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Research on Fast Detection of LED Chip Solder Pads Using Multi-threshold
Segmentation of Image Histograms

CHEN Shaoshan, FU Mingming, ZHAO Sirui, LI Jing, LI Shande
(Xichang Satellite Launch Center, Wenchang 571300, China)

Abstract; For the inspection of solder pads for underfill adhesive bonding condition of LED chips, this paper investigates
a method for the multi-threshold segmentation of grayscale image using the local minimum points of histogram curve as a seg-
mentation threshold. By smoothing the histogram curve of the images of the LED chip’s underfill adhesive bonding condition
collected by the X-ray inspection machine and judging the conditions, the expected peaks and valleys are identified, and the
corresponding minimum points are used as segmentation thresholds to achieve a multi threshold rapid image segmentation
method. Compared with the OTSU method, the multi threshold segmentation and region growing algorithm, this method
has lower computational complexity. In the identification and segmentation process of solder pads under the LED chips with
the underfill adhesive bonding condition, the segmentation time of this method is less than one percent of those of the OTSU
method and region growing algorithm, and this segmentation effect is better than that of the OTSU method. Moreover, it
has strong adaptability to the overall grayscale differences of images, meeting the requirements for high units per hour
(UPH) in industrial production lines. This indicates that the method has significant speed advantages over other methods of
the segmenting images with obvious peaks and valleys in processing histogram curves.

Keywords: multi-threshold segmentation; LED chip solder pads; OTSU method; histogram; curve extremum method;
UPH
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