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ACTION VISION
(see and act)

PERCEPTION
(assessment of the environment)

For direct guidance 
of actions in a closed 
feed-back loop

For visual evaluation of the 
world, with possible 
influence on behaviour at
time perspectives from very
short to very long
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Depending on the environment and its conditions, all animals need 
to select habitat and choose from their behavioral repertoire -
SETTING A MOTIVATIONAL STATE  FOR SUITABLE ACTIVITIES
(BEHAVIORAL STATE)

• Searching for good habitats 
• Search for food, pursue prey
• Protect against threats, escape from danger
• Interactions with individuals of the same species to keep 

territories, promote social status, reproduce or care for offspring
• Grooming, cleaning
• Caring for nests, burrows, or shelters
• Resting, sleeping





Ø SCENE-SPECIFIC INFORMATION
Ø ENVIRONMENT-TYPICAL INFORMATION

another single scene,
same environment

single scene



another single scene,
same environment

single scene

Ø SCENE-SPECIFIC INFORMATION
Ø ENVIRONMENT-TYPICAL INFORMATION

Average over many 
scenes to get environment- 
typical features

This is what an imaging system with slow 
neurons would integrate over time



Intensity Range Spectral

INTENSITY VISIBLE STRUCTURE SPECTRAL BALANCE

VERTICAL LIGHT GRADIENTS



DIFFERENT
ENVIRONMENTS



UNDER WATER

DIFFERENT
ENVIRONMENTS
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Essential aspects that can be read 
from the Vertical Light Gradient

• Type of environment
• Weather conditions
• Time of day
• Season
• Depth in water (for aquatic 

animals)
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Intensity Range Spectral

1. INTENSITY 2. VISIBLE STRUCTURE 3. SPECTRAL BALANCE

VERTICAL LIGHT GRADIENTS

4. DYNAMICS (s) 5. DYNAMICS (min) 6. SCENE DEPTH
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Vertical Light Gradients control 
behavioural choice in:

• Box jellyfish
• Millipedes
• Moths
• Jumping spiders
• Mice
• Generally, in animals and humans alike?

(Rob Lucas, Manchester, UK)



Ecological interactions Light pollution



Animal husbandry



Animal husbandry



Office Factory Castle

Tenerife gardenBeach dunesAlpine meadow

Human lighting….






