
Both central and peripheral vision contribute to hazard detection in dynamic road scenes1

It’s unclear, however, how much we rely on peripheral or central vision, and how much 
field loss is tolerable

Do foveal scotoma and foveal aperture differ?

Are foveal and peripheral thresholds correlated?

Conclusion
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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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Can drivers detect hazards using peripheral or central vision alone?
How much of the visual field can they lose and still detect hazards?

Task – 270 road videos 2s long
If a hazard appears, indicate whether it is on the left or right of frame

What’s the relation between gaze strategy and scotoma type?

Method

Introduction

Sample
36 licensed drivers
Age 18-35

Hazard Examples

Mask (250ms)

Pre-hazard video 
Min 500ms, Max 1.5s

HAZARD ONSET

Feedback 
Given

Correct motor 
errors

Correct your 
response?

FEEDBACK

Correct your 
response?

FEEDBACK

Hazard-present video
Min 500ms, Max 1.5s

Peripheral Scotoma Foveal Scotoma
Foveal Scotoma Peripheral Scotoma
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If you can tolerate more central vision loss, 
you can tolerate more peripheral vision loss

Psychometric Function

Gaze strategy in the foveal scotoma task

Can we tolerate peripheral or central field loss?

Yes, 
central vision alone

NO

p = 0.33

0 2 4 6 8 10 12
Aperture Diameter (DVA)

0

10

20

Sa
cc

ad
e 

A
m

pl
itu

de

Est = 0.32
p < 0.01

Est = -0.05
p < 0.01

Smaller visible aperture, 
more saccades

3 up 1 down staircase

Download a copy

Gaze strategy in the peripheral scotoma task
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Est = 0.83
p < 0.01

Est = 0.09 
p < 0.01

Saccades away from occluded region 
maximize new information

With more occlusion, drivers make
more saccades to sample scene

Saccade amplitude tracks the radius 
of the visible aperture
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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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