Eye- and head-tracking
Subject preparation: Ensure the subject is securely seated in the designated chair for all trials. Adjust the seating position for stability and comfort to minimize the risk for unwanted head movements or mask slippages.
Eye-tracker placement: Place the head-mounted eye-tracker on the subject’s head. Secure the head and eye-tracker using hook-and-loop straps or an equivalent method to minimize head movement.

Camera alignment and calibration: Confirm that the cameras have an unobstructed view of the eyes throughout all movements. Ensure no noticeable mask slippage occurs during active head movements. Strap the subject to the chair and perform the eye-tracker calibration. Do not adjust the eye-tracker position after calibration.
2.2.1	Determining the rotation point: Set the point of rotation around which the whole-body rotation will take place by adjusting the rotation point of the mechanical sled. Ensure this point is positioned between the subject’s eyes to adjust for height differences.

Head-tracker installation: Secure the head-mounted tracker firmly to the subject’s head.

Optokinetic stimulation

Selecting the visual stimulation: Choose a high-contrast visual scene with scattered lines or dots centered around a fixation point. Position the fixation point directly in front of the subject’s eyes in both vertical and horizontal dimensions.
3.2	Preparing the environment: Eliminate distracting light sources to ensure the visual scene is the only illumination. Use a screen large enough to encompass as much of the subject’s visual field as possible.
3.3	Subject instructions: Instruct the subject to maintain fixation on the central point throughout the trial. Inform the subject that the trial is starting before beginning any recordings.
3.4	Trial execution: Start the eye- and head-tracking software. Present the static visual scene for 10 s before initiating motion.
3.5	Motion stimulation: At 1-2 s before motion onset, instruct the subject to keep their eyes wide open. Initiate visual motion, rotating the scene to a fixed amplitude at a predetermined acceleration.

Vestibular stimulation

Preparing the environment and subject: Ensure the room is completely dark to eliminate visual directional cues. Secure the subject in the mechanized sled, minimizing the risk of unintended head or body movements.
4.2	Subject instructions: Instruct the subject to visualize a central fixation point and maintain gaze on it throughout the trial. While small deviations are difficult to eliminate, this will help promote gaze stability during motion.
4.3	Trial execution: Inform the subject that the trial is about to start. Start the eye- and head-tracking software, allowing 10 s to pass before initiating movement.
4.4	Motion stimulation: At 1-2 s before movement onset, instruct the subject to keep their eyes wide open. Activate the mechanical sled to produce a head rotation matching the amplitude and acceleration of the optokinetic movement in step 3.5.
Visuovestibular stimulation

Combined stimulation setup: Seat the subject in the mechanical sled and present the visual scene following steps 3.1–3.3.
5.2	Trial execution: Repeat steps 4.3–4.5 to activate the whole-body rotation while the subject views the static visual scene.
Data analysis
Data collection and preparation 

Use eye-tracking software (e.g., C-ETD) to analyze eye-tracking videos and extract torsional, vertical, and horizontal eye movements.

Configure and calibrate pupil tracking according to the eye-tracking system's guidelines. When assessing torsional responses by feature tracking, select two reference points on each side of the pupil for both eyes. These reference points should feature distinct topographical features that can be used for template matching. Run the eye-tracking analysis program to generate positional data over time and export all eye movement data into a separate file.

In the exported file, filter the data using the signal quality index provided by the software. For C-ETD, retain only data with a signal quality > 0.5, or an equivalent quality threshold for other systems.

Select the eye with the highest number of frames scoring > 0.5 in signal quality. Average torsion data across the best-quality tracking lines for the selected eye, ensuring representation from both sides of the pupil.

Data visualization and quality control

Digitize and synchronize input data from the eye-tracking system (eye movements, head position, and chair motion) before importing it into the analysis software. 

Visually inspect the data, including torsional, vertical, and horizontal eye positions over time, as well as head position in the roll plane, to verify a stable baseline and expected movement responses during each trial
Exclude slow phases coinciding with unexpected eye or head movements to maintain data quality and fixation consistency.
To analyze slow phases, manually trace each torsional slow phase to exclude confounding data. Calculate slow-phase velocity as the change in amplitude divided by the duration. Evaluate the timing of nystagmus beats (onset of quick phases) to analyze temporal distribution. Record the total number of nystagmus beats per trial. This may be done by counting the number of recorded quick phases for each trial and subject.
Include all slow-phase traces from every trial and participant to ensure reliable, representative data and enhance statistical power.

Quantifying sensory contributions
Determine eye-stimulus gain by comparing each slow-phase acceleration with the corresponding stimulus acceleration, dividing the torsional acceleration by the optokinetic or head rotation acceleration for each trial.

Assess sensory-specific contributions by dividing the mean slow-phase gain from visual and vestibular trials by that from visuo-vestibular trials to compute an index. Perform this on the averaged data for each subject and acceleration condition. For example, if visual and vestibular trials yield torsional accelerations of 3 deg/s2 and 7 deg/s2, respectively, and visuo-vestibular trials produce 10 deg/s2, the visual and vestibular contributions would be 30% and 70%, respectively.

