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An automatic high throughput colony counter based

on Unet+ -+ segmentation model
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Abstract: Objective: To improve the detection efficiency of the
aerobic plate counter, to meet the requirements of quality
management system of the inspection and testing institutions and
the application of laboratory LIMS system. Methods: It was used
to continuously collected of colonies image through the GigE
industrial variable lens and multiple light

cameras sources

combined lighting system, at the same time the Unet + +
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segmentation model was used for image recognition processing

and colony counting. Results;: The colony counter had the
characteristics of high collection efficiency, it only took 38 s to
complete the image acquisition of one plate. It only took 3~5 s to
complete the whole process of image transmission and colony
identification and counting of one plate, and it had fast data
processing speed and good transmission performance. Compared
with the counting method required by the current standard, the
error rate of the counting result was less than 8%, and it had
high accuracy of counting results and good repeatability. At the
same time, it realized the automatic processing of the original
data of the aerobic plate count detection. Conclusion: The
equipment can not only carry out high-throughput image
acquisition, automatic image processing and colony counting, but
also can realize the fusion with the laboratory LIMS system,
effectively improve the work efficiency. Meanwhile, it can ensure
the data traceability, reduce the work intensity of the test
personnel, meet the error requirements of the aerobic plate count
method.
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image segmentation model
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Figure 1  Work flow diagrams of conveyer system
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Table 1 Performance verification results of eight different models
LT F 1584 321 Eg iR 2% TR 2 R

Unet 0.744/0.843 0.402/0.569 0.732 5/0.317 3 0.795 6/0.323 1
Unet+ + 0.803/0.873 0.507/0.624 0.502 2/0.221 7 0.621 4/0.335 7
Resnet50 0.785/0.841 0.475/0.554 0.657 2/0.328 9 0.821 3/0.420 3
Resnet101 0.784/0.836 0.473/0.551 0.614 9/0.304 5 0.728 4/0.397 3
Vggl6 0.795/0.850 0.491/0.579 0.406 7/0.392 1 0.590 4/0.490 8
Squeezenet 0.666/0.715 0.275/0.331 0.866 8/0.438 7 0.990 2/0.493 1
Ocrnet 0.714/0.782 0.361/0.449

PSPNet 0.775/0.845 0.448/0.569
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Figure 2 The flow chart of software operation
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Figure 3 Display interface of software function
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Figure 4 Images of colonies collected by

other equipment
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Figure 5 Comparison of colony images before and

after pretreatment
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Table 2 Results and error analysis of the aerobic plate count automatically count

Wk SE BEAREGR/ T R 2 L

CFU A FoMRE/ % BRIRE/ N FEIRE/% /%

<50 100 0.00 18.75 7.86 0.00
50~100 123 2.50 13.04 7.65 0.00~1.02
100~200 120 2.94 5.29 3.16 0.00~1.32
200~300 124 2.50 5.52 2.44 0.00~1.89
=300 33 2.06 4.85 1.63 0.00~0.67

TR = (AT RS R — N TIHEEE R/ N R X100 %0 5 45 51 22 etk S R —
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