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ABSTRACT: Combining the advanced arm architecture and embedded Linux operating system and equipment running
information test and diagnosis technology, the power of the embedded Linux intelligent agricultural machinery equipment
condition monitoring system was designed and developed. The whole monitoring system is divided into two parts, the
foreground and the background. 3S technology as the core of the research and development of digital agriculture spatial
information management platform is a breakthrough in digital agriculture research. In recent years, supported by agricultural
research information management system development has laid a good foundation. Front desk is mainly used for data
collection and simple data analysis, these data for monitoring the status of the agricultural, including information, position
information, state of the engine, torque converter oil temperature, brake system pressure, transmission oil temperature etc..
Background to provide a powerful data processing function, used to collect the data for further analysis and processing. And
these data of an effective combination of cloud technology achieve the command and dispatch of agricultural machinery and
effectively achieve the monitoring of equipment operating conditions, with obvious practical and engineering application
value.
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1. Introduction

With the emergence of new technologies and new ideas, especially the RISC technology and embedded technology and GuI’s
wide application, the combination of these techniques and modern instruments is very meaningful. At the same time, based on
the embedded Linux operating system application development because of the advantages and characteristics of Linux has
been a great development [1], the combination of these techniques and mechanical equipment condition monitoring is very
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meaningful [2]. The combination of RISC technology and data acquisition and processing equipment can greatly reduce the
volume and weight of the instrument, and improve the operational accuracy of the system and the response speed of the system
[3]. When the embedded operation system is applied in equipment condition monitoring, it will be before the execution of the
order of the unified process under the operating system of management, and to improve the system stability, security and
efficiency also has a strong practical significance [4].

The aim of this paper is to design and develop a kind of equipment running state monitoring system based on embedded Linux.
This is aimed at the shortage of equipment condition monitoring system and the use of advanced RISC technology and
embedded technology [5]. The study of the combination of equipment condition monitoring system can meet most fields of
monitoring the running state of the equipment requirements, and the achieved research results have significantly advanced,
practicability and economy, has engineering application value, and reached more application in the field [6].

2. Design of Intelligent Agricultural Machinery Monitoring System

Customization and porting of embedded operating system for a specific hardware platform is carried out in [7]. For the condition
monitoring, in front of the system hardware design and the general embedded system is not in the same place. The use of double
CPU structure, increases the data acquisition module, and these characteristics determine the system customization and
transplantation of unlike ordinary embedded system as simple, which need to be considered in the system application development
at the initial stage. According to the characteristics of the hardware system of embedded operating system for cutting and
custom, and develop the corresponding driver. Information is the inevitable choice for accelerating agricultural modernization in
China. Entering the 21th century, as the global economy speed up the process of integration, competition has become the focus
of economic competition. Information technology has been widely applied in agriculture, and will play a very important role in
agriculture and rural development[8]. The rise and wide application of information technology in agriculture, have shown the
great charm of modern agriculture in 21st century, and will promote new agricultural sci-tech revolution[9].

Figure 1. Agricultural Machinery Monitoring System

Graphic user interface design. Including the front system of the main interface design, the interface design of each function
module. In the design and development of the graphical user interface, in the development of tools, the choice of development
platform and design needs to be considered, at the same time to take into account the cost of system development and system
GUl can be upgraded [10]. According to the characteristics of the portable instrument, the design of the front desk of the GUI to
interface aesthetics has easy human-computer interaction as shown in Figure 1.

According to the functional requirements of the system and the target, the software system design has mainly signal acquisition
program design, signal analysis function program design, data management program design, etc.

The front end collecting data to files is stored in flash in front of the system. The data often need to send to the background for
further analysis and processing. The reasonable design of the data management mode and data transmission mode is the data
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management system and it is the key. In support the agricultural data of digital agriculture and construction, and most of the
agricultural data are based on the spatial distribution of agricultural resource distribution over a wide geographical space.
Agricultural production was fought on a wide geographical and spatial information technologies in the field of agriculture and
has been more and more used. Using information technology to develop digital agriculture spatial information management
platform, it will solve the problems of resources and environment. Promoting agriculture and sustainable rural development
plays a very important role as shown in Figure 2.

Figure 2. System data management

According to the “JTT808-2011 Agreement” (the Ministry of Transport, Ministry of Transport Vehicle Terminal Industry
Standard), relevant information data are sent to the cloud platform. This paper starts from the relation of digital agriculture and
agriculture information, demonstrates the digital agriculture spatial information management. The theoretical basis is proposed
the digital agriculture spatial information management platform and technology base. Next is to build platform for digital
agriculture spatial information management framework and key technology system. Agricultural information system based on
Web safety control case is followed. Introduced a standard system of digital agriculture and agriculture information classifica-
tion and coding standards. Combined with the practice of agriculture, the modern agriculture Park in Shanghai, launched a model
study on application of digital agriculture spatial information management platform. Which digital agriculture spatial informa-
tion management system framework and key technology system of agriculture information classification and coding standard
development, agricultural information security control based on web cases achieving application and demonstration base of
spatial information management platform are featured in this work.

3. Signal Transmission and Processing Optimization Technology

The poor operating environment of agricultural machinery and the wireless signal difference in the field, an improved filtering
communication method under the interference environment of the improved wavelet algorithm is proposed. The traditional
algorithm only has simple filtering processing to the transmission signal, which ignores the inherent correlation of the noise
signal and the problem that the partial hiding noise can not be eliminated. And basis in the interference environment periodic
communication sequence formed under interference environment of communication model, communication process containing
noise signal separation problem is transformed to an over determined blind source separation problem, using wavelet packet
decomposition principle, multi frequency division communication frequency band, there will be no division of the high frequency
data of careful decomposition, communication filtering, noise elimination, to the quantization of wavelet packet coefficients by
soft threshold value and the fixed threshold value, the processing of wavelet packet coefficients to reconstruct the denoised
signal, accurate realized communication interference environment of the filter. Improved wavelet algorithm in the interference
environment of the filtering communication denoising effect is good, strong robustness. Specific steps are as follows.Sign-
wave signal with bandwidth, fiber transmission loss characteristics in signal processing for high frequency microwave signal
provides greater delay. Optical microwave signal processing theory based on digital signal processing theory, but compared
with the traditional microwave signal processing technology, despite the need for the introduction of additional PV and electro-
optical processing, using Photonic devices for sign-wave signal processing can provide the sampling rate of the signal processing
and electro-magnetic interference.Microwave Photonic technology of the high frequency microwave signal can be filtered,
frequency converter, a/d conversion functions. In particular to generate and transmit microwave signals in optical fiber systems,
microwave Photonic filters, such as microwave Photonic frequency conversion technology undoubtedly makes the system by
introducing a more perfect. As shown in Figure 3.
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Figure 3. Agricultural machinery

Step 1. In the process of optimizing the filtering communication in the interference environment, assuming that f(t) is represented
in the communication process, the discrete signal is detected, and the l1

0(t) signal is represented by a total of 2j wavelet packets
on the j layer, and the position of the 2j - 1 wavelet packet is in the j - 1 communication layer, which can be calculated by the
convolution of the i wavelet packet and the H representative of the wavelet decomposition filter. The position of the 2i wavelet
packet is the same as the position of the 2i - 1 wavelet packet, and the wavelet packet can be obtained by convolution calculation
with i wavelet packet and G wavelet decomposition filter. The above description can be drawn under the type,
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The li
j(t) represents the i wavelet packet coefficients on the communication layer of the j layer.

Step 2. In the interference environment of filter in the communication process, select best basis, using calculated in communication
system in each node of entropy.

E(S) = - ∑si
2 log (Si

2)

Step 3. In the interference environment of optimal filtering in the process of communication, communication filtering denoising
by wavelet soft thresholding, the soft to clarify the value and the fixed threshold value to the quantization of wavelet packet
coefficients, the type of communication system is established in the fixed threshold criterion.

thr = thr.s         (3)

hr2 =  √2log(n)

s = median/0.6745

i
(2)

(4)

(5)

(1)

Where, n represents the length of the communication signal, and S represents the robust estimation of the wavelet coefficients
of each detail.

Step 4. In the interference environment of filter in the process of communication, wavelet coefficient absolute value and setting
threshold, will be less than the threshold of wavelet packet coefficient of 0, will be greater than or equal to the threshold of
wavelet packet coefficient is defined for both the error value.

Step 5. In the process of filtering communication in the interference environment, the communication signal is reconstructed by
using the processed wavelet packet coefficients,
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li
j (t) = |2 ∑h(t - 2m) l 2i-1 (t) +  ∑g(t -2m) l 2i-1 (t) |

In summary, we can show the principle of filtering communication under the environment of interference, and then effectively
complete the filtering communication.

4. System Monitoring and Scheduling

In order to make the agricultural machinery management department to grasp the operation status of the remote operation of
agricultural machinery in a timely manner, must carry on the command and dispatch to the agricultural machinery, simultaneously
provides the transportation and the service information for the driver. Mainly used in the following aspects.

4.1 Agricultural Machinery Monitoring and Dispatching System
Agricultural machinery management department can use the vehicle monitoring system for agricultural machinery monitoring,
and timely adjustment of agricultural machinery operation, to achieve effective management.

4.2 Emergency Assistance System
The GPS positioning and monitoring management system can help the agricultural machinery in the event of danger or accident.
The electronic map of the monitoring station can display the help information and the warning goal, plan the best aid scheme,
and remind the duty personnel to carry out emergency treatment.

4.3 Accident Analysis System
Using GPS information to be preserved in the system, there will be the danger of accident reappear, managers can according to
the time of agricultural machinery driving route, direction, speed, and that the cause of the accident danger, to speed up the
dangerous accident confirmation and processing.

5. Conclusion

In this paper, on the basis of signal analysis and equipment condition monitoring technology, embedded system and embedded
Linux technology applied research, the development of the embedded Linux intelligent agricultural machinery, equipment
condition monitoring system based on and cloud technology combined the application in actual production, has great theoretical
value and practical value.
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