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ABSTRACT

With the development of China's economy, engineering vehicles play an important role
in the national economy, social development and national defense security. Intelligent
shift technology is the key technology to study and solve of the engineering vehicle, it
is of great significance to improve the economy, improve the efficiency of the operation
and reduce the intensity of the driver's work. In this dissertation, with the main purpose
of realizing the intelligence of engineering vehicles; on the basis of the priority
consideration of the power characteristics of the engineering vehicle, the fuel economy
is considered; the key technology and application research of engineering vehicle
intelligent shift based on activity spectrum feature extraction and pattern recognition
are studied; and regulating the power mode of diesel engine to achieve energy saving
and consumption reduction.

In this dissertation, for the diversity of engineering vehicle automatic shift technology
parameter shift, shift control target is not reasonable, we present the optimal shifting
control goal theory based on multi parameter, unified the direction of automatic shift
control, adjust the focus research to shift control strategy, and carry out the study of
human simulated intelligent fuzzy control strategy. For the automatic shift technology
research is still in the bench test stage and encountered bottlenecks and other issues
proposed to carry out the shift control research based on operation spectral analysis and
pattern recognitiontechnology. We study the automatic shift technology established on
the basis of whole vehicle experimental, combining the research and practical
application, and to break the bottleneck of automatic shift technology research. For the
highlights of diesel engine with power mode adjustable and its power can be adjusted
directly according to the load situation real-time in the future, we carry out based on
spectral assignment of operating cycle, phase of the working stage and working
condition recognition and automatic shift techonology combined, and provides a new

research direction for the future research on intelligent shift.
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According to the above research problem and solutions, we take the ZL50 wheel loader
of a company as the research object, design and establishment of a set of engineering
vehicles spectrum acquisition scheme and acquisition system, and carry out working
spectrum acquisition for wheel loader, which based on four typical working conditions.
We present a new improved threshold function of wavelet threshold method denoising,
improvement and optimization of wavelet filtering effect, and design a mixed filtering
combining with smoothing filtering and wavelet filtering. The concept of effective
working segment of working spectrum and a sheme to measure the working condition
by the difficulty of operation is proposed. The working cycle, working stage, and
working condition of working spectrum is realized. Design and development of
automatic gear shifting controller and performance verification platform, checking of
the automatic gear shifting controller is completed on the performance verification
platform, and carry out the automatic gear shifting controller bench test and engine test
research, shift control strategy is applied to the whole test successfully.

In this dissertation, it has important implications for the research work of realization
and application of automatic shift technology on the machine. It promotes the automatic
shift technology into a new field of research, to break the traditional research methods,
and do the research combining with working spectral analysis to lay the foundation for

the realization of the application of intelligent automatic control of engineering vehicle.

Key words: Engineering vehicle; Automatic shift; optimal shift control target; Working

condition identification; Working spectrum
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