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Figure 5 Application of the AMES in multifunctional field
management robots
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harvesting equipment
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Design and implementation of agricultural machinery
intelligent engine system

LIU Zheng" ®, SHEN Fu" * ®, CUI Longfei" ®, XIA Xianfei"*, CHEN Cong" ?®,
ZHANG Jinlong" ®, JIN Chenggian’ ®, HU Lianglong" ®, CHANG Chun" 2,
ZHOU Guomin™ ¥

(1. Nanjing Institute of Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014,
Chinas 2. Zhongnong Guoke (Nanjing) Intelligent Equipment Technology Co. , Lid. , Nanjing 210014, China;
3. Key Laboratory of Modern Agricultural Equipment, Ministry of Agriculture and Rural Affairs,
Nanjing 210014, China)

Abstract: Aiming at the three major bottlenecks faced by intelligent agricultural machinery, namely on-board software
fragmentation, insufficient hardware-software collaboration, and lack of underlying platforms, this study proposes the
agricultural machinery intelligent engine system (AMES). Its design follows three core principles: integrity, reusability, and
data-driven. It adopts a layered architecture: integrating a real-time operating system (RTOS) , general-purpose on-board
software, and service-oriented architecture (SOA) communication middleware to ensure system compatibility and real-time
performance, encapsulating the “perception-decision-control” closed-loop capability, providing a multi-domain control model
library, a dedicated algorithm library, and a development toolkit to support three core functions: intelligent navigation,
intelligent control, and intelligent management. In practical applications, AMES has achieved a pest and disease identification
accuracy rate of =95% in field inspection robots, improved the overall operational quality by more than 20% in intelligent
grain combine harvesters, and achieved a harvesting efficiency of 2 500 stalks per hour with a damage rate of <<5% in
asparagus harvesting robots. These results effectively promote the transformation of the agricultural machinery industry
towards “integrated hardware-software services” and help China's intelligent agricultural machinery technology transition from
“catching up” to “leading”.
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