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Detection Method of Biochip Sample Application Quality Based on Image

CHEN Xi, ZHAO Jia-min, XU Xue, ZHANG Zi-li, LI Yong-meng
(Hebei University of Technology, Tianjin 300130, China)

ABSTRACT: In order to improve the precision and efficiency of biochip sample application quality inspection on the
production line, the work uses a method based on image processing and convolutional neural network to determine
whether a biochip sample application quality is acceptable and inspect the radius of sample application point on the quali-
fied biochip. The CCD camera was used to obtain the image after the biochip was sampled. Through image preprocessing,
the image processing methods such as canny edge detection and round fitting were used to obtain the geometric infor-
mation of the spotted point, and then the sample application point’s radius was calculated. At the same time, the detection
method of sample application’s quality based on convolutional neural network was proposed. The convolution features of
sample application points were extracted by the regional recommendation network, and the detection model was intro-
duced by dividing the fully connected layer. The offline training was used to verify the method to obtain the best parame-
ters of the model. Compared with the manual measurement results, the radius error did not exceed £0.1mm, and the accu-
racy rate of sample application quality detection was 91.1%. The total detection time of a single biochip did not exceed
1.6 seconds. The proposed method can meet the requirements of accuracy and real time of product testing on the produc-
tion line.

KEY WORDS: biochip; image processing; CNN; region proposal network
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Tab.2 Spot radius measurement data

N M P E T, N M P E T,
1-1 1.07  1.05  —0.02 5-1 098  1.01 0.03
1-2 1.06  1.12 0.06 5-2 1.05  1.02  -0.03
1-3 .02 1.03 0.01 13967539 5-3 .02 096  —0.06 1309.7830
1-4 098  1.04 0.06 5-4 1.03  1.07 0.04
1-5 1.08  1.01  —0.07 5-5 099  1.02 0.03
1-6 1.02 094  —0.08 5-6 1.01  1.06 0.05
2-1 1.03  1.07 0.04 6-1 1.06  1.09 0.03
2-2 1.05  1.13 0.08 6-2 1.04  1.08 0.04
2-3 0.99  1.04 0.05 6-3 1.07  1.09 0.02
2-4 098  1.01 0.03 1462.4539 64 1.09  1.06  —0.03 1451.3559
2-5 1.08 099  —0.09 6-5 .12 1.05  —0.07
2-6 1.06  1.03  —0.03 6-6 .08 113 0.05
3-1 .09  1.12 0.03 7-1 1.04  1.09 0.05
3-2 1.07  1.09 0.02 7-2 .02 1.05 0.03
3-3 1.04 1 ~0.04 7-3 096  1.02 0.06
1481.5349 1437.2629
3-4 1.05  1.12 0.07 7-4 0.99  1.03 0.04
3-5 1.08  1.13 0.05 7-5 1.07  1.04  -0.03
3-6 .02 099  —0.03 7-6 1.03  1.04 0.01
4-1 1.05  1.03  —0.02 8-1 .02 1.04 0.02
4-2 .02 1.07 0.05 8-2 1.05 099  —0.06
4-3 1.07  1.01  —0.06 8-3 0.97  1.04 0.07
4-4 .01 1.04 0.03 1415.433 9 84 1.01  1.09 0.08 1398.6379
4-5 0.97 0.9 0.02 8-5 099  1.03 0.04
4-6 1.03  1.04 0.01 86 1.04 101  -0.03
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