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PRODUCING AN IMAGE

FIELD

[0001] The invention relates to producing an image of an organ by
using a camera unit.

BACKGROUND

[0002] Digital optical instruments may be used as assistance in ex-
amining organs, such as the eye, the ear and the skin. For example, a digital
image in an electronic format may be produced of an object imaged with a
portable camera unit suitable for ophtalmoscopy, otoscopy or dermatoscopy.
However, the functions of known imaging devices are manual and intended for
one kind of use. This being the case, a device intended for imaging the eye, for
example, is not intended for imaging the skin or the ear.

[0003] Problems are associated with such solutions. Although the
imaging device is able to produce a fixed image or video image of an organ for
the imaging of which the imaging device is not intended, successful imaging is
difficult and the quality of the image is not good.

BRIEF DESCRIPTION

[0004] An object of the invention is to provide an improved method
and a camera unit for implementing the method, an analyiical device and an
analytical system. This is achieved by a method of processing an image, the
method using a camera unit for producing an image of an organ in an elec-
tronic format. The method uses at least one optical component connectable to
the camera unit; and each optical component includes a data structure includ-
ing data associated with the optical component; and data associated with the
optical component is transferred from a data structure to the camera unit when
at least one optical component is connected to the camera unit; and the image
production of the organ by the camera unit is controlled based on one more
data units associated with the optical component.

[0005] The invention also relates to a camera unit for producing an
image, the camera unit being adapted to produce an image in an electronic
format of an organ with a detector. The camera unit comprises at least one
optical component connectable to the camera unit; each optical component
including a data structure including data associated with the optical compo-
nent; the data structure of each optical component being adapted to transfer
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data associated with an optical component to the camera unit when at least
one optical component is connected to the camera unit; and the data structure
being adapted to control the production of the image of the organ based on the
data associated with the optical component.

[0006] The invention further relates to an analytical device for pro-
ducing an image, the analytical device being adapted to produce an image in
an electronic format of an organ. The analytical device comprises a camera
unit and at ieast two optical components connectable to the camera unit; each
optical component including a data structure including data associated with the
optical component; the data structure of each optical component being
adapted to transfer data associated with an optical component to the analytical
device when at least one optical component is connected to the camera unit;
and the data structure being adapted to control the production of the image of
the organ based on the data associated with the optical component.

[0007] The invention still further relates to an analytical system for
producing an image, the analytical system comprising an analytical device for
producing an image in an electronic format of an organ. The analytical system
comprises a server, the server and the analytical device are adapted to be in
connection with each other; the analytical device comprises a camera unit and
at least two optical components connectable to the camera unit; each optical
component includes a data structure including data associated with the optical
component; the data structure of each optical component is adapted to transfer
data associated with an optical component to the analytical device when at
least one optical component is connected to the camera unit; and the data
structure is adapted to control the production of the image of the organ based
on the data associated with the optical component.

[0008] Preferred embodiments of the invention are described in the
independent claims.

[0009] The method and system of the invention provide a plurality of
advantages. Since the imaging optics can be adapted for each imaging, imag-
ing is easy and image quality good. The camera unit or another part of the sys-
tem is able to automatically affect image production, whereby the imaging con-
ditions can be improved and/or image processing enhanced for obtaining a
successful image.

LIST OF FIGURES
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[0010] In the following, the invention will be described in more detail
in connection with preferred embodiments with reference to the accompanying
drawings, in which

Figure 1 shows an eye examination performed with a camera unit,

Figure 2A shows the imaging of an eye or the like,

Figure 2B shows the imaging of an ear or the like,

Figure 3 shows the imaging of a nose or the like,

Figure 4 shows a block diagram of a camera unit,

Figure 5A shows a camera unit and a docking station,

Figure 5B shows a docking station,

Figure 6 shows data transfer between a camera unit and a server,
with the coserver outside the institution,

Figure 7 shows data transfer between a camera unit and a server,
with the coserver inside the institution, and

Figure 8 shows a flow diagram of the method.

DESCRIPTION OF EMBODIMENTS

[0011] The camera unit of the analytical device may be mainly simi-
lar to the solutions disclosed in Finnish published patents Fl 107120 and FI
2002 12233, for which reason all properties of a camera unit, known per se,
are not described in more detail in the present invention; instead, the focus is
on the characteristics of the solution presented that differ from what is known.

[0012] Let us first study the solution disclosed by means of Figure 1.
In this example, the analytical device is represented by a camera unit 100,
which may be a portable camera based on digital technology. The camera unit
100 of the analytical device may comprise an objective 102 for producing an
image of an organ o a detector 104 of the camera unit 100. With the analytical
device in working order, the detector 104 is able to produce an image in an
electronic format of the organ. The image produced by the detector 104 may
be input in a controller 106 of the camera unit 100, which controller may com-
prise a processor and memory and is intended to control the camera unit 100,
process and store the image and any other data. From the controller 108, the
image may be input in a display 108 of the camera unit 100 for displaying the
image and any other data. The detector 104 of the camera unit 100 may be a
CCD (Charge Coupled Device) sensor or a CMOS (Complementary Metal Ox-
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ide Semiconductor) sensor, and the camera unit 100 is able o produce fixed
images or video image.

[0013] The analytical device may comprise not only the camera unit
100, but also at least one optical component 110 to 114, which is connectable
to the camera unit 100. Each optical component 110 fo 114 is intended, alone
or together with one of the other optical components 110 to 114, for imaging a
predetermined organ. In accordance with the object to be analyzed, the cam-
era unit 100 may be provided with a suitable optical component. Fastened to
the camera unit 100, each of these optical components 110 to 114 is able to
communicate with the camera unit 100 and/or with each other. Furthermore,
each optical component 110 to 114 may communicate with peripheral devices.
Each optical component 110 io 114 is able, ailone or together with one or more
other optical components 110 to 114, to control image production, processing
and storage.

[0014] Each optical component 110 to 114 includes a data structure
116 to 120, which includes data associated with the optical component 110 to
114. The data structure 116 to 120 may be disposed in a frame structure of the
optical compeonent 110 to 114 or in at least one actual component used in im-
age production, such as a lens. The optical component 110 to 114 may com-
prise for instance one or more image-producing elements, such as a lens or a
mirror, and the optical component 110 to 114 may serve as an additional ob-
jective of the camera unit 100.

[0015] The data structure 116 to 120 may be an electromechanical
structure, for example, which mechanically fastens the optical component 110
to 114 to the camera unit 100 and establishes an electric connection between
the camera unit 100 and the optical component 110 to 114. Connecting the
data structure 116 to 120 against a counterpart 122 of the camera unit 100
enables transfer of the data associated with the optical component 110 to 114
from the data structure 116 to 120 via the counterpart 122, for instance along a
conductor, to the controiler 1086. In this case, the data structure 116 to 120 and
the counterpart 122 of the camera unit 100 may comprise one or more electric
contact surfaces, for example. The electric connection may be specific to each
optical component 110 to 114 or component type. Via the contact surfaces, the
camera unit 100 is able to connect electricity to the data structure 116 to 120,
and the response of the data structure 116 to 120 to an electric signal from the
camera unit 100 indicates data specific to each optical component 110 to 114.



WO 2009/004115 PCT/F12008/050397

5

[0016] A different optical component 110 to 114 may be arranged
for the imaging of different organs, whereby each optical component 110 to
114 has a different connection. The connections may differ from each other as
regards resistance, capacitance and inductance, for exampie, which affects the
current or voltage detected by the camera unit 100, for example. instead of
such an analog coding, digital coding may also be used for distinguishing the
optical components 110 to 114 from each other.

[0017] The data structure 116 to 120 may also be a memory circuit,
for example, which comprises data specific to each optical component 110 fo
114. The data structure 116 to 120 may be a USB memory, for example, and
the camera unit 100 may comprise a connector for the USB memory as the
counterpart 122. The data associated with the optical component 110 to 114
may be transferred from the memory circuit to the controller 106 of the camera
unit 100, whereby the controller is able to control the camera unit 100 based
on the data.

[0018] Reading the data inciuded in the data structure 116 to 120
does not necessarily require a galvanic contact between the camera unit 100
and the data structure 116 to 120. In this case, the data associated with the
optical component 110 to 114 may be read from the data structure 116 to 120
capacitively, inductively or optically, for example. The data structure 116 to 120
may be a bar code read by a bar code reader in the camera unit 100. The bar
code may also be read from an image produced by means of an image proc-
essing program comprised by the camera unit 100. The bar code may be de-
tectable at a different wavelength than the one used for imaging the organ.
The bar code may be identified by means of infrared radiation, for example,
when the organ is imaged with visible light. In this manner, the bar code does
not interfere with the imaging of the organ.

{00191 The data structure 116 to 120 may also be an optically de-
tectable characteristic of each optical component 110 to 114, such as some
distortion of the image, including spherical aberration, astigmatism, coma, cur-
vature of image field, distortion (pin cushion and barrel distortion), chromatic
aberration, and/or an aberration of some higher degree (terms exceeding the
third degree of Snell's law), for example. In addition, the data structure 116 to
120 may be a structural distortion in the lens. Structural distortions in a lens
include geometric distortions (projections or holes), lines, impurities and bub-
bles. Each of these distortions may affect the image produced in an identifiable
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manner. Once the camera unit 100 has identified a distortion specific to a
given optical component 110 to 114, the optical component 110 to 114 can he
identified, the identifier data stored, and/or the data be utilized in image proc-
essing.

[06020] The memory circuit may also be an RFID identifier (Radio
Frequency ldentification), which may also be cailed an RF tag. A passive RFID
identifier has no special power source; instead, its operation depends on en-
ergy from a reader device, i.e. in this case the camera unit 100. Energy may be
supplied to the RFID identifier through a conductor from e.g. a battery or, in a
wireless solution, the energy of an inquiry signal of the identifier data may be
utilized, for example.

[0021] The camera unit 100 is able to compare the image produced
with a given optical component 110 to 114 with a reference image, which may
be stored in the memory of the camera unit 100. The comparison could be as-
sociated with a distortion, the contrast or the brightness, for example, in the
different parts of the image. In this manner, information on the optical charac-
teristics of each optical component 110 to 114, such as the refraction indices of
the lenses, can be obtained. Faulis present in the image may also be cor-
rected.

[0022] Thus, the data structure 116 to 120 of each optical compo-
nent 110 to 114 is able to send data associated with the optical component
110 to 114 to the camera unit 100 when at least one optical component 110 to
114 is connected to the camera unit 100. By means of data associated with
each connected optical component 110 fo 114, the data structure 116 fo 120 is
able to directly or indirectly (by means of the controller 106, the controller 532
or the server 602, for example) coniroi the image production of an organ per-
formed with the camera unit 100.

[0023] One or more optical components 110 to 114 may also com-
prise a detecting sensor 138, io which the optical radiation may be guided ei-
ther directly or by means of a mirror 140, for example. The mirror 140 may he
partly permeable. The detecting sensor 138 may also be so small that it covers
only part of the optical radiation passing through the optical component 110 to
114, in which case the optical radiation alsc reaches the detector 104. In one
optical component 110 to 114, there may be more than one detecting sensor
and they may be in a wired connection, for example, to the controller 106 when
the optical component 110 to 114 is connected to the camera unit 100. When
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fastened to the camera unit 100, the detecting sensor 138 may be activated to
operate with electrical energy from the camera unit 100 and it can be used to
produce an image of the organ o be imaged. The detecting sensor 138 may
operate at a different wavelength than the detector 104. This being so, the de-
tecting sensor 138 may produce an image in infrared light, for example, and
the detector 104 in visible light, for example. The mirror 140 may reflect infra-
red radiation extremely well and at the same time let a significantly large part
of visible light through. The image data of the detecting sensor 138 and the
image data of the detector 104 may be processed and/or combined and util-
ized together or separately. The detecting sensor 138 may be a CCD or a
CMOS element, for example.

[0024] In the case of Figure 1, where no optical componenis 110 to
114 are fastened to the camera unit 100, the camera unit 100 may be used for
imaging the skin, for example.

[0025] Figures 2A, 2B and 3 show the imaging of different organs.
In Figure 2A, one may imagine that an eye is being imaged, and that an optical
component 110, suitable for the imaging of the fundus of the eye, is fastened
to the camera unit 100. In this case, the data structure 116 of the optical com-
ponent 110 suitable for imaging the eye is able, by means of a mechanical
connection specific to this component and representing data associated with
said optical component and together with a counterpart 122, to switch on one
or more optical radiation sources 124 at the front of the camera unit 100, in
order for it to illuminate the eye. Alternatively, the radiation source 124 may be
switched on such that the data associated with the optical component 110 of
the data structure 116 is transmitted along a conductor or wirelessly to the
counterpart 122 of the camera unit 100 and from there fo the controller 106 or
directly to the controller 106, which switches the radiation source 124 on based
on the data associated with the optical component 110. The radiation source
124 may be switched on automatically. In this case, the optical radiation
source 126 within the camera unit 100 may be correspondingly switched on or
off. The radiation sources 124, 126 may be radiators of the range of visible
light or of the range of infrared radiation, for example.

[0026] Figure 2B shows an implementation, wherein two optical
components 110, 112 are fastened together and the combination fastened to
the camera unit 100. The optical components 110, 112 are in contact with each
other by means of the counterpart 132 of the optical component 110 and the
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data structure 120. In this case, one may imagine that when an optical compo-
nent 114, suitable for imaging the ear, is fastened to an optical component 110
suitable for imaging the fundus of the eye, an efficient device for imaging the
tympanic membrane and the external acoustic meatus can be generated. [n
such a situation, the optical radiation of the radiation source 124 at the front of
the camera unit 100 cannot enter the external acoustic meatus (the nose). In
this case, by means of the data associated with the optical components 110,
114, the data structures 116, 120 of the optical components 110, 114 are able
to switch the radiation source 124 off and the radiation source 126 within the
camera unit 100 on, since the radiation of the radiation source 126 is able to
propagate through the nozzle piece into the ear (the nose). The camera unit
100, a computer 410 or a server 602 is able to utilize the data of a plurality of
data structures 116, 120 for processing image data. Instead of switching on or
off, the brightness, the direction or the tone of the illumination can also be ad-
justed, if the optical radiation of the radiation source 124 can be directed to the
external acoustic meatus (the nose). Furthermore, if the optical characteristics,
such as the focal distance, the polarization and the optical transmission band,
for example, are known, the illumination characteristics can be affected versa-
tilely.

[0027] Figure 3 shows an imaging event, which also shows the im-
aging of a cavity of the body. The optical componeni 114 alone may corre-
spond to a nozzle piece used in the examination of the nose (the ear or the
mouth), for example, and whose tip portion is inserted into the nasal cavity. In
such a situation, the optical radiation of the radiation source 124 at the front of
the camera unit 100 cannot enter the nasal cavity. In this case, the data struc-
ture 120 of the optical component 110 is able, by means of the data associated
with the optical component 114, to switch off the radiation source 124 and the
radiation source 126 within the camera unit 100 on, since the radiation of the
radiation source 126 cannot propagate through the nozzle piece info the nose.
Instead of switching on or off, the brightness, the direction or the tone of the
illumination can also be adjusted. Furthermore, if the optical characteristics,
such as the focal distance, the polarization and the optical transmission band,
for example, are known, the illumination characteristics can be affected versa-
tilely.

[0028] The data structure 120 of the optical component 114 suitable
for imaging the nose or the ear may directly, by means of an electrical and me-
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chanical connection specific to this component and representing data associ-
ated with said optical component and together with a counterpart 122, swifch
off one or more optical radiation source 124 at the front of the camera unit 100.
Alternatively, the radiation source 124 may be switched off such that the data
associated with the optical component 114 of the data structure 120 is trans-
mitted by wire or wirelessly to the controller 106 of the camera unit 100, which
switches off the radiation source 124 based on the data associated with the
optical component 114. In this case, the radiation source 126 within the cam-
era unit 100 may be switched on in a corresponding manner. Instead of switch-
ing on or off, the brightness, the direction and the tone of the illumination can
aiso be adjusted. Furthermore, if the optical characteristics, such as the focal
distance, the polarization and the optical transmission band, for example, are
known, the illumination characteristics can be affected versatilely.

[0029] When the skin is imaged, no separate optical component 110
to 114 needs be fastened to the camera unit 100, but the skin may be imaged
also directly with an objective 102 fixedly comprised by the camera unit 100.
On the other hand, a suitable optical component 110 to 114 may be used for
imaging the skin and switch on or off a suitable illumination by means of the
data associated with the optical component and comprised by the data struc-
ture 116 o 120.

[0030] In stead of or in addition to illumination, the data associated
with an optical component of the data structure 116 to 120 may be utilized by
the controller 106 of the camera unit, which controller may also serve as an
image processing unit, for processing an image taken with the detector 104 of
an organ. In the image, the brightness, the exposure, the contrast, the colour
shades or the colouring of the image may be modified, for example. Instead or
in addition, the zooming may also be modified.

[0031] Let us now study the control of image producing more gen-
erally. The data associated with the optical components 110 to 114 intended
for different uses enables many aspects of image producing when at least one
of them is fastened to the camera unit 100.

[0032] In an implementation, each optical component 110 to 114
comprises identification data enabling the automatic identification of each opti-
cal component 110 to 114. The identifier may determine the individual optical
components or the optical components may be identified by types according to
the intended procedure or purpose. In this case, for example, an optical com-
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ponent intended for eye examination enables automatic ‘ocular optics’ or ‘im-
age of eye’ data to be associated with the image.

[0033] Based on the data associated with the optical components
110 to 114, an image may be processed versatilely.

[0034] In an implementation, the camera unit 100 is able to modify
the brightness of the image. In this case, when the image is being displayed,
the intensity of each pixel on the display is increased or reduced.

[0035] In an implementation, the camera unit 100 is able to madify
the contrast of the image. In this case, when the image is being displayed, the
intensity differences of each pixel on the display are increased or reduced. For
example, if an optical component 110 to 114 causes the edge areas of an im-
age produced to be darker than the mid area of the image, data about such a
characteristic may be stored in said optical component 110 to 114. When said
optical component 110 to 114 is used, the data of the characteristic associated
with said optical component 110 to 114 may be transferred to the camera unit
100, the computer 410 or the server 602, for example, wherein the contrast of
the image can be modified based on the data. in this case, for example, the
contrast can be reduced in the edge areas. Similarly, the brightness may also
be adjusted in various manners in the different parts of the image. A plurality of
images taken of the same object may also be stacked or an HDR image (High
Dynamic Range Image) may be produced. Similarly, a composite can be pro-
duced also from video image.

[0036] In an implementation, the camera unit 100 is able to produce
an image with predetermined exposure values. The exposure values may be
measured by means of the detector 106 of the camera unit 100, for example,
but the camera unit 100 may also comprise one or more separate photome-
ters. Measurement of exposure may be used to measure the illumination of the
object on the band of visible light and/or on the band of infrared radiation of
optical radiation.

[0037] In an implementation, the data associated with an optical
component 110 to 114 fastened to the camera unit 100 may be used to control
the illumination of the environment and thus also affect the illumination of the
organ to be imaged. In this case, the data on the optical component 110 to 114
is transferred to a controller 618 controlling the lights of an examination room
652, for example, said controller controlling a switch 620 on or off. When the
switch 620 is controlled off, electric power is connected to a light source 622 in



WO 2009/004115 PCT/F12008/050397

11

the examination room, and the light is on. When the switch 620 is controlled
on, electric power does not enter the light source 622, and the light is off (Fig-
ure B). The electric power may originate from an electrical network, for exam-
ple. The controller 618 may also otherwise adjust the illumination in the exami-
nation room 652. In this case, the illumination may be increased or reduced, or
the colour or colour shade of the illumination may be adjusted. When the cam-
era unit 100 and the object to be imaged are in the vicinity of the light source
622 of the examination room, the light source 622 may be dimmed, for exam-
ple. Similarly, if the camera unit 100 is far away from the light source 622, the
light source 622 may be controlled to illuminate more strongly, for example.

[0038] In an implementation, only part of the detection area of the
detector 104 is selected to the image and the rest is cropped from the image to
be produced by means of the data associated with the optical component of
the data structure 116 to 120. In this case, the image may comprise the mid
part of the detection area of the detector, for example, i.e. the image may be
thought to be zoomed. Accordingly, if the pixels of the entire detection area of
the detector 104 form a matrix n x m, pixels k x p of the matrix may be selected
to the image, wherein eitherk < nistrueforkorp<mistrueforpork<n,p<
m is true for both k and p. Thus, if the detector 104 comprises a pixel matrix
having a size of 1000 x 1200 pixels, the image may be produced based on the
values of 500 x 600 pixels, for example.

[0039] In an implementation, the image produced is coloured in the
desired manner, either entirely or partly. The colouring, as well as at least part
of the other procedures associated with image producing, may be performed in
the camera unit 100, in a separate computer 410, in a docking station 550, in a
base station 600 or in the server 602. The colouring may be such that, when
the eye is being imaged, the image is coloured orange, when the ear is being
imaged, it is coloured red, and when the skin is being imaged, it is coloured
blue, for example.

[0040] In an implementation, the data associated with the optical
component 110 to 114 may be used to determine information about the object
to be imaged, such as the nose, the mouth, the ear, the skin etc., since each
optical component 110 to 114, alone or together with one or more other prede-
termined optical componenis 110 to 114, may be intended to image a prede-
termined organ. This being so, the optical component intended to examine the
eye, for example, enables automatic ‘ocular optics’ or 'image of eye' data to be
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associated with the image. When the camera unit 100 is aware of the object to
be imaged by means of the data associated with one or more optical compo-
nents 110 to 114, the camera unit 100 is able to use image processing opera-
tions to automatically identify and opticnally mark predetermined shapes in the
object to be imaged with colour, for example. When the image is displayed, the
points marked are clearly distinguishable, and may be the characteristics of a
disease, for example.

[0041] The success of the diagnosis can be monitored by means of
data received from one or more optical components. If the patient’'s symptoms
are in the eye, but the ear was imaged with the camera unit 100, the conclu-
sion is that the procedure was not right. [t is also feasible that the server 602
has transmitted information about the patient and his/her ailment to the camera
unit 100 in the DICOM format, for example. In this case, the camera unit 100
controls the imaging to only what the patient has complained of, i.e. in this
case, the eye. If another optical component 110 to 114 than an optical compo-
nent suitable for imaging the object according to the ailment (the eye) is fas-
tened to the camera unit 100, the camera unit 100 warns the imager with an
acoustic signal andfor a warning message on the display of the camera unit
100.

[0042] A patient data system of a hospital, for example, collecting
the image by means of the data received from one or more optical compo-
nents, is able to generate both statistics and invoicing data.

[0043] In an implementation, the persons authorized to use the im-
age produced can be determined by means of the data associated with one or
more optical components 110 to 114 fastened to the camera unit 100, and
prevent other people from using the image. This being so, the image may be
protected for instance with a password, which is known only to predetermined
people. In this case, the image may be automatically directed to a predeter-
mined one or more physicians. The physician or a group of physicians, to
whom the image is directed, may be for instance an individual physician de-
sired by the patient, the physician taking the image or physicians specialized in
the organ being imaged. In this case, the specialist physicians are not neces-
sarily determined according to the name of the physicians, but according to the
professional specialization.
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[0044] In image production, the imaging performance can be af-
fected versatilely based on the data associated with the optical components
110 to 114.

[0045] In an implementation, the reliability of the end user concern-
ing the use of the camera unit 100 can be analyzed. The data associated with
each optical component 110 to 114 implies the organ to be imaged or at least
the kind of imaging event involved. In this case, the imaging should be per-
formed in a manner according to the imaging object or the imaging event. in an
implementation, the camera unit 100 detects ‘the wrong type of’ movements in
relation to the organ to be imaged or the imaging event, for example. Detection
of movement can be performed from a video image produced by the camera
unit 100 with the controller 106, for example. The movements measured may
be compared with a reference based on the data associated with the opiical
compeonent 110 to 114. If, for example, the camera unit 100 is moved more
than a predetermined highest reference value, the movement may be inter-
preted to mean that the user should be instructed on the use of the camera
unit 100. In this case, the camera unit 100 may display, for instance on the
display 108 thereof, instructions on the use of the camera unit 100 or present a
request fo receive instructions on the use of the camera unit 100. Generally,
the user is presented a message about the uncertainty of the use if the meas-
urement result of the movements of the camera unit 100 is higher than the
highest reference value based on the data associated with one or more optical
components 110 to 114. The measurement result of the movements of the
camera unit 100 may represent the extent, the velocity, the acceleration, etc. of
the movements. The measurement results may be determined by measuring
video image.

[0046] Alternatively or in addition, one or more optical components
110 to 114 comprise an acceleration sensor unit for measuring the movement
of the camera unit 100. In addition to acceleration, the acceleration sensor is
able to measure the velocity v of the movement by integrating acceleration a

f
overtimefgtoty, v= jadt .

lo

[0047] In image production, the object to be imaged can be affected
versatilely based on the data associated with the optical components 110 to
114. In an implementation, the camera unit 100 is able to ensure that the de-
vice is not too close to the object being imaged or far from the object being
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imaged. This may be implemented for instance by means of focusing, since
gach optical component 110 fo 114 affects focusing. For example, when the
camera unit 100 has received identification data about which optical compo-
nent(s) 110 to 114 is/are as arranged as the objective, the camera unit 100 is
able to determine a suitable focusing distance between the object to be meas-
ured and the camera unit 100, for example. When the camera unit 100 is used
to image the desired object, it can be detected whether the device is already
too close fo the object or that it approaches the object too rapidly, whereby
automatic focusing cannot catch up. Alternatively or in addition, each optical
component 110 to 114 may also comprise a distance meter 128 for generating
distance data. The distance meter 128 may be in a wired connection fo the
controller 106 when the optical component is connected to the camera unit
100. Distance data may be transferred to the controller 106 of the camera unit
100, which controller may utilize the distance data in controliing the camera
unit.

[0048] The camera unit 100 is able to perform anticipation of the fo-
cusing of the object, for example, by means of the focusing distance data or
the distance measurement data. If the focusing or the zooming motors and the
focusing control are located in each optical component 110 to 114, the optical
component 110 to 114 or the controller 106 of the camera unit 100 is able to
predetermine, based on the movement, when the object to be imaged is in fo-
cus and thus enable image production although the object is not yet in a sharp
area. This also allows the image function to be kept activated (the imaging
trigger can be kept at the bottom) the entire time, but only when the object is in
focus does the camera unit 100 perform the imaging. It is also feasible to take
images the entire time when the imaging function is active, but only the images
determined sharp by the camera unit 100 are marked successful. Successful
images may be stored.

[0049] In image producing, the rest of the functionality can be af-
fected versatilely based on the data associated with the optical components
110 to 114. In an implementation, the data measured by one or more optical
components 110 to 114 can be transferred to the camera unit 100 in connec-
tion with image production. In this case, the optical component 110 to 114 may
comprise a thermometer 130, for example, for measuring the temperature of
the environment or the object to be measured. The thermometer 130 may be in
a wired connection to the controlier 106 when the optical component is con-
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nected to the camera unit 100. The measurement may be performed with an
IR thermometer {InfraRed), for example. The temperature measured can be
attached to the image data as numerical data, for example. Image data may
also be processed as a function of the temperature in the desired manner. In
this case, the entire image or part of the image may be shaded according to
the temperature and thus the temperature can be concluded when studying
the image later.

[0050] In an implementation, the camera unit 100 is able to ensure
that all shields required in connection with the imaging, such as funnels re-
quired in ear examination, are in position or replaced after the previous imag-
ing. If a funnel required in ear examination, for example, is not replaced when
the patient changes, the camera unit 100 may warn the physician with a signal
and/or a warning on the display.

[0051] The user of the camera unit 100 may also control the func-
tions of the camera unit 100 relative to the imaging requirements associated
with the imaging object from a menu of the camera unit 100. In this case, the
user may input for instance the data on the imaging object, the amount of light
required in the imaging object, the requirement of colour change {o be used in
the imaging object, and the like. The graphical interface of the camera unit 100
may also change according fo the optical component 110 to 114, controlled by
the optical component 110 to 114. In this manner, the data to be input by
means of a menu may be different when different optical components 110 to
114 are used.

[0052] In an implementation, the position of use of the camera unit
100 can be identified. Since different optical components 110 to 114 receive
light with different numerical openings and produce a different image, it is pos-
sible to determine the direction of the light received and thus to determine the
position of the camera unit under the assumption that a light source is ar-
ranged in a ceiling or another predetermined location. One or more optical
components 110 to 114 may also comprise an acceleration sensor for measur-
ing the direction of the accelerations and the gravity of the camera unit 100 by
means of the direction of three dimensions. When the camera unit 100 is in
position or in a smooth movement, the direction of gravity may be determined
and, based thereon, the position of the camera unit 100 may be concluded.
When the position of the camera unit 100 has been found out relative to the
direction of gravity, the position in which the image was taken with the camera
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unit 100 is known. The image may be rotated by means of this information to
the desired position. Generally, the desire is to rotate an image for instance
such that the vertical direction of the image points at an actual vertical direction
determined based on gravity.

[0053] Based on the data obtained from one or more optical com-
ponents 110 to 114, image production can be controlled at least partly also in
other places than in the camera unit 100.

[0054] Let us now study block diagrams associated with the camera
unit 100 and another feasible system by means of Figures 4 to 7. Figure 4
shows the block diagram of the camera unit 100. The camera unit 100 may
comprise an infrared radiation source 402, a source of visible light 404, a user
interface 406, a camera part 408, a controller 106 and a memory 412. The
camera part 408 comprises a detector 104, among other things. The controller
106, which may comprise a processor and memory, may control the operation
of the camera part 408. The controller 106 may receive the data associated
with one or more optical components 110 to 114, and control image production
for instance by adjusting the illumination, image brightness, image contrast,
image colour saturation, colour, etc. The image can be transferred from the
camera part 408 to the memory 412, from where the image can be transferred,
controlled by the controller 106, to the display of the user interface 406 and/or
elsewhere. Fixed images or video image taken of the object to be imaged may
be stored in the memory 412, which may be of the flash type and repeatedly
detachable and attachable, such as an SD memory card (Secure Digital). The
memory 412 may also be located in a component 110 to 114,

[0055] The camera unit 100 may display real-time video image or a
fixed image (e.g. the latest one taken) of the object to be imaged on the display
108. Image processing for facilitating a diagnosis may be performed based on
the data associated with one or more optical components 110 to 114. Image
processing, such as adjustment of contrast, adjustment of brightness, adjust-
ment of colour saturation, adjustment of colouring or adjustment of illumination,
for example, may be performed in connection with the imaging by means of the
controller 106, for example. As a processing procedure, text or a scale can be
added to an image taken or different images may be arranged superimposed.
In addition, auditory or acoustic data may also be added to an image.

[0056] Each optical component 110 to 114 may comprise one or
more microphones 136 for receiving acoustic data and for transferring to the
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camera unit 100 or for transmitting further via a radio transmitter 134, for ex-
ample. The microphone 136 may be in a wired connection to the controller 106
when the opticai component is connected to the camera unit 100. The camera
unit 100 may also comprise a microphone 142, which is in connection to the
controller 106. If more than one microphone 136, 142 is in use, one micro-
phone may be intended to receive a patient's voice and another microphone
may be intended to receive the voice of the examining person. One micro-
phone, in turn, may be used {0 receive the voice of either the examining per-
son or the patient or the voices of both the examining person and the patient.

[0057] Processing may also be performed in a docking station 550
or a base station 600 (Figures 5A, 5B, 6 and 7) either in real time or in connec-
tion with data transfer by means of the data associated with one or more opti-
cal components 110 to 114 comprised by the data structure 116 to 120.

[0058] During data transfer from the camera part 408 towards the
server 602 (Figures 6 and 7), when required, the data may be converted fo
conform to a suitable standard in a converter 416. The camera part 408 does
not necessarily have a converter 416, but alternatively, it may be disposed in
the docking station 550 or in the base station 600 (Figures 6 and 7). The con-
verter 416 may convert the data format used by the camera part 408, which
may be the XML format (Exiensible Markup Language), for example, into a
data format conforming to the DICOM protocol (Digital imaging and Communi-
cations in Medicine), for example. The converted data may then be transferred
to RF means 418, where the data is mixed up to a radio frequency. The radio
frequency signal may be transmitted via the antenna 420 as electromagnetic
radiation, which is received by the base station 600 (Figures 6 and 7).

[0059] The antenna 420 may be used to receive electromagnetic
radiation including data and transmitied by the base station 600 (Figures 6 and
7). From the antenna 420, the signal propagates to the RF means 418,
wherein the radio frequency signal is mixed down into baseband data. The
converter 416 is able to convert the data format of the data received into an-
other format, if need be. In this case, for example, the DICOM data format may
be converted into the data format used by the camera unit 100, for example.
The converted data may be transferred to the memory 412 and, when re-
quired, combined in the desired manner with an image taken by the camera
part 408 in a manner controlled by the controlier 106. From the memory 412,
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the data may be transferred to the display 108, for example, and to an optional
loudspeaker 422.

[0060] if the camera unit 100 uses an SDIO card (Secure Digital In-
put Output), the radio link may be implemented directly with a WLAN connec-
tion or a Bluetooth® connection supported by the SDIO card. An SDIQ card
can also be used in the base station 600 and the docking station 550 for the
radio link. The radio link may also be implemented in such a manner that an
USB connector, to which an USB-WLAN adapter is fastened, is disposed
within the camera unit 100, or the circuit board of the camera unit 100 is pro-
vided with a WLAN fransceiver.

[0061] Each optical component 110 to 114 may comprise a sepa-
rate communication component 134, such as a radio transmitter, a radio re-
ceiver or a radio transceiver. The communication component 134 may be in a
wired connection to the controlier 106 when the optical component is con-
nected to the camera unit 100. The camera unit 100 may control the radio
component 134 and use it for communication with the environment. The com-
munication component 134 may also comprise a processor and memory, al-
lowing it to process transferable data. This being so, the camera unit 100 is
able to control the communication component 134 {o acquire an IP address, for
example, from the server 602. When the communication component 134 has
established a connection via the base station 600 to the server 602, the cam-
era unit 100 is able to perform data transfer with the server 602 in the DICOM
format, for example.

[0062] The converter 416 is not necessarily required if the data for-
mat of the data to be transferred from the camera unit 100 to the base station
600 or even up to the server 602 remains the same.

{0063] The memory 412 is not necessarily required if the images
taken with the camera unit 100 are transferred directly along the radio path to
the base station 600. However, at least some kind of buffer memory is often
required for securing the data transfer.

[0064] Data can be transferred from the analytical device also to the
computer 410, which may include an image processing program. The com-
puter 410 is able to process the image produced based on the data associated
with one or more optical components 110 to 114 in the same manner as was
described in the description of the camera unit 100. The computer 410 may
receive data from the analytical device 660 wirelessly during the entire ex-
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amination. When the physician is finished with the examination, the computer
410 is able to generate DICOM data, for example, from the data received
thereby.

[0065] A still image or continuous video image, generated by the
camera and processed by the image processing program, may be shown visu-
ally on the display of the computer 410. The user interface of the computer 410
may comprise a keyboard and a mouse for controlling the computer 410 and
for inputting data. Image processing facilitating diagnosing, such as adjustment
of illumination, adjustment of brightness, adjustment of contrast, adjustment of
colouring and/or adjustment of colour saturation, may be performed directly in
connection with the imaging, and the imaging can be monitored during the ex-
amination from the display of the computer 410.

[0066] Images may also be stored in the memory of the computer
410. As the memory may serve, a RAM memory (Random Access Memory)
and a ROM memory (Read Only Memory), a hard disk, a CD disk (Compact
disc) or correspending memeory means, known per se.

[0067] Figure 5A shows a camera unit 100 connected to a docking
station 550. The analytical device 660 may comprise only a camera unit 100 or
both a camera unit 100 and a docking station 550. The docking station 550
may be connected with a conductor 502 to a general electrical network, and
the docking station 550 may use the electricity taken therefrom for its operation
and convert it into a format required by the camera unit 100. Between the
camera unit 100 and the docking station 550 is arranged a cable 500, along
which the docking station 550 inputs, in the camera unit 100, the elecirical
power required thereby for loading a battery of the camera unit 100, for exam-
ple. In addition, the docking station 550 may be designed such that the camera
unit 100 may be placed in the docking station 550 steadily in position when the
camera unit 100 is not used for examining an organ. The docking station 550
may also comprise a battery. The docking station 550 may be connected to a
data network of a patient data sysitem in a network with a conductor 504, or the
docking station 550 may be in a wireless connection to the base station 600,
which serves as an access point in the data transfer with the server 602. In
addition, the docking station 550 may communicate with a PC 410, for exam-
pie, over a cable 506.

[0068] Figure 5B shows a block diagram of a docking station. When
the intention is to transfer data between the camera unit 100 and the docking
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station 550, the docking station 550 may comprise a signal processing unit
532, which comprises a processor and the required signal processing program,
a memory 534, a converter 536, RF parts 538 and an antenna 540, which may
correspond to the controller 106, the converter 416, the RF means 418 and the
antenna 420 of the camera unit 100. In addition to the RF connection, the
docking station 550 may be provided with another wireless connection 542
andfor a wired connection with a connector 544 before or after the converter
536. The wireless connection may operate for instance with a WLAN radio, a
WIMAX radio (World Interoperability for Microwave Access), a Bluetooth radio
or a WUSB radio (Wireless USB). The connector of the wired connection may
be for instance a USB connector, a Firewire connector or a connector of a
fixed network. In addition fo or instead of being connected to a general electric
network, the docking station 550 may comprise an operating loadable battery
as the power source (not shown in Figure 5B).

[0069] The signal processing unit 532 may also be a controller and
attend also to the control of the operation of the docking station 550 and image
production based on the data associated with one or more optical components
110 to 114, in the same way as was described for the camera unit 100. How-
ever, the signal processing unit 532 is not necessarily required if the desired
image production, modification and operation control are performed with the
camera unit 100, the base station 600 or the server 602. The memory 534 is
not necessarily either required.

[0070] However, the converter 536 of the docking station 550 may
be required in case the camera unit 100 does not include a converter 416, but
data format conversion is required. The RF means 538 of the docking station
can be used to mix the data into a radio frequency signal that can be transmit-
ted from the antenna 540 to the base station 600. Similarly, the antenna 540 of
the docking station may receive radio frequency signals containing data from
the base station 600. The signal received may be mixed with the RF parts 538
down into data and convert the data format thereof with the converter 536
when required. Furthermore, the data may be signalled to the camera unit 100
as data to be displayed to a user or as data for controlling the camera unit 100.
The docking station 550 may also be in a fixed or wireless connection with the
computer 410 and, over a netwark, to the server 602.

[0071] The docking station 550 is able to control the operation of
the camera unit 100 and the data transfer between the camera unit 100 and
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the server 602 of the patient data system, provided the camera unit supports
that the docking station controls of the operation thereof. The same docking
station 550 may control the operation and data transfer of the different camera
units 100 or other analytical devices in various manners, among other things
for the reason that the different camera uniis 100 may be used for different
analytical purposes.

[0072] The docking station 550 may control the image production of
the camera unit 100 and the storage of the image in the memory of the camera
unit 100, the docking station 550, the computer 410 or the server 602. Gener-
ally, the docking station 550 may control the storage of the data of the camera
unit 100 in different memories.

[0073] The docking station 550 may control the image processing
during the imaging. In this case, the image may be modified, analyzed, and the
image may be stored. For example, the docking station 550 may convert the
data received thereby from the camera unit into the DICOM format.

[0074] The docking station 550 may control the retrieval of patient
data from the server 602 or the computer 410, and the storage of the data in
the server 602 and the computer 410.

[0075] The docking station 550 may control the incorporation of pa-
tient data into an image produced by the camera unit 100. Generally, the dock-
ing station may control the incorporation of patient data into the data produced
with the camera unit 100.

[0076] Let us now study some options for implementing the data
transfer between the analytical device 660 and the server 602 of the patient
data system by means of Figures 6 and 7. The analytical device 660 may be a
whole comprised by the camera unit 100 and the docking station 550. The
server block 602 of the patient data system may also comprise a coserver 616
and a centralized server, although they may also be physically separate. When
data transfer is operating, the server 602 may also serve as a controller and
thus control the camera unit 100. Image production may also be controiled by
means of the data associated with one or more optical components 110 to 114
with the server 602 operating as a controller in the same way as was described
for the camera unit 100.

[0077] In Figure 6, the base station 600 and the docking station 550
of a hospital (or another institution) are shown as separate. The camera unit
100 may include means for wireless connection with the docking station 550 or
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the camera unit 100 and the docking unit 550 may perform data transfer only
over a wired connection or a direct connection. Alternatively or in addition, the
camera unit 100 may comprise means for being in a wireless connection di-
rectly to the base station 600.

[0078] When the camera unit 100 is started, the camera unit 100
may automatically establish a connection to the base station 600, or the user
controls the camera unit 100 manually to establish a connection to the base
station 600. Alternatively or in addition, the camera unit 100 may establish a
connection to the docking station 550, which may optionally perform necessary
processing of the image. The docking station 550, in turn, may establish a
connection or already have a connection with the base station 600, whereby a
connection is established between the camera unit 100 and the base station
600. The base station 600, in turn, may have a wired connection, over a data
network 610, for example, to the server 602, which is an internal server of a
patient data system of a hospital or another similar institution 650. In this case,
the base station 600 may serve as an access point between the wireless and
the wired systems. The camera unit 100, the docking station 550 and the base
station 600 may transmit and receive radio-frequency electromagnetic radia-
tion. This may be implemented by using RF parts (Radio Frequency), for ex-
ample, the basis of the operation thereof being WLAN (Wireless Local Area
Network), Bluetooth® and/or a mobile telephony technique, such as GSM
(Global System for Mobile Communication} or WCDMA (Wideband Code Divi-
sion Multiple Access), for example. When the Bluetooth® solution is used, the
coverage is dozens of metres, with the WLAN solution the coverage is hun-
dreds of metres and the coverage of a mobile telephony technique may be up
o dozens of kilometres.

[0079] The base station 600 and the docking station 550 may also
be combined into one device, as is shown in Figure 7, whereby it may be imag-
ined that the docking station 550 also includes the base station functions. In
this case, a separate base station 600 is not necessarily required. Thus, the
analytical device 660 may be in a wired connection to the data network 610
and serve as a base station for other devices being in connection or seeking fo
establish a connection with the server 602.

[0080F When the camera unit 100 is connected to the docking sta-
tion 550 with a USB connector (Universal Serial Bus), for example, data can be
transferred from the camera unit 100 to the docking station 550, from where
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the data can be further transmitted in real time or after a desired delay to the
base station 600 and further to the server 602. When data originating from one
or more optical componenis 110 to 114 and indicating that the image is in-
tended only for specialist physicians according to the imaging object, for ex-
ample, has been attached to the image, only said specialist physicians have
access to the image. Data can be transferred from the server 602 to the base
station 600, which transmits the data to the docking station 550 and further to
the camera unit 100. The transfer from the server 602 to the camera unit 100 is
successful if the distribution of the data to be transferred has not been re-
stricted or if the user of the camera unit 100 is authorized to receive the data.
in addition, the docking station 550 may be in connection to the computer 410,
to which the connection may be implemented by using a USB connection or a
LAN network (Local Area Network), for example.

[0081] Instead of a wireless connection, the docking station 550
may also be in a wired connection to the data network 610. Furthermore, the
camera unit 100 may be in connection to a computer 410, such as a PC (Per-
sonal Computer). The connection to the computer 410 may be implemented by
using a USB caonnection, for example.

[0082] When the analytical device 660 is connected to the data
network 608, 610 or to the patient data system, the camera unit 100 is able to
transmit its identifier fo the coserver 616. The identifier of the docking station
550 may be included. The identifier may be transmitied to the coserver 616
secured over a secure connection 608, 610, 612, for example. The identifier
may be an identification of the device, which may be in a textual format, for
example, and which may comprise the name and model of the device, for ex-
ample. The coserver 616 may receive the identifier defining the camera unit
100 and a possible docking station 550 over the secure connection 608, 610,
612.

[0083] The coserver 6816 has access fo installation data associated
with at least one accepted identifier of the device. The coserver 616 may be a
server located in a hospital, in which coserver the data on the device acquired
required in connection with the acquirement of each device is stored and up-
dated. The data can be input manually and retrieved automatically from the
manufacturer's server, for example. The coserver 616 may also be a server
maintained by the manufacturer, from which data associated with each device
can be retrieved directly via the Internet, for example.
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[0084] The coserver 616 is able to transmit the installation data as-
sociated with the identifier of the analytical device 660 to the server 602 of the
patient data system. The transmission may be performed over the secure con-
nection 608, 610, 612, 614.

[0085] The secure connection 608, 610, 612, 614 may be an inter-
nal and protected data network of the hospital or a data network exiending at
least partly outside the hospital, in which network the data to be transferred
can be secured by an encryption program. One such form of connection is the
SSH {Secure SHell), which may be used in logging in the server.

[0086] The identifier defining the analytical device 660 may be in-
stalled automatically based on the installation data in the server 602 of the pa-
tient data system for data transfer. Once the identifier is installed, data transfer
can be initiated between the analytical device 660 and the server 602 of the
patient data system. Similarly, the identifier of any other device may be in-
stalled in the same way in the server 602 and data transfer initiated. This en-
ables the authentication of either the camera unit 100, the docking station 550
or the entire analytical device 660. If the authentication of the analytical device
660 fails, the server 602 may notify of the problem. The quality of the problem
may also be notified. For example, it may be a question of a wrong kind of for-
mation of the different fields in the data format or a data format unsuitable for
the server 602. The docking station 550 or the base station 600 may process
the data to a format suitable for the server 602 and thus the formation of the
fields and the data format, for example, may be corrected. Alternatively, the
docking station 550 may control the camera unit 100 to process the data into a
format suitable for the server 602.

[0087] Figure 8 shows a flow diagram of the method. In step 800,
data associated with an optical component 110 to 114 is transferred from a
data structure 116 to 120 to the camera unit 100 when at least one optical
component 110 to 114 is connected to the camera unit 100. in step 802, the
formation of an image produced by the camera unit 100 of an organ is con-
trolled based on data associated with one or more optical components 110 to
114.

[0088] Without data transferred from the optical connection in con-
nection with an image event, or in addition thereto, the user is abie to input an
imaging object in the camera unit, provided the camera unit operates in a dif-
ferent manner in relation to different imaging objects. The user is also able to
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set luminosity, colour or other rules, control the values associated with different
illumination to be suitable via menus of the camera unit, and estimate the ac-
curacy of the image either him/herself from the display of the device orin a PC
apparatus after image transfer.

[0089] Although the invention is described above with reference to
the examples in accordance with the accompanying drawings, it will be appre-
ciated that the invention is not to be so limited, but it may be modified in a vari-
ety of ways within the scope of the appended claims.
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CLAIMS

1. A method of processing an image, the method using a camera
unit (100) for producing an image of an organ in an electronic format, char-
acterized by the method using at least one optical component (110 to
114} connectable to the camera unit (100); and each optical component (110
to 114) including a data structure (116 to 120) including data associated with
the optical component (110 to 114); and

transferring (800) data associated with an optical component (110 to
114) from a data structure (116 to 120) to the camera unit (100), at least one
optical component (110 to 114) being connected to the camera unit (100); and

controlling (802) the image production of the organ by the camera
unit (100) based on one more data units associated with the optical component
(110 to 114).

2. A method as claimed inclaim1,characterized by transfer-
ring data associated with an optical component (110 to 114) from a data struc-
ture (116 to 120) to a controller (106} of the camera unit (100), and controlling
the image production with the controller (108) based on the data associated
with the optical component (110 to 114).

3. A method as claimed in claim 1, characterized by control-
ling the image production by changing the brightness of the image.

4. A method as claimed inclaim 1, characterized by control-
ling the image production by changing the contrast of the image.

5. A method as claimed in claim 1, characterized by control-
ling the image production by changing the colour shades of the image.

6. A method as claimed in claim 1, characterized by control-
ling the image production by changing the colouring of the image in at least
part of the image area.

7. A method as claimed in claim 1, characterized by control-
ling the image production by cropping part of the detecting area of the detector
{104) when producing the image.

8. A method as claimed in claim 1, characterized by control-
ling the image production by producing the image with predetermined expo-
sure values.
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9. Amethod as claimed inclaim1,characterized by control-
ling the image production by adjusting at least one radiation source (124, 126)
of the camera unit (100) that illuminates the organ.

10. A method as claimed in claim 1, characterized by
controlling the image production by adjusting the illumination of an examination
room (652).

11. A method as claimed in claim 1, characterized by attach-
ing, to the image, information on the one or more optical components (110 to
114) used.

12. A method as claimed in claim 1, characterized by deter-
mining the organ based on data associated with one or more optical compo-
nents (110 to 114), and attaching the information on the organ to the image.

13. A method as claimed inclaim 1, characterized by deter-
mining the persons authorized to use the image produced, based on the data
associated with one or more optical components (110 to 114), and attaching
the information on the persons determined fo the image for preventing others
from using the image.

14. A method as claimed inclaim 1, characterized by guiding
the image produced to one or more predetermined persons based on the data
associated with one or more optical components (110 to 114).

15. A method as claimed in claim 1, characterized by deter-
mining the security of the use of the camera unit (100) based on data associ-
ated with the movements of the camera unit (100) and the data associated with
one or more optical components (110 to 114}, and presenting a netification to
the user about the insecurity of use if the measurement result of the move-
ments of the camera unit (100) is higher than a highest reference value based
on the associated with one or more optical components (110 fo 114).

16. A method as claimed in claim 1, characterized by
producing an image of an organ in each imaging situation, with the focusing
distance being predetermined based on the data associated with one or more
optical components (110 to 114), the organ being at the focusing distance from
the camera unit (100).

17. A method as claimed inclaim 1,characterized in that the
data associated with one or more optical components (110 to 114) comprises
information on temperature.



WO 2009/004115 PCT/F12008/050397

28

18. A method as claimed in claim 1, characterized in that
each optical component (110 to 114) is an additional objective of the camera
unit (100).

19. A method as claimed in claim 1, characterized by
producing an image by means of at least one detective sensor (140) of an
optical component (110 to 114) fastened fo the camera unit (100).

20. A method as claimed in claim 19, characterized by pro-
ducing an image by means of at least one detective sensor (140) of an optical
component (110 to 114) fastened to the camera unit (100) at a different wave-
length than with the detector (104) of the camera unit (100).

21. A camera unit for producing an image, the camera unit (100) be-
ing adapted to produce an image in an electronic format of an organ with a
detector (104), characterized inthat the camera unit (100) comprises at
least one optical component (100 to 114) connectable to the camera unit (100);

each optical component (100 to 114) including a data structure (116
to 120) including data associated with the optical component (100 to 114);

the data structure (116 to 120) of each optical component (100 to
114) being adapted to transfer data associated with an optical component (100
to 114) to the camera unit (100) when at least one optical component (100 to
114) is connected to the camera unit (100); and

the data structure (116 to 120) being adapted to control the produc-
tion of the image of the organ based on the data associated with the optical
component (100 to 114).

22. A camera unit as claimed in claim 21, characterized in
that the data structure (116 to 120) is a memory circuit, and a controller (106)
of the camera unit (100) is adapted to communicate with each other for trans-
ferring the data associated with the optical component (100 to 114) to the con-
troller (108), and the controller (106) of the camera unit (100) is adapted to
control image production based on the data associated with the optical com-
ponent (100 to 114).

23. A camera unit as claimed in claim 21, characterized in
that the data structure (116 to 120) is adapted to control the brightness of the
image based on the data associated with the optical component (100 to 114).

24. A camera unit as claimed in claim 21, characterized in
that the data structure (116 to 120) is adapted to conirol the contrast of the
image based on the data associated with the optical component (100 to 114).
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25. A camera unit as claimed in claim 21, characterized in
that the data structure (116 to 120) is adapted to control the colour shades of
the image based on the data associated with the optical component (100 to
114).

26. A camera unit as claimed in claim 21, characterized in
that the data structure (116 to 120) is adapted to control the colouring of the
image on at least part of the image area based on the data associated with the
optical component (100 to 114).

27. A camera unit as claimed in claim 21, characterized in
that the data structure (116 to 120) is adapted to control the controller (106) of
the camera unit (100) to crop part of the detection area of the detector {104)
based on the data associated with the optical component (100 to 114).

28. A camera unit as claimed in claim 21, characterized in
that the data structure {116 to 120) is adapted to control image production
based on the data associated with the optical component (100 to 114} by pro-
ducing the image with predetermined exposure values.

29. A camera unit as claimed in claim 21, characterized in
that the camera unit (100) comprises at least one radiation source (124, 126);
and the data structure (116 to 120) is adaptied to control image production
based on the data associated with the optical component (100 to 114) by ad-
justing at least one radiation source {124, 126) of the camera unit (100) that
illuminates the organ.

30. A camera unit as claimed in claim 21, characterized in
that the data structure (116 to 120) is adapted to control image production
based on the data associated with the optical component (100 to 114) by ad-
justing the illumination of an examination room (652).

31. A camera unit as claimed in claim 21, characterized in
that the camera unit (100) is adapted to attach data on one or more optical
components (100 to 114) used to the image.

32. A camera unit as claimed in claim 21, characterized in
that the camera unit (100) is adapted to determine the organ based on the
data associated with one or more optical components (100 to 114), and the
camera unit (100) is adapted to attach the data on the organ to the image.

33. A camera unit as claimed in claim 21, characterized in
that the camera unit (100) is adapted to determine the persons authorized to
use the image produced based on the data associated with one or more opti-
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cal components (100 to 114), and the camera unit (100) is adapted to attach
the data on the persons determined to the image for preventing other persons
from using the image.

34. A camera unit as claimed in claim 21, characterized in
that the camera unit (100) is adapted to direct the image produced to one or
more predetermined persons based on the data associated with one or more
optical componenis (100 to 114).

35. A camera unit as claimed in claim 21, characterized in
that the camera unit (100) is adapted to determine the security of use of the
camera unit (100) based on the movements of the camera unit (100) and the
data associated with one or more optical components (100 to 114), and the
camera unit (100) is adapted to display a message to the user about an inse-
curity of use if the measurement result of the movements of the camera unit
(100) is higher than a highest reference value that is based on the data asso-
ciated with one or more optical components (100 to 114).

36. A camera unit as claimed in claim 21, characterized in
that in each imaging situation, with the focusing distance being predetermined
based on the data associated with one or more optical components (100 to
114), the camera unit (100) is adapted to produce the image of the organ when
the organ is at the focusing distance away from the camera unit (100).

37. A camera unit as claimed in claim 21, characterized in
that the data associated with one or more optical components (100 fo 114)
comprise information on temperature.

38. A camera unit as claimed in claim 21, characterized in
that each optical component (100 to 114) is an additional objective of the cam-
era unit (100).

39. A camera unit as claimed in claim 21, characterized in
that at least one optical component (100 to 114) comprises at least one detect-
ing sensor (140) for producing an image.

40. A camera unit as claimed in claim 39, characterized in
that at least one detecting sensor (140) is adapted fo produce an image at a
different wavelength than the detector (104) of the camera unit (100).

41. An analytical device for producing an image, the analytical de-
vice (660) being adapted to produce an image in an electronic format of an
organ, characterized in that the analytical device (660) comprises a
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camera unit {(100) and at least two optical components (110 to 114} connect-
able to the camera unit (100);

each optical component (110 to 114) including a data structure (116
to 120) including data associated with the optical component (110 to 114);

the data structure (116 to 120) of each optical component (110 to
114) being adapted to transfer data associated with an optical component (110
to 114) to the analytical device (660) when at least one optical component (110
to 114) is connected to the camera unit (100); and

the data structure (116 to 120) being adapted to control the produc-
tion of the image of the organ based on the data associated with the optical
component (110 to 114).

42. An analytical device as claimed in claim 41, character-
ized inthat the data structure (116 to 120) is a memory circuit, and a control-
ler (106, 532) of the analytical device is adapted to communicate with each
other for transferring the data associated with the optical component (110 to
114) to the controlier (106, 532), and the controller (106, 532) of the analytical
device (660) is adapted to control image production based on the data associ-
ated with the optical component (110 to 114).

43. An analytical device as claimed in claim 41, character-
ized in that each optical component (110 to 114) is an additional objective of
the camera unit (100).

44. An analytical system for producing an image, the analytical sys-
tem comprising an analytical device (660) for producing an image in an elec-
tronic format of an organ, characterized in that the analytical system
comprises a server (602);

the server (602) and the analytical device (660) are adapted to be in
connection with each other;

the analytical device (660) comprises a camera unit (100) and at
least two optical components (110 to 114) connectable to the camera unit
(100);

each optical component (110 to 114) includes a data structure (116
to 120) including data associated with the optical component (110 to 114);

the data structure (116 to 120) of each optical component (110 to
114) is adapted to transfer data associated with an optical component (110 to
114) to the analytical device (660) when at least one optical component (110 to
114) is connected to the camera unit (100); and
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the data structure (116 fo 120) is adapied to control the production
of the image of the organ based on the data associated with the optical com-
ponent (110 to 114).

45, An analytical system as claimed in claim 44, character-
ized inthat the data structure (116 to 120) is a memory circuit, and a control-
ler (106, 532, 602) of the analytical system is adapted to communicate with
each other for transferring the data associated with the optical component (110
to 114) to the controller (106, 532, 602, 618), and the controller (106, 532, 602)
of the analytical system is adapted to control image production based on the
data associated with the optical component (110 to 114).

46. An analytical system as claimed in claim 44, character-
ized inthat each optical component (110 to 114} is an additional objective of
the camera unit (100).
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