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Abstract

In order to solve the problem of low efficiency and error-prone manual identification of test tube
positions, a method for automatic real-time detection and identification of test tube positions on
medical refrigerator boxes was designed by using image processing technology. The video stream
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is read through the USB camera. The USB camera needs to be calibrated and de-distorted, and each
frame of image obtained is read by OpenCV, and the first frame of image is retained. Determine the
ROI rectangular range of the detected refrigerated box, the four vertices of each test tube grid on
the refrigerated box and the center point of the four vertices on the image, and convert each frame
image and the first frame image into a grayscale image after differential operation. Set the thre-
shold and obtain the exact relative coordinate position of the test tube on the refrigerated box ac-
cording to this center point position index. The test results show that the method can effectively
and real-time complete the detection and recognition of the position of the test tube, and the accu-
racy rate can reach almost 100%, which has great practical value.
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Figure 1. A sample checkerboard
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Figure 2. RGB color image
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Figure 3. Grayscale image
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Figure 4. Gaussian filtered image
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Figure 5. Image after adaptive thresholding
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Figure 7. Test tube grid coordinate points
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Figure 8. After differential processing
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Figure 9. Live tube position coordinates obtained in real time
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Figure 10. Test tube refrigeration box
B 10. KERES

Figure 11. TW-T503 and USB camera (camera left, TW-T503 right)
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Figure 12. Product drawing (D where the USB camera is placed, @ is a test tube refrigerated box)
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Figure 13. The position of the tube detected on the platform
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Figure 14. Test case
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