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Infrared Nondestructive Testing for Hole Defect Based on Temporal

Characteristics and Probabilistic Neural Networks

Zhou Jianmin, Fu Zhengqing, Cai Li, Li Peng

(School of Mechatronical Engineering, East China Jiaotong University, Nanchang 330013, China)
Abstract: This paper presents a novel method of infrared NDT for detecting hole defects based on temporal charac-
teristics and probabilistic neural network (PNN). Firstly, the sequence image was obtained by thermal imaging
camera. Secondly, the gray value of normal and abnormal area was extracted and different parts of the gray value of
time were set up, and then the initial characteristics were achieved. The principal component analysis was used to
extract initial characteristics and get the temporal characteristics. Finally, the temporal characteristics were adopt-
ed as the training sample, and the probabilistic neural network was founded for the hole defect detection. Results
showed that the recognition rates of the normal and abnormal area were 95% and 85% respectively.
Key words: infrared nondestructive testing; temporal characteristic; principal component analysis; probabilistic

neural network
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Comparative Study on Noise Characteristics of Rail Traffic Vehicles
at Different Speeds

Sun Weina, Li Li, Luo Yanyun

(Institute of Railway and Urban Mass Transit, Tongji University, Shanghai 201804, China)
Abstract: Based on the test and analysis of the rail traffic noise produced by the vehicles running on the testing
line in Tongji University, this paper studies noise levels of rail traffic vehicles in different conditions, and the noise
intensity and spectrum characteristics are recorded accordingly. The results indicate that the noise value at each
monitoring point increases instantly as the velocity of the vehicle climbs up when the speed is below 47km/h, and
it almost tends to be a linear increase, specifically, in spite of the four different conditions of vehicle speed, the
noise value increases unanimously as the distance between the monitoring point and the noise producer decreases
and the height increases, and vice versa. At different speeds, all the peak frequencies from each monitoring point
are around 800 Hz while the main range of the noise energy varies regularly as the vehicle speed changes, that is,
the main range of the noise energy approaches 800 Hz gradually with the increasing speed of the vehicle. The re-
sults may provide the statistical and scientific basis for the measures of controlling the rail traffic noise and its pre-
diction.
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