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Effect of outdoor lighting on perception and appreciation of end-users

Artificial outdoor lighting can play several important roles.  In addition to functional roles such as improving visibility and providing orientation, outdoor lighting is increasingly required to contribute to the lifestyle and feeling of emotional well-being and security of people outside at night. 


At present, high-pressure sodium (HPS) lamps are widely used in outdoor applications due to their high efficacy and long, reliable lifetime.  The use of these lamps however, comes at the expense of good color rendering and accurate color appearance of outdoor spaces.  Recently developed ceramic metal halide (CMH) lamps can solve this dilemma by providing many of the advantages of HPS along with additional key features such as more natural white light and significantly better color rendering.


In this paper, we present results from two independent field studies on the effect of lamp spectrum on visual performance at the low lighting levels experienced outdoors at night.  The lamps used in the experiments were based on high pressure sodium (HPS) and ceramic metal halide (CMH) technologies.  The first study focused on tasks for pedestrians such as facial recognition and identification of colors in their residential neighborhood.  The second study addressed the identification of target movement direction in the peripheral field of view in an actual driving test. 


The results presented in this paper provide objective and measurable data validating some of the potential benefits offered by high quality CMH lamps in actual outdoor applications.  


The facial recognition and color identification tests were performed by IPM International in Eindhoven both before and after the outdoor lighting was changed from HPS to CMH [1]. A within-subject statistical analysis indicated that residents were able to identify the face of well-known Dutch personalities on the pictures from further away under illumination with Master City White despite the fact that the average vertical illuminance on the pictures was lower than with HPS.  Color provides visual information and the color identification tests clearly demonstrated that the residents in the test, could on average, identify more colors correctly and from further away under white CMH light compared to under yellow HPS.  Significant improvements were seen particularly around the yellow part of the spectrum.  It is also plausible that the better color rendering of the CMH sources help residents to recognize faces by making the faces appear more natural.  Improved facial recognition was clearly demonstrated especially for the older population.  


 The driving test performed at LRC demonstrated [2] that the response times for identification of off-axis target movements was reduced under CosmoPolisWhite lamps compared to HPS at the same photopic luminance.  This may contribute to greater driver and pedestrian safety in residential areas.  


In summary, high quality white light can provide significant benefits for drivers and pedestrians.  CosmoPolisWhite with its high system efficacy (110-120lpW), long maintenance interval and good optical control is an attractive alternative to HPS
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