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1 System Overview 

1.1 Purpose of the Artefact 

 

This artefact is a multimodal AI system designed to integrate with video conferencing 

workflows, capturing both visual and audio cues in real time to deliver actionable sentiment 

and behavioral insights. It performs: 

• Real-time body language and gesture tracking using MediaPipe Pose/Holistic. 

• Speech sentiment & emotion detection using fine-tuned transformer-based NLP 

models. 

• Live visualization of sentiment results in the user interface. 

• Session data export for post-analysis. 

The system is intended for sales and relationship management contexts, where understanding 

client engagement in virtual meetings can improve outcomes. 

1.2 Methodology Justification 

The design of this artefact draws on a review of state-of-the-art multimodal analysis 

frameworks and the practical requirements of real-time business communication. MediaPipe 

Pose and Holistic were selected over alternatives such as OpenPose due to their lightweight 

performance, CPU compatibility, and built-in landmark normalization, which reduce 

preprocessing overhead. HuggingFace Transformers were chosen for speech sentiment and 

emotion analysis because of their pre-trained, domain-adaptable models and straightforward 

integration via the pipeline API. 

Streamlit with streamlit-webrtc was preferred over traditional Flask/Django deployments for 

its ability to provide a browser-based, interactive dashboard with minimal latency and 

without complex server setup. This stack balances accuracy, interpretability, and deployment 

speed, directly aligning with the project’s research objectives and constraints. 

1.3 High-Level Architecture 

 

The system consists of the following components: 

1. Video Processing Module – Captures webcam stream, applies pose/gesture detection 

via MediaPipe. 

2. Audio Capture & Sentiment Module – Uses sounddevice for real-time audio stream 

capture and HuggingFace Transformers pipeline for sentiment/emotion analysis. 

3. UI & Streaming Layer – Streamlit front-end with streamlit-webrtc for video/audio 

streaming, and Plotly for visualizing live sentiment. 

4. Data Export Module – Outputs structured CSV logs containing timestamps, detected 

sentiment, emotion confidence scores, and behavioral metrics. 
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Data Flow: 

Webcam/Audio → Pre-processing → AI Inference (pose, sentiment) → Real-time 

visualization → Optional CSV export. 

1.4 System Requirements 

 

Hardware 

• CPU: Intel i5/i7 or AMD Ryzen 5/7 (Quad-Core or higher) 

• RAM: Minimum 8 GB (16 GB recommended) 

• Storage: 2 GB free space 

• Webcam and microphone (USB or integrated) 

• GPU: Optional, for faster inference (NVIDIA CUDA-supported) 

Software 

• OS: Windows 10/11 (tested), macOS, or Linux 

• Python: 3.9+ 

• Package Manager: Conda or pip 

• Web Browser: Chrome/Edge/Firefox (latest versions) 

• IDE/Text Editor: Visual Studio Code or equivalent 

Python Dependencies 

Key libraries: opencv-python, mediapipe, streamlit, streamlit-webrtc, plotly, sounddevice, 

transformers, numpy, pandas, av 

 

2 Installation & Configuration 

2.1 Prerequisites 

• Install Miniconda or Anaconda from https://docs.conda.io/en/latest/miniconda.html. 

• Install Visual Studio Code from https://code.visualstudio.com/. 

2.2 Setup Steps 

 

1. Create Conda Environment: 

a. conda create -n multimodal_ai 

python=3.9 

b. conda activate multimodal_ai 

2. Install Required Packages 

a. pip install opencv-python mediapipe 

streamlit streamlit-webrtc plotly 

sounddevice transformers numpy 

pandas av 

3. Clone or Download Repository 

a. git clone https://github.com/[your-

repo-name].git 

b. cd [your-repo-name] 

4. Environment Variables 

a. Create an .env file in the project root 

if API keys or credentials are needed. 

b. Example: 

API_KEY=your_api_key_here 

 

https://docs.conda.io/en/latest/miniconda.html
https://code.visualstudio.com/
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3 Running the System 

3.1 Launching the Application 

 

From the terminal inside your Conda environment: streamlit run app.py 

• Default browser will open at http://localhost:8501. 

• Grant permission for camera and microphone when prompted. 

3.2 Using the Interface 
 

• Mode Selector: Choose between Pose Detection or Holistic Detection. 

• Start Video/Audio: Click Start to begin analysis. 

• Live Sentiment Label: Sentiment/emotion label will display in real time above the video 

feed. 

• Stop Session: Click Stop to end capture and save logs. 

3.3 Output 

 

Real-time Display: 

• Video feed with overlay of detected pose landmarks. 

• Live sentiment classification label with confidence. 

Exported Data: 

• CSV file saved in /exports folder with: 

o Timestamp 

o Sentiment label 

o Emotion confidence score 

o Pose/gesture metadata 

3.4 Testing 

 

Run system using a short, pre-recorded test clip (optional). 

Verify: 

• Video feed is displayed with pose landmarks. 

• Sentiment label updates in real time. 

• CSV output is generated and contains valid timestamps and predictions. 

3.5 Troubleshooting 

 

 

 

Issue Possible Cause Solution 

Webcam not found Permission blocked Enable camera/mic in browser 

Audio not captured Wrong audio device Check system sound settings 

High CPU usage Running without GPU Reduce resolution in app.py settings 

Streamlit not loading Port conflict Run streamlit run app.py --server.port 8502 
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