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Development of Postprocessing Software

for PSP/TSP Pressure Measurement System

Akira Oyama, Nobuyoshi FUJIMATSU, Masato Ito, and Kozo Fujii
ABSTRACT
To promote utilization of pressure/temperature sensitive paint (PSP/TSP) surface pressure
measurement for wind tunnel testing, a robust and user-friendly post-processing software named
“Software for Molecular-sensing Application-oriented Postprocessing (SMAP)” has been
developed and now it is open to the public on our website. SMAP enables efficient image data
processing for PSP/TSP surface pressure measurement with dark calibration, averaging, several
smoothing options, manual/automatic marker detection, edge detection, image registration,
image division, temperature calibration, pressure calibration, and surface pressure mapping to
three-dimensional model. In this paper, some features of SMAP are introduced and wind tunnel
tests of a reusable launch vehicle model in the large-scale transonic/supersonic wind tunnel in
ISAS/JAXA are demonstrated.
Keywords :  Pressure/temperature sensitive paint, automated marker detection, Edge detection, Image registration
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Fig. 1 Flowchart of post-processing in SMAP

Fig. 3 Reusable launch vehicle (RLV) model
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Fig. 4 Observed image without edge detection.
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Fig. 5 Pressure and temperature image mapped onto a
delta-wing model.
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Fig. 6 PSP measurement system for ISAS/JAXA
transonic/supersonic wind tunnel
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Fig. 7 Pressure and temperature distributions on the RLV
model at M=0.9 and o=15[deg.].
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Fig. 8 Pressure and temperature distributions on the RLV
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Fig. 9 Comparison of PSP data and balance measurement data.

Streamwise Vortices from Roughness Elements Using
Temperature Sensitive Paint in aMach 4 Ludwieg Tube, AIAA
Paper 2002-3238 (2002).

Liu, T., Campbell, B. T., Burns, S. P. and Sullivan, J.P.:
Temperature and Pressure Sensitive Paints in
Aerodynamics, Applied Mechanics Reviews, Vol. 50, No. 4
(1997) pp. 227-246.

30
(2002).
31
(2003).
Nobuyoshi Fujimatsu, Yoshiaki Tamura, Akira Oyama and

Kozo Fujii; Software for Molecular-sensing
Application-oriented Postprocessing, Proceedings of
International Workshop on Molecular Imaging for
Interdisciplinary Research, (2004) pp.94-95.

http://flab.eng.isas.jaxa.jp
33
(2002)
Ru
PSP
(2003)
(2005).



