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      Technical environment
    

  
  
    
  
  
    Global standard    220V-240V/50Hz-60Hz  

  
    	deutsch 
	english 
	español 
	français 
	italiano 
	nederlands    


  







  
  
    Standard for USA/Canada    120V/60Hz, 277V/60Hz  

  
    	english (USA/CAN)    


  



  
  
    	中文
	日本語


  







  Our contents are shown to you in English. Product data is displayed for a technical region using USA/Canada 120V/60Hz, 277V/50Hz-60Hz.





  









back












[image: ERCO]










Search result












Quicklinks

All products


Consulting


Career


Downloads


About ERCO














  
    More user friendliness for you
  

  
    ERCO wants to offer you the best possible service. This website stores cookies for this purpose. By continuing to use this website, you consent to the use of cookies. For more information, please read our privacy policy. If you click on "Do not agree", essential cookies will continue to be set. Certain contents of external pages can no longer be displayed.  
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Adaptation (eye): adaptation to different lighting conditions






    
    
    
      





[image: Adaptation (eye): the pupil controls the incidence of light.]









Adaptation is the adjustment of the eye to different luminances. When changing from light to dark and vice versa, adaptation is initially performed by enlarging or reducing the pupil. Most of the adaptive capability is provided by two photoreceptors on the retina. The  receptors are effective in the dark, i.e. in the area of night vision (scotopic vision), the cones enable day vision (photopic vision), whilst in the transitional area of twilight vision (mesopic vision) both receptor systems are activated.









    
    

    
      

  
        
      
        Would you like to find out more?
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          Overview of adaptation

          

        

      

    

  
  
    
    

    
      
  
    
      
        
          
            What is meant by adaptation of the eye?
          

                    
            
              One of the most remarkable feats of the eye is its ability to adjust to different
lighting conditions. This process is called adaptation. We perceive our environment in moonlight as well as in sunlight, although illuminance in these situations differs by a factor of 105. The efficiency of the eye extends over an even wider range – a star faintly shining in the night sky is still perceived even though it only reaches an illuminance of 9.3x10–14Fc. (10-12lx) in the eye.            

          

                  

      

    

  
    
    

    
      

  
    
      
                  Light-dark adaptation

                          
            The transition to dark rooms requires the eye to adapt, because the eye cannot process all visible luminances simultaneously but only adapts to limited brightness ranges. When going from outdoor to indoor spaces, for example in an exhibition that has to work with lower lighting levels due to conservational aspects, it is advisable to take this adaptation time into account and provide intermediate spaces with decreasing brightness. Once the eye has adjusted to a darker surroundings, even low intensity lighting can be sufficient to create a bright impression.

          

                      

    

  


    
    

    
      

  
    
      
                  Dark-light adaptation

                          
            Adaptation to a brighter environment occurs much faster than adaptation to dark. For example, leaving a dark interior room towards intense sunlight is considered less critical than going from lit rooms into nocturnal environments. Compared to the adaptation efficiency of the receptors, the pupil only makes a very small contribution to brightness adaptation.

          

                      

    

  


    
    

    
      

  
    
      
          
      
        [image: Graphic explains the adaptation of the eye in bright and low light.]
      

        
        If the light dazzles, the diameter of the pupil decreases. In dark viewing conditions, it widens to allow as much light as possible to reach the retina.
      

            

  


    
    

    
      
  
    
      
        
          
            Why is light adaptation faster than dark adaptation?
          

                    
            
              Everyone is familiar with this: when moving from dark to light surroundings, the eyes "get used" to the brightness much faster than the opposite way into darkness. With light-dark adaptation, often only called dark adaptation, switching from cone vision to rod vision takes place and the pupils dilate to let as much light as possible into the eye. Rhodospin is formed in the rods to transmit incoming light stimuli to the brain. Colloquially, this visual pigment is also called visual purple. It can take up to 30 minutes for the eye to adjust to the dark environment.
The cones are relieved, which leads to a decrease in visual acuity  and color perception  as darkness increases.            

          

                  

      

    

  
    
    

    
      

  
    
      
        
          
                          
              

                        
                              
                  Interesting:                

                            Very high light intensities can sometimes cause our receptors to become overstimulated: those affected are blinded and often have to avert their gaze.

            

          

        

      

    

  


    
    

    
      

  
    
      
          
      
        [image: Graphic shows the temporal course of adaptation in the eye in darkness. ]
      

        
        Temporal course of adaptation of the eye to dark conditions.
      

            

  


    
    

    
      

  
    
      
        
          
                          
              

                        
                              
                  Good to know:                

                            Brightness adaptation, i.e. adaptation to well-lit environments, works within seconds. Dark adaptation on the other hand is a slow process; it can take 30 minutes for the eyes to adapt to dark conditions.

            

          

        

      

    

  


    
    

    
      
  
    
      
        
          
            What is a chromatic adaptation?
          

                    
            
              Chromatic adaptation is the white balance of the eye. The change in light color is at the center of the adaptation process. The receptors in our eyes are capable of correcting spectral shifts in light – for example, when going from an outdoor space to an indoor space illuminated with artificial light. Thanks to this process, the color impression of an object, for example a white sheet of paper, remains identical.            
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Further topics on the human eye
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Do you need further information?

      

    

      
    
      
                
          
            You can contact your regional contact partner via:          
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                    You can gladly send us an e-mail or ask your question here

        

      

    

    
      
        
          
            
          

          
            
          

        

        
        
      

      
        
      

    

    
      
      
    

    
      
        
          The fields highlighted in red must be filled out correctly!

        

      

    

    
      
        
      

      
        Your data will be handled confidentially. For further information see Data protection declaration.

      

    


      

  


    
    

    
      

    
      
  
    
      Products

      
      	Indoor lighting
	Outdoor lighting
	Invia 48V configurator


      
      Projects

      	All projects


      
      Downloads

      	Lighting design data
	Brochures and whitepapers


    

    
      
      Planning light

      	Light for office- and administrative buildings
	Light for museums and galleries
	Light for public buildings
	Light for outdoors
	Light for sacral buildings
	Light for residential spaces
	Light for worlds of shopping
	Light for hotels and restaurants
	Lighting knowledge


    

    
      
      About ERCO

      	Company
	Greenology – sustainable lighting
	Career at ERCO
	Situations vacant
	ERCO Lichtbericht magazine: subscribe free of charge 


      
      Contact

      	Local contact persons
	Seminars and events
	Press
	Subscribe to ERCO News


    

    
      
      Inspiration

      	Current topics
	Modern office lighting
	Lighting commercial galleries
	Human Centric Lighting
	Lighting green walls
	Light for flexible office layouts
	Casambi Bluetooth
	ERCO individual
	48V technology
	Museums: Light in the outdoor area
	Light for stations


    

  


    
    
  
  
    
      
        
          
        
      

      
        ERCO News - inspiring projects, new products and fresh lighting knowledge

        
          
            
            
              Available languages
deutsch
english
español
français
italiano
dutch


            

          

          
            
              
                

                

                

                

                

                

                

                

                

                

                

                

              

              Subscribe to News
            
          

        

        Your data will be handled confidentially. For further information see Data protection declaration

        
          ERCO News regularly and conveniently informs you via mail about the latest news from the ERCO lighting network. We keep you up to date on events, awards, fresh lighting knowledge, project reports and new products as well as reports from the lighting and architecture industry. The subscription is free and can be canceled at any time.        

      

    

  





  
    
      	
        
	
        
	
        
	
        
	

      


      	Subscribe to ERCO News
        
	Sitemap
        
	Imprint
        
	Data protection declaration
        
	© 1996-2024        
	Close screen
      


    

  


    
    

    
    
        
