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Exposing the seventeenth-century
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Did Vermeer van Delft create some of his paintings by
means of a camera obscura? This still undecided question has stirred up heated debates. For some, the mere
idea is an inexcusable insult on a great artist. All this heat
has drawn attention away from a rich seam of questioning: what was the seventeenth-century camera obscura
really like? And did it shape the ways in which Vermeer’s
contemporaries viewed, imagined, understood and, for
that matter, rendered the visual world?
Painting with the camera obscura?
In Tracy Chevalier’s 1999 novel The Girl with the Pearl
Earring and the 2003 movie of the same title, a camera
obscura takes centre stage in a drama between the famous
Dutch painter Johannes Vermeer van Delft (1632–1675)
and a servant girl called Griet. Vermeer is not only one of
the brightest stars among the famous Dutch and Flemish
painters of the seventeenth century but also the artist most
often assumed to have used a camera obscura to create
some and maybe all of his paintings. Such speculations
appeared as early as 1891 in a journal of photography. This
seems fitting for an artist whose paintings, like those of
other Dutch artists of this time, boasted a photographic
realism. The incredible precision with which Vermeer
rendered details, particularly in his domestic interiors,
his novel approach to atmospheric light and colours, and
the lustre he applied to reflecting surfaces are all suggestive of a painting practice that employed a camera obscura.
But there is a problem. There is, to date, not a single
piece of direct evidence to support this suggestion: there is
not a single example of a camera obscura or even a single
part of one that dates from the seventeenth century, no
written documents to confirm such devices were employed
by artists of this time and no receipts for related materials
or other unambiguous hints. In fact, it is only the paintings
themselves that have been used to support the hypothesis
that seventeenth-century artists were using this device.
Deducing a production technique solely on the basis of the
finished product is clearly a questionable position to adopt
[1] (Figure 1).
What cannot be questioned is the fascination that the
camera obscura exerted on Europeans in the seventeenth
century. The images projected by the camera evoked a kind
of wonder and admiration that people accustomed to colour
photography, colour movies and colour television can
hardly imagine. Among the testimonies to this fascination
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is a famous letter Constantijn Huygens (1596–1687) wrote
from London in 1622, where he had the chance to experiment with the image produced by Cornelis Drebbel’s
(1572–1633) camera obscura:
It is not possible to describe for you the beauty of it in
words: all painting is dead in comparison, for here is
life itself, or something more noble, if only it did not
lack words. Figure, contour, and movement come
together naturally therein, in a way that is altogether
pleasing.
Considering the curiosity the camera obscura became
all over Europe in the seventeenth century, it is unlikely
that painters, who pride themselves by their visual sensibility, had not been moved, impressed and excited by these
projections. In fact, surely it would have been artists, above
most other professions, who would have been most receptive to this new visual experience. However, if this is a
reasonable assumption, then it would not be particularly
surprising if paintings reflected the painter’s experience of
seeing camera obscura projections even if they did not use
the apparatus in their work.
An old device newly born
But her’s the puzzle. How could the images projected by
the camera obscura stir up the emotions and widen the
horizon of visual experiences of the likes of Huygens and,
later on, Vermeer? After all, versions of this instrument
had been around long before this period. The pinhole
camera, for example, was known and used in classical
antiquity in an astronomical setting, particularly for
observing solar eclipses. From antiquity up to the Renaissance, the camera obscura never fell into total oblivion.
Now and then, it was mentioned and occasionally used,
mostly for astronomy. But it did not attract very much
attention. At the end of the sixteenth century, however, its
fortunes changed dramatically. The pinhole camera
obscura was equipped with lenses and mirrors and transformed into the optical camera obscura of the early modern
period [2].
Although no single optical camera obscura has survived
from the seventeenth century, we know from written sources
and a few book illustrations that at least four principal types
of this camera were developed and in use. The simplest
arrangement, with a lens fastened in the pinhole, projected
an inversed and reversed image on a vertical screen opposite
the aperture. A variation on this employed a translucent
screen, allowing the viewer to see the image from the
other side, thereby correcting the left-to-right reversal.
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These two types of camera projected the image directly and
could be combined in one device. There were at least two
additional incarnations of the camera obscura, which used a
mirror oriented at 45 degrees to the path of light to achieve
vertical reversion. Without a translucent screen the projected image remained horizontally reversed, but with a
translucent screen this too could be overcome (Figure 2).
Judging from contemporary illustrations, standardized
forms of these four types were slow to replace makeshift,
ad hoc constructions put together on site to meet a specific
need. If the earliest optical camera obscuras were indeed
temporary devices, this could explain why none appears to
have survived.

Figure 1. ‘Woman with a pearl necklace’ by Vermeer van Delft (c.1664). Did
Vermeer paint his subjects using a camera obscura? (SMB Gemäldegalerie Berlin.
– Poster by atelier.doppelpunkt, Berlin).

A model instrument
This new optical camera was primarily a gadget for creating spectacular entertainment. But it was also used for
surveying and mapping, for astronomical observation and
possibly even for painting. Beyond this, it was an important part of an optical revolution triggered by devices such
as crystalline spheres, lenses and mirrors, which had
become fashionable items for entertainment in the late
sixteenth century. Indeed, in terms of its impact on the
seventeenth-century society, it was as significant as the
telescope and microscope, which appeared at around this
time. The optical camera obscura sits alongside these more
prominent scientific instruments, ushering in a new
approach to optics, opening up new views of the visible
world and shaping a new understanding of vision itself [3].
In the decades around 1600, the optical camera obscura
became the model of the eye. The eye was conceived as a
spherical, darkened room with a hole containing the lens
and a screen acting as the retina on its back wall. No
anatomical discoveries fed into this model: a seventeenthcentury anatomist’s knowledge of this organ did not differ

Figure 2. The four principal types of optical camera obscura. (1) The camera projects directly onto the far wall, resulting in an image that is upside down and reversed from
left to right. (2) The camera projects directly onto a translucent screen; seen from the back, the image is upside down but not laterally reversed. (3) The tent-type camera
involves a 458 plane mirror above the lens to reflect the projection so that it’s not upside down. (4) The box-type camera also uses a 458 plane mirror; the image projected
reflectedly on the translucent screen is correctly up but reversed left-to-right. Diagrams from Philip Steadman’s Vermeer’s Camera [1].
www.sciencedirect.com
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significantly from that of a fifteenth-century artist-anatomist like Leonardo da Vinci (1452–1519). What had changed, however, was the realisation that the perception of light
rays occurs not in the vitreous humour but on the retina.
And it was the optical camera obscura that led to this
important new view of the eye. Johannes Kepler’s (1571–
1630) wrote in his Ad Vitellionem Paralipomena of 1604:
Thus vision is brought about by a picture of the thing
seen being formed on the concave surface of the retina.
This is a remarkable fact that should be considered in
the broader context of the emerging mechanistic anatomy
and physiology. As hydraulic machines served William
Harvey (1578–1657) as models of the blood circulation,
or as pneumatic systems served René Descartes (1596–
1650) as models of enervation and muscle contraction, the
camera obscura served as a model of the eye, a model that
facilitated a new understanding and further study of how
vision works (Figure 3).
Optics reshaped
The influence of the optical camera obscura did not stop
with physiology. It also induced fundamental changes to
both geometrical and physical optics. The theories of optics
developed in Antiquity and the Middle Ages juxtaposed
rather than integrated these two branches. Geometrical
optics dealt with how light moves; physical optics
addressed the nature of light itself and the interaction
between light and matter. With the camera obscura acting
as a model for the eye, these two branches were forced
together. Until this point, it was possible to study geometrical optics without worrying about questions posed by
physical optics, such as whether light is emitted or received
by the eye. The camera obscura changed all that. Seeing an
image projected on an analog of the retina made it clear
that light rays are received by the eye. Suddenly, optics
was given a new direction.
The optical camera obscura also focused attention on the
distinction between a ‘virtual’ image, such as that produced
in a mirror, and a ‘real’ image like that projected onto a
screen. Admittedly, the pinhole camera obscura had been
producing ‘real’ projected images for centuries. But the first
employment of its optical successor for spectacles and
illusional effects crystallised thinking on what was virtual
and what was real. Unintentionally, this turned the
optical camera obscura into a scientific instrument. The
projected image could easily be manipulated by moving the
lens, the mirror or combined set of lenses or mirrors. This
suddenly made it possible to study the refraction in an
experimental way, providing new insights into optics and,
by way of the analogy between the optical camera obscura
and the eye, into vision itself. Indeed, Kepler’s essay of
1604 contained the framework of a new theory of optics and
vision; he put this theory to the test in his Dioprice of 1611,
which gives a ground-breaking account of how a telescope
works.
During the course of the seventeenth century, famous
figures like René Descartes, Isaac Barrow (1630–1677) and
Isaac Newton (1642–1727) all followed Kepler’s lead, each
developing their own theories of optics. The notion of the
projected image and the related distinction between virwww.sciencedirect.com

Figure 3. Man observing the retina image by means of an anatomically prepared
ox eye. This experiment was actually executed by at least three seventeenthcentury savants: Christoph Scheiner (1575–1650), René Descartes and Gaspar
Schott (1608–1666). Reproduced from René Descartes’ Dioptrique of 1637.

tual and real images were crucial starting points for these
new frameworks. Detailed investigations into the operation of new optical instruments such as the telescope
clearly influenced thinking on the nature of light and its
interaction with matter. What is not so clear is exactly how
the opportunity to manipulate projections offered by the
camera obscura helped to develop the new optical conceptions of the age. This requires further study.
A historical device
The hey day of the optical camera obcura was between 1600
and 1800. Its significance for astronomical observation,
particularly sun observation, for the understanding of
the eye, and for the science of optics may even be limited
to the first half of the seventeenth century.
Its employment for painting, which one can reasonably
assume but not prove for this century, is well documented for
the subsequent eighteenth century. The vedute of Bernardo
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Bellotto, known as Canaletto (1722–1780), may be the most
famous paintings produced with the aid of a camera obscura.
The eighteenth-century treatises on painting, particularly
when dealing with the aesthetic of colours, show the deep
impact of the camera on artistic judgements and opinions.
By the end of this century, however, the decline of the optical
camera obscura had already begun [4].
Finally, with the emergence and development of photography in the nineteenth century, the camera obscura was
‘morally’ downgraded to a mere forerunner of the modern
camera. And the camera obscuras of the eighteenth and
nineteenth centuries that survived were practically downgraded to the status of items of historical museums. The
periodical revivals and renaissances that the camera
obscura enjoys among professional as well as amateur
photographers concern the simple pinhole camera, not the
optical camera obscura.
The optical camera obscura has therefore become a truly
historic device. Except for a few artists and photographers,
it is of interest first of all to historians – historians of
physiology, of astronomy, and of optics on the one hand and
historians of visual culture in general and of art in particular on the other.
But these historians face a paradox. They are woefully
short of sources for the optical camera obscura in the seventeenth century, the precise period in which this invention
really shaped the visual experience of the western world,
provoking artists to rethink their craft and scientists to
rewrite their understanding of optics and vision. Since
the written sources and the few book illustrations we have
from this early period do not yield sufficiently detailed
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information, many aspects of this device still rely on a heavy
dose of speculation and plenty of assumptions.
It would be nice, for example, to know the nature and
quality of the projected images that the contemporaries of
Huygens and Vermeer would have seen. Admittedly, such
an experience is, by definition, an impossibility. We live in
the twenty-first and not the seventeenth century – our
understanding, views and feelings are not those of someone
living in the seventeenth century. Even if we were in the
possession of Drebbel’s instrument, its projections would
certainly not have the same impact as they did on Huygens.
Yet, we would, at least, gain an insight into the horizon of
possible experience. This simple thought was the starting
point of a project conceived and realized in Berlin in
Germany to construct an experimental historical camera
obscura, a device that could be used to test all kinds of
assumptions about the seventeenth-century experience.
An experimental historical camera obscura
A glance at the apparatus is sufficient to establish that this
is no replica of any camera obscura of the seventeenth
century (Figure 4). Rather, it is a modern device designed
with present-day engineering techniques and assembled out
of materials from the modern, industrial world. A replica
would have been neither possible nor desirable – the few
descriptions and depictions of seventeenth-century cameras
are not precise and elaborate enough to allow a reconstruction according to standards that historians would accept.
But even if there were sufficiently detailed information
about a particular, individual optical camera obscura of
the period, a replica of it would not capture the variety of

Figure 4. The Experimental Historical Camera Obscura is a research tool for historians of art and science who investigate the seventeenth-century camera obscura. It was
designed and constructed for the Max Planck Institute for the History of Science in Berlin, by Carsten Wirth and Henrik Haak.
www.sciencedirect.com
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camera obscuras that were of significance to art and science
in the seventeenth century. Instead, the apparatus recently
designed and built for the Max Planck Institute for the
History of Science in Berlin is a generic device from which
all types of camera obscura we know of can be configurated.
This should allow us to test present-day assumptions about
historical cameras.
It goes without saying that this enterprise was and is
beset with plenty of problems. There is, in particular, the
issue of lenses and historical optical glass. How is it
possible to test the performance of historical camera
obscuras if there are no historical lenses that survive?
Another challenge is deciding on the constraints to which
tests of the cameras’ performance should be subjected.
The proof of this experimental historical camera obscura
will be in the projection. The historians of art and science
who work with it to test their assumptions and conjectures
will find out whether it is a useful research tool [5]. The
object of their research, the optical camera obscura of the
seventeenth century, is certainly worth the trouble.
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