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ABSTRACT

Objective: The cell culture process requires an experienced person to evaluate the cell density so that results can be
accurate and precise. To reduce human errors, artificial intelligence (AI) technology is implemented for cell density
estimation. This will create the standardization of the assessment and improve repeatability, and reproductivity without
human concerns. This study thus aims to apply an Al system (cell density measurement model-1, CM Model-1) for per-
cent confluence evaluation to replace human visual judgement.

Materials and Methods: The CM Model-1 was developed by using 9,642 images consisting of training data (9,042 im-
ages) and test data sets (600 images) at different % confluence (i.e., 10-29%, 30-49%, 50-69%, 70-89%, and 90-100%) of
adipose-derived stem cells (ADSCs) during the serial passaging. Cell morphology and numbers were observed by using
an inverted microscope at 4X (5,673 images) and 10X (3,969 images) magnification.

Results: The morphology of ADSCs was fibroblast-liked cells and had a normal growth rate. Results show that the train-
ing data set from the CM Model-1 had average precision, recall, F1-score and accuracy values at 4X magnification of 98%
for all values and those at 10X magnification were 100% for all values. However, the results from the test data set at 4X
magnification had lower with 95% for all those and at 10X magnification were 93% for precision, 93% for recall, 92% for
F1-score, and 92% for accuracy.

Conclusion: The CM Model-1 is reliable with great precision, accuracy and reproducibility. Nevertheless, CM Model-1
was performed with only fibroblast-like cells in the preliminary study; therefore, it is warranted to further explore in

different cell types.
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Collection (ATCC®) Manassas, VA 20110-2209, USA , PCS-
500-011™ Lot Number : 70040251
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VBINNEBWATINEIE1E 4X dmTuimu1 CM Model-1 (¥adiayail 1 Training data set)

fowazaURUILLY FIUIUNINEY

10-29 1,003 98
30-49 1,057 97
50-69 1,102 99
70-89 1,106 98
90-100 1,105 97
SauTavan 5,373 -
Average - 98
Accuracy - -

Precision (%)

Recall (%) F1-score (%)

99 98
98 97
96 98
97 97
100 98
98 98
- 98
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FowazAUNUIRUIY FIUIUNNEY
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30-49 591 100
50-69 620 100
70-89 975 100
90-100 490 100
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Recall (%) F1-score (%)
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fowazauRUILLY FIUIUNTNAEY Precision (%) Recall (%) F1-score (%)
SIUHUA 3,669 - - -

Average - 100 100 100
Accuracy - - - 100
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A1519% 4 NaUs2LUAN Precision, A1 Recall, A1 Fl-score WagA1 Accuracy fd ¥39398asANUAUUUVDIUIAAAG 9
VRINNENBWARTINEIEE 4X dnunadauaugniaazuiug1vas CM Model-1 (yadayai 2 Test data set)

SowazAUNUILLY TIUIUNINEY Precision (%) Recall (%) F1-score (%)
10-29 69 100 96 98

30-49 49 82 100 90

50-69 57 96 86 91

70-89 64 98 97 98

90-100 61 100 98 99

TR 300 - - -

Average - 95 95 95

Accuracy - - - 95

A15197 5 wauszidiuan Precision, A1 recall, A1 Fl-score WAzA Accuracy &l 929598a2AURUIMULVDITARAIN o
VBINNANYWATTINGIVEIY 10X dmTunadauANgnfouazuiug1vas CM Model-1 (¥adiayail 2 Test data set)

FowazAUNUIRUY TIUAUNINENY Precision (%) Recall (%) F1-score (%)
10-29 62 94 95 94

30-49 60 86 90 88

50-69 57 91 86 88

70-89 62 94 95 94

90-100 59 100 97 98

SN 300 - - -

Average - 93 93 92

Accuracy - - - 92
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