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Design and Experiment of Remote Management System for Subsoiler

Liu Yangchun Yuan Yanwei Zhang Junning Wang Fengzhu Niu Kang
( Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract; Along with the further subsoiling operations, the precise detection of subsoiling quality and
subsoiling area became a new problem and new demand. Existing subsoiling and land-preparation
machine have no monitor devices. So the subsoiling quality and effective area were measured by hand.
The process was inefficient and the result was easily affected by man-made factors. Based on the Beidou
navigation system and the network information technology, a subsoiler scheme which could implement
remote collecting, transmission, and monitoring information was presented. The subsoiler operation
information was transmitted reliably by using mobile communication technology and internet technology.
In the monitoring terminal, the Web technology and the Browser/Server network structure were used to
apply the integration of bottom control network and Internet. Then the remote management system of
subsoiler was established. Data communication service program used the multithreading technology and
ActiveM(Q) message queue technology to do the highly concurrent data processing and optimize the
processing capacity of database. System front-end page program used the real-time data query cache
technology and Memcached memory object caching system, effectively reduced the database load and
ensured the data real time requirements. System mainly included subsoiling depth detection sensor,
vehicle terminal, monitor server and application service. The main functions of the system included basic
data management, subsoiling machine orientation regulation, subsoiling quality regulation, subsoiling
machine information maintenance, etc. The subsoiling operation quality testing equipments were installed
in October 2015 in Jilin province. System ran continuously for two months. During these two months, the
data transmission was accurate, stable and no packet loss. The maximum transmission delay time was just
3.5 s. Users can visit the web site of the system to get the real-time condition information and work area;
also can carry on the statistical analysis of effective work area. The experiment results showed that the
system can satisfy the actual requirement of the remote monitoring and management for subsoiler.
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Fig.3 Schematic diagram of area statistics algorithm
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Tab.1 Real-time calculation range error statistics

KEFS  RREEE/m  EHERE/m RIRE/ %
1 75 75.58 0.8
2 105 107.24 2.1
3 105 105. 05 0.1
4 190 189.99 0.1
5 200 203. 83 1.9
6 200 203. 56 1.8
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Fig.4 Web user interface of information service platform
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