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This paper aims to study the roller coaster track on-line monitoring technology based on fiber Bragg grating sensor.

The local monitoring platform is composed of fiber Bragg grating sensor, fiber Bragg grating demodulator and monitoring software of host computer in the local computer. Fiber Bragg grating sensor is the main tool for local monitoring platform to realize the monitoring of various parameters, including fiber Bragg grating temperature sensor and vibration sensor.

Fiber Bragg grating demodulator demodulates the optical wavelength signal in the sensor which reflects the change of these parameters, and finally transmits the demodulation data to the local computer through the serial port.

The upper computer monitoring software in the local computer is the core of the whole monitoring platform. It obtains the wavelength data and spectral data from the demodulator, converts the wavelength data into the specific values of parameters in the running state of the roller coaster, and completes the display and storage of the data in the upper computer.
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The running state of the roller coaster track will directly affect whether the roller coaster can run safely and efficiently. Once the roller coaster track failure, will lead to the roller coaster system can not operate normally, thus causing incalculable economic loss, even threatening the safety of human life.

Therefore, to carry out the monitoring of the operation status of the roller coaster can timely find and warn of its potential failure threat, which is conducive to the operation dispatcher to take effective measures to eliminate the abnormal, and avoid the equipment damage and more serious accidents.

On a roller coaster track safety running state monitoring, is actually in the process of its operation, such as temperature or vibration signal monitoring, compared with the traditional way of electricity class sensor monitoring, optical fiber grating sensor not only overcomes its long-term stability, short service life, maintenance difficulties and low measurement precision of defects, it also has many of the good qualities of other sensors, has been widely applied in the field of optical fiber sensing.

Therefore, it is necessary to use fiber Bragg grating sensing technology to monitor roller coaster track online.
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Using C++ programming language, an upper computer monitoring software is designed, which obtains the wavelength data and spectral data from the demodulator, converts the wavelength data into the specific values of parameters in the running state of the roller coaster, and completes the display and storage of the data in the upper computer.

This upper computer monitoring software needs to achieve the following functions:

Data storage path, FBGA sampling mode, sampling frequency, number of sensors and corresponding parameters should be set in the monitoring process.

Data reading and processing (by calling DLL file to achieve), after obtaining the wavelength data of the sensor, the wavelength data is converted into the specific value of the measurement parameters.
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4.1 Philosophy
I will use this design to the literature research and experimental method, I may refer to a lot of domestic and foreign research papers about PC monitoring software, and often ask my teacher, give opinions and under the guidance of tutor, constantly improve the development of software, finally the change of the control of various physical quantities, and then observed wavelength and the change of the spectrum, test the function of the software.
4.2 Strategy
During development, software among many development details including figure line interface technology, data acquisition technology and multithreading technology, database access technology and so on May be compared with other PC monitoring software research, I will monitor software and fiber Bragg grating (experimental) and demodulation devices between the connection test continuously, and by changing the optical fiber grating temperature, pressure and other physical quantities, then observed monitoring software according to the wavelength of FBG return, spectral information, such as perfecting the software development.
4.4 Risks & Limitations
During my software design, I think the biggest difficulty comes from the writing of the code and modify this part, this intermediate may encounter a lot of bugs and errors of repair, in addition, the final experiment monitoring part, may be because of a variety of reasons, lead to the deviation of experimental results, this may need to experiment variable try and modify many times, and constantly improve the various problems in the software development.
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5.1 Resources Required
I needed several experimental fiber Bragg gratings, a fiber Bragg grating demodulator, and a Microsoft Visual Studio software development environment.



5.2 Gantt Chart
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	Task name
	Duration
	Start
	Finish

	Laboratory equipment supplies, computer development environment configuration, etc
	3 Days
	May 1, 2020
	May 4, 2020

	Use Microsoft Visual Studio software to write each module code

	35 Days
	May 4, 2020
	June 9, 2020

	Package and organize each module, design and monitor software operation interface
	15 Days
	June 9, 2020
	June 24, 2020

	The monitoring software was detected and modified by changing the experimental physical variables.
	15 Days
	June 24, 2020
	July 9, 2020
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