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Online precision detection of ceramic antenna PIN needle based
on improved sub-pixel algorithm

Chai Ruiwu Chen Le He Haisen

(College of Mechanical and Electrical Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract: As one of the important components in the antenna, the ceramic antenna PIN needle, its size deviation will directly affect the
product quality of the antenna. In order to realize the fast and precise online detection of PIN needles, an online detection device for PIN
needles was designed and developed, and a PIN needle size detection method based on an improved sub-pixel algorithm was proposed.
First, start to collect images and perform pixel equivalent calibration, perform distortion correction on the image, obtain ROI area, and
image preprocessing, then use the sub-pixel edge detection algorithm based on the improved Sobel operator and Gaussian peak position
estimation to extract edge points, and use the least squares method, then the edge points are fitted into a pair of parallel straight lines,
and the pixel width between the lines is calculated, and the diameter of the measured PIN needle at the ROI area is obtained by
converting the pixel equivalent. The experimental results show that the average relative error of this method is less than 0. 25%. While
ensuring 0. 005 mm detection accuracy, its average time is reduced by 64. 32% compared to traditional sub-pixel detection algorithms
based on Gaussian fitting.
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Fig.4 8-direction gradient convolution template
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Fig.5 Schematic diagram of Gaussian peak position estimation
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Fig. 6 Gaussian peak position estimation results

AR AR 02 T AR A A B 0 AR B A G
(L7 EEAE PRAIE TE LA JBE /Y ) I, 580 &2 J e B ROR
FEARS

3 PIN $tRF&MEXIZIT

SR A R B AR R G 7 W SE B T ok
JE SRS AG I, 7R A b BE— PR S R Y
KRk, 2 TEOE AR R AR P &R PIN £ R
RS AR A 7 B

IR 2 M
gl
|

o wmewEe | o Gsmusmew |
! !

| AR T ||| wemasew |
! !

| smromg || (i omsmereugs
! !

| By FibE H | tmamegan |
*—]

R R |

Bl 7 PR PIN &1 R PR 3 vk AR

Fig.7 Flow chart of ceramic antenna pin size detection algorithm
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