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Design and Experiment of Night Lighting System for Tomato Picking Robot

Xiang Rong Duan Pengfei
(College of Quality and Safety Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract; A design method for night lighting system of tomato picking robots based on experiments design
was presented. In the design of experiments, an image segmentation evaluation index, which could
determine the optimal night lighting system, was proposed. It was calculated as the ratio of F between
intra-class and inter-class variances of foreground and background of tomato images captured at night.
Three factors, including light source type, light source layout and image acquisition distance, were
considered. Moreover, orthogonal experiment table L, (6 x3°) was used to arrange experiments. Testing
results showed that, the light source type and light source layout were two significant factors for night
lighting system, while the image acquisition distance was not. So, it is focused on the influence of light
source type and light source layout in the night lighting system. Meanwhile, the F value of fluorescent
lamp was 2. 159 which was the highest among those values of six types of light source type, and that of
the diagonal layout was 2.234 which was the highest among the values of three types of light source
layout. Therefore, in the current trial, the optimal light was fluorescent lamp, and the best light source
layout was diagonal layout for the night lighting system of tomato picking robot. F values of tomato images
captured at night were compared with image segmentation results using the OTSU algorithm based on
normalized R — G color difference. Comparative results showed that the image segmentation results were
better for images with higher F. The image segmentation evaluation index based on F and the design
method for night lighting system are effective.
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Fig. 1 Night lighting system
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Fig.3 Tomato images captured under lighting conditions using night lighting system
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Tab.3 F values of night-vision tomato images corresponding to each level of significant factors
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Fig.4 Image segmentation results of night-vision tomato
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Fig.5 Image segmentation results of night-vision tomato

images corresponding to each level of light source layout
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