
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                           International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 4, October 2025 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-29518   2148 

www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 

Mood Mate: Advancing Real-Time Mental Health 

Monitoring with Multimodal AI 
Sakshi Bhaganagare1, Shravani Chavan2, Sonali Gavali3, Vaibhav Godase4 

1,2,3 UG Students, Department of Electronics and Telecommunication Engineering 
4Assistant Professor, Department of Electronics and Telecommunication Engineering 

SKN Sinhgad College of Engineering, Pandharpur 

Corresponding Email: vaibbhavgodse@gmail.com 

 

Abstract: The escalating global mental health crisis, characterized by widespread depression and 

anxiety, underscores the urgent need for innovative, proactive interventions. According to the World 

Health Organization (WHO), an estimated 4% of the global population experiences depression, with 

higher rates among adults (5.7%) and women (6.9%), while anxiety disorders affect approximately 4.4% 

worldwide. In the United States, depression rates remain historically high at around 18.3% in 2025, 

projecting nearly 48 million affected adults. Traditional self-reporting methods for mood tracking are 

often subjective, delayed, and burdensome, leading to missed opportunities for timely support. This paper 

introduces MoodMate, an AI-driven system designed for real-time mood monitoring and intervention 

using multimodal inputs, including facial expressions, voice analysis, biometric data from wearables, 

and text sentiment. 

MoodMate employs advanced AI techniques such as convolutional neural networks (CNNs) for facial 

emotion recognition (FER), recurrent neural networks (RNNs) for speech analysis, and natural language 

processing (NLP) models like BERT for textual inputs. These modalities are fused using late fusion 

strategies to achieve robust, context-aware mood predictions. The system operates with low latency on 

edge devices via TensorFlow Lite, ensuring real-time processing suitable for mobile and web platforms. 

Personalized interventions, such as guided breathing exercises, music recommendations, or chatbot 

support, are triggered based on detected moods, promoting user engagement and mental well-being. 

Key contributions include high-accuracy mood detection (targeting 85%+ across modalities), seamless 

real-time interventions, and a user-centric design emphasizing privacy through GDPR/HIPAA-compliant 

data handling. Methodology involves training on datasets like FER-2013 for faces, RAVDESS for audio-

visual emotions, and Aff-Wild2 for in-the-wild scenarios, supplemented by a pilot study with 50 diverse 

users over two weeks. 

Findings demonstrate 85% average accuracy in mood detection, latency under 500ms, and positive user 

feedback with System Usability Scale (SUS) scores averaging 82. Implications extend to telehealth, 

workplace wellness, and everyday mental health apps, democratizing access to proactive support. By 

addressing gaps in scalability and personalization, MoodMate represents a significant advancement in 

AI-assisted mental health tools, with potential for broader adoption and future enhancements like 

adaptive learning.. 

 

Keywords: Mood Mate, Real-time mood monitoring, Multimodal AI, Mental health technology, Facial 

emotion recognition, Voice analysis 

 

I. INTRODUCTION 

The global mental health crisis has reached critical levels, with depression and anxiety disorders imposing substantial 

burdens on individuals, healthcare systems, and economies worldwide. According to the World Health Organization 

(2025a), depression affects approximately 4% of the global population, equating to over 300 million individuals, with 

prevalence rates higher among adults (5.7%) and women (6.9%). Anxiety disorders are similarly pervasive, impacting 
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4.4% of the population, or roughly 359 million people, as reported in 2021, with projections suggesting sustained 

increases driven by socioeconomic stressors, post-pandemic effects, and social isolation (World Health Organization, 

2025b). In the United States, the National Institute of Mental Health (NIMH) indicates that 18.6% of young adults aged 

18–25 experience major depressive episodes, while Gallup (2025) estimates that 18.3% of U.S. adults—approximately 

48 million individuals—suffer from depression. Additionally, the Centers for Disease Control and Prevention (CDC) 

reports that 13.1% of adolescents and adults aged 12 and older experienced depression in the past two weeks during 

2021–2023. These alarming statistics highlight the urgent need for accessible, proactive, and effective mental health 

interventions to mitigate the growing prevalence of these conditions. 

Traditional mood tracking methods, such as self-reported journals, mobile applications, or clinical assessments like the 

Patient Health Questionnaire (PHQ-9), are limited by subjectivity, recall bias, and inconsistent user engagement. For 

example, individuals in low mood states may underreport symptoms or neglect to log entries, resulting in delayed or 

missed interventions. These limitations underscore the necessity for innovative, real-time tools capable of objectively 

monitoring mood and delivering timely support. Artificial intelligence (AI) offers a transformative solution by 

leveraging multimodal data—such as facial expressions, voice patterns, biometric signals, and text inputs—to enable 

automated, accurate, and immediate mood detection, thereby facilitating proactive mental health care. 

This research introduces MoodMate, an AI-driven platform designed to address these challenges through real-time 

mood monitoring and personalized interventions. The objectives of this study are threefold: (1) to develop a multimodal 

AI system integrating facial, voice, biometric, and textual inputs for robust mood detection; (2) to implement adaptive, 

user-tailored interventions to promote mental well-being; and (3) to evaluate the system’s performance across diverse 

demographic groups to ensure inclusivity and effectiveness. The scope of MoodMate encompasses a mobile and web-

based application, emphasizing user privacy, ethical AI practices, and compliance with regulatory frameworks such as 

GDPR and HIPAA. The system is intended as a supportive tool, complementing rather than replacing professional 

mental health care. 

The evolution of mental health technologies, from paper-based journaling to AI-driven multimodal systems, provides 

context for MoodMate’s development, as illustrated in Figure 1. This progression highlights the shift toward automated, 

data-driven approaches that enhance accessibility and precision in mental health monitoring. 

 
Figure 1: Evolution of Mental Health Technologies. 

Table 1 shows Comparison of Traditional vs. AI-Based Mood Tracking Methods 

Table 1: Comparison of Traditional vs. AI-Based Mood Tracking Methods 

Aspect Traditional Methods (e.g., Self-Reports, Diaries) AI-Based Methods (e.g., MoodMate) 

Data Collection Manual entry, subjective Automated, multimodal (face, voice, biometrics) 

Timeliness Delayed (daily/weekly logs) Real-time processing 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                           International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 4, October 2025 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-29518   2150 

www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
Aspect Traditional Methods (e.g., Self-Reports, Diaries) AI-Based Methods (e.g., MoodMate) 

Accuracy Prone to bias and inconsistency Objective, data-driven (85%+ accuracy) 

Interventions None or manual Personalized, automated 

Limitations User burden, low adherence Privacy concerns, hardware needs 

 

II. LITERATURE REVIEW 

Mental health monitoring has evolved from rudimentary self-assessments to sophisticated AI-driven technologies. 

Existing tools include self-report apps like Moodfit and Daylio, which rely on user inputs for tracking emotions, and 

clinical instruments such as the Patient Health Questionnaire (PHQ-9) for depression screening. AI-based emotion 

recognition has advanced, with systems like Affectiva using facial analysis and IBM Watson incorporating NLP for 

sentiment. 

Key studies highlight multimodal approaches. For instance, a 2025 review by Ma et al. on multimodal emotion 

recognition in conversations emphasizes fusion of visual, audio, and textual data for improved accuracy in dialogues. 

Van et al. (2025) explored modality-aware fusion using EEG and ECG signals, achieving robust predictions in 

physiological contexts. Dutta and Ganapathy (2025) focused on real-time multimodal settings for dialogue systems. 

Earlier works, such as Kollias et al. (2019) on Aff-Wild2 dataset, addressed in-the-wild emotion detection, while 

Livingstone and Russo (2018) introduced RAVDESS for audio-visual emotions. 

Gaps persist in real-time processing, where many systems suffer from high latency or require cloud dependency, 

limiting scalability. Personalization is often overlooked, with models failing to adapt to individual cultural or contextual 

nuances. Table 2 shows Theoretical foundations draw from emotion models like Ekman's six basic emotions (anger, 

disgust, fear, happiness, sadness, surprise) and Russell's circumplex model, which maps emotions on valence-arousal 

axes. AI frameworks include deep learning (CNNs for images, RNNs/LSTMs for sequences) and NLP (BERT for text). 

Table 2: Summary of Key Studies on Emotion Recognition Technologies. 

Author(s), Year Method Findings Limitations 

Ma et al., 2024 
Multimodal fusion in 

dialogues 
Improved context-aware accuracy Language barriers 

Van et al., 2025 EEG/ECG-based deep fusion 
High robustness in physiological 

data 
Invasive sensors 

Dutta & Ganapathy, 2025 Real-time multimodal ERC Low latency in conversations Limited datasets 

Kollias et al., 2019 Aff-Wild2 dataset 
In-the-wild valence-arousal 

prediction 
Noisy real-world data 

Livingstone & Russo, 

2018 
RAVDESS audio-visual Multi-emotion classification Controlled settings 

Figure 2 shows emotion theories circumflex model illustrating valence on x-axis and arousal on y-axis, with emotions 

like happy (high valence, high arousal) and sad (low valence, low arousal) plotted). 
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Figure 2:Emotion theories circumflex model

 

The development of Mood Mate is grounded in a systematic approach to designing an AI

mood monitoring and intervention. The system architecture is structured to integrate multiple input modalities, process 

them through advanced AI models, and deliver actionable outputs, ensuring both accuracy and low latency. This section 

outlines the system’s components, AI techniques, real

considerations, providing a comprehensive framework for MoodMate’s functionality.

The system architecture comprises three core modules: input, process

multiple sources: a camera for facial expressions, a microphone for voice analysis, wearable devices for biometric 

signals (e.g., heart rate, skin conductance), and text inputs from user interactions (e.g., 

dialogues). The AI core processes these inputs using modality

robust mood predictions. The output interface delivers personalized interventions and visualizes mood trends through

user-friendly dashboard. Figure 3 illustrates the data flow from input collection to intervention delivery.

Figure 3: MoodMate System Architecture.
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Figure 2:Emotion theories circumflex model 

III. METHODOLOGY 

The development of Mood Mate is grounded in a systematic approach to designing an AI-driven system for real

mood monitoring and intervention. The system architecture is structured to integrate multiple input modalities, process 

them through advanced AI models, and deliver actionable outputs, ensuring both accuracy and low latency. This section 

system’s components, AI techniques, real-time processing strategies, intervention mechanisms, and ethical 

considerations, providing a comprehensive framework for MoodMate’s functionality. 

The system architecture comprises three core modules: input, processing, and output. Input modules capture data from 

multiple sources: a camera for facial expressions, a microphone for voice analysis, wearable devices for biometric 

signals (e.g., heart rate, skin conductance), and text inputs from user interactions (e.g., journal entries or chatbot 

dialogues). The AI core processes these inputs using modality-specific models and a fusion mechanism to generate 

robust mood predictions. The output interface delivers personalized interventions and visualizes mood trends through

friendly dashboard. Figure 3 illustrates the data flow from input collection to intervention delivery.

 
Figure 3: MoodMate System Architecture. 
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mood monitoring and intervention. The system architecture is structured to integrate multiple input modalities, process 

them through advanced AI models, and deliver actionable outputs, ensuring both accuracy and low latency. This section 
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ing, and output. Input modules capture data from 

multiple sources: a camera for facial expressions, a microphone for voice analysis, wearable devices for biometric 
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robust mood predictions. The output interface delivers personalized interventions and visualizes mood trends through a 

friendly dashboard. Figure 3 illustrates the data flow from input collection to intervention delivery. 
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AI Techniques 

MoodMate employs a suite of AI techniques tailored to each input modality: 

Facial Analysis: Facial emotion recognition (FER) leverages pre-trained convolutional neural networks (CNNs) using 

OpenCV, trained on the FER-2013 dataset, which includes over 35,000 images labeled with seven emotions (anger, 

disgust, fear, happiness, sadness, surprise, neutral). The model processes facial landmarks and expressions to classify 

emotional states with an expected accuracy of 70–80%. 

Voice Analysis: Voice data is analyzed using spectrogram-based CNNs implemented with Librosa for audio feature 

extraction (e.g., pitch, prosody, mel-frequency cepstral coefficients). Models are trained on the RAVDESS dataset, 

which contains audio-visual emotional expressions, targeting 75–85% accuracy in detecting affective states from tone 

and speech patterns. 

Text/NLP: Text inputs from user journals or chatbot interactions are processed using BERT (Bidirectional Encoder 

Representations from Transformers) for sentiment analysis. BERT’s contextual understanding enables accurate 

detection of emotional nuances, with expected accuracies of 85–90%. 

Multimodal Fusion: To enhance prediction robustness, MoodMate employs late fusion, where individual modality 

predictions are combined using a multilayer perceptron (MLP) or weighted averaging. This approach integrates 

complementary signals (e.g., facial and voice cues) to achieve an overall accuracy of 85–95%. Figure 4 visualizes the 

fusion process. 

 
Figure 4: Multimodal Fusion Process. 

Real-Time Processing 

To ensure low-latency performance suitable for real-time applications, MoodMate optimizes processing using edge 

computing with TensorFlow Lite for lightweight model deployment on mobile devices. Complex computations, such as 

large-scale model inference, are offloaded to cloud servers when necessary, balancing latency and computational 

demands. The system targets a latency of under 500ms to support seamless user experiences. 

Interventions 

Personalized interventions are triggered based on detected moods and user profiles. For instance, low valence states 

(e.g., sadness) may prompt music recommendations curated from user preferences, while high-arousal states (e.g., 
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anxiety) may trigger guided breathing exercises or chatbot-driven cognitive behavioral therapy (CBT) prompts. 

Interventions are designed to be adaptive, learning from user feedback to improve efficacy over time. 

Ethical Considerations 

MoodMate prioritizes user privacy and ethical AI practices. All data collection adheres to GDPR and HIPAA 

regulations, ensuring informed consent, data anonymization, and secures storage. Users can opt out or request data 

deletion at any time. The system mitigates biases by training on diverse datasets and includes safeguards to prevent 

over-reliance, emphasizing its role as a supportive tool rather than a diagnostic solution. Table 3 shows AI Models and 

their modalities. 

Table 3: AI Models and Their Input Modalities 

Model Type Data Source Expected Accuracy 

CNN (FER) Facial images 70–80% 

CNN (Spectrogram) Voice audio 75–85% 

BERT Text 85–90% 

Fusion MLP Multimodal 85–95% 

 

IV. IMPLEMENTATION 

The implementation of MoodMate translates the proposed methodology into a functional system, integrating hardware 

and software components to enable real-time mood monitoring and personalized interventions. Designed for 

accessibility, the system operates on widely available platforms, including mobile devices (iOS and Android) and web 

browsers, ensuring broad user reach. This section details the hardware and software stack, development phases, and the 

prototype’s user interface, emphasizing scalability, performance, and user-centric design. 

 

Hardware and Software 

MoodMate leverages standard smartphone hardware, including cameras for facial analysis, microphones for voice 

input, and wearables (e.g., smartwatches) for biometric data such as heart rate and skin conductance. Text inputs are 

collected via user interactions in the application. The software stack is built on Python for core development, utilizing 

Keras and PyTorch for model training and inference, Flask for backend API services, and React for a responsive 

frontend interface. TensorFlow Lite ensures efficient edge-based processing for low-latency performance. The system 

integrates with real-time APIs (e.g., WebRTC) for seamless streaming of video and audio data, enabling continuous 

mood analysis. 

 

Development Phases 

The implementation process is structured into four key phases: 

Data Acquisition: The system is trained on established datasets, including FER-2013 (over 35,000 facial images 

labeled with seven emotions), RAVDESS (audio-visual emotional expressions), and Aff-Wild2 (in-the-wild valence-

arousal annotations). Additionally, user data is collected with explicit consent during a pilot study, adhering to ethical 

guidelines and ensuring diversity in age, gender, and cultural backgrounds. 

Model Training: Models for each modality (facial, voice, text) undergo hyperparameter tuning using grid search and 

are validated through 5-fold cross-validation to optimize performance. Multimodal fusion models are trained to 

combine modality-specific predictions, enhancing overall accuracy. 

Integration: Real-time APIs facilitate data streaming and processing. Facial and voice inputs are preprocessed on-

device using OpenCV and Librosa, respectively, while text inputs are analyzed via cloud-based BERT models. The 

fusion layer integrates outputs using a multilayer perceptron, with results delivered to the user interface. 

Prototype Development: The prototype features a user interface with a mood trends dashboard, real-time alerts, and a 

chatbot for interactive interventions. The dashboard displays graphical representations of mood patterns, while the 

chatbot offers tailored suggestions, such as mindfulness exercises or music playlists. Figure 5 illustrates screenshot of 
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the dashboard displaying a line graph of daily mood tre

distribution over time, and a pop-up intervention prompt suggesting a 5

Figure 5: MoodMate User Interface Mockup.

Prototype Features 

The MoodMate prototype is designed for intuitive interaction, with a focus on usability. The dashboard visualizes mood 

trends through graphs and charts, updated in real time to reflect current emotional states. Intervention prompts are 

context-sensitive, triggered by detected moods (e.g., low valence prompts music, high arousal prompts relaxation 

techniques). The chatbot interface supports natural language interactions, leveraging BERT

tailor responses. The system is optimized for low latency

performance on mobile devices. 

Software Tools and Libraries 

The implementation relies on a robust set of tools and libraries, selected for their reliability and compatibility with real

time applications. Table 4 summarizes the key components.

Table 4: Software Tools and Libraries

Tool 

Python 

Keras/PyTorch 

Librosa 

OpenCV 

Flask 

TensorFlow Lite 

React 

WebRTC 

This implementation ensures MoodMate’s functionality as a scalable, user

accurate mood detection and timely interventions across diverse user scenarios.
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up intervention prompt suggesting a 5-minute breathing exercise for detected anxiety.

 
Figure 5: MoodMate User Interface Mockup. 

prototype is designed for intuitive interaction, with a focus on usability. The dashboard visualizes mood 

trends through graphs and charts, updated in real time to reflect current emotional states. Intervention prompts are 

etected moods (e.g., low valence prompts music, high arousal prompts relaxation 

techniques). The chatbot interface supports natural language interactions, leveraging BERT-based sentiment analysis to 

tailor responses. The system is optimized for low latency (<500ms) using TensorFlow Lite, ensuring smooth 

The implementation relies on a robust set of tools and libraries, selected for their reliability and compatibility with real

le 4 summarizes the key components. 

Table 4: Software Tools and Libraries 

Purpose Version

Core programming language 3.12 

Neural network model development 3.5/2.4

Audio feature extraction for voice analysis 0.10 

Facial detection and preprocessing 4.10 

Backend API for real-time processing 3.0 

Edge-based model deployment 2.16 

Frontend user interface 18.2 

Real-time video/audio streaming 1.0 

MoodMate’s functionality as a scalable, user-friendly platform, capable of delivering 

accurate mood detection and timely interventions across diverse user scenarios. 
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V. EXPERIMENTS AND RESULTS 

This section presents the experimental evaluation of MoodMate, designed to assess its performance in real-time mood 

detection and intervention delivery. The experiments encompass both controlled and real-world settings, utilizing 

established datasets and a pilot study to validate the system’s accuracy, latency, and usability. The results demonstrate 

MoodMate’s efficacy in achieving high accuracy and low latency while receiving positive user feedback, positioning it 

as a robust tool for mental health monitoring. 

 

Experimental Setup 

The evaluation leverages two primary data sources: (1) the Aff-Wild2 dataset, which provides in-the-wild valence and 

arousal annotations for facial and vocal expressions, and (2) a two-week pilot study involving 50 participants (aged 18–

65, balanced gender and cultural diversity) conducted in real-world settings. Participants used MoodMate on mobile 

devices, providing facial, voice, biometric, and text inputs with informed consent, adhering to GDPR and HIPAA 

regulations. 

 

Evaluation Metrics: 

Quantitative Metrics: Accuracy, precision, recall, and F1-score for mood classification across modalities (facial, 

voice, multimodal); latency (milliseconds) for real-time processing. 

Usability Metric: System Usability Scale (SUS), a standardized 10-item questionnaire assessing user experience, 

targeting a score above 80 for excellent usability. 

Qualitative Feedback: User comments on intervention efficacy and system usability. 

 

Scenarios: 

Controlled Setting: Participants simulated specific emotions (e.g., happiness, sadness) in a lab environment to test 

model performance under ideal conditions. 

Field Setting: Real-world usage over two weeks, capturing natural mood variations in diverse contexts (e.g., home, 

workplace). 

 

Results 

The quantitative results highlight MoodMate’s robust performance across modalities. The multimodal fusion approach 

achieved an average accuracy of 85%, surpassing unimodal models (facial: 78%, voice: 82%). Latency averaged 

420ms, meeting the target of less than 500ms for real-time applications. Precision, recall, and F1-scores were 

consistent, with multimodal fusion yielding an F1-score of 0.86. Table 5 summarizes these metrics. 

Table 5: Performance Metrics Across Modalities 

Modality Accuracy (%) Precision Recall F1-Score Latency (ms) 

Facial 78 0.76 0.75 0.76 300 

Voice 82 0.80 0.81 0.80 450 

Multimodal 85 0.87 0.86 0.86 420 

Figure 6 illustrates the comparative performance of unimodal versus multimodal approaches, highlighting the 

superiority of fusion in achieving higher accuracy. 
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Figure 6: Unimodal vs. Multimodal Accuracy 

Qualitative results from the pilot study indicate strong user satisfaction, with an average SUS score of 82/100, 

indicating excellent usability. Users reported the interface as “intuitive and non

(e.g., breathing exercises, music suggestions) were helpful in 70% of instances. Figure 7 visualizes mood trends for a 

sample user, showing valence fluctuations over time.

Figure 7: Mood Detection Trends over Time.

 

The evaluation of MoodMate demonstrates significant advancements in real

in its multimodal AI approach, achieving an overall accuracy of 85% and an average latency of 420ms. These results 

position MoodMate as a robust and efficient tool for p

warrant consideration, and the system’s implications and future directions merit further exploration. This section 

analyzes the results, discusses their implications for mental health application

tools, and identifies avenues for future research.
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Figure 6: Unimodal vs. Multimodal Accuracy Comparison. 

Qualitative results from the pilot study indicate strong user satisfaction, with an average SUS score of 82/100, 

indicating excellent usability. Users reported the interface as “intuitive and non-intrusive” and noted that interventions 

reathing exercises, music suggestions) were helpful in 70% of instances. Figure 7 visualizes mood trends for a 

sample user, showing valence fluctuations over time. 

Figure 7: Mood Detection Trends over Time. 

VI. DISCUSSION 

demonstrates significant advancements in real-time mood monitoring, with key strengths 

in its multimodal AI approach, achieving an overall accuracy of 85% and an average latency of 420ms. These results 

position MoodMate as a robust and efficient tool for proactive mental health support. However, certain limitations 

warrant consideration, and the system’s implications and future directions merit further exploration. This section 

analyzes the results, discusses their implications for mental health applications, compares MoodMate with existing 

tools, and identifies avenues for future research. 
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Results Analysis 

MoodMate’s multimodal fusion approach, integrating facial, voice, biometric, and text inputs, outperforms unimodal 

systems, as evidenced by a 7% accuracy improvement over facial-only (78%) and voice-only (82%) models. The low 

latency (<500ms) ensures seamless real-time performance, critical for user engagement. However, performance in noisy 

environments, particularly for voice analysis, showed a 10% accuracy reduction due to background interference, 

highlighting a need for enhanced noise-robust algorithms. Facial analysis remained consistent across varied lighting 

conditions, benefiting from pre-trained models like those trained on FER-2013. User feedback, with an average SUS 

score of 82/100, underscores the system’s usability and the effectiveness of personalized interventions, such as 

breathing exercises, which were rated helpful in 70% of cases. 

 

Implications 

MoodMate’s capabilities have significant implications for mental health applications. In telehealth, it can enable remote 

monitoring, allowing clinicians to track patient mood trends in real time. In workplace wellness programs, MoodMate 

can support stress management by delivering timely interventions during high-pressure scenarios. For general users, the 

system democratizes access to mental health tools, offering a scalable solution for daily emotional well-being. Table 7 

compares MoodMate with state-of-the-art tools, illustrating its competitive edge. 

Table 7: Comparison of MoodMate with Existing Tools 

Tool Modalities Accuracy (%) 
Real-Time 

Capability 
Key Features 

MoodMate 
Multimodal (facial, voice, 

 biometric, text) 
85 Yes (<500ms) 

Real-time fusion, personalized 

interventions 

Affectiva Facial 75 Partial Facial emotion recognition 

IBM Watson Text 80 Yes NLP-based sentiment analysis 

Wysa Text (chatbot) N/A Yes Conversational AI, CBT prompts 

 

Future Work 

Future enhancements include developing adaptive learning algorithms to personalize models based on longitudinal user 

data, reducing cultural biases through diverse datasets, and integrating virtual reality (VR) or augmented reality (AR) 

for immersive interventions. Long-term studies are needed to assess MoodMate’s impact on mental health outcomes 

and its scalability across global populations. 

 

VII. CONCLUSION 

MoodMate represents a significant advancement in AI-driven mental health technology, delivering real-time mood 

monitoring and personalized interventions through a multimodal approach. The system achieves an average accuracy of 

85% across facial, voice, biometric, and text inputs, with a latency of less than 500ms, ensuring seamless user 

experiences. User feedback, reflected in an SUS score of 82/100, underscores the platform’s usability and the efficacy 

of its tailored interventions, such as breathing exercises and music recommendations. These findings highlight 

MoodMate’s ability to address critical gaps in traditional mood tracking, offering objective, timely, and user-centric 

support. 

The broader impact of MoodMate lies in its potential to democratize mental health care, making proactive tools 

accessible to diverse populations, including underserved communities. By integrating with telehealth and workplace 

wellness programs, MoodMate can enhance remote monitoring and stress management, contributing to global mental 

health initiatives. However, challenges such as cultural biases in datasets and hardware dependencies necessitate 

ongoing refinement.Future research should focus on adaptive learning to personalize models, incorporation of diverse 

datasets to improve inclusivity, and exploration of immersive technologies like VR/AR for enhanced interventions. 

Longitudinal studies are essential to evaluate MoodMate’s sustained impact on mental well-being. By addressing these 
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areas, MoodMate can pave the way for scalable, ethical, and impactful mental health solutions, fostering further 

innovation and adoption in the field. 
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