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Abstract

With the acceleration of agricultural modernization, pest and disease monitoring, as a key link to
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ensure crop yield and quality, is gradually transforming towards intelligence and precision. Image
recognition technology has shown broad application prospects in the field of agricultural pest and
disease monitoring due to its advantages of non-contact, high efficiency and real-time performance.
This paper systematically sorts out the core principles and development context of the technology,
focuses on two representative scenarios: UAV monitoring of wheat stripe rust and greenhouse moni-
toring of tomato late blight, and deeply analyzes the image acquisition scheme, preprocessing method,
model architecture, performance evaluation standard and actual deployment effect in each scenario.
By horizontally comparing the differences between traditional image processing, shallow machine
learning and deep learning in terms of processing efficiency, recognition accuracy, cost input and en-
vironmental adaptability, the applicable boundaries, advantages and disadvantages of different tech-
nical routes are summarized. Aiming at the current problems in technology application such as unsta-
ble image quality, significant background interference, weak model generalization ability and high
application cost, solutions are proposed from four aspects: technical optimization, data construction,
cost control and application mode innovation. A technical selection framework based on scenario
needs and resource conditions is constructed to provide theoretical reference and practical reference
for promoting the in-depth application of image recognition technology in agricultural pest and dis-
ease monitoring, and help the green and sustainable development of agriculture.
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Table 1. Performance evaluation results of the drone-based monitoring model for wheat stripe rust
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Table 2. Performance evaluation results of the greenhouse monitoring model for tomato late blight
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Table 3. Multi-dimensional comparison of different technical routes
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