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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 

5 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 

10 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 
con-elation between the reference image and the corrected remaining images of the image 
sequence is maximized, and 
wherein the calculational correction comprises at least one of the following: 

15 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 angle, wherein the rotational axis and/or the 

20 rotation angle are chosen such that the correlation between the reference image and the 
corrected remaining images is 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 

25 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. 

30 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 

5 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 

1. 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 

and the corrected remaining images of the image sequence 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 rotati onal axis by 

at least one rotation angle, wherein the rotational axis and/or the rotation angle are chosen such that the 

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

2. 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. 

3. 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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a shifting of the pixels of the remaining iirmges-af#te4mage-sequence in a<r4eas^-eBfr--^f>a&a^--feeefre% 

wherein the shifting is chosei^-areh-4teHhe-eefretoieft-%etweeifr4ke-fefefeRee4ffiage-aB44he-eeffeete€t 

feH»k»a^4fflageis4s^a*iHH2edT 

-at least one rotation of the remaining4fflages-^f^he-H«ege-seq«ence about at least one rete#eaal---axts-%y 

g^4east-&Re-fetetk»H-«ftgter-whemk>4he-retetteflol axis and/or theH=etatieB-^ftgle-are-eh&9etHHteh that the 

fe4. 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. 

7.x 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. 

&r(h 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. 

9T7. 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. 

4-Q-.-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. 

-Hr9. 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. 

45-10.jrhe 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. 

45rlJL_The method according to one of the preceding claims, wherein a moment of application of the sample of the 

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

+4rl2._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. 

•M-.-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. 

4^14._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. 

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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44M6,_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 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. 

4r9rl7. 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. 


