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Project Description This project explores Vision and Speech-guided Real-time 

Emotion Recognition for human-robot interaction. By 
combining computer vision and speech processing, robots can 
interpret visual and contextual cues, such as facial expressions 
and verbal speech, to detect emotion in real time. This 
approach will pave more intuitive interaction, bridging the gap 
between humans and machines and creating a better affective 
loop.  
 
The student working on this project will contribute to 
implementing a real-time model for emotion recognition from 
visual cues (facial expression/body gestures) and speech and 
integrating these into a multimodal fashion. Furthermore, the 
student will evaluate the model’s performance through robot 
experiments. Since this project is research-based, apart from 
technical contribution, the students contribute by writing a 
report/research paper on the work done, aiming for the 
research conference.  

Summary of project 
objectives 

The student will develop a real-time model for emotion 
recognition by fusing visual cues (facial expressions) and audio 
input. Student will integrate the modal on robots (Furhat or 
Pepper) for interaction. By evaluating accuracy, speed, and user 
interaction, the student will refine the model’s performance and 
produce a research-quality report. 

Work Plan Week 1: Project Setup and Literature Review 
Objectives 

• Project setup, and research on emotion recognition and 
text generation.  

Tasks: 
• Codebase Setup with PyTorch, Hugging Face, OpenCV, 

and WandB, Github. 
• Study key papers on vision and speech-based emotion 

recognition. 
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• Identify and gather appropriate image/video and speech 
datasets. 

Expected Outcome: 
• A fully configured development environment. 
• A refined plan on which datasets and baseline emotion 

recognition models to use. 
 
Week 2: Data Preparation and Initial Experiments 
Objectives: 

• Prepare and organize data and run initial experiments to 
validate feasibility. 

Tasks: 
• Write scripts for structuring visual and audio data and 

data preprocessing (e.g., frame extraction, audio 
cleaning). 

• Conduct baseline experiments (e.g., off-the-shelf facial 
expression recognition model developed from Cognitive 
Robotics Lab or finetune simple facial/audio expression 
recognition models). 

Expected Outcome: 
• A processed dataset suitable for model development. 
• Simplest baseline to guide further development. 
• Identification of any immediate data gaps or model 

constraints. 
 
Week 3: Unimodal Emotion Recognition  
Objectives: 

• Implement and train individual models for vision-based 
and audio-based emotion recognition, focusing on real-
time feasibility. 

Tasks: 
• Choose or adapt a deep model (Variant of YOLO) for 

facial expression recognition. 
• Choose or adapt a deep model (Variant of Wav2Vec or 

fairseq S2T) for speech expression recognition. 
• Train on the dataset, and track performance. 

Expected Outcome: 
• Two functioning, modality-specific emotion recognition 

models (vision + audio). 
 

 
Week 4 and 5: Multimodal Emotion Recognition 
Objectives: 
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• Combine the vision and audio models into a single 
multimodal emotion recognition model. 

 
Tasks: 
• Explore techniques like feature concatenation, attention-

based fusion, or late fusion for combining visual and 
audio embeddings 

• Implement or adapt an existing multimodal framework. 
• Train the fused model on the audio-visual dataset. 
• Compare results against single-modality baselines. 
 

Expected Outcome: 
• A working multimodal emotion recognition model that 

leverages both vision and audio. 
 
 
Week 6: Robot Integration and Documentation 
Objectives: 

• Integrate the multimodal model into the Furhat or Robot 
for real-time emotion recognition. 

• Initial document the work 
 

Tasks: 
• Configure the robot’s camera and microphone to 

capture live video and audio feeds. 
• Connect the feeds to the multimodal model in real time. 
• Conduct initial test sessions with the robot to validate 

end-to-end performance. 
 

Expected Outcome: 
• A real-time prototype that detects emotion using both 

vision and audio via the robot’s sensors. 
• Preliminary documentation on the work done so far. 

 
Week 7: Documentation 
Objectives: 

• Finalize the multimodal emotion recognition model, 
document the work 

 
Tasks: 

• Compile methodology, experiments, results, and lessons 
learned into a final report  

• Provide technical documentation for future researchers 
or developers through github. 
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Expected Outcome: 
• A completed, documented multimodal emotion 

recognition system integrated with a robot platform. 
• A final written deliverable (paper or report) detailing the 

approach, experiments, and findings. 
 

learning outcomes 
Student will... 

Deep Learning Fundamentals 
• Apply core concepts of computer vision and speech 

processing for emotion recognition  
Advanced Deep learning (Multimodal Fusion) 

• Fuse visual (facial expressions) and audio data to 
enhance multimodal emotion recognition. using 
multimodal fusion method. 

Real-Time Robotics Integration 
• Implement real-time integration on a robot 

(Furhat/Pepper), optimizing performance and handling 
live sensor inputs. 

Experimentation & Evaluation 
• Track and refine model performance using 

experimentation tools (e.g., WandB), analysing results to 
improve accuracy. 

Collaboration & Teamwork 
• Work closely with supervisors, managing code (Git) and 

sharing progress. 
• Troubleshoot technical challenges, adapt to new 

methodologies, and refine approaches based on 
experimental outcomes. 

Technical Writing & Presentation 
• Document methods, experiments, and findings; present 

research insights in written reports and demos. 
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