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摘要 

進出口果品中 ，常因檢出生物而有檢疫風險 。本模組利用物件偵測卷積神經網路模

型--YOLOv5 進行果品之介殼蟲辨識，已建置包含鳳梨、釋迦、柳橙及柑橘類 4 種果品

之介殼蟲數位影像判讀及操作流程 ，果品影像至少 10,000 張 ，其中至少 4,000 張經過標

示並用於模型訓練 ，對指定之 500 張影像進行果品辨識及介殼蟲數量判釋影像進行果品

辨識及介殼蟲數量判釋。其中果品辨識準確度達 96%以上，介殼蟲數量判釋準確度達

85%以上 。此判讀雛型技術可即時辨識果品種類及果品上介殼蟲數量 ，且每張辨識時間

於 1 秒內完成 。輕便的模組裝置未來可輔應用在不同場域而客製化使用 ，進而增加農產

品之外銷競爭力。 
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ABSTRACT 

To enable adaptive responses to abrupt shifts in operational conditions, smart farming 
necessitates real-time management systems, often called cyber-physical systems. These 
systems achieve dynamic adjustments by incorporating sensing and monitoring capabilities, 
intelligent analytics and planning, and the efficient management of various farm operations 
across different processes. To minimize farmer intervention and enhance autonomy, digital twin 
systems emerge as pivotal components, creating digital replicas of intricate physical systems. 
In the context of Agriculture 4.0, this paper focuses on the development of a smart agriculture 
platform with a specific case study for paddy cultivation. This comprehensive platform 
integrates an AIoT-driven data collection and monitoring system, a smart irrigation system, and 
an AI model service system for image and data analysis. The web-based user interface includes 
Line notification services. By merging digital twins with Artificial Intelligence of Things 
(AIoT), big data analytics, computer vision, human expertise, and machine learning, the aim is 
to enhance the monitoring, diagnosis, prediction, and optimization of various parameters within 
a sophisticated paddy cultivation system. Utilizing diverse computer vision and AI techniques, 
this study implemented and examined several models for key growth and environmental 
indexes in paddy cultivation. These models encompass image recognition for individual paddy 
crops with 92% confidence, and crop height calculation with a 10% error rate, green coverage 
calculation (tillering status), leaf color classification for determining nitrogen levels, paddy 
disease classification and detection, soil crack width calculation, and weather monitoring. 

Keywords: Digital Twin, Agriculture 4.0, Cyber-Physical System, AIoT, Paddy, Machine 
Learning, Precision Agriculture, Computer Vision 

  

156 精農生機研究與發展學術研討會 專 刊




