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ther comprises detecting at least one characteristic feature of the test field in the images of the
image sequence, wherein the method further comprises correcting a relative position change
between the image detector and the test field in the image sequence by using the characteristic
feature, thereby obtaining a sequence of corrected images, wherein the sequence of corrected
images 1s adapted for observing a time-dependent change of at least one optically detectable
property of the test field due to the detection reaction of the test chemistry with the analyte to be
detected,

wherein the correction of the relative position chanee comprises using at least one image of the

image seguence as a reference image, wherein the reference image is kept unchaneed. wherein

the remaining images of the image sequence are corrected bv using at least one calculational

correction of the position of the pixels, wherein the calculational correction is chosen such that a

correlation between the reference image and the corrected remaining images of the image

seguence is maximized, and

wherein the calculational correction comprises at least one of the following:

- a shifting of the pixels of the remaining images of the image sequence in at least one

spatial direction, wherein the shifting is chosen such that the correlation between the

reference image and the corrected remaining images is maximized.

- at least one rotation of the remaining images of the image sequence about at least one

rotational axis by at least one rotation anele. wherein the rotational axis and/or the

rotation angle are chosen such that the correlation between the reference image and the

corrected remaining images 1s maximized.

In a second aspect, there is provided a device for detecting at least one analyte in at least one
sample of a body fluid, wherein the device comprises at least one test element receptacle for
receiving at least one test element having at least one test field with at least one test chemistry,
wherein the device further comprises at least one image detector for acquiring an image
sequence of images of the test field, wherein the device further comprises at least one control

unit, wherein the control unit is adapted to perform the method as defined herein.

In a third aspect, there is provided a test system for detecting at least one analyte in at least one
sample of a body fluid, the test system comprising at least one device as defined herein, the test
system further comprising at least one test element having at least one test field with at least one
test chemistry, wherein the test chemistry is adapted to perform at least one optically detectable

detection reaction in the presence of the analyte
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Detailed description of the invention

This problem is solved by a method and a device for detecting at least one analyte in at least one
sample of a body fluid having the features of the independent claims. The problem is further

solved by a computer program, a computer system, a storage medium and a test system having

the features of the further independent claims.
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Claims

A method for detecting at least one analyte in at least one sample of a body fluid, wherein at least one test
element with at least one test field is used, the at least one test field having at least one test chemistry,
wherein the test chemistry is adapted to perform at least one optically detectable detection reaction in the
presence of the analyte, wherein the method comprises acquiring an image sequence of images of the test
field by using at least one image detector, wherein each image comprises a plurality of pixels, wherein the
method further comprises detecting at least one characteristic feature of the test field in the images of the
image sequence, wherein the method further comprises correcting a relative position change between the
image detector and the test field in the image sequence by using the characteristic feature, thereby obtaining a
sequence of corrected images, wherein the sequence of corrected images is adapted for observing a time-
dependent change of at least one optically detectable property of the test field due to the detection reaction of
the test chemistry with the analyte to be detected,

wherein_the correction of the relative position change comprises using at least one image of the image

sequence as a reference image, wherein the reference image is kept unchanged., wherein the remaining

images of the image sequence are corrected by using at least one calculational correction of the position of

the pixels. wherein the calculational correction is chosen such that a correlation between the reference image

wherein the calculational correction comprises at least one of the following;

- a shifting of the pixels of the remaining images of the image sequence in at least one spatial direction

wherein the shifting is chosen such that the correlation between the reference image and the corrected

remaining images is maximized.

- at least one rotation of the remaining images of the image sequence about at least one rotational axis by

ai least one rotation angle. wherein the rotational axis and/or the rotation anele are chosen such that the

correlation between the reference image and the corrected remaining images is maximized.

The method according to the preceding claim, wherein the detecting of the characteristic feature comprises
selecting at least one specific part of one or more images of the image sequence, denoting the information
contained in this part as the characteristic feature, wherein other images of the image sequence are scanned or

searched for this information or similar types of information.

The method according to any one of the preceding claims, wherein the correction is individually adapted for

each image of the image sequence, according to the characteristic feature detected in the specific image.
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The method according to one of the preceding claims, wherein the characteristic feature comprises at least
one feature selected from the group consisting of: a roughness of the test field detectable in the images of the
image sequence; a granularity of the test chemistry of the test field detectable in the images of the image
sequence; faults of the test field detectable in the images of the image sequence; at least one, preferably at

least two, fiducial marks comprised in the test field and detectable in the images of the image sequence.

The method according to one of the preceding embodimentsc, wherein the sample of the body fluid is applied
to the test field during acquisition of the image sequence, wherein at least one touchdown image is detected
in the image sequence, wherein the touchdown image is an image of the image sequence acquired at a point

in time closest to the moment of application of the sample of the body fluid onto the test field.

The method according to one of the preceding claims, wherein the sample of the body fluid is applied to the
test field during acquisition of the image sequence, wherein the image sequence comprises a blank image
sequence, wherein the blank image sequence comprises a plurality of blank images acquired before applying
the sample of the body fluid to the test field, wherein at least one averaged blank image is derived from the
blank images of the blank image sequence after performing the correction of the relative position change of

the blank images of the blank image sequence.

The method according to the preceding claim, wherein the averaged blank image is derived in a continuous
process during acquiring the images of the image sequence, wherein a preliminary averaged blank image is
derived from the corrected blank images acquired so far, wherein new acquired blank images are used for

revising the preliminary averaged blank image.

+8-8, The method according to one of the two preceding claims, wherein the analyte is detected by comparing the

images of the sequence of corrected images with a touchdown image
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and/or the blank image sequence, wherein the comparison is performed on a pixel-by-pixel basis.

11:9. The method according to the preceding claim, wherein at least one averaged normalized value is created over
at least part of the sequence of corrected relative images, wherein the averaged normalized value is monitored

as a function of time after application of the sample of the body fluid to the test field.

12:10. The method according to one of the preceding claims, wherein boundaries of the test field and/or boundaries

of a visible window of the test field are detected in the sequence of corrected images.

body fluid onto the test field is detected in the image sequence.

14:12. The method according to one of the preceding claims, wherein after application of the sample of the body

fluid onto the test field at least one region of interest is determined in the image sequence.

+5-13. The method according to the preceding claim, wherein at least one corrected image acquired before or during
application of the sample of the body fluid onto the test field is compared to at least one corrected image
acquired after application of the sample of the body fluid onto the test field on a pixel-by-pixel basis, thereby
generating a difference value for each pixel, wherein the difference value denotes a difference of the
information contained in corresponding pixels of the corrected images acquired before or during and after
application of the sample of the body fluid onto the test field, wherein the pixels are classified as pixels
belonging to the region of interest or as pixels not belonging to the region of interest based on the difference

values.

4614, The method according to one of the two preceding claims, wherein an image mask is generated denoting the

pixels belonging to the region of interest.

17:15. A device for detecting at least one analyte in at least one sample of a body fluid, wherein the device
comprises at least one test element receptacle for receiving at least one test element having at least one test
field with at least one test chemistry, wherein the device further comprises at least one image detector for
acquiring an image sequence of images of the test field, wherein the device further comprises at least one
control unit, wherein the control unit is adapted to perform the method according to one of the preceding

method claims.
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comprising at least one.device according to the preceding claim, the test system further comprising at least
one test element having at least one test field with at least one test chemistry, wherein the test chemistry is

adapted to perform at least one optically detectable detection reaction in the presence of the analyte.

49:17. The test system according to the preceding claim, wherein the test system further comprises at least one
puncture element, wherein the test system is adapted to puncture at least one skin portion of a user by using
the puncture element, thereby creating the sample of the body fluid, wherein the test system is further adapted

to transfer the sample of the body fluid onto the test field of the test element.



