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Docket Na., 78383
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT

Title of the Invention: PROCESS FORTHE CONTACTLESS DETERMINATION OF THE SKIN
TEMPERATURE AND DEVICE FOR CARRYING OUT THE PROCESS

As a below named invanior, | hereby dedlare that;

This declaration is directed o
x  The attached application, or
3 United States application or PCT international application number

The ghove-identified application was made or authorized (o be made hy ma.

{ believe that t am thm original inventor or an originat joint inventar of a claimed invantion i the
application.

WHEREAS, Drigerwerk AG & Co, KGad

{hereinafler referred to as Assignee) having a place of business at: Moislinger Allee 53-55, 23358
Litbeek, GERMANY

is desirous of acguining the anfire right, ifle and interest fo said invantion andin the Lelters Patent
to ba oblained thetefor from the United States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the
sum of One Dollar {($7.00) {or the equivalent thereof in foreign currency) and other valuable
consideration, the recaipt of which is hereby acknowledged, | have assigned, sold and sef over
and by these presents do assign, sell and set over unto the said Assignee Tor the territory of the
Lintted States of America and not elsewhere, the full and exclusive right, itle and interest in and
to the said in‘«ention( said invention, application and Letters Pafent lo be held and enjoyed by the
said Assignee for its own use and behoot and for the use and behoof of ity successors and
assigns to the full end of the term for which said Letters Patentis grantad, as Tully and entirely as
the same would have heen held by me had this Assignment and sale not been made.

{ hereby *mkr*owiec&gm that any willful false statement made in this dedlaration is punishable
under 18 U.8.C. 1001 by fing or imprisonment of not more than (8) years, or both.

LEGAL NAME OF INVENTOR
INVENTOR: Br. Jochim KOCH

s g 3 t‘ Rl N ¥ S %
Inventor's signature TN ereX Date = F. & Feue 3

MeGLEW & TUTTLE, P.C,, Box 0227 Scarborough Slation, Scarborough NY 10610-8227 US A
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Docket No.: 76363
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT

Title of the Invention: PROCESS FOR THE CONTACTLESS DETERMINATION OF THE SKIN
TEMPERATURE AND DEVICE FOR CARRYING OUT THE PROCESS

As a below named inventor, | hereby declare that

This declaration is directed {o:
x  Theattached application, or
1 United States application or RCT inlernational application number

The above-identified application was made or authorized o be made by me.

i believe that | am the original inventor oran original joint Inventor of a claimed invention in the
application.

WHEREAS, Drigerwerk AG & Co. KGaA

(hereinafter referred to as Assignes) having a place of business al: Meislinger Allee 53-55, 23558
Litheek, GERMANY

is desirous of acquiring the entire right, title and inferest to said invention and in the Lefters Patent
to be obtained therefor from the United States;

NOW THEREFORE, be it known by all whont it may coneem, that for and in consideration of the
sum of One Dollar {($1.00) {or the equivalent thereof in foreign currency) and other valuable
consideration, the receipt of which is hereby acknowledged, | have assigned, sold and set over
and by these presents do assign, sell and set aver unic the said Assignse for the tersitory of the
United States of America and not elsewherg, the fuil and exclusive right, titte and interest in and
o the said invention, said invention, application and Letiers Patent to be held and enjoyed by the
said Assignes Tor its own use and behoof and for the use and behoof of its successors and
assigns to the full end of the term for which said Letters Patant is granted, as fully and entfirely as
the same would have been held by me had this Assignment and sale not been made.

I hereby gcknowledge that any willful false statement made in this declaration is punishable
under 18 U.8.C. 1001 by fine or imprisonment of not more than (8) years, or both.

LEGAL NAME OF INVENTOR
INVENTOR: Jasper DIESEL
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Diocket No.: 763863
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT

Title of the Invention; PROCESS FOR THE CONTACTLESS DETERMINATION OF THE SKIN
TEMPERATURE AND DEVICE FOR CARRYING OUT THE PROCESS

As a below named invenior, | hereby dedlare that:

This declaration is directed to:
x  The attached application, or
0 United States application or PCT international application number

The above-identified application was made or authorized to be made by me.

| helieve that | am the original inventor or an original joint Inventor of a clalmed invention in the
application,

WHEREAS, Drigerwerk AG & Co. KGaA

{(hereinafter referred (o as Assignee) having & place of business at. Maeislinger Allee 53-85, 23558
Litheck, GERMANY

is desirous of acquiring the entire right, fitle and interest to said invention and in the Letlers Patent
to be obtained therefor from the United States;

NQW THEREFORE, be it known by all whom it may concern, that for and in consideration of the
sum of One Dollar (§1.00) {or the eguivalent thersof in foreign currency) and other valuable
consideration, the receipt of which is hereby acknowledged, | have assigned, sold and sel over
and by these presenits do assign, sell and set over unto the said Assignee for the territory of the
United Stales of America and not elsewhere, the full and exclusive right, title and interest in and
to the said invention, said invention, application and Letiers Patent to be held and enjoyed by the
said Assignee for its own use and beboof and for the use and behoof of ils successors and
assigns to the full end of the term for which said Letters Patent is granted, as fully and entirely as
the same would have been held by me had this Assignment and sale not been made,

| hereby acknowledge that any williul false stalernent made in this declaration is punishable
under 18 U.8.C. 1001 by fine or imprisonment of not more thas (B} years, o both,

LEGAL NAME OF INVENTGR
INVENTOR: Mare-Florian UTH

Inventor's signature Date__ 763 s S
McGLEW & TUTTLE, P.C., Box 922‘7 Scaroorouqh Station, Scarborpugh N.Y.10510-8227 U.S.A
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Docket #76363

PROCESS FOR THE CONTACTLESS DETERMINATION OF
THE SKIN TEMPERATURE AND DEVICE FOR
CARRYING OUT THE PROCESS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. §119 of German
Application 10 2017 010 801.3, filed November 22, 2017, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention pertains to a process for the contactless determination of the
skin temperature of a patient, especially of a newborn or of an infant, and generally to a process
for the contactless determination of the skin temperature of a human being. For the sake of better
readability of the following description, it will be continued below based on the example of a
process for the contactless determination of the skin temperature of a patient. A process for the

contactless determination of the skin temperature of a newborn or of an infant as well as

1
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generally a process for the contactless determination of the skin temperature of a human being

shall always be implied.

BACKGROUND

[0003] The skin temperature measurement and regulation of newborns in incubators and
regulation, by means of, for example, radiation type heating units has already been employed for
several decades. With the patient in the supine position, a skin temperature sensor is placed over
the abdomen (liver), and it is placed over the kidney if the patient is in the prone position. A set
point, for example, 36.5°C, is preset for the skin temperature regulators, and the air temperature
in the incubator is adapted by means of the regulator, so that the set point is reached as a skin
temperature measured value after a certain adaptation time (ranging from several minutes to
about 30 minutes). The skin temperature shall thus be maintained at a stable level. The
temperature regulation facilitates the operation of the thermotherapy devices for the health care
staff and reduces the effort needed for monitoring. The set point of the skin temperature is

maintained in radiation type heating units directly by regulating the output of the heat radiator.

[0004] However, the regulation of the skin temperature is not limited to certain regions of
the body. Rather, regions other than those mentioned may also be used for the regulation, for
example, the forehead or the crown of the head of the patient. These regions are also related in

some way thermally to the body core temperature.

[0005] A classical skin temperature sensor has hitherto been attached to the skin with an
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adhesive pad and connected to the temperature regulator with a cable. Adhesive bonding of the
sensors is not popular among health care staff because the adhesive bond is not always reliable
and the sensor may fall off. There is no reliable alarm at present for alerting to the sensor having
fallen off. Furthermore, the adhesive of the adhesive pad may cause skin irritations and,
especially in case of high humidity in the incubator, lose its adhesive effect. Moreover, the
connection cable is disturbing during the care for the patient and during the handling of the
patient. This is especially true in case of the so-called kangarooing, when parents take the

newborn out of the incubator and place the newborn on their upper body.

[0006] An improvement of the current conditions can be achieved if the skin temperature

1s detected in a contactless manner.

[0007] A process for the contactless determination of the body temperature of a patient is
known from DE 10 2015 009 088 A1. The entire body surface of the patient is detected in this
case by means of an infrared camera. In addition, the surface of a heatable calibrating device
placed in the detection area of the infrared camera is detected. The temperature of the calibrating
device is adjusted until the detected radiation output of the calibrating device corresponds to the
radiation output of the body surface, which output is detected by means of the infrared camera.
The temperature to which the calibrating device was heated is then the patient's skin temperature

to be detected.

[0008] While a measuring surface of the patient, which is relevant for the determination
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of the skin temperature, is assumed in DE 10 2015 009 088 A1 to be located in a detection area
of the infrared camera, provisions are made in DE 10 2005 049 676 (corresponding to US
7,364,356 B2, which is incorporated herein by reference in its entirety) for placing an orientation
field on the measured body region of the patient. The orientation field is detected by means of a
scanner and a temperature sensor unit with infrared sensors is directed towards the orientation
field. The orientation field offers the possibility of optically identifying a fixed point on the body

of the patient. The identification may be carried out, for example, by means of a web camera.

SUMMARY OF THE INVENTION

[0009] One object of the present invention is to provide an improved possibility for the

contactless determination of the body temperature of a human being.

[0010] This object is accomplished according to the present invention by means of a
process for the contactless determination of a measuring point (measuring location) on the body,
which point is intended for the measurement of a skin temperature of a human being, as well as
for the subsequent measurement of the skin temperature. Provisions are made in such a process
for detecting a signature (characteristic indicator — a characteristic IR intensity distribution)
indicating a measuring location on the body by means of a sensor system and for carrying out the
skin temperature measurement on the measuring location on the body. The process is
characterized in that a sensor system sensitive in the infrared range is used and a signature
detectable in the infrared range (by different emissivities) is detected, and that both the detection

of the signature and the measurement of the skin temperature on the measuring location on the
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body are carried out by means of the sensor system sensitive in the infrared range.

[0011] The signature is provided by a signature carrier applied to the body and provides
an indication, in an infrared digital image, from a region of the body including the signature
carrier. The indication (the signature) is provided by the signature carrier or by the signature
carrier and the body to produce the signature in an infrared digital image. The signature
comprises areas with different emission, transmission and/or reflection characteristics in the
infrared range. The signature carrier provides the signature to indicate the measuring location.
The measuring location can be indicated with a feature of the signature carrier, including a
reflective element, a change in material, a hole in the material. The signature may define the
measuring location or point to the measuring location. The position of the signature may be used
to determine the position of the measuring location based on further information from data in a
data base that relates the signature position to a predetermined measuring location. The
advantage of the solution according to the present invention is that the detection of the signature
and also the subsequent measurement of the skin temperature on the measuring location on the
body, which is marked by means of the signature, are carried out by means of one and the same
sensor system, namely, by means of the sensor system sensitive in the infrared range, especially
by means of an infrared camera (IR camera). This guarantees a reduction in the amount of
apparatus needed. A small and compact structural shape of a measuring device, which comprises
the system sensitive in the infrared range, is thus made possible. Moreover, the reduction in the
amount of apparatus needed reduces the cost of manufacturing such a measuring device and also

reduces the maintenance and upkeep costs.
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[0012] The following description continues on the basis of an infrared camera as a sensor
system sensitive in the infrared range (these also include, for example, matrix sensors with an
array of thermopiles, but only infrared cameras will be mentioned in the further description). A
digital image with a matrix-shaped arrangement of pixels of the respective detection area can be
recorded by means of an infrared camera in a manner known per se and a signature possibly
comprised by the digital image can be detected in the digital image with image processing
algorithms, by applying a pattern recognition / pattern matching algorithm that are, in principle,

known per se.

[0013] The steps described below are provided in one embodiment of the process, and it
is assumed that the signature carrier comprising the signature is placed first on the patient by the
health care staff such that the signature is located in a location whose skin temperature shall be
measured: A digital image is recorded. The recording of the digital image is carried out by
means of an infrared camera comprising the sensor system sensitive in the infrared range. The
digital image comprises the patient at least partially and the digital image always comprises the
signature or the part of the signature that is "visible" for the infrared camera. The position of the
signature is determined in the digital image, for example, in the form of the coordinates of a
corner point of the signature or of the coordinates of the focal point of the signature in the
coordinates (row, column) of the digital image. The determination of the position of the
signature in the digital image is carried out by means of image processing algorithms known, in

rinciple, per se, or by means of "machine learning." In the second case, marked exempla:
b
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images, on the basis of which the selected machine learning process is conditioned for finding
the signature, are fed manually into the computer. Further, the position of an image area of the
measuring location on the body is determined in the digital image. No image processing
algorithms or the like are necessary for this at least in one special embodiment of the process.
The determination of the position of an image area of the measuring location on the body - the
measuring location image area - is rather carried out on the basis of data that are known in
respect to the signature. Because the signature, especially a signature shape and signature size in
the digital image, i1s known, the position of the measuring location image area in the digital
image can be directly derived from the position of the signature in the digital image. Location
information belonging to the signature is used for this. The location information may implicitly
belong to the corresponding signature, for example, if it is found on the basis of the data that are
known with respect to the signature that the measuring location image area is located in the
center of the signature. The coordinates of the center of the signature in the digital image and
hence finally the measuring location image area can then be determined on the basis of the
determined position of the signature in the digital image and of a dimension of the signature in
the digital image, which can likewise be determined. As an alternative, location information to
be used to determine the measuring location image area can also belong to the signature in the
form of coordinates (offset in the X direction; offset in the Y direction). The coordinates of the
signal in the digital image and hence finally the measuring location image area are then
determined on the basis of the determined position of the signature in the digital image as well as
of the location information. The measuring location image area may be located within the limits

of the signature or also outside the limits of the signature. The location information may
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optionally also comprise a datum, which codes the dimension of the measuring location image
area. As soon as the coordinates of the measuring location image area in the recorded digital
image are known, the skin temperature of the patient is determined by analyzing an intensity
distribution in the infrared range of the pixels of the digital image, which are comprised by the
measuring location image area. The skin temperature is determined, in principle, in a manner
known per se, for example, on the basis of an intensity or intensity distribution determined in the
measuring location image area, especially on the basis of an intensity or intensity distribution
resulting from a thermographic measurement. In case of materials transparent for infrared
radiation in the measuring location image area, the recorded surface temperature corresponds to

the skin temperature. This may be closely correlated to the body core temperature.

[0014] For example, a cap worn by the patient or another article of clothing (for example,
a onesie) comprises at least two area sections with different emission, transmission or reflection
characteristics in the infrared range in a preferred embodiment of the process. The article of
clothing comprises the signature in the sense that the article of clothing has, for example,
sections with different emission characteristics or sections with different transmission
characteristics or sections with different emission and/or transmission characteristics in the
infrared range. The article of clothing is thus the origin of the signature when detecting the
article of clothing by means of the infrared camera, so that the article of clothing can be said to
generate the signature. The article of clothing is the carrier of the signature (signature carrier) as
well as the origin of the signature (signature origin), the latter being true in the sense that the

article of clothing generates the signature within the framework of a detection by means of an
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imaging process. The article of clothing thus comprises a signature carrier and the article of
clothing is an example of a signature carrier/signature origin. The signature carrier defines a
signature with a known shape and size and defines a measuring location with a predetermined
position relative to the signature. For the sake of better readability of the following description,
the description will be continued on the basis of a cap as a signature carrier/signature origin.
Whenever a cap is mentioned, other articles of clothing, for example, a onesie, shall always be
implied. Another example of a signature carrier/signature origin is a film applied detachably to
the skin of the patient, which comprises/generates the signature, especially a film stuck on the

skin of the patient.

[0015] Two such area sections are obtained, for example, when the signature carrier - the
cap or the article of clothing in question - has an opening without textile fabric or the like, 1.e.,
more or less a "hole" (transmittance >> 0). The opening is an area section with a first emission
and transmission characteristic in the infrared range. Areas of the signature carrier adjoining the
opening have a second emission and transmission characteristic in the infrared range that is
different from the first emission and transmission characteristic in the infrared range (in the area
of the opening). The area of the opening is preferably used for the skin temperature measurement
and the signature carrier is consequently placed with the position of signature such that the

opening is located on the measuring location on the body.

[0016] A signature carrier generally comprises a signature such that this signature carrier

comprises areas with different emission, transmission and/or reflection characteristics in the
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infrared range and these areas are distributed in a characteristic manner over the signature carrier.
The distribution of such areas having different emissions, transmissions and/or reflections in the
infrared range may lead, for example, to a checkered distribution and correspondingly to a
checkered signature. As an alternative, a signature may be provided on the signature carrier in
the form of concentric rings. Any other distribution of such areas having different emissions,
transmissions and/or reflections in the infrared range is likewise advantageous and shall be
considered to be covered by the description being presented here with this reference. Precisely
the fact that any desired local distribution of areas having different emissions, transmissions
and/or reflections in the infrared range may be provided, in principle, is the linkage point for the
distinguishability of different signatures and hence also the linkage point for an automatic
distinguishability of different signatures according to a special variant of the principle being
proposed here. The signature is inherently contained in the respective signature carrier, 1.¢., for
example, the cap or the film defines a signature with a known shape and size and defines a
measuring location with a predetermined position relative to the signature. The signature appears
optically perceptibly and in an automatically analyzable form as an image within the framework
of a photographic image (by means of an infrared camera or a thermography camera) of a scene,

which comprises at least the signature carrier or a part of the signature carrier.

[0017] A signature carrier in the form of a cap or of a film is well suited for use in
clinical practice and interferes at most minimally with other necessary clinical and/or therapeutic
actions. Moreover, such a cap or film is hardly disturbing for the patient and is usually used in

the case of ventilated patients anyway to fix the ventilation tube.

10
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[0018] Provisions are made in one embodiment of the process for the skin temperature
measurement and/or the analysis of the measuring location image area, especially a processing of
a sensor signal, which is generated during the skin temperature measurement and codes an
indicator for the measured temperature, to be carried out as a function of a particular detected
signature. This makes it possible to mark different body regions of the patient with a respective
characteristic signature. Based on the particular signature detected, it can then automatically be
recognized whether the sensor systems detects, for example, the head of the patient in the area of
the forechead, on the temple or in the area of the crown of the head. Depending on the signature,
i.e., depending on the body region/body section, a specific weighting and/or a specific
algorithmic processing of the sensor signal can be carried out in order to obtain a reliable value
for the skin temperature, for example, even in case of detection of a body region/body section
which region or section is less suitable for the direct determination of the body temperature than,

for example, the forehead area.

[0019] In a special embodiment of the variant of the process in which the skin
temperature measurement and/or the analysis of the measuring location image area is carried out
as a function of a particular detected signature, provisions are made for the signature carrier, 1.€.,
for example, the cap or the film, to comprise/generate different signatures in different sections.
Provisions may, for example, be made in the case of a cap for the cap to comprise/generate at
least two of the following signatures: A signature in the region of the forehead ("forehead

signature"), a signature in the region of the crown of the head ("crown signature"), one signature

11
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each on both sides in the region of the temples ("temple signature") and/or a signature in the
occipital region ("occipital signature"). For example, different regions of the head of the patient
can automatically be distinguished from one another by means of such a cap or another signature
carrier. In case of a fixed position of the infrared camera, the position of the patient (supine
position, lateral position, prone position) can thus be detected automatically at least
approximately. Moreover, the region of the head in which the measurement of the skin
temperature is carried out by means of the infrared camera can be automatically detected. It is
possible, for example, to carry out a correction of the skin temperature measurement, which

correction depends on the particular region of the head.

[0020] The possible signatures mentioned should expressly be considered to be examples
only. A cap, as the signature carrier, may just as well comprise only one signature, i.e., for
example, only one signature acting as a forchead signature. In addition, a region without locally
different emission and/or transmission characteristics in the infrared range may even represent a
signature of its own. The absence of a signature can automatically be detected in such a case and
this can also be used for the automatic detection of the position of the patient and/or for the
automatic processing of a temperature measured value. For example, processing of the generated
sensor signal can be carried out in case of a measurement of the skin temperature in case the
forchead signature is detected, and an auxiliary signal, which codes, for example, a reduced
validity of the sensor signal, can be generated in addition to the sensor signal in a situation in
which the forehead signature is not detected or no signature is detected at all, i.e., in which the

infrared camera detects, for example, the temporal region or the back of the head of the patient.

12
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[0021] A preferred embodiment of the variant of the process, in which the skin
temperature measurement and/or the analysis of the measuring location image area is carried out
as a function of a particular detected signature, comprises the following steps: The signature
comprised by the digital image is first identified in the particular recorded digital image,
especially by determining the position and the dimension of the signature in the digital image.
The 1dentified signature is then compared with at least one reference signature, optionally
successively with a respective reference signature from a set of reference signatures. Moreover,
machine learning processes with manually marked exemplary images can be conditioned such
that the pixels in the image, which comprise the signature, can be marked with them. If a
reference signature fitting the signature comprised by the recorded digital image could be
identified, processing instructions or reference parameters linked with the respective reference
signature are used when determining the skin temperature of the patient, for example, by
analyzing the intensity distribution in the infrared range in the image area. For example, a
numerical value (thermographic surface temperature measurement) proportional to the skin
temperature on the measuring location on the body is obtained based on an analysis of, for
example, the intensity distribution. This numerical value is weighted, for example, with the
processing parameter corresponding to the processing instruction. This is an example of a
possibility for a correction of the skin temperature measurement, which correction depends on a

respective detected body region, especially a respective detected region of the head.

[0022] The above-mentioned object is also accomplished with a control unit for

13
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controlling a medical device or a medical treatment unit, which operates according to the process
as here and hereinafter described, and comprises for this means for carrying out the process. The
present invention is preferably implemented in software. The present invention also comprises a
computer program with program code instructions executable by a computer, on the one hand,
and, on the other hand, a storage medium with such a computer program, i.e., a computer
program product with program code means, as well as finally also a control unit or a medical
device or a medical treatment unit, in the memory of which device or unit such a computer

program is or can be loaded as a means for carrying out the process and embodiments thereof.

[0023] Further, the present invention also comprises a treatment unit with means for
carrying out the process as here and hereinafter described. Especially a sensor system sensitive
in the infrared range, a processing unit in the form of or in the manner of a microprocessor as
well as a control program that can be executed by means of the processing unit act as means for

carrying out such a process.

[0024] The present invention also comprises a system with such a treatment unit and with
an article of clothing acting as a signature carrier, which article of clothing comprises at least two
area sections with different emission, transmission or reflection characteristics in the infrared
range. An article of clothing in the form of a cap being worn by the patient with such area

sections appearing differently in the infrared range preferably acts as a signature carrier.

[0025] Thus, the present invention is also such an article of clothing being worn by the
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patient, namely, for example, a cap, with at least two area sections having different emission,
transmission or reflection characteristics in the infrared range, especially an article of clothing/a
cap, which article of clothing or cap is intended for use as a signature carrier in a system
according to the above paragraph and comprises for this at least two area sections with different
emission, transmission or reflection characteristics in the infrared range. An article of clothing,
especially a cap, with an opening - an IR window - is preferably used concerning the at least two
area sections with different emission, transmission or reflection characteristics in the infrared
range. Compared to the adjoining regions, the opening has a different emission, transmission or
reflection characteristic in the infrared range. An image of the article of clothing can
correspondingly be identified as a signature. The opening defines at the same time the measuring
location on the body, because the skin of the patient is visible through the opening and the
temperature measurement (contactless skin temperature determination) can thus be carried out on

the measuring location on the body.

[0026] Finally, the present invention also comprises the use of an article of clothing
according to the above paragraph, namely, the use of such an article of clothing as a signature

carrier in a process of the type being here and hereinafter described.

[0027] An exemplary embodiment of the present invention will be explained in more
detail below on the basis of the drawings. Mutually corresponding objects or elements are

provided with the same reference numbers in all figures.
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[0028] The exemplary embodiment or each exemplary embodiment shall not be
considered to represent a limitation of the present invention. Variations and modifications,
especially such variants and combinations which the person skilled in the art can find in view to
accomplishing the object, for example, by combining or modifying individual features described
in the general or special part of the description and/or contained in the drawings, and which lead
to a new object through combinable features, are rather possible within the framework of the

present disclosure.

[0029] The various features of novelty which characterize the invention are pointed out
with particularity in the claims annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and specific objects attained by its uses,
reference is made to the accompanying drawings and descriptive matter in which preferred

embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] In the drawings:

[0031] Figure 1 is a schematic view showing a medical treatment unit with a patient and

with an infrared camera arranged at the treatment unit for recording a digital image of the patient;

[0032] Figure 2 is a schematic view showing a signature detected during the recording of
a digital image of a patient;
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[0033] Figures 3A to 3C are schematic views showing the signature from Figure 2 in different

positions in a digital image;

[0034] Figures 4A to 4F are schematic views showing different signatures of the type shown in

Figure 2; and

[0035] Figure 5 is a schematic view showing features related to the processing of a

signature detected during the recording of a digital image of a patient.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0036] Referring to the drawings, the view in Figure 1 shows in a schematically
simplified manner a human patient 10 on a support 12, for example, a support 12 of a medical
treatment unit 14 illustrated only by a boundary line. The treatment unit 14 is, for example, an
incubator 14, which is known, in principle, per se. An infrared camera 16 is arranged at or in the
treatment unit 14, especially stationarily in relation to the treatment unit 14 and with a fixed or
fixable orientation. The infrared camera 16 is an example of a sensor system sensitive in the
infrared range. The infrared camera 16 is connected to an analysis unit 18 or comprises such an
analysis unit 18. The orientation of the infrared camera 16 is selected to be such that it fully or

partially detects the patient 10. The detection range of the infrared camera 16 is illustrated by
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means of broken lines in the view shown in Figure 1. The infrared camera 16 detects the patient

10 completely in the situation being shown.

[0037] The patient 10 is wearing a cap 20 in the configuration being shown. The cap 20
has at least one IR-transparent opening 22 (IR window 22) and/or generally an area section with
an emission, transmission or reflection characteristic in the infrared range, which is different
from that of another area section, thereby providing a signature, with the cap 20 comprising a
signature carrier 30. In the interest of simple conditions, the further description will be continued

on the basis of an IR-transparent opening 22.

[0038] Among other things, this opening 22 is also detected during the detection of a
digital infrared image (Figure 2) by means of the infrared camera 16, and the analysis of the
infrared radiation in the area of the opening 22 makes it possible, in a manner that is known per
se, in principle, such as performed by infrared thermometers, to determine a skin temperature of
the patient 10. The digital image is processed for this by means of the analysis unit 18 by the
image data recorded by means of the infrared camera 16 being transmitted via a data line 24 to
the analysis unit 18 and being analyzed there. The analysis unit 18 sums up the values in a
matrix of pixel values (pixel array) and compares this (an intensity or intensity distribution
determined in the measuring location image area, especially on the basis of an intensity or
intensity distribution resulting from a thermographic measurement) against one or more stored
reference values. The analysis unit 18 generates a temperature signal 26, which is sent by the

analysis unit 18, for example, to a display unit 28 and/or as a controlled variable for a regulator.
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The skin temperature of the patient 10 is finally displayed by means of the display unit 28 on the

measuring location, namely, the skin temperature in the area of the IR window 22 is displayed.

[0039] The cap 20 being worn by the patient 10 on the head forms the signature carrier 30
in the example being shown. The IR window 22 defines a measuring location 32 on the body,
1.e., a measuring location to which the determination of data for determining the skin temperature
of the patient 10 pertains. The function of the cap 20 as a signature carrier 30 arises from the fact
that the cap 20 or parts of the cap 20 causes/cause a characteristic intensity distribution - the
signature 36 - in the digital image 34 (Figure 2) recorded by means of the infrared camera 16.

This is shown in Figure 2 in a schematically simplified manner.

[0040] The view in Figure 2 shows in a schematically highly simplified manner a detail
of a digital image 34 recorded by means of the infrared camera 16. The digital image 34
comprises a signature 36 resulting from a signature carrier 30 (for example, the cap 20) located in
the detection area of the infrared camera 16. In the situation shown in Figure 2, which shows the
signature (characteristic intensity distribution) 36 in the form of a plurality of rectangular fields
arranged in a matrix-like (checkered) manner exclusively in the sense of the possibility of a
simple representation, the signature 36 encloses an image area of the IR window 22. This image
area 1s called the measuring location image area 38 corresponding to the function of the IR
window 22 as the definition of the measuring location 32 on the body. The digital image 34
comprises the signature 36 and the measuring location image area 38, which is enclosed in the

example being shown, in a basically optional manner, by the signature 36. The intensity
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distribution in the infrared range, which distribution is recorded in the measuring location image
area 38, 1s analyzed for the temperature measurement. This position of the measuring location
image area 38 1s obtained, for example, based on implicit location information. Implicit location
information is, for example, the information that the measuring location image area 38 is located
in the center of the signature 36. The corner points or individual corner points of the signature 36
are then determined, for example, in the digital image 34, and the position of the measuring
location image area 38 is obtained from this and the implicit location information. The location
information may just as well be present as explicit location information and describe the position
of the measuring location image area 38 in the form of, for example, an offset vector 40. A
position vector 40, which points towards a measuring location image area 38 located in the center
of the signature 36, is shown as an example in the view shown in Figure 2. The position vector
40 may just as well point to a measuring location image area 38 in any other location within the
signature 36. In addition, the position vector 40 may also point to a measuring location image

area 38 that is located outside the signature 36 and is located at a distance from the signature 36.

[0041] The signature 36 or the signature 36 together with location information linked
with it makes possible the automatic determination of the position of the measuring location
image area 38, namely, of the position in which the measuring location 32 on the body is imaged
in the digital image 34. As will be explained below, an automatic determination of the
measuring location image area 38 is also possible independently from minor changes in the
position of the patient 10 by the analysis of the digital image 34 and the determination of the

position of the signature 36 comprised by the digital image 34.
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[0042] The views in Figure 3 (Figures 3A, 3B, 3C) show that the position of the
measuring location image area 38 comprised by the digital image 34 in a particular recorded
digital image 34 can be determined easily and reliably. It is necessary for this that the signature
36 be able to be detected automatically (this is possible by means of usual image processing
algorithms) and be automatically detected during the operation. A distance in space is also set
with the shape of the signature carrier 30 between the parts or sections of the signature carrier 30,
which parts or sections act as the origin of the signature 36. This distance belongs to the
signature 36 as implicit location information or in the form of explicit location information (e.g.,
offset vector 40) and must also be found in the digital image 34 and depends, among other things,
on the position and the (essentially constant) distance between the (especially stationary) infrared
camera 16 and the patient 10. The expected distance between the signature 36 and the measuring
location image area 38 is thus likewise known at least more or less and the position of the
measuring location image area 38 in the digital image 34 can thus correspondingly be determined
automatically with a signature 36 detected in the digital image 34 and with a determination of the
position thereof on the basis of the location information belonging to the signature 36, and, for
example, the measuring location image area 38 can be extracted from the digital image 34. The
distance is possibly distorted based on the perspective of the infrared camera 16. Such a
distortion can be calculated, in principle, by means of trigonometric relationships, which are
known, in principle, per se in the case of a known camera position/orientation. In case of
processes that are based on machine learning, exemplary images from such different perspectives

are loaded into the computer program in order also to condition the process to such perspectives
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and the view following therefrom in the two-dimensional image.

[0043] The views shown in Figure 3 also show that the position of the signature 36 (and
of the measuring location image area 38) changes in the digital image 34 in case of minor
changes in the position of the patient 10 (the patient 10 is, for example, continuously in the
supine position, but is moving on the support 12). In reality, the pattern of the signature 36 is
usually additionally distorted depending on the position of the patient 10. The device intended
for detecting the skin temperature of the patient 10 is able to a certain extent, by means of the
signature 36 marking the measuring location image area 38, to follow minor changes in the

position of the patient 10 in the detection area of the infrared camera 16.

[0044] Based on the schematically simplified view in Figure 2 and the signature 36
shown there, it can immediately be seen that different signatures 36 can automatically be
distinguished from one another. The view in Figure 4 (Figures 4A through 4F) thus show as an
example additional signatures 36 different from the signature 36 in Figure 2 and that in Figure 3.
The signatures 36 differ by different emissivity distributions in the situation being shown and
lead to different intensity distributions despite homogeneous signature carrier temperature in a
digital image 34 recorded for a signature carrier 30 with a particular signature 36. The different
emissivity distributions and the resulting intensity distributions are illustrated in the views by
different shadings. In addition or as an alternative, a signature 36 may also comprise other
geometric areas, geometric areas of different sizes, etc. Furthermore, it is not necessary for the

measuring location image area 38 to be located in the center of the signature 36. It is only
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necessary that the spatial relationship of the signature 36 or the signatures and the measuring
location image area 38 in relation to one another (for example, distance in the x and y directions

from the center/focal point or from a corner point of the signature 36) be known.

[0045] The signature 36 is the result of a recording of a digital image 34 in the infrared
range for the particular signature carrier 30. The signature carrier 30 comprises areas with
different emission and/or transmission characteristics in the infrared range - and hence at least
indirectly the signature 36 itself - and these areas are distributed in a characteristic manner over
the signature carrier 30, at any rate over at least a part of the signature carrier 30. In the situation
shown as an example in a simplified manner in Figure 2, Figure 3 and Figure 4, the cap 20 acting
as a signature carrier 30 comprises mutually adjoining areas with different emission and/or
transmission characteristics in the infrared range, which areas are rectangular or appear to be

rectangular at least in the digital image 34.

[0046] The detection of precisely one signature 36 in a digital image 34 recorded by
means of the infrared camera 16 makes it possible to infer the orientation of the signature carrier
30 relative to the stationary infrared camera 16. If the signature carrier 30 being worn by the
patient 10 has areas with different emission and/or transmission characteristics in the infrared
range on different area sections in the manner outlined above, which characteristics lead to at
least two different signatures 36 during a recording by means of the infrared camera 16, it is
automatically possible to determine the position of the patient 10 on the basis of the respective

detected signature 36 (or even based on the circumstance that no signature 36 is possibly
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detected). As an alternative to a signature carrier 30 comprising at least two signatures 36, it is
also possible to use a plurality of signature carriers 30, which the patient carries in respective
different locations and which generate at least one signature 36 each. For example, a forehead
region, a region of the crown of the head, a temporal region and/or an occipital region of the
patient 10 are marked in an automatically analyzable form with both possibilities (one signature
carrier 30 with at least two signatures 36; at least two signature carriers 30 with at least one
signature 36 each). For example, the position of the patient 10 (supine position, lateral position,
prone position) can automatically be determined or at least essentially determined by analyzing
the respective recorded digital image 34 and detection of a signature 36 contained therein. A
measuring location image area 38 marked by the respective signature 36 can likewise be
determined automatically and a temperature measured value can be determined in relation to the

measuring location image area 38.

[0047] The view in Figure 5 illustrates the detection and the analysis of a signature 36.
The detection of a signature 36 in a digital image 34 recorded by means of the infrared camera 16
is carried out in a manner known, in principle, per se, for example, by an image area that can be
considered to be a possible signature 36 being compared with a reference signature 50 being
stored in a memory. A signature 36 is detected in case of agreement or sufficient agreement.
Location information, for example, an offset vector 40, which was hitherto described as
belonging to the signature 36 and codes a position of the measuring location image area 38
relative to the signature 36, may also belong to the reference signature 50 or to each reference

signature 50 or respective location information may belong to a respective reference signature 50.
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[0048] If a plurality of reference signatures 50 are stored in the memory or, in case of the
use of machine learning processes, a plurality of classes are established for the different
signatures, a comparison is carried out with each reference signature 50 or a classification is
performed and a signature 36 is likewise detected in case of an agreement or a sufficient
agreement with a reference signature 50. Each reference signature 50 is optionally linked with
additional data, which determine the subsequent determination of a temperature measured value,
for example, by a defined form of the analysis of the intensity distribution comprised by the

measuring location image area 38 being preset.

[0049] The contents of a memory, for example, of a memory of the analysis unit 18, with
reference signatures 50 stored therein are shown on the left-hand side of the view shown in
Figure 5. A digital image 34 with a signature 36 enclosed thereby, which image was recorded by
means of the infrared camera 16, is shown on the right-hand side. The digital image 34 is sent
from the infrared camera 16 via the data line 24 into the memory and is available there for
analyses and a comparison with the reference signature 50 or reference signatures 50 being stored
in the memory. Each reference signature 50 is part of a data set 52, and each data set 52
optionally comprises processing instructions or processing parameters 54 in addition to the
reference signature 50. These processing instructions or processing parameters 54 comprise, for
example, a coding of an "offset" of the measuring location image area 38 relative to the signature
36 and/or a coding of a position of the patient 10, which can be expected when the digital image

34 comprises a signature 36 corresponding to the respective reference signature 50. As an
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alternative or in addition, the processing instructions 54 or processing parameters 54 also
comprise data that determine the analysis and/or processing of the intensity distribution
comprised by the measuring location image area 38 of the digital image 34. In the simplest case,
these data are at least a weighting factor. Such a weighting factor has, for example, the value
"1.0" in case of a reference signature 50, whose appearance in the digital image 34 is expected in
case of a recording of the forehead region of the patient 10, and a higher value, for example, a
value of "1.2," whose appearance in the digital image 34 is expected in case of a recording of the

region of the crown of the head of the patient 10, etc.

[0050] A processing unit 56 is connected to the capturing element (for example CCD-
chip) of the infrared camera 16 an d comprises a calculation and evaluation unit (uC, pP,
DSP.,...), combined with a database or memory unit (RAM, ROM, EEPROM). Figure 5 shows
the processing unit 56 in the form of or in the manner of a microprocessor (UP) as well as a
control program 58 loaded into the memory and executable by means of the processing unit 56
are used as means for carrying out the described comparison of a digital image 34 or of a section
of a digital image 34 with a signature 36 with at least one reference signature 50. The control
program 58 comprises, in a manner known, in principle, per se, program code instructions 60,
which code, for example, an image processing algorithm. The image algorithm compares a
pattern of pixels of a digital image 34 recorded by of the camera 16, in a matrix system or vector
system format, to a predefined pattern (reference signature 50) stored in the matrix system or
vector system format and corresponding to a cap structure or other predefined signature carrier

structure, to detect a correlation. Such an image processing algorithm makes it possible to detect
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a signature 36 in a digital image 34 recorded by means of the infrared camera 16. Program code
instructions 62, make possible both the comparison and/or a classification of a signature 36
detected in a digital image 34 with at least one reference signature 50. Program code instructions
64 make possible an analysis of an intensity distribution comprised by the measuring location
image area 38 of the digital image 34, for determining a temperature value. Program code
instructions 66 make possible the application of the processing instruction or instructions 54 or
processing parameters 54 to the temperature value. The procedure may comprise the step a)
capturing a plurality of infrared images, each containing a plurality of image elements (pixels)
produced by the IR camera — the plurality of pixels depending on the resolution of the capturing
element and the number of the plurality of images depending on sampling rate and/ or the data
transfer rate of the camera system. This is followed by the step b) comparing the captured image
(for example region by region or pixel by pixel) with a predetermined structure or pattern which
corresponds to or is related to a characteristic, for example a signature carrier structure or pattern
of an article of clothing (cap), worn on the head of the infant. This predetermined structure may
be stored in a matrix, vector, table or similar format. This is followed by step c) determining the
position of the infants head or the infant based on the comparison in step b). For example the
correlation or pattern recognition is accomplished following one of the known recognition
techniques (pattern recognition, skin recognition, object recognition, ...) disclosed in US
9,823,755; US 2018 249095; US 2018 004355; US 2015 01189; US 9,993,733; US 8,831,295;
and US 9,098,908 (US 9,823,755; US 2018 249095; US 2018 004355; US 2015 01189; US
9,993,733; US 8,831,295; and US 9,098,908 are incorporated herein by reference in their

entirety). This is followed by step d) determining a region on the infants head or on the infants
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body based on the comparison (determined in step c), which is (physiologically) useful for
making a regional infrared surface temperature measurement (skin temperature). The steps c)
and d) relate to determining the measuring location image arca 38. There may be a predefined
relationship between the location of the signature (the location of the recognized pattern) and the
measuring location image area 38. The processing unit 56, in cooperation with the memory, may
be provided with the measuring location image area 38, based on the location of the signature 36,
with the predefined relationship determined based on the signature carrier (cap) 30 worn by the
infant. With the example of the cap as the signature carrier 30, the cap provides an opening 22
that, when placed on the head of the infant, provides the signature 36 in a digital image 34 and
also delimits the measuring location image area 38. This achieves the results for steps c) and d)
and particularly results in a determination of the position of the infrared range signature 36 in the
digital image 34 to provide signature location information and a determination of a position of
the image area 38 of the measuring location on the body in the digital image 34 based on the
infrared range signature location information. The procedure continues with €) determining a
temperature value or distribution of temperatures on the infants head or the infants body at
regions (determined in step d). The procedure advantageously continues with f) (optional)
controlling an incubator based on the temperatures (determined in step €). The incubator
temperature control advantageously follows one of the known incubator temperature controlling
procedures disclosed in US 5,316,542; US 6,409,653; and US 6,048,304 (US 5,316,542; US

6,409,653; and US 6,048,304 are incorporated herein by reference in their entirety).

[0051] Individual aspects of the specification being filed here can thus be briefly
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summarized as follows: a key aspect of the invention being presented here is the application of a
signature carrier 30 to provide a signature 36 for marking or indicating a measuring location on
the body (measuring area on the area) 32 in a digital image 34. Another, optional aspect of the
invention being presented here is the application of distinguishable signatures 36 for the
distinguishable marking of different measuring locations 32 on the body in a digital image 34.
The patient 10 himself/herself carries the origin of the respective signature 36, namely, the
signature carrier 30. The signature carrier 30 advantageously comprises a body wearable portion,
for example, a cap 20 acting as a signature carrier 30. A signature 36 indicating a measuring
location 32 on the body is detected by means of a sensor system 16 in the process being
presented here for the contactless determination of a measuring location 32 on the body, which
measuring location is intended for the measurement of a skin temperature of a human being 10,
and for the subsequent determination of the skin temperature, and the skin temperature
measurement is carried out at the detected measuring location 32 on the body. The process is
characterized in that a signature 36 detectable in the infrared range as well as a sensor system 16
sensitive in the infrared range are used, and both the detection of the signature 36 and the
measurement of the skin temperature on the measuring location 32 on the body are carried out by

means of the sensor system 16 sensitive in the infrared range.

[0052] While specific embodiments of the invention have been shown and described in
detail to illustrate the application of the principles of the invention, it will be understood that the

invention may be embodied otherwise without departing from such principles.
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WHAT IS CLAIMED IS:

1. A process for a contactless determination of a measuring location on a body of a
human being, which measuring location is intended for a measurement of a skin temperature of
the human being, the process comprising the steps of:

providing an infrared range sensitive sensor system;

detecting an infrared range signature indicating a measuring location on the body with the
infrared range sensitive sensor;

carrying out a skin temperature measurement on the measuring location on the body with

the infrared range sensitive sensor.

2. A process in accordance with claim 1, further comprising the steps of:

providing an infrared camera as the infrared range sensitive sensor;

recording a digital image comprising at least a part of the human being as well as the
infrared range signature with the infrared camera;

determining a position of the infrared range signature in the digital image to provide
signature location information;

determining a position of an image area of the measuring location on the body in the
digital image based on the infrared range signature location information; and

determining a skin temperature of the human being by analyzing a radiation intensity

distribution, in the infrared range, in the image area of the measuring location.

3. A process in accordance with claim 2, wherein analyzing a radiation intensity
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distribution comprises the steps of:
identifying the infrared range signature in the digital image;
comparing the identified signature with at least one reference signature; and
determining the skin temperature corresponding to a processing parameter linked with a
reference signature fitting the infrared range signature and/or corresponding to a processing

instruction linked with the reference signature fitting the infrared range signature.

4. A process in accordance with claim 1, further comprising providing a signature carrier

on the human being, wherein the infrared range signature is defined by the signature carrier.

5. A process in accordance with claim 4, wherein an article of clothing being worn by the

human being comprises the infrared range signature and acts as the signature carrier.

6. A process in accordance with claim 4, wherein a film is applied detachably to the skin
of the human being and the film comprises the infrared range signature and acts as the signature

carrier.

7. A process in accordance with claim 4, wherein the infrared range signature carrier
comprises at least two area sections with different emission, transmission or reflection

characteristics in the infrared range.

8. A process in accordance with claim 4, wherein the infrared range signature carrier has
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at least one infrared transparent opening defining the measuring location.

9. A process in accordance with claim 4, wherein the skin temperature measurement is

carried out as a function of the detected signature.

10. A process in accordance with claim 4, wherein the infrared range signature carrier

comprises different infrared range signatures in different sections.

11. A process in accordance with claim 1, wherein a computer program with program
code carries out the steps of detecting an infrared range signature and carrying out a skin
temperature measurement, with said steps executed with a processing unit comprising one or

more miCroprocessor.

12. A treatment system for a contactless determination of a measuring location on a body
of a human being and for a measurement of a skin temperature of the human being, the treatment
system comprising:

a treatment unit comprising an infrared range sensitive sensor system and a processing
unit cooperating with the infrared range sensitive sensor system for detecting an infrared range
signature indicating a measuring location on the body with the infrared range sensitive sensor and
carrying out a skin temperature measurement on the measuring location on the body with the

infrared range sensitive sensor.
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13. A treatment system in accordance with claim 12, wherein:
the infrared range sensitive sensor system comprises an infrared camera; and
the processing unit comprises one or more microprocessor and is provided with program

code to detect the infrared range signature and carry out the skin temperature measurement.

14. A treatment system in accordance with claim 13, wherein the processing unit is
configured to record a digital image comprising at least a part of the human being as well as the
infrared range signature with the infrared camera, determine a position of the infrared range
signature in the digital image to provide signature location information, determine a position of
an image area of the measuring location on the body in the digital image based on the infrared
range signature location information and determine a skin temperature of the human being by
analyzing a radiation intensity distribution, in the infrared range, in the image area of the

measuring location.

15. A treatment system in accordance with claim 14, wherein the processing unit
analyzes a radiation intensity distribution by identifying the infrared range signature in the digital
image, comparing the identified signature with reference signatures and determines the skin
temperature corresponding to a processing parameter linked with one of the reference signatures
that best fits the infrared range signature and/or corresponding to a processing instruction linked

with the reference signature that best fits the infrared range signature.

16. A treatment system in accordance with claim 14, further comprising a signature
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carrier provided on the human being, wherein:

the infrared range signature is carried by the signature carrier;

the signature carrier has at least one infrared transparent opening defining the measuring
location; and

the signature carrier defines the signature with a known shape and size and defines the

measuring location with a predetermined position relative to the signature.

17. A treatment system in accordance with claim 16, wherein an article of clothing
defines the signature carrier and comprises at least two area sections having different emission,

transmission or reflection characteristics with the known shape and size.

18. An article of clothing for a treatment system for a contactless determination of a
measuring location on a body of a human being and for a measurement of a skin temperature of
the human being, the article of clothing comprising:

a body wearable portion with a first area section and a second are section wherein the first
area section and the second are section have different emission, transmission or reflection
characteristics to define a signature with a known shape and size and define a measuring location

with a predetermined position relative to the signature.

19. An article of clothing according to claim 18, wherein:
the body wearable portion comprises a cap as a part of a treatment system; and

the infrared range sensitive sensor system further comprises a treatment unit comprising
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an infrared range sensitive sensor system and a processing unit cooperating with the infrared
range sensitive sensor system for detecting an infrared range signature indicating a measuring
location on the body with the infrared range sensitive sensor and carrying out a skin temperature

measurement on the measuring location on the body with the infrared range sensitive sensor.

20. An article of clothing in accordance with claim 19, wherein:

the infrared range sensitive sensor system comprises an infrared camera; and

the processing unit comprises one or more microprocessor and is provided with program
code to detect the infrared range signature and carry out the skin temperature measurement;

the processing unit is configured to record a digital image comprising at least a part of the
human being as well as the infrared range signature with the infrared camera, determine a
position of the infrared range signature in the digital image to provide signature location
information, determine a position of an image area of the measuring location on the body in the
digital image based on the infrared range signature location information and determine a skin
temperature of the human being by analyzing a radiation intensity distribution, in the infrared
range, in the image area of the measuring location; and

the processing unit analyzes a radiation intensity distribution by identifying the infrared
range signature in the digital image, comparing the identified signature with reference signatures
and determines the skin temperature corresponding to a processing parameter linked with one of
the reference signatures that best fits the infrared range signature and/or corresponding to a
processing instruction linked with the reference signature that best fits the infrared range

signature.
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ABSTRACT OF THE DISCLOSURE

A process and a device are provided for a contactless determination of a measuring
location (32) on a body, which point is intended for the measurement of a skin temperature of a
human being (10). A signature (36) indicating a measuring location (32) on the body is detected
by means of a sensor system (16). A skin temperature measurement is carried out on the
measuring location (32) on the body. A signature (36) detectable in the infrared range and a
sensor system (16) sensitive in the infrared range are used. Both the detection of the infrared
range signature (36) and the measurement of the skin temperature at the measuring location (32)

on the body are carried out by means of the sensor system (16) sensitive in the infrared range.
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APPENDIX:

List of reference designations

10 Patient 56 Processing unit

12 Support 58 Control program

14 Treatment unit, incubator 60 Program code instructions
16 Infrared camera 62 Program code instructions
18 Analysis unit 64 Program code instructions
20 Article of clothing, cap 66 Program code instructions

22 Opening, IR window

24 Data line

26 Temperature signal

28 Display unit

30 Signature carrier

32 Measuring point on the body
34 Digital image

36 Signature

38 Measuring point image area
40 Offset vector (location information)
50 Reference signature

52 Data set
54 Processing instruction or processing

parameter
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