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Abstract

This research employs real- time digital signal processing technologies and a neural network to create
a system capable of generating the impulse response (IR) of a Marshall 1960A guitar cabinet speaker
depending on a user-specified microphone setup. The microphone type, location of the speaker on
which the microphone is placed, the distance between the microphone and the cabinet, and off-axis
angle are all used as inputs by the model. Since the network can learn the correlations between the
microphone position inputs and the related IR outputs, the trained neural network model can create
IR for the speaker cabinet for both sounds that exist in the dataset and sounds that do not exist in the
dataset. Cross-correlation, error-to-signal ratio, power spectral density error, and magnitude- squared
coherence were used to evaluate the output of the model. Mean Opinion Score (MOS) listening tests
were performed to determine the similarity of the emulated guitar signals. According to the results, the
emulated cabinet sounds were perceived to be nearly identical to the original sounds. The performance
of the implemented real-time audio plugin is proved to be computationally efficient. Since raw IR data
for each microphone setup does not need to be explicitly stored in the PC's memory, using it in music
production work allows the user to change the settings while hearing the differences without having to

redo the IR file loading procedure.

Keywords: Neural Networks, Impulse Response, Digital Signal Processing, Speaker Cabinet, Real-Time

Emulation
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