Supplementary Data

Materials and methods
Optimization of WTLCC parameters
The training length was chosen uniformly from integers between 20 and 100, while the learning rate was uniformly sampled between 0.005 and 0.01. The optimization target was to maximize the area under the receiver operating curve (ROC-AUC) classification score. Bayesian optimization models were used as the scoring function, based on selected hyperparameters, to search for the maximum classification score by exploring different hyperparameter sets.
Learning procedure and network structure
The hyperparameters of the networks are shown in Supplementary Table 1. Across all the experiments, a total of 2016 models were trained on two separate machines—one with Intel i7-11700, 16 core CPU and Nvidia RTX 3080 Ti with 12 GB of VRAM and the second with Ryzen 9 3900XT 12 core CPU and Nvidia RTX 3090 with 24 GB of VRAM. All of the models were trained via balanced binary cross-entropy loss, with the balancing factor being positive to negative class balance. Both the initial learning rate and the number of epochs were optimized from model to model. Early stopping with a patience of 15 epochs was used to stop poorly performing models from continuing. The Adam optimizer (Kingma et. Al, 2014) was used along with the gradient accumulation method, which accumulated gradients from 16 batches of 256 examples before performing an optimizer step. The gradients were not clipped during training. Model performance in the validation dataset was logged at the end of every epoch, and running averages of the training dataset were recorded every 10 steps. The source code used for analysis is available at https://github.com/AUTOMATIC-BRAIN-ANS/WTLCC-Transients-NN.
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Supplementary Table 1.
Feature Extractor Structure.
	Feature Extractor Structure:

	1 x Convolution block #1

	Conv2d
	32 filters, 7x7, 1 stride

	BatchNorm2d
	32 norms

	ReLu activation
	--

	1 x Convolution block #2

	Conv2d
	64 filters, 5x5, 1 stride

	BatchNorm2d
	64 norms

	ReLu activation
	--

	3 x Residual Block – residual connection from input to last activation

	Conv2d
	64 filters, 3x3, 1 stride

	BatchNorm2d
	64 norms

	ReLu activation
	--

	Conv2d
	64 filters, 3x3, 1 stride

	BatchNorm2d
	64 norms

	Residual sum
	BatchNorm output + layer input

	ReLU
	--

	Adaptive Pooling (1 feature from each channel)

	Classifier Structure:

	Fully connected Layer + ReLU
	128 neurons, 0.3 dropout probability, ReLU activation

	Fully connected Layer + ReLU
	128 neurons, 0.3 dropout probability, ReLU activation

	Fully connected Layer
	1 neuron

	Sigmoid
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Supplementary Figure 1
Flow chart of the study design based on recordings from Wroclaw University Hospital. Abbreviations: ICP, intracranial pressure; ICU, intensive care unit; ICM+, intensive care monitoring software
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Supplementary Figure 2
Flow chart of the study design based on recordings from the CENTER-TBI database. Abbreviations: EVD – external ventricular drainage, CPP – cerebral perfusion pressure, ICP – intracranial pressure, ICU – intensive care unit
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Supplementary Figure 3
An exemplary representation of windowed time-lagged cross-correlation (WTLCC) matrix. WTLCC is applied to two series I1(n) and I2(n) of length N, creating a matrix with K rows and J columns, where each row k corresponds to a time-lagged cross-correlation for the kth window between both signals. Each value in this row is a time-lagged correlation value of the windowed signals, with the lag lk,j for the jth column being equal to lk,j = j-J/2 samples (a negative number of samples means that the window of series I1 is translated such that the number of samples forward in relation to the series I2).
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