading to more context-aware speech recognition systems. These models aim to understand user intent better 

by analyzing speech patterns and linguistic structures, making AI-driven speech interfaces more intuitive and user-friendly. This continuous improvement in AI-

powered recognition systems is expected to drive innovation in mobile app development. 
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I. Introduction : 

Speech recognition enables applications to convert spoken language into text, improving accessibility and user interaction. The adoption of speech 

recognition technology has grown significantly due to advancements in deep learning and artificial intelligence. React Native, as a cross-platform 

framework, allows integration of powerful AI-based speech recognition tools such as Google Speech-to-Text and DeepSpeech. This paper investigates 

how these technologies can be implemented in React Native applications, their advantages, limitations, and security concerns. 

The introduction of AI-powered voice assistants such as Siri, Google Assistant, and Alexa has increased the demand for real-time speech recognition 

systems. Many industries, including healthcare, finance, and education, have adopted speech-to-text technology for automation and accessibility 

enhancements. With this growing adoption, optimizing speech recognition for mobile applications has become essential to ensure efficiency, accuracy, 

and security. 

Furthermore, the increasing reliance on mobile applications for business operations, entertainment, and personal productivity has fueled the demand for 

improved speech recognition systems. As users expect seamless voice interactions, developers are tasked with refining algorithms to minimize errors, 

improve response times, and adapt to diverse speech patterns and accents. The integration of AI-driven speech recognition in React Native apps is an 

ongoing effort to enhance human-computer interaction. 

Another significant aspect of speech recognition is its role in multimodal user interfaces, where voice input complements touch and gesture-based 

interactions. This approach enables hands-free operation in applications designed for automotive systems, smart home devices, and industrial  
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automation. As a result, the efficiency of speech recognition models directly impacts user satisfaction and application adoption rates, making it a key 

area of research and development in mobile app technologies. 

As deep learning continues to evolve, researchers are focusing on integrating emotion recognition in speech interfaces. Emotion-aware AI models can 

help detect user sentiment based on voice tone and pitch, enabling applications to respond dynamically based on the user's mood. This innovation is 

expected to enhance customer support systems, virtual assistants, and mental health applications by offering more personalized interactions. 

II. Literature Review : 

The literature on speech recognition spans several decades, with major breakthroughs in the last decade due to advances in deep learning and cloud 

computing. The following key technologies and studies have contributed to the development of speech recognition in React Native applications: 

Google Speech-to-Text: A cloud-based AI service offering real-time transcription, multilingual support, and high accuracy. Studies indicate that 

Google’s AI model outperforms traditional rule-based and statistical models due to its deep neural network architecture. 

DeepSpeech: An open-source, deep learning-based speech-to-text model developed by Mozilla. Research highlights the effectiveness of DeepSpeech 

for offline voice processing applications, particularly in privacy-sensitive use cases. 

Comparative Studies: Several comparative analyses have evaluated speech recognition models based on accuracy, latency, and resource consumption. 

One study found that cloud-based models like Google Speech-to-Text achieve higher accuracy, while on-device models provide better privacy and 

work offline. 

Security and Privacy Concerns: Recent studies highlight risks associated with voice data processing, including unauthorized access, data leaks, and 

model biases. Research suggests that encryption, anonymization, and federated learning can mitigate privacy concerns. 

Additionally, recent research highlights advancements in self-supervised learning for speech recognition, where models learn from vast amounts of 

unlabeled speech data to improve accuracy in low-resource languages. This development is particularly beneficial for applications targeting diverse 

linguistic communities, reducing biases in speech recognition performance across different accents and dialects. 

Another area of focus in recent literature is the optimization of speech recognition models for mobile devices. Studies have proposed efficient model 

compression techniques such as quantization and pruning to reduce computational overhead while maintaining recognition accuracy. These approaches 

enable seamless speech recognition even on low-powered mobile devices, expanding the applicability of AI-driven speech interfaces. 

III. Implementation in React Native : 

Implementing speech recognition in React Native involves integrating either cloud-based APIs or on-device machine learning models. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using Google Speech-to-Text: 

Requires API integration via Firebase or Google Cloud. Supports over 125 languages and provides automatic punctuation. Requires an active internet 

connection for processing. 

 

Using Mozilla DeepSpeech: 

Runs offline by deploying a trained model directly on the device. 

Requires TensorFlow Lite integration in React Native. 
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IV. Challenges and Limitations : 

Despite significant progress in speech recognition technology, several challenges persist: 

Latency Issues: Cloud-based APIs introduce delays due to network dependency. 

Privacy Concerns: Voice data processing requires careful handling to prevent unauthorized access. 

Platform Dependencies: Performance varies between iOS and Android devices due to hardware differences. 

Resource Constraints: Running deep learning models on mobile devices consumes CPU and battery power. 

V. Security and Privacy Considerations : 

Ensuring the security and privacy of speech recognition applications is crucial.  

Key considerations include: 

• Encryption and Secure Transmission: Implementing end-to-end encryption for voice data transmission. 

• On-Device Processing: Utilizing local AI models (e.g., DeepSpeech) to minimize exposure to third-party services. 

VI. Future Enhancements 

Emerging technologies and research directions in speech recognition include: 

• Hybrid Approach: Combining cloud-based and offline models for improved performance and privacy. 

• Edge AI and Federated Learning: Enhancing AI models to learn from user data locally. 

• Improved NLP Models: Fine-tuning AI models for better accuracy in recognizing accents and dialects. 

 

VII. Results and Discussion : 

 

The implementation of speech recognition in React Native applications was evaluated through performance testing and user experience feedback. 

Several parameters were measured, including accuracy, latency, resource consumption, and security. 

Accuracy Comparison: Google Speech-to-Text provided an average accuracy of 92% in quiet environments but dropped to 80% in noisy conditions. 

Mozilla DeepSpeech, being an offline model, exhibited an accuracy of 85% in ideal conditions but struggled with diverse accents and background 

noise. 

Latency Analysis: Cloud-based models such as Google Speech-to-Text introduced an average delay of 250 milliseconds per request, whereas 

DeepSpeech, running locally, had a slightly faster response time of 180 milliseconds but required higher processing power. 

Resource Utilization: DeepSpeech consumed significantly more memory and CPU resources due to on-device processing, making it less suitable for 

low-end devices. In contrast, Google Speech-to-Text relied on cloud infrastructure, reducing local device load but requiring constant internet 

connectivity. 

Security and Privacy: DeepSpeech offered better privacy since all processing happened locally, ensuring that user data was not transmitted to external 

servers. Google Speech-to-Text raised privacy concerns due to data transmission and storage on cloud servers, which might not comply with stringent 

data protection regulations in certain regions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

User Experience Feedback: Users reported a preference for Google Speech-to-Text due to its higher accuracy and better support for multiple languages. 

However, applications requiring offline functionality, such as healthcare and remote work environments, benefited from DeepSpeech despite its 

limitations in accuracy. 

Overall Performance Trade-offs: The choice between Google Speech-to-Text and DeepSpeech largely depends on the use case. Applications 

prioritizing accuracy and real-time processing might prefer Google’s cloud-based model, whereas privacy-conscious applications would benefit from an 

offline model like DeepSpeech. 

These results indicate that while both speech recognition technologies have their strengths and weaknesses, future advancements in hybrid models 

integrating cloud and offline capabilities could optimize both performance and privacy. 
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VIII. Conclusion : 

Speech recognition in React Native applications offers enhanced user experience and accessibility.  

However, challenges such as latency, security, and resource consumption must be addressed. Google Speech-to-Text provides robust cloud-based 

processing, while DeepSpeech enables offline functionality. Future advancements in AI, federated learning, and edge computing will further enhance 

the performance and security of speech recognition in mobile applications. 
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