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FPGA Implementation of Multi—template Matching Algorithm for
Fruit Classification
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University of Posts and Telecommunications, Nanjing 210023, China)

Abstract:In order to achieve real —time and efficient recognition and classification of a variety of fruits, a multi - template matching
algorithm is designed. The design of the algorithm mainly includes shape feature extraction, feature matching with template database, rec-
ognition and classification. The process of feature extraction includes a series of modules of image processing such as gray—scale, mean
filtering, Sobel edge detection, gradient statistics , normalization and so on. A multi—template database is constructed based on the shape
feature of fruits,and the fruits to be recognized are matched and classified with the template database. Based on the real-time image pro-
cessing platform of PGL22G-6MBG324 created by Unigroup, the multi—template matching algorithm is realized by using the pipeline of
field programmable gate array ( FPGA) and the advantages of parallel processing structure. Mango, banana, apple and kiwifruit are
selected for the test of algorithm implemented by FPGA. The recognition and classification time is within 12. 10 ms, and the recognition
accuracy can reach more than 98% at fixed positions. Compared with some neural network algorithms, it has higher real — time
performance and is less affected by illumination, translation, scaling and micro—rotation. The results show that the proposed algorithm is
real—time , effective and stable.
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