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Field curvature and focus variation studies for the HUD
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Xi’an Technological University
[Abstract] This study addresses the issues of visual fatigue and image distortion caused by the use of in—vehicle
head—up displays (HUDs). By calculating the depth of field of the human eye, the study optimizes the HUD
design results and matches them with the SPEOS multi—physics simulation experimental method to explore the
depth of field range of HUDs and the allowable focus variation range when the human eye dynamically observes
images. With the development of smart cockpits, drivers need to frequently process complex interfaces with
superimposed HUD information. However, the unevenness of the focal plane causes the human eye to
repeatedly adjust the lens, leading to visual fatigue and reduced cognitive efficiency. The study verifies the depth
of field range of the human eye to guide the depth of field requirements for HUD design, and organizes the
focus adjustment range when the human eye dynamically observes images according to this range. This

effectively alleviates visual fatigue issues in HUD usage and provides important theoretical basis for HUD design.
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