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AI Models like Demucs can separate stems even when originals aren’t available

From Studio Stems to Real-Time Stems



Demucs: Hybrid Transformer for Music Separation

SPECTROGRAM BRANCH

Waveform -> 
STFT -> (Problem)
Features -> 
ISTFT -> (Problem)
Separated Stems

AUDIO BRANCH

Waveform ->
Features ->
Separated Stems



From Research to Real-Time: What Breaks?

PyTorch (Research) C++ Audio Plugin 
(Production)

Runtime Python Native C++

Model format .pt .onnx

Complex Tensors ✅ ❌

Real-time ❌ ✅



Unsupported Ops: Complex Tensors & FFTs



Understanding the Short Time Fourier Transform

STFT shows how frequency content evolves with time - both in magnitude and phase



Replacing Complex Tensors with Real Tensors



Replacing Complex Tensors with Real Tensors



Verifying Equivalence



Testing Numerical Fidelity

Stem PyTorch (in dB) ONNX with C++ (in dB)

drums 9.46 9.47

bass 7.76 7.77

other 4.69 4.65

vocals 7.84 7.83

Overall 7.44 7.43



Bringing Real-Time Stems to DJs



Takeaways: Porting ML Models to Audio Apps

1. Don’t trust torch.onnx.export() blindly. Inspect each op.

2. Replace complex ops with real-valued equivalents.

3. Test numerically, not visually.

4. Benchmark end-to-end performance.

5. Think signal processing + software engineering, not just machine learning.



Getting Involved


