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Fig.5 Branch and trunk image with noise
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Iterative Threshold Segmentation of Apple Branch
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Abstract; For automatically navigating and identifying branches obstacle in the picking process of
agricultural harvesting robots, it is necessary to solve the defection of iterative threshold segmentation since
the gray scale difference between target and background is not clear. The iterative threshold segmentation
of apple branch images based on contrast limited adaptive histogram equalization ( CLAHE ) was
proposed. Firstly,the RGB color space of the apple branch images were transformed to the XYZ and
I, 1,1, color space by transformation, and the X — Y color difference factors and I, color factor of the apple
branch images were extracted to analyze their gray level difference. Then the CLAHE was applied to the
image in which the gray level difference was not obvious before iterative threshold. Finally, the apple
branch images were segmented from the original images. Results showed that the ratio of successful
segmentation was 92% .

Key words: Branch images Color space Iterative threshold  Contrast limited adaptive histogram

equalization
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Fast Recognition of Multiple Color Targets of Litchi Image in
Field Environment Based on Double Otsu Algorithm

Peng Hongxing'>  Zou Xiangjun' Chen Lijuan' Xiong Juntao' Chen Keyin' Lin Guichao'
(1. Key Laboratory of Key Technology on South Agricultural Machine and Equipment, Ministry of Education,
South China Agricultural University, Guangzhou 510642, China
2. College of Information, South China Agricultural University, Guangzhou 510642, China)

Abstract; An object in the field environment usually contains two or more classes of color targets. Fast
recognition of color target image is the key technology for robot positioning and operation, which is widely
used in the field of military, natural disaster rescue, agricultural harvesting robot, etc. However the
speed of multi-target recognition in the field environment is usually slow, which makes the visual
positioning precision of robots lower at present. This paper proposed a double Otsu segmentation method
based on the improved Otsu algorithm for the recognition of multiple targets. To prove the effectiveness of
this method, it was used on mature litchi recognition in the field environment. First of all, in order to
improve the efficiency, the traditional Otsu algorithm was improved. Then the background, stem and fruit
of the target color image were respectively recognized by using the improved Otsu algorithm. Compared
with the K-means clustering ( K-means) algorithm, the fuzzy C-mean clustering (FCM) algorithm, the
Otsu and K-means algorithm, and the Otsu and FCM algorithm, the double Otsu segmentation algorithm
was superior to the other four algorithms on the segmentation quality and correctness rate, the running
time and stability. The test results showed that the recognition time for the mature litchi by using the
double Otsu segmentation algorithm was less than 0.2 s. The effectiveness of the algorithm was verified
through the experiment.

Key words: Litchi Double Otsu segmentation algorithm  Multiple target K-means clustering Fuzzy

C-mean clustering



