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Acoustical Gas Temperature Estimator Applying to Gymnasium and Outdoor
Environment for Evaluation of Watering Effect
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An acoustical estimator system for gas temperature distributions that considers the times-of-flight
of sounds on paths through an object has been developed. The system is based on the Maximum A
Posteriori (MAP) criterion with local iterations to deal with non-linearity in the processes. For the
purpose of identifying the times-of-flight, the system contains a matched filter of complex absolute
detection type that is free from errors caused by unknown phase shift. For further improvement of
the accuracy and for saving the estimation time with simultaneous time-of-flight identifications on
several paths, the Gold sequence Phase Reversal Keying (PRK), which has sharp autocorrelations
and low cross-correlations, is applied to the acoustic signals. The system is shown to have practical
performance using the signals in the audio frequency region and effectively estimates the
temperature distributions in a gymnasium and an outdoor environment, which are difficult to
estimate using supersonic waves. For example, the effect of wetting down pavement to reduce the
intense heat in summer, which conventional thermometers cannot measure without interference
from solar radiation, has been estimated acoustically.
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An Error Evaluation Scheme Based on Rotation of Magnetic Field in Adaptive
Finite Element Analysis
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The finite-element analysis is widely used in design stage of electromagnetic apparatuses. The
analysis accuracy depends on the characteristics of the finite-element mesh, e.g., number of nodes,
number of elements and shape of elements. Recently, the adaptive finite-element analysis is one of
the most promising numerical analysis techniques. In process of the adaptive finite-element
method, the error evaluation is one of the important schemes. In this paper, a new error evaluation
scheme, which is suitable for electromagnetic problems, is proposed. The proposed error
evaluation method is then applied to two-dimensional and three-dimensional magnetostatic field
problems for its verification.
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An Acoustical Positioning System that consists of several signal transmitters encircling the object
area and a receiver on a vehicle is proposed. The method of the system features no synchronizing
connection from the transmitters to the receiver. Each transmitted signal is Phase Reversal Keying
(PRK) of one of the Gold sequences in order that the receiver can distinguish from which
transmitter originates it. The receiver includes a microphone and a signal processor which detects
signals with the matched filter of complex absolute detection type being free from errors caused by
unknown phase shift. The receiver, which cannot know the point in time of signal originated,
estimates the position of the vehicle in the area with the differences of arrival moments among
signals from the several transmitters. The estimation method is based on the Maximum A Posteriori
(MAP) criterion applying to the equation of motion.
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In this work, we present that the 2-layer CNN is similar to van der Pol oscillators coupled by
inductors, which can generate the phase-wave propagation phenomena. However, we cannot
observe the phase-wave propagation phenomena in the original 2-layer CNN.Therefore, we
introduce a modified 2-layer CNN. Weclearly show the correspondence between the modified

2-layer CNN and the van der Pol oscillators coupled by inductors.
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2-layer CNNs can exhibit phase-wave propagation phenomena by choosing an appropriate set of
the parameters. For deeper analysis, we compare a range of parameters to generate
phase-wave-propagation phenomena in 2-layer CNNs and van der Pol oscillatros. We research a
range of parameters to generate phase-wave-propagation phenomena in 2-layer CNNs.
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