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(57) Abstract: A method of fusing IR image data and visible light image data corresponding to the same field of view in the same
image is disclosed, comprising displaying IR image data in at least a first portion of the image and visible light image data in at least

e 2 second portion of the image. The method is characterized by the step of displaying the IR image data according to a colouring

=
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scheme adapted to the temperature range relevant for the first portion of the image. The resolution in the relevant temperature range
is increased by applying the entire range of colours available in the colouring scheme to the selected temperature range.
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CAMERA AND METHOD FOR USE WITH CAMERA

Technical Field
The present invention relates to a camera for producing IR images and visible light
images and images comprising a mix of IR and visible light data, and to a method for

use with such a camera.

Background and Related Art

In recent years methods and cameras have been proposed for combining IR images
and visible light images in various ways, often referred to as image fusion. Typically, a
camera will have an imaging part for capturing IR image data, another imaging part
for capturing visible light image data and means for processing the image data in such
a way that they can be displayed in the same image. Such functions may be helpful, for

example, in identifying the position of a hot, or cold, object.

Typically, the field of view of the visible light image is greater than the field of view
of the IR image. In any case the fields of view will differ, since the optical systems
capturing the two images will not be placed in exactly the same position. This is a well
known optical phenomenon called parallax. Hence, before displaying a fused, or

blended, image the two images must be aligned.

EP patent 1 299 699 discloses a method of displaying visible light image data and IR
image data in the same image, and a camera comprising imaging means both for IR
radiation and visible light. The data can be combined in a number of different ways,
for example, in dependence of the temperature of each respective pixel.

This patent also mentions the need for correcting the parallax caused by the image
capturing means for IR and visible light, respectively, being placed at a certain
distance from each other. Two main methods of parallax correction are suggested: by
optical means such as mirrors or by electronic means. How to correct the parallax by

electronic means 1s not discussed in detail.
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International patent application WO2006/060746 discloses parallax correction based
on the distance to the object. The distance to the object is in turn determined by the
focusing distance. The method suggested in WO 2006/060746 is to use a magnet
mounted on the IR lens and a Hall sensor mounted in the optics housing, or vice versa,
whereby the IHall sensor will measure the distance to the magnet and hence the
focusing distance. The actual focusing of the camera is performed manually, in a way
known per se, by turning a focus ring. As an alternative it is suggested to align the

images by manually displacing one relative the other until they overlap correctly.

A number of ways of combining the IR and visible light image data are proposed in
WO 2006/060746. For example, the visible image may be shown in a grey scale and
the IR image superimposed on this image in colour. Alternatively, the visible light
image may be displayed, but for pixels in which the temperature values exceed a

certain threshold value the visible light pixels may be replaced by IR image pixels.

It is an object of the present invention to improve the presentation of the combined IR

and visible light image.

Summary of the Invention

This object is achieved according to the invention by a method of fusing IR image data
and visible light image data corresponding to the same field of view in the same image
comprising displaying IR image data in at least a first portion of the image and visible
light image data in at least a second portion of the image, said method being
characterized by the step of displaying the IR image data according to a colouring

scheme adapted to the temperature range relevant for the first portion of the image.

The object is also achieved by a camera comprising a first imaging part for capturing
IR image data of a first field of view, a second imaging part for capturing visible light
data of a second field of view at least partially overlapping the first field of view,
processing means for adjusting the first and second field of view relative to each other

in dependence of the focusing distance of the first or second imaging part, and
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processing means for selecting at least a first portion of the image in which IR image
data is to be displayed and at least a second portion of the image in which visible light
image data is to be displayed, said camera being characterized in that said processing
means is arranged to apply a colouring scheme for IR data adapted to the temperature

range relevant for the at least first portion of the image.

Hence, according to the invention the resolution in the relevant temperature range is
increased by applying the entire range of colours available in the colouring scheme to
the selected temperature range. Temperatures that are so close to each other that they
would have essentially the same colour if the normal colouring scheme were used,
may, with the method according to the invention, have different colours that can easily

be distinguished.

For example, in a colour scheme ranging from blue for low temperatures to red for hot
temperatures, all temperatures in the middle of the range may be represented as
different nuances of yellow, All temperatures in the upper part of the range will be
different nuances of red, and all temperatures in the lower part of the range will be
different nuances of blue. Hence, temperatures that are close to each other are
generally difficult to distinguish from each other. According to the invention, the
whole range of colours may be applied to a part of the temperature interval. In this
way, a range of temperatures that would be represented by similar nuances in the
normal colouring scheme will be represented by a wider range of colours, for example,
ranging from blue to red. For the parts of the image having a temperature outside of

this interval visual light image data will be displayed.

Preferably the camera further comprises user input means for receiving information
about the at least first portion of the image, to enable the selection of the at least first
portion of the image comprising an object, or part of an object, or interest.
Alternatively, or additionally the camera may further comprise user input means for
selecting the relevant temperature range. This will enable the selection of the at least

first portion of the image as at least a first portion of the image having a temperature
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within a selected temperature range.

Brief Description of the Drawings

The invention will be discussed in more detail in the following, by way of example
and with reference to the appended drawings, in which:

Fig. 1 illustrates a camera that may be used according to the invention

Fig. 2 illustrates an example of the change of temperature range according to an

embodiment of the invention

Detailed Description of Embodiments

Figure 1 illustrates schematically a camera 1 having a first imaging part 3 for capturing
IR images and a second imaging part 5 for capturing visible light images. The first
imaging part 3 comprises IR optics 7 that focuses incoming IR radiation onto an array
9 of IR sensing elements in a way known per se. Preferably the IR optics part
comprises one or more IR lenses 10, one of which may be driven by a motor 11 for
automatic and/or manual focusing. The second imaging part comprises visible light
optics 13 for focusing the incoming visible light onto an array 15 of visible light
sensing elements in a way known per se. The data registered by the array 9 are
forwarded to a processing unit 17 that processes the data to produce a suitable image,
which may be a visible light image, an IR image or a blended or fused image of IR and
visible light images. The camera also preferably comprises at least one display means
19 for displaying images and at least one memory unit 21 for storing registered image

data and/or processed images.

The camera is preferably also provided with a laser pointer 23, known per se, which

may be used to point out objects in the image.

According to the invention a new way of fusing the IR and visible light data is
proposed, in the case when visible light image data are displayed in part of the image

and IR data are displayed in another part. When selecting an area of the image for
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which IR data is to be displayed, the temperature range for the IR image is restricted to
the temperature range that is relevant for this area. This temperature range may be
selected. Alternatively, a temperature range of interest may be selected directly. The
colouring scheme of the IR image can then be adapted to the selected temperature

range, to improve the resolution in the IR image.

Hence, according to the invention, an area of the image, or a temperature range can be
selected. Pixels in the selected area, or pixels having a temperature within the
temperature range, will be shown as IR data. The remaining pixels will be shown as
visible light image data. For example, if the temperature in the whole image ranges
from 15 degrees Celsius to 30 degrees Celsius, in the prior art, the colouring scheme
would be adapted to this temperature range, even if the only IR data displayed would
be in a part of this temperature range, for example 25-30 degrees Celsius. Therefore,
the interesting temperature range of 25-30 would only use the upper part of the

colouring scheme, making it hard to distinguish between the colours in this area.

According to the invention, in this case the colouring scheme would be adapted to
show 25 degrees as the coldest temperature and 30 degrees as the warmest
temperature. In this way, the resolution would be increased, so that it would be easier

to distinguish between temperatures within the temperature range of interest.

Hence, according to the invention, the colouring scheme of the IR data is adapted to
the temperature range of the part of the image selected to be displayed as IR image

data.

The selected temperature range, for which IR data should be displayed, may be
sclected as an absolute range, for example from 20 to 30 degrees. It may alsobe a
number of degrees at cither end of the total temperature range of the image, for
example a number of degrees below the maximum, or above the minimum degree of
the total temperature range. It may also be selected as a relative range, for example a

certain fraction of the temperature range, such as the upper, or lower, 10 %, or 50 % of
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the total temperature range. For example, if the total temperature range is 0 - 100
degrees Celsius the upper 10% would mean that temperatures between 90 and 100
degrees Celsius would be displayed as IR image data in the fused image, and that the
whole colouring scheme would be applied in the temperature range between 90 and

100 degrees.

Figure 2 illustrates, as an example, a first temperature range 2a from 10°C to 100 °C,
which is the temperature range of the whole field of view covered by the IR imaging
part. A colouring scheme ranging from blue for the lowest temperatures to red for the
highest temperatures is used. A threshold is set, in this example, at 70°C. The pixels
between 70°C and 100°C will be displayed as IR data in the fused image. According to
the prior art, each IR pixel would keep the same colour as in the colouring scheme
shown in 2a when fused into the fused image. Hence, all the pixels representing
temperature data in the fused image would probably be some shade of red. According
to the invention, on the other hand, the colouring scheme is changed so that the entire
range of colours is used for the temperatures that will be presented as temperature data
in the image. This means that the the pixels representing temperature data in the
blended image would range from blue colours at 70°C to red colours at 100°C. Hence,
according to the invention the temperatures in the range actually displayed in the

image can be distinguished more easily by an operator.

Instead of selecting a temperature interval at the upper end of the range, as shown in
Figure 2, an interval at the lower end of the range, or in the middle of the range may be
selected, for example 10°C to 15°C or 30°C to 32°C or any other suitable interval

depending on the area or object of interest.
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Claims

1. A method of fusing IR image data and visible light image data corresponding to the
same field of view in the same image comprising displaying IR image data in at least a
first portion of the image and visible light image data in at least a second portion of the
image, said method being characterized by the step of displaying the IR image data
according to a colouring scheme adapted to the temperature range relevant for the first

portion of the image.

2. A method according to claim I, wherein the at least first portion of the image is
selected as at least a first portion of the image having a temperature within a selected

temperature range.

3. A method according fo claim 1, wherein the at least first portion of the image is
selected as at least a first portion of the image comprising an object, or part of an

object, or interest.

4. A camera comprising a first imaging part for capturing IR image data of a first field
of view, a second imaging part for capturing visible light data of a second field of view
at least partially overlapping the first field of view, processing means for adjusting the
first and second field of view relative to each other in dependence of the focusing
distance of the first or second imaging part, and processing means for selecting at least
a first portion of the image in which IR image data is to be displayed and at least a
second portion of the image in which visible light image data is to be displayed,
camera being characterized in that said processing means is arranged to apply a
colouring scheme for IR data adapted to the temperature range relevant for the at least

first portion of the image.

5. A camera according to claim 4, further comprising user input means for receiving

information about the at least first portion of the image.
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6. A camera according to claim 4, further comprising user input means for selecting

the relevant temperature range.
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