How much visual field loss can you tolerate on the road?

Impact of central and peripheral scotomas on road hazard localization
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Introduction

Both central and peripheral vision contribute to hazard detection in dynamic road scenes’

It's unclear, however, how much we rely on peripheral or central vision, and how much
field loss is tolerable
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Can drivers detect hazards using peripheral or central vision alone?
How much of the visual field can they lose and still detect hazards?

If a hazard appears, indicate whether it is on the left or right of frame
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Can we tolerate peripheral or central field loss?

Visual field loss at 80% performance
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Do foveal scotoma and foveal aperture differ?
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Are foveal and peripheral thresholds correlated?

If you can tolerate more central vision loss,
you can tolerate more peripheral vision loss
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What’s the relation between gaze strategy and scotoma type?

Gaze strategy in the foveal scotoma task

With more occlusion, drivers make
more saccades to sample scene

Saccades away from occluded region
maximize new information
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Gaze strategy in the peripheral scotoma task

Saccade amplitude tracks the radius Smaller visible aperture,
of the visible aperture more saccades
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Conclusion

Hazard detection in road scenes is highly resistant to visual field loss
Either central or peripheral vision alone can support hazard detection

Drivers adopt different strategies to cope with what they can’t see
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