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With recent advances in display technology, there is a growing trend in using a large screen divided into multiple windows
or connecting multiple displays to use them together. In such scenarios, the screen can be divided into task-relevant and
task-irrelevant windows, allowing selective reduction of the refresh rate in the latter to enhance energy efficiency. However,
whether the decrease in the refresh rate in the task-irrelevant window affects task performance in the task-relevant window
remains unknown. Here, in two experiments, we adopted critical flicker-fusion frequency (CFF) measurement and image quality
degradation detection tasks to investigate the impact of reducing the refresh rate of the task-irrelevant window on the temporal
and spatial resolution in the task-relevant window. We found that the refresh rate reduction of the task-irrelevant window affected
the temporal, but not the spatial resolution of the task-relevant window. These results suggest that the nature of the current task
in the task-relevant window must be considered if the refresh rate in the task-irrelevant window is to be reduced in real-world

display usage scenarios.
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Figure 1. Experimental procedure of Experiment 1. (A) Example trial of measuring critical flicker—fusion frequency (CFF). Participants

responded whether they perceived flickering of the task-relevant window in the 1% stimuli or in the 2™ stimuli. (B) Temporal

frequency of luminance variations in a square wave form. Top—part of B indicates 180 Hz and bottom—part of B indicates 90 Hz.
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Figure 2. The impact of the temporal frequency of the
task—irrelevant window on CFF of the task-relevant window.
The graph depicts the average CFF of the task—relevant window
by the temporal frequency of the task-irrelevant window (2 =
20). Error bars indicate 95% credible intervals.
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Figure 3. Procedure of Experiment 2. Example trial of detecting image quality degradation.
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Figure 4. The impact of the temporal frequency of the
task—irrelevant window on the image quality degradation
detection task performance of the task-relevant window. The
graph depicts the hit rate of image quality degradation detection
task by the temporal frequency of the task—irrelevant window.
Pale gray indicates the average hit rate for the easy condition,
while dark gray indicates the average hit rate for the difficult
condition (2 = 15). Error bars indicate 95% credible intervals.
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