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This year marks the 500th anniversary of the death of Leonardo da Vinci on May 6th, 

1519. Leonardo’s writings on colour, light and vision have received considerable 

scholarly attention over the last few decades, some of which has tended to 

emphasize his debt to and misunderstandings of medieval sources, and thus to 

diminish his contribution to the progress of science. Nevertheless, Leonardo’s 

copious notes on specular and diffuse reflection, shading and shadows, coloured 

illumination, atmospheric perspective and other visual phenomena, and of the 

appearance of specific subjects such as figures, trees, water and mountains, remain 

relevant for many artists and illustrators as foundation documents in the applied 

science of depicting visual appearance. 

 

Leonardo’s ideas about colour, light and vision are known to us from his remaining 

notebooks, less than half of which survive today, and from the Treatise on Painting 

compiled from both surviving and now lost notebooks by his heir Francesco Melzi. 

Melzi’s handwritten manuscript of the treatise (the Codex Urbinas 1270, above) was 

lost until the nineteenth century and although it has now been published in English 

editions (including McMahon, 1956), Leonardo’s treatise today is still known to most 

from translations of various early printed editions that were all based on selectively 

abridged copies of the treatise. 



Considering their great bulk, Leonardo’s surviving writings say relatively little about 

the science of colour itself, but a major innovation claimed for him by the art historian 

James Ackermann is that he seems to have been the first writer to distinguish 

between brightness and lightness (chiarezza) on the one hand and chroma and 

colourfulness (bellezza) on the other, thus (with hue) implicitly arriving at a three-

dimensional conception of colour.  

 

Leonardo is also sometimes credited with initiating the modern concept of four 

unique hues, red, yellow, green and blue, as he lists these four along with white and 

black as the six “simple colours”, but an earlier treatise on architecture from 1460 by 

Filarete also gives the same six simple colours (Ackerman, 1980, p. 35). In any case 

Leonardo’s text immediately dismisses blue and green as simple colours based on 

his experience of apparent colour mixing in the atmosphere and in paints 

respectively, so he may simply have been presenting the six simple colours as the 

currently accepted wisdom. He does however seem to have been the first to write of 

red - green and yellow – blue as direct contrasts (McMahon, 180). 

Leonardo had no idea of the function of the lens of the eye to focus an (inverted) 

image on the surface of the retina. He believed the lens to be a spherical body 

located in the middle of the eye that served to reverse the inversion of the image 

caused by the action of the pupil as in a pinhole camera, as shown in these pages 

from his small notebook on the workings of the eye, Paris Manuscript D. 



 

Of far greater importance are Leonardo’s extensive observations of all aspects of 

visual appearance. Although sometimes dismissed as a tragic obsession, these were 

in fact vital to his aim to depict scenes convincingly in relief in an era when 

compositions were typically visualized and compiled, not painted from life. 

 

 



 

Leonardo recognized that the dominant style of colouring of his time, which has been 

called Cennini modelling, inevitably failed to evoke a realistic visual appearance. In 

basic Cennini modelling pure pigment in used in the shadows and more and more 

white is added moving into the lights. While this results in a brightly colourful 

painting, Leonardo recognized that the visual appearance of objects normally 

becomes more colourful moving from the shadows to the lights. 

 



 

As shown above, Leonardo (like Alberti before him) clearly distinguished between 

what are now called specular reflection (“luster”) and diffuse reflection (“light”). This 

distinction was well understood in antiquity but was lost in the middle ages and then 

rediscovered by early Renaissance painters. Leonardo’s detailed observations of 

luster and light on various objects go well beyond the brief observations by Alberti. 

 



Leonardo made extensive observations of the way that the fall of light modelled the 

form of objects and on the geometry of cast shadows. To take just one example, this 

illustration from the treatise investigates the arrangement of shading and cast 

shadows created when a sphere is illuminated by light entering through a restricted 

aperture. This clear understanding of the fall of light found a direct application in his 

painting practice, which is distinguished not merely by the smoothness evident to the 

non-painter, but by the extremely precise and accurate distribution of values. 

 

 

One observation that Leonardo made particularly beautiful use of in his paintings 

was that colours become more saturated (“more beautiful”) when light is reflected by 

an object multiple times (below). 



 

 

 



We conclude with just two more examples, a notebook diagram from the Royal 

Collection where Leonardo investigates the effect of illumination from two coloured 

light sources, and one of his innumerable observations on atmospheric perspective. 

 

 

References 

Ackerman, James S. (1980). On Early Renaissance Color Theory and Practice. Studies in Italian Art 

History 1: Studies in Italian Art and Architecture 15th through 18th Centuries (1980), pp. 11-44. 

McMahon, A. Philip (1956). Treatise on Painting by Leonardo da Vinci. Princeton University Press, 

Princeton, New Jersey. 


