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Figure 1  Principle of computer vision detection
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Table 1 Comparison of the use scenarios and advantages and disadvantages of different cameras
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Table 2 Comparison of the advantages and disadvantages of different detection algorithms
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Figure 2 Application of computer vision technology in the
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process of seed collection
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Table 3 Comparison of the advantages and disadvantages of different testing methods
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Figure 5 Preliminary validation of the application of computer

vision technology in practical seeding
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Figure 6 Application of computer vision technology in practical

seeding
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Figure 7 Application of computer vision technology in rice

rowing performance detection
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Research progress and the prospect of crucial
technology of seed spacing information detection
based on computer vision

GAO Zhen" ?, LU Caiyun"?", LlIHongwen"?, HE Jin"?,
WANG Qingjie" ?, GUO Zhaoyang' ?

(1. College of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China; 2. Key Laboratory of
Modern Agricultural Equipment and Technology of Ministry of Education, Jiangsu University,
Zhenjiang 212013, China)

Abstract: Seed distribution information detection is an essential prerequisite for ensuring the performance of seeders,
providing primary data for precise and efficient management of crop growth processes such as seed quality detection, depth
determination and fertilization, field weeding, and harvesting. Computer vision technology has been widely applied in
multiple fields by extracting meaningful information from image and video data and analyzing and explaining physical
phenomena. Based on a systematic analysis of existing literature, this article explored the research progress of computer vision
technology in seed distribution information detection from the perspectives of technology application scenarios, hardware
devices, software processing algorithms, etc. The study found that computer vision technology still faces challenges in
accuracy and stability in seed distribution information detection, and seed distribution information detection requires real-time
and large-scale data processing capabilities. Traditional algorithms and devices are difficult to meet these needs, and data
fusion and analysis capabilities still need to be improved. Accurate interpretation of seed distribution information requires
comprehensive utilization of multiple sensor data and effective data processing and analysis to obtain more comprehensive and
accurate results. In response to the above issues, we proposed the following suggestions: Firstly, the widespread application
of deep learning and machine learning algorithms is crucial. By utilizing large-scale annotated data for model training, the
accuracy and robustness of the algorithm can be improved; Secondly, it is necessary to improve the adaptability of the
algorithm and optimize it for different soil conditions, seed types, and light changes to ensure that the algorithm can work
effectively in various environments; At the same time, developing multi-sensor data fusion technology can provide more
comprehensive and accurate seed distribution information by fusing image data with other sensor data, such as laser scanning
and thermal infrared images. This study aimed to provide a reference for the future development of computer vision in seed
distribution information detection.

Keywords: computer vision; seed spacing; seed metering device; seed guide tube; seed metering device test bench; seeding
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