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Figure S1. The system architecture of the platform with which users upload their images to the 

server and receive a quantified result report. User images are sent to the server through the image 

upload system and then stored in the database. The analysis server watches the user’s upload event. 

When a new image is uploaded, the result is derived through the deep-learning model, and then 
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sent to the web server. The results transmitted from the analysis server to the web server are stored 

in the database through the report management system and processed into a form to be displayed 

to users. By access using authorization system, users can check their earlier results. 

 

Figure S2. The influence of the shooting angle on the results under different lighting conditions. 

 

Figure S3. A comparison of the different illumination situations at 90°. 

1 2 3 4 5 6
0

20

40

60

80

100

120

140
 Indoor LED light

 Incandescent light

 Lobby light

 Sunlight

 Shade

A
n

ti
b

o
d

y
 l

e
v

e
l 

[I
g

G
/C

, 
%

]

Sample

Measured at 90°



Biosensors 2023, 13, 623 3 of 5 
 

 

Figure S4. The antibody levels and standard deviation of antibody levels for seven different sam-

ples. 

Using a different image from the same LFA kit, we assessed the reproducibility of 

our AI-based LFA measurement to ensure that the results were consistent, regardless of 

the image used. Figure S4 shows the antibody levels and standard deviations for seven 

different samples. N images were acquired for seven different samples for the reproduci-

bility test and then transmitted to SCAISY to determine antibody levels. Under the same 

illumination and settings, the SD was less than 10%. 

 

Figure S5. The repeatability of results for four different samples.  

Reproducibility and repeatability results 

To evaluate the precision of our SCAISY system, a repeatability study was conducted 

by comparing the absolute differences between the same image uploads at different time 

points for antibody level determination. Simply put, we needed to decide whether our 

system always yields the same results when exposed to the same image (experiment). 
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Figure S5 shows the repeatability of the results for four different samples. As expected, 

SCAISY provided similar results. This is impressive because it allows healthcare profes-

sionals to store digital photographs in databases and analyze the results later if needed. 

 

Figure S6. Lateral flow assay images and corresponding optical density 450 (OD450) from ELISA 

and antibody levels values obtained with SCAISY. Images were acquired using a Galaxy S23 Ultra 

and an iPhone XS. A few blood samples (within red boxes) showed positive IgG lines on the lateral 

flow assay (LFA) kit and elevated antibody levels using SCAISY, although low OD450 values were 

registered by ELISA. The observed incongruence may be attributed to the different capacities of the 

LFA kit and ELISA assay used in this study. Specifically, the LFA kit can identify antibodies directed 

against both nucleocapsid protein (NP) and spike protein, whereas the ELISA assay exclusively de-

tects antibodies specific to NP. 

 

Figure S7. (A) Correlation and linear regression analysis of ELISA and SCAISY results after exclud-

ing samples that showed positive IgG lines despite low OD450 values. Scatter plot of optical density 

values at 450 nm (OD450) for negative and positive samples obtained by the NP-based ELISA pro-

tocol plotted against the corresponding antibody levels obtained by SCAISY from LFA images. The 

x-axis is the OD450 values, while the y-axis represents the antibody levels. (B) The correlation be-

tween the results was obtained from photographs taken with iPhone XS and Samsung Galaxy S23 

Ultra. 
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Figure S8. A comparison of antibody levels in individuals after receiving the third dose of a COVID-

19 vaccine in a 30-day group. 

 


