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(57) Abrégé/Abstract:
Optical system (10) for imaging an object comprising at least:
- aloupe (12) comprising a lens (16) for magnifying the object, the lens being disposed in a frame,

- a camera (14) arranged between the lens (16) of the loupe (12) and the object to image at least a portion of the same field of view
as the lens (16) of the loupe (12).
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ABSTRACT

Optical system for imaging an object

Optical system (10) for imaging an object comprising at least:
- aloupe (12) comprising a lens (16) for magnifying the object, the lens being
disposed in a frame,
- acamera (14) arranged between the lens (16) of the loupe (12) and the object
10 to image at least a portion of the same field of view as the lens (16) of the

loupe (12).

Figure 2
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Optical system for imaging an object

The invention relates to an optical system for imaging an object. More
particularly, the invention relates to the field of loupes.

It is known electronic loupes or magnifiers that comprise a camera, and a
liquid crystal display (LCD) used as the local screen. The liquid crystal display is
small and placed instead of optical lenses. These electronic loupes are used in the
same way that a traditional optical loupe.

Nevertheless, such electronic loupes have disadvantages: they are weightier
than traditional optical loupes and they have great power consumption due to the
embedded LCD screen that reduces the duration of use. Moreover, these electronic
magnifiers offer basic treatment methods on images to improve contrast, but not
advanced processing functions or image recognition, or transmission to another
device.

Therefore, there is a need for a simple and efficient optical system for
imaging an object allowing direct and digital viewing.

Thus, one object of the present invention is to provide an optical system for
imaging an object which can be used independently as a traditional optical loupe, but
also as a text and image capture device associated with a display or external sound
device.

To this end, the invention proposes an optical system for imaging an object
comprising at least:

- a loupe comprising a lens for magnifying the object, the lens being disposed
in a frame,

- a camera arranged between the lens of the loupe and the object to image at
least a portion of the same field of view as the lens of the loupe.
Advantageously, thanks to such optical system it is possible to have a direct-

eye viewing of the object through the magnifying lens and to image digitally the
object by the camera with the same field of view as the lens of the loupe or with a
smaller field of view but with a greater magnification. In this case, several image
processing methods can be implemented on the acquired images, for example optical

character recognition, contrast enhancement...
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According to further embodiments which can be considered alone or in

combination:

the optical system comprises a handle extending from the frame, and wherein
the camera:

* is movable between a retracted position in the handle and an extended

position, and
* s spaced away from the handle in the extended position to image at
least a portion of the same field of view as the lens of the loupe;

the camera is slideably mounted in the handle;
the handle further houses a telescopic pod pivotally movable between a
retracted position in the handle and an extended position wherein the
telescopic pod is spaced away from the handle and arranged to position the
camera at a distance from the object to obtain a same field of view seen by an
eye of a user directly through the lens;
the loupe and the camera have the same optical axis;
the optical system comprises a processor for controlling the camera, the
processor being also able to process the image for better transmission or
acquisition, or to extract feature information from the image, like character
recognition;
the optical system comprises at least a button for manually operating said
camera for producing pictures and/or videos of the object;
the optical system further comprises at least one telecommunication port for
transferring said pictures and/or videos from said camera to a remote storing
unit and/or for displaying in real time said pictures and/or videos from said
camera on a remote display;
the optical system further comprises a remote storing unit for storing said
pictures and/or videos from said camera;
the optical system further comprises at least one light source disposed on the
frame or on the handle for illuminating the object;
the optical system further comprises a distance sensor for measuring the

distance between the camera and the object;
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the optical system further comprises an alert system for alerting the user if the
measured distance between the camera and the object is smaller than a
minimum focus distance of the camera;

the optical system further comprises a transparent digital display disposed on
the lens and is arranged for displaying in real time pictures and/or videos
imaging by said camera when the camera is on and for being transparent
when the camera is off;

the optical system further comprises a transparent digital display disposed on
the lens and is arranged for displaying in real time pictures and/or videos
imaging by said camera when the camera is in the extended position and for
being transparent when the camera is in the retracted position;

the transparent digital display comprises an obscuring layer configured to be
opaque when the camera is active for displaying in real time pictures and/or
videos imaging by said camera and for being transparent otherwise;

the handle houses a battery or an accumulator for powering the camera, and
the optical system further comprises at least one port for transferring said
pictures and/or videos from said camera to a storing unit, said storing unit

being able to store said pictures and/or videos from said camera.

Embodiments of the invention will now be described, by way of example

only, and with reference to the following drawings in which:

- TFigure 1 is a schematic diagram illustrating one embodiment of the
invention, the camera being in a retracted position in the handle; and

- Figure 2 is a schematic diagram illustrating the optical system of figure 1,
wherein the camera being in a extended position.

Elements in the figures are illustrated for simplicity and clarity and have not

necessarily been drawn to scale. For example, the dimensions of some of the
elements in the figure may be exaggerated relative to other elements to help improve

the understanding of the embodiments of the present invention.
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4

Figures 1 and 2 illustrate one embodiment of an optical system 10 for
Imaging an object according to the invention comprises at least a loupe 12 and a
camera 14. The object is preferably an image, such as a printed text.

The loupe 12 comprises a lens 16 for magnifying the object and the lens 16 is
disposed in a frame.

The camera 14 is arranged between the lens 16 of the loupe 12 and the object
to image at least a portion of the same field of view as the lens 16 of the loupe 12.

Preferably, the optical system 10 comprises a handle 18 extending from the
frame according to a longitudinal axis, and the camera 14 is movable between a
retracted position in the handle 18 and an extended position. The handle allows a
good grip on the loupe.

Figure 1 illustrates the optical system 10 when the camera 14 is in the
retracted position while figure 2 illustrates the optical system 10 when the camera 14
is in the extended position.

In the extended position, the camera 14 is spaced away from the handle 18 to
image at least a portion of the same field of view as the lens 16 of the loupe 12. Thus,
the camera can image the same field of view of the lens or a smaller field of view but
with a greater magnification. This can be useful if the magnification rate of the
optical lens is not enough to see clearly the object through the lens.

Advantageously, the camera 14 is slideably mounted in the handle 18
according to the longitudinal axis of the handle 18.

Preferably, the loupe 12 and the camera 14 in its extended position have the

same optical axis.

According to a subembodiment, the optical system 10 further comprise a
telescopic pod 20 advantageously housed in the handle 18. The telescopic pod 20 is
pivotally movable between a retracted position in the handle 18 and an extended
position. In the extended position illustrated on figure 2, the telescopic pod 20 is
spaced away from the handle 18 and arranged to position the camera 14 at a distance
from the object to obtain a same field of view seen by an eye of a user directly

through the lens 16.
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Thanks to the telescopic pod, the magnitying lens is positioned at the correct
distance from the object to be imaged in order to have a clear image. This also
ensures that the field seen by the camera is the same as the field seen through the
magnifying lens of the loupe, for intuitive use and an efficient and easy positioning
of the camera. This also helps prevent movement during shooting, which is useful for

example for people having shivers.

According to a second embodiment of the optical system according to the
invention, the optical system is identical to the first embodiment described herein
before but is devoid of handle.

In such second embodiment, the camera can be arranged permanently on the
surface of the lens facing the object and sensibly in the centre of the lens of the loupe
to have the same optical lens as the lens. Thus, the area of the camera must be
relatively small in relation to the area loupe for allowing eye to comfortably view the
object through the lens, for example sensibly 2 mm x 2 mm.

According to a variant, the camera 14 can be movable between a retracted
position in the frame and an extended position. In the extended position, the
camera 14 is spaced away from the frame to image at least a portion of the same field
of view as the lens 16 of the loupe 12.

Advantageously, the camera 14 is pivotally mounted on the frame.

Preferably, the loupe 12 and the camera 14 in the extended position have the

same optical axis.

Such embodiments of an optical system according to the invention allow
having an optical system of the loupe type which is easy to use and which has low
weight compared to existing electronic magnifiers having an embedded liquid crystal

display screen that is strong energy consumer.

Whatever the embodiment of the optical system with or without a handle, the
optical system comprises a processor for controlling the camera. The processor can

be housed in the frame or in the handle.
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If the camera does not have the same optical axis as the lens, the processor is
preferably configured to implement a method for correcting the images acquired by
the camera, such as parallax errors...

Moreover, the optical system preferably comprises a battery or an
accumulator for powering the camera. The battery or the accumulator can be housed
in the frame or in the handle.

The optical system further comprises at least a button for manually operating
said camera for producing pictures and/or videos of the object. The button can be
arranged on the frame or on the handle. The button is configured for operating the
photographing.

Moreover, the optical system comprises at least one telecommunication port
for transferring said pictures and/or videos from said camera to a remote storing unit
and/or for displaying in real time said pictures and/or videos from said camera on a
remote display. The telecommunication port can be arranged on the handle or on the
frame.

The remote display can be a head-mounted display for displaying computer
generated image to an eye of a user, any display device such a mobile phone, or a
specialized system for image viewing on a large screen for the visually impaired.

Furthermore, the optical system can further comprise one or several ports for
transferring said pictures and/or videos from said camera to a storing unit. The
storing unit is so able to store said pictures and/or videos from said camera.

The optical system can comprises a storing unit for storing said pictures
and/or videos from said camera. The storing unit can be a remote storing unit or
housed in the frame or in the handle.

In the case wherein the optical system comprises an embedded storing unit,
the processor can be configured to implement a storing method comprising a step for
checking the quality of acquired images before storing only images having a « good
quality », for example not blurred images. The processor can also be configured to
mmplement a storing method comprising a step for selecting a best image among
several acquired images before storing only this one, the best image having the best
quality. The storing method can also comprise an image compression step for

example JPEG or binarization, or a feature extraction step, for example character
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recognition. The stored images can thus be transmitted to a remote display device,
for example via Bluethooth, WiFi or USB connexion.

Preferably, the optical system further comprises at least one light source
disposed on the frame or on the handle for illuminating the object. Advantageously,
the light sources are LED or OLED to illuminate the object configured to illuminate
according continuously or a pulsed mode, for example synchronized with the
frequency of acquisition of the camera or a flash mode to improve the quality of
acquired images.

Advantageously, the optical system further comprises a distance sensor for
measuring the distance between the camera and the object.

The optical system further comprises an alert system for alerting the user if
the measured distance between the camera and the object is smaller than a the

minimum focus distance of the camera. This prevents to acquire blurred images.

According to a third embodiment compatible with the previous ones, the
optical system further comprises a transparent digital display disposed on the lens.
The transparent digital display is arranged for displaying in real time pictures and/or
videos imaging by said camera when the camera is on and for being transparent
when the camera is off. The lens is arranged between the transparent digital display
and the camera.

In the embodiment of the optical system wherein the camera is movable
between a retracted position and an extended position, the transparent digital display
is preferably arranged for displaying in real time pictures and/or videos imaging by
said camera when the camera is in the extended position and for being transparent
when the camera is in the retracted position.

The transparent digital display comprises an obscuring layer configured to be
opaque when the camera is active for displaying in real time pictures and/or videos
imaging by said camera and for being transparent otherwise.

For example, the obscuring layer is an electrochromic layer configured to be

obscured when the camera is on.
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CLAIMS

1. Optical system (10) for imaging an object comprising at least:

- a loupe (12) comprising a lens (16) for magnifying the object, the lens (16)
being disposed in a frame,

- acamera (14) arranged between the lens of the loupe and the object to image
at least a portion of the same field of view as the lens (16) of the loupe, and

- ahandle (18) extending from the frame, and

wherein the camera (14):

- is movable between a retracted position in the handle (18) and an extended
position, and

- is spaced away from the handle (18) in the extended position to image at least

a portion of the same field of view as the lens (16) of the loupe (12).

2. The optical system according to claim 1, wherein the camera (14) is slideably
mounted in the handle (18).

3. The optical system according to claim 1 or 2, wherein the handle (18) further houses
a telescopic pod (20) pivotally movable between a retracted position in the handle (18)
and an extended position wherein the telescopic pod (20) is spaced away from the
handle and arranged to position the camera (14) at a distance from the object to obtain

a same field of view seen by an eye of a user directly through the lens (16).

4. The optical system according to any one of claims 1 to 3, wherein the loupe (12)

and the camera (14) have the same optical axis.

5. The optical system according to any one of claims 1 to 4, further comprises a

processor for controlling the camera (14).
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6. The optical system according to any one of claims 1 to 5, further comprises at least
a button for manually operating said camera (14) for producing pictures and/or videos

of the object.

7. The optical system according to any one of claims 1 to 6, comprises at least one
telecommunication port for transferring pictures and/or videos produced from said
camera (14) to a remote storing unit and/or for displaying in real time said pictures

and/or videos from said camera (14) on a remote display.

8. The optical system according to any one of claims 1 to 7, comprises a remote storing

unit for storing pictures and/or videos produced from said camera (14).

9. The optical system according to any one of claims 1 to 8, further comprises at least

one light source disposed on the frame for illuminating the object.

10. The optical system according to any one of claims 1 to 9, further comprises a

distance sensor for measuring the distance between the camera (14) and the object.

11. The optical system according to claim 10, further comprises an alert system for
alerting the user if the measured distance between the camera (14) and the object is

smaller than a focal length of the camera (14).

12. The optical system according to any one of claims 1 to 11, further comprises a
transparent digital display disposed on the lens and is arranged for displaying in real
time pictures and/or videos imaging by said camera (14) when the camera (14) is on

and for being transparent when the camera is off.

13. The optical system according to any one of claims 1 to 11, further comprises a
transparent digital display disposed on the lens and is arranged for displaying in real
time pictures and/or videos imaging by said camera (14) when the camera is in the
extended position and for being transparent when the camera is in the retracted

position.
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14. The optical system according to claim 12 or 13, wherein the transparent digital
display comprises an obscuring layer configured to be opaque when the camera is
active for displaying in real time pictures and/or videos imaging by said camera (14)

and for being transparent otherwise.
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