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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a fitting room
mirror including image capturing means and image
processing means enabling the determination of body
dimensions and in providing cloth-fitting advice to the us-
er.

BACKGROUND TO THE INVENTION

[0002] There is a growing interest to the application of
three-dimensional measurement of bodily dimensions in
providing garment-fitting advice to people. At present
such three-dimensional (3D) measurement is typically
done using 3D-scanners such as the TC2 Scanner of
Textile/Clothing Technology Corp., the scanner of Hu-
man Solutions GmbH and the automatic installation of
Telmat Ind. SA as described in EP1207367. In the ma-
jority of said cases, the process of acquiring the 3D model
includes the use of light, such as for example the use of
structured light wherein a recognizable pattern of lines
or pixels of lights is projected on the subject to be meas-
ured. Other methodologies employ laser triangulation,
photogrammetry, and time-of-flight determinations. Re-
cent developments in 3D-measurement techniques are
the low cost body scanners, such as for example based
on MS Kinect or comparable depth camera’s, such as
for example the TC2 KX16 scanner (see above), the
styku-scanner or the scanner of Bodymetrics.

[0003] Theexistingtechniquesandenvironmentfor3D
scanning are very technically oriented and do not result
in the perception that you expect to find in a fitting room,
such as seclusion, curtain, mirror, lighting. Instead of a
fitting room the user first enters a scan area within which
the scanning equipment is installed. Said scan area is
specifically adapted to the scan equipment, which results
in a complete different experience to the user when com-
pared to a standard fitting room. In order not to influence
the measurements that are based on the use of light,
ambientlight is normally dimmed, thus exposing the user
to flashes of light and/or light patterns of the laser beam
used in the measurement. Further, to obtain a complete
scan of the person cameras are either installed around,
or move around the person to be measured. The scan
result is subsequently used to give customized garment
fitting advice, allowing the user to choose proper fitting
clothes. The user’s next step is to go from the scan area
to the fitting room. The scan area and fitting room are
clearly separated by a totally different experience. For
many people this is a problem, both for consumers and
for the shop owners: the consumer prefers to go to the
fitting room directly and wants to avoid the technical scan
area, the shop owner needs extra space for the scan
area and also prefers to help the consumer directly in the
fitting room. It would accordingly be desirable to have 3D
scanning apparatus that could be seamlessly integrated
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in a standard garment fitting room without adaptations,
i.e. without the need to change for example ambient light
exposure and without the need to install visible scan
equipment.

[0004] An effort to combine cameras with mirrors in 3D
measurement devices is for example provided in PCT
publication WO02008150343, also published as
US2008/294012. In said reference the camera is posi-
tioned behind a semi-transparent mirror, or a flickering
device that is driven electronically to switch between re-
flecting and transmitting states. However, a problem as-
sociated with this configuration is that it is necessary to
find a compromise between the requisite of a good mirror
image and sufficient transparency for the camera behind
it. Improving the mirror image will inevitably result in a
worsening of the camera transparency and vice versa.
For example a semi-transparent mirror with 50% reflec-
tion and 50% transmission will result in a mirror with a
dark mirror image since 50% of the incident light is not
reflected. Improving the mirror characteristics in increas-
ing the reflection to 80% will improve the mirror image,
but have a detrimental effect on the camera image, in
particular when combined with structured light as part of
the 3D scanning technique. In said instance only a frac-
tion of the projected light is captured by the camera due
to inevitable losses in the light transfer from the subject
to the camera, with in particular the limited transparency
(only 20%) of the mirror. In case the structured light is
also projected from behind such a semi-transparent mir-
ror the transparency of the mirror has an even bigger
effect on the quality of the camera image as the light is
passing the mirror twice. First in projecting the structured
light onto the subject to be measured and second in cap-
turing the reflected light with the camera. Using for ex-
ample a mirror with a transparency of 20%, only up to
(20% of 20%) 4% of the projected light may reach the
camera. This is clearly insufficient.

[0005] Itis accordingly an object of the present inven-
tionto address the aforementioned problems in 3D meas-
uring devices and enable a 3D measuring device that
can be seamlessly integrated in a garment fitting room
as a fitting mirror, such that;

- itcan be used as a standard fitting mirror

- it provides a good mirror image, i.e. bright with little
or no change in colour (true colour)

- it works under light conditions typically found in a
fitting room

- itdoes not generate undesired light effects like light
flashes or laserbeams

- itis capable to provide a complete 3D image of the
user.

SUMMARY OF THE INVENTION

[0006] In a first aspect the present invention provides
a three-dimensional measuring device for use in a gar-
ment fitting room comprising at least one image capturing
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means, a projector, and a wavelength specific mirror
characterized in that said image capturing means is po-
sitioned behind said wavelength specific mirror, and
characterized in that said wavelength specific mirror is
only efficient in transmitting electromagnetic waves with
wavelengths in a range outside of the visible spectrum,
and in the infrared spectrum. In other words, the wave-
length specific mirror transmits such infrared waves for
at least 70% of infrared light with wavelengths of at least
750 nm and reflects at least 70% of visible light wave-
lengths from about 380 nm to about 740 nm. As evident
from the examples provided in figures 4 and 5, in a pre-
ferred embodiment the wavelength specific mirror trans-
mits atleast 90% of the wavelengths in the infrared spec-
trum, more in particular it transmits at least 70%, 75%,
80%, 85%, 90% or more of the wavelengths in the infra-
red spectrum; even more in particular wavelengths in the
near infrared spectrum; in one embodiment wavelengths
of at least 750 nm; more in particular near infrared light
with wavelengths from about 800 nm to about 2500 nm.
In one embodiment, both the image capturing means and
the projector are positioned behind said wavelength spe-
cific mirror.

[0007] As detailed further hereinafter, the wavelength
specific mirror used in the three-dimensional measuring
device according to the present invention reflects at least
70% of visible light wavelengths. In other words it reflects
electromagnetic waves with wavelengths in the visible
spectrum (from about 380 nm to about 740 nm) and is
transparent for electromagnetic waves with wavelengths
outside of said spectrum and within the infrared spec-
trum.

[0008] In reflecting the visible light wavelengths, said
wavelengths may be fully reflected, but in an alternative
embodimentand in particular when combined with further
displaying means, the mirror reflects the visible light
wavelengths for at least 70%, 75%, 80%, 85%, 90% or
more.

[0009] Inthe presentinvention the wavelength specific
mirror is efficient in transmitting infrared light, namely in-
frared light with wavelengths of at least 750 nm; more in
particular near infrared light with wavelengths from about
800 nm to about 2500 nm.

[0010] Inthethree-dimensional measuring method the
projector preferably , projects structured electromagnet-
ic waves on the three-dimensional object to be meas-
ured. In said process a known pattern is projected, typi-
cally consisting of a grid or a set of parallel stripes, on
the three-dimensional object to be measured. By deter-
mining the way this pattern deforms on the surface of
said object, an exact geometric reconstruction of the sur-
face can be calculated.

[0011] Where the optical resolution of this measure-
ment technique is to an important extend determined by
the width of the stripes used and their optical quality,
further improvement can be realized by capturing a plu-
rality of images with a slightly shifted pattern. Thus in a
particular embodiment the measuring method as provid-
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ed, is further characterized in that at least 3 exposures
are taken with slightly shifted pattern. Shifting of the pat-
tern may be realized by moving the image capturing
means and/or the projector, alternatively by moving the
object to be measured. In a particular embodiment cap-
turing of the images is accordingly realized using a high-
frame-rate structured light camera(s). In further embod-
iment, capturing of the images is realized using a high-
frame-rate structured light camera(s) having a frame rate
of at least 10 frames per second.

[0012] Instead of moving the projector and/or image
capturing means behind the wavelength specific mirror,
capturing of slightly shifted patterns could also be real-
ized by using a plurality of image capturing means and/or
projectors. Within a particular embodiment of the present
invention the three-dimensional measuring device com-
prises two or more image capturing means; in particular
two image capturing means. In another embodiment the
three-dimensional measuring device comprises two or
more projectors; in particular two projectors. In a more
particular embodiment of the present invention the three-
dimensional measuring device comprises two or more
image capturing means, and two or more projectors;
even more in particular two image capturing means, and
two projectors.

[0013] In as far there is no particular limitation regard-
ing the mutual orientation of said two or more image cap-
turing means and/or projectors; in a preferred embodi-
ment said image capturing means and/or projectors are
oriented along the same vertical axis.

[0014] As already mentioned hereinbefore, and in par-
ticular when the wavelength specific mirror only partially
reflects the visible wavelengths, the three-dimensional
measuring device according to present invention, may
further comprise display means positioned behind said
wavelength specific mirror. This display could for exam-
ple be used to display garment fitting information or user
instructions to the subject using the three-dimensional
measuring device according to the present invention.
[0015] In a further aspect the present invention pro-
vides the use of the three-dimensional measuring de-
vice(s) as described herein, as mirror; in particular as
mirror in a garment fitting room.

[0016] It is also an object of the present invention to
provide a method for the acquisition of three-dimensional
shapes of an object, in particular human subjects; more
in particular garment sizes of said subject, said method
comprising; placing the three dimensional object to be
measured in front of a wavelength specific mirror as de-
fined herein; projecting structured electromagnetic
waves, in particular infrared light, on said object from a
projector positioned behind said wavelength specific mir-
ror; capturing images from the structured waves, in par-
ticular from the structured infrared light, projected on the
object using image capturing means positioned behind
said wavelength specific mirror; transmit said captured
images from said image capturing device to a computer
processor and have said computer processor process
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said image to determine the three-dimensional shape of
said object.

[0017] Further to the above, one method to shift the
pattern on the object to be measured is by moving said
object, accordingly in a further embodiment the measur-
ing method includes the step of rotating the object or
causing said object to rotate in front of the wavelength
specific mirror.

[0018] In a further embodiment of the method accord-
ing to the invention, the images are captured at high
frame rates.

[0019] In another embodiment of the method accord-
ing to the invention, the projector projects structured near
infrared light on the object to be measured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] With specific reference now to the figures, it is
stressed that the particulars shown are by way of exam-
ple and for purposes of illustrative discussion of the dif-
ferent embodiments of the present invention only. They
are presented in the cause of providing what is believed
to be the most useful and readily description of the prin-
ciples and conceptual aspects of the invention. In this
regard no attempt is made to show structural details of
the invention in more detail than is necessary for a fun-
damental understanding of the invention. The description
taken with the drawings making apparent to those skilled
in the art how the several forms of the invention may be
embodied in practice.

Fig. 1: Schematic drawing of the 3D measuring de-
vice according to the present invention, showing the
mirror and the position of the 3D cameras behind the
mirror. Within this presentation the number of cam-
eras and position are only given as an example. Ac-
tual number and position will depend among others
on scan technology, scan task, and size of mirror.

Fig. 2: Schematic drawing showing the step of mov-
ing the subject in front of the mirror in the measuring
method. In the exemplified embodiment the user is
requested to rotate in front of the mirror, preferably
whilst raising his arms.

Fig. 3: Schematic drawing showing a further step in
the processing of the captured images, in the 3D
measuring method according to the present inven-
tion. The captured images are combined into a 3D
image in a voxel grid volume surrounding the user.

Fig. 4: Representative wavelength reflection dia-
gram for a wavelength specific mirror to be used in
the present invention. As evident from this scheme,
this mirror quasi fully reflects visual light wave-
lengths.

Fig. 5: Representative wavelength reflection dia-
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gram for a wavelength specific mirror to be used in
the present invention. This mirror is partially trans-
parent for visual light in that it reflects about 80% of
the visual light wavelengths.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The invention as described herein addresses
the problems associated with the present 3D measuring
devices, in particular when for use in garmentfitting room.
As already detailed hereinbefore, the 3D measuring de-
vice of the present invention presents itself as a mirror,
with hidden integration of the 3D cameras and processing
means. As schematically represented in Figure 1, the
camera(s) and processing means are positioned behind
a wavelength specific mirror. In a particular embodiment
along a vertical axis over the length of said mirror.

This mirror can simply be placed as a standard mirror in
a fitting room. Thus different from the prior art scanning
devices, there is no longer a separate scanning room,
but the user can directly go to the fitting room and only
sees a mirror with a high quality mirror image, as he /
she would expect. To make the 3D scan available, the
user only needs to turn around in front of the mirror (see
Figure 2). Again no particular adaptations of the environ-
mental conditions are required; there is no need to
change (dim) the lightning in the fitting room and the user
will - experience no annoying flashing lights or lasers.
The scan can then be used for example for providing
cloth-fitting advice or for other purposes.

[0022] To achieve the foregoing and as reflected in the
wording of the different embodiments of the present in-
vention, the measuring device combines the following
features. It makes use of wavelengths outside the visible
spectrum, in particular wavelengths within the infrared
spectrum, and it makes use of a wavelength specific mir-
ror that is only efficient in transmitting electromagnetic
waves with wavelengths in a range outside of the visible
spectrum and within the infrared spectrum.

[0023] In the 3D measuring method it preferably uses
structured electromagnetic waves with wavelengths out-
side of the visual spectrum; more in particular structured
infrared wavelengths. Further optimization in the 3D
measuring method resides in the image sampling fre-
quency, consequently preferably high frame rate camer-
as are used. As already explained herein above, when
using structured light the projectors project a pattern on
the object to be measured. Deformation of the pattern by
said object is captured by the camera (image capturing
device) and can be used to determine geometry of said
object. As used herein, structured waves are chosen out-
side the visible spectrum, and in particular consist of near
infrared waves. As such, there is no visual experience to
the user, rendering the method less intrusive when com-
pared to the use of structured visible light.

[0024] Irrespective of the chosen wavelength, the use
of structured waves results in a stable and fast method
of rendering a complete and detailed 3D model of the
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object being measured, in particular when used with high
frame rate cameras. As already explained above, quality
of the 3D image improves in case images are taken with
slightly shifted patterns. This may be achieved by moving
the cameras, but again and in order to minimize meas-
uring perception to the user, inthe methods of the present
invention the cameras are preferably kept stationary dur-
ing the actual measurement. In said instance, shifting of
the pattern can only be realized by moving the object
(rotation in front of the mirror) instead. In order to have
sufficient detail, and images that are only slightly shifted
in pattern, it is in said embodiment accordingly desirable
to use high frame rate cameras as mentioned above. A
typical example of a high frame rate camera that can be
used in the methods of the present invention, is the Mi-
crosoft ® Kinect using a near infrared light pattern.
[0025] Thus in one particular embodiment of the
present invention, the person is requested to make a full
360° rotation in front of the mirror in a comfortable rate
of about 4 seconds. During this movement a pattern of
structured waves outside the visual spectrum are pro-
jected on said person and images (preferably using sta-
tionary cameras) are captured at a frame rate of at least
10 frames per second, preferably 20 frames per second,
more preferably at least 25 frames per second; even
more preferably at least 30 frames per second or more.
The thus obtained images are processed in a virtual voxel
gridbox surrounding said person (see figure 3) and com-
bined to yield a complete 3D scan of the person in front
of the mirror. Throughout this process the camera(s) are
positioned out of sight to the user in that they are posi-
tioned behind the wavelength specific mirror. Where the
cameras are stationary during the measurement, just pri-
or to the measurement their position may be adjusted to
the bodily dimensions of the person using the measuring
mirror. In other words, the position of the image capturing
device(s) behind the mirror is adjustable.

[0026] Ina particularembodiment of the presentinven-
tion the projector is also positioned behind the wave-
length specific mirror. In either instance, the mirror is
characterized inthat itis only efficientin transmitting elec-
tromagnetic waves within the infrared spectrum. In other
words, the mirror reflects visible lights, i.e. for at least
70%. As such, to the eyes of a human, the measuring
mirror behaves as a standard mirror with a bright mirror
image with no or only little change in colour. Such wave-
length specific mirrors could be obtained using particular
coatings, such as for example provided by Thin Metal
Films Ltd from the UK. Dependent on the non-visible
wavelengths chosen to be detected by the image cap-
turing device a given coating will be required. For exam-
ple, when using near infrared light a cold mirror with a
wavelength reflection diagram comparable to Figure 4
could be used. In case the measuring mirror is further
combined with an information display positioned behind
the mirror the latter should have a limited transparency
for visible light. Thus in one embodiment the mirror may
be chosen to be not nearly 100% reflective to the visible
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spectrum (see Figure 4), but for example, 80% (Fig. 5).
The mirror looks still bright and colourfast. The limited
permeability to visible light can be used to put an infor-
mation display behind the mirror. The limited (20%) vis-
ible light transmittance can be compensated in using a
display with a high degree of brightness.

Claims

1. A three-dimensional measuring device for use in a
garment fitting room comprising at least one image
capturing means, a projector, and a wavelength spe-
cific mirror characterized in that said image captur-
ingmeans s positioned behind said wavelength spe-
cific mirror, and characterized in that said wave-
length specific mirror is configured to transmit at least
70% of infrared light with wavelengths of atleast 750
nm and to reflect at least 70% of visible light wave-
lengths from about 380 nm to about 740 nm.

2. The three-dimensional measuring device according
to claim 1, wherein the projector projects structured
infrared light on the three-dimensional object to be
measured.

3. The three-dimensional measuring device according
to claim 1, wherein the capturing means consists of
structured light camera(s) having a frame rate of at
least 10 frames per second.

4. The three-dimensional measuring device according
to claim 1, further comprising display means posi-
tioned behind said wavelength specific mirror.

5. The three-dimensional measuring device according
to claim 1, comprising two or more image capturing
means.

6. The three-dimensional measuring device according
to claim 5, wherein said image capturing means are
oriented along the same vertical axis.

7. The three-dimensional measuring device according
to claim 1, comprising two or more projectors.

8. The three-dimensional measuring device according
to claims 1 or 7, wherein said projector(s) are posi-
tioned behind the wavelength specific mirror.

9. The three-dimensional measuring device according
to claim 8, wherein said two or more projectors are
oriented along the same vertical axis.

10. A method for the acquisition of three-dimensional
shapes of an object, said method comprising; placing
the three dimensional object to be measured in front
of a three-dimensional measuring device as defined
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in any one of claims 1 to 9; projecting structured near
infrared light on said object from a projector; captur-
ing images from the structured near infrared light
waves projected on the object using image capturing
means positioned behind said wavelength specific
mirror; transmit said captured images from said im-
age capturing device to a computer processor and
have said computer processor process said image
to determine the three-dimensional shape of said ob-
ject.

The method according to claim 10, further including
the step of rotating the object or causing said object
to rotate in front of the wavelength specific mirror.

The method according to claim 10, wherein the im-
ages are captured at a frame rate of at least 10
frames per second.

Patentanspriiche

1.

Ein 3D-Messgerat zur Verwendung in einem Anpro-
beraum, bestehend aus mindestens einer Bilderfas-
sungsvorrichtung, einem Projektor und einem wel-
lenlangenspezifischen Spiegel, dadurch gekenn-
zeichnet, dass diese Bilderfassungsvorrichtung
hinter dem genannten wellenlangenspezifischen
Spiegel positioniert ist und dadurch gekennzeich-
net, dass dieser wellenlangenspezifische Spiegel
so konfiguriert ist, dass er mindestens 70 % des In-
frarotlichts mit Wellenlangen von mindestens 750
nm Ubertragt und mindestens 70 % der Wellenlan-
gen des sichtbaren Lichts von ca. 380 nm bis ca.
740 nm reflektiert.

Das 3D-Messgerat nach Anspruch 1, wobei der Pro-
jektor strukturiertes Infrarotlicht auf das zu messen-
de 3D-Objekt projiziert.

Das 3D-Messgerat nach Anspruch 1, wobei die Er-
fassungsvorrichtung aus einer oder mehreren Struk-
turlicht-Kameras mit einer Bildwechselfrequenz von
mindestens 10 Bildern pro Sekunde besteht.

Das 3D-Messgerat nach Anspruch 1, das dartiber
hinaus Anzeigevorrichtungen umfasst, die hinter
dem wellenldngenspezifischen Spiegel positioniert
sind.

Das 3D-Messgerat nach Anspruch 1, das zwei oder
mehr Bilderfassungsvorrichtungen umfasst.

Das 3D-Messgerat nach Anspruch 5, wobei die Bil-
derfassungsvorrichtungen langs derselben vertika-

len Achse ausgerichtet sind.

Das 3D-Messgerat nach Anspruch 1, das zwei oder
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10.

1.

12.

mehr Projektoren umfasst.

Das 3D-Messgerat nach Anspruch 1 oder 7, wobei
dieser bzw. diese Projektoren hinter dem wellenlan-
genspezischen Spiegel positioniert sind.

Das 3D-Messgerat nach Anspruch 8, wobei die zwei
oder mehr Projektoren langs derselben vertikalen
Achse ausgerichtet sind.

Ein Verfahren zur Erfassung von dreidimensionalen
Formen eines Objekts, wobei dieses Verfahren fol-
gendes umfasst: Anordnung des zu messenden
dreidimensionalen Objekts vor einem 3D-Messgerat
wie in einem der Anspriiche 1 bis 9 definiert; Proji-
zierung von strukturiertem Nahinfrarot-Licht von ei-
nem Projektor auf das genannte Objekt; Erfassung
von Bildern von den auf das Objekt projizierten struk-
turierten nahinfrarot-Lichtwellen unter Verwendung
von hinter dem wellenldngenspezifischen Spiegel
positionierten Bilderfassungsvorrichtungen; Uber-
tragung dieser von der Bilderfassungsvorrichtung
erfassten Bilder auf einen Computerprozessor und
Verarbeitung dieser Bilder durch den Computerpro-
zessor zur Bestimmung der dreidimensionalen Form
des Objekts.

Das Verfahren nach Anspruch 10, das ferner den
Schritt enthalt, dass man das Objekt vor dem wel-
lenlangenspezifischen Spiegel dreht oder drehen
|asst.

Das Verfahren nach Anspruch 10, bei dem die Bilder
mit einer Bildrate von mindestens 10 Bildern pro Se-
kunde erfasst werden.

Revendications

Un dispositif de mesure tridimensionnel pour utilisa-
tion dans une cabine d’essayage pour vétements
comprenant au moins un dispositif de capture d’ima-
ges, un projecteur et un miroir d’'une longueur d’'onde
spécifique caractérisé en ce que ledit dispositif de
capture d’image est positionné derriere ledit miroir
d’une longueur d’onde spécifique, et caractérisé en
ce que ledit miroir d’'une longueur d’onde spécifique
est configuré pour transmettre au moins 70 % de la
lumiére infrarouge avec des longueurs d’onde d’au
moins 750 nm et pour refléter au moins 70 % de
longueurs d’onde de lumiére visible d’environ 380
nm a environ 740 nm.

Le dispositif de mesure tridimensionnel selon la re-
vendication 1 ou le projecteur projette de la lumiere
infrarouge structurée sur I'objet en trois dimensions
a mesurer.
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L’appareil de mesure tridimensionnel selon lareven-
dication 1 ou le systéme de capture se compose de
caméras a lumiére structurée avec un taux d’échan-
tilonnage d’au moins 10 images par seconde.

Le dispositif de mesure tridimensionnel selon la re-
vendication 1 comprend en outre des moyens d’af-
fichage positionnés derriére le miroir a la longueur
d’onde spécifique.

Le dispositif de mesure tridimensionnel selon la re-
vendication 1 comprend au moins deux dispositifs
de capture d'image.

Le dispositif de mesure tridimensionnel selon la re-
vendication 5 ou les dispositifs de capture d'image
sont orientés le long du méme axe vertical.

Le dispositif de mesure tridimensionnel selon la re-
vendication 1 comprend au moins deux projecteurs.

Le dispositif de mesure selon la revendication 1 ou
7 ou le(s) projecteur(s) est (sont) positionné(s) der-
riere le miroir a longueur d’onde spécifique.

Le dispositif de mesure tridimensionnel selon la re-
vendication 8 ou les aux moins deux projecteurs sont
orientés le long du méme axe vertical.

Une méthode d’acquisition des formes tridimension-
nelles d’un objet, cette méthode comprenant ; le pla-
cement de 'objet tridimensionnel a mesurer devant
un appareil de mesure tridimensionnel tel que défini
dans l'une des revendications 1 a 9 ; la projection
de la lumiére presque infrarouge structurée sur ledit
objet a partir d'un projecteur ; la capture d'images
des ondes de lumiére presque infrarouge structurée
projetée sur l'objet a I'aide de dispositifs de capture
d'image positionnés derriere le miroir a longueur
d’'onde spécifique ; la transmission des images cap-
tées sur le dispositif de capture d’'images vers un
processeur d’ordinateur et faire traiter par le proces-
seur informatique I'image pour déterminer la forme
tridimensionnelle de I'objet.

La méthode selon la revendication 10, comprenant
en outre I'étape consistant a pivoter I'objet ou a le
faire tourner devant le miroir a longueur d’'onde spé-
cifique.

La méthode selon la revendication 10 ou les images
sont captées a un taux d’échantillonnage d’au moins
10 images par seconde.
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Fig. 3
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