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: According to Planck ‘s law, Blackbody radiation law, each

object with a temperature greater than absolute zero emits
electromagnetic radiation (EMR). The EMR can be transformed
to the spectrum by thermal sensors. This spectrum often
reflects changes in object surface temperature, and it can
be applied in different fields. With the rapid development
of Unmanned Aircraft Systems (UASs), an integrated Global
Positioning System (GPS) for navigation and positioning,
even together with an electronic inertial navigation
system, can be installed on UASs. Therefore, UASs with
different sensors will be suitable for environmental
monitoring or geological exploration in small area to
provide much more complete spatial information. The
Quadcopter UASs, by their higher mobility, will be much
more sultable to carry digital and thermal sensors for
accurately and quickly detecting and collecting both
digital and thermal images in the small area respectively.
With the appropriate image georeferencing, it can establish
Digital Surface Temperature Model after establishing ortho-
rectified thermal images by thermal image together with
Digital Surface Model (DSM), and can provide an another
important spatial information for environment monitoring or
geological exploration. Thus, the spatial analysis will be
more comprehensive and complete. In this study, both
thermal and digital images will be collected separately by
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a Quadcopter UAS carried thermal and digital optical
sensors. Simultaneously the high-precise flight trajectory
will be determined by the post-processing of dual frequency
GNSS (Global Navigation Satellite System) observations
collected by a GNSS receiver on board and a ground base
station. The high precise trajectory will be used to
determine the position and orientation of both thermal and
digital images. After that, DSM will be generated and
ortho-rectified thermal images will be produced. Finally,
these two data will be fused to generate Digital Surface
Temperature Model (DSTM). DSTM will be provided for another
spatial information for related studies. In this study, the
test site was selected in Zin-Nan River near National Cheng
Chi University to verify the proposed approach. Then test
site in Xiaoyoukeng in Yangmingshan National Park is
performed, the result will be used for geological study in
the future.

Unmanned Aircraft System, Environmental monitoring,
Geological exploration, Thermal sensor, Orthorectification,
Digital Surface Temperature Model.
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High reliability shutter Rugged, envircanmental coating on lens flange

Expansion board accessories: Backward
compatibility with Photon: Camera Link

17 pm VOx FPA pixels for greater image detail 1 B
in Tau 2 540 & 336 [25 pm in Tau 324) = 1I5in

Three mounting surfaces, each with two
M2x0.4 threaded mounting holes

High sensitivity: <50 mK @ £/1,0
175 in

Light weight: <72 grams

[WFOW radels) User-definable options: b/w polarity, color video

palettes, 2x & dx zoom. dynamic soom & pan,
symbology (256 prayscale snd 255 colors).
vidao output format, and many others

Multiple lens aptions available

/.'Iﬂi]n{ Digital Detail Enhancement. for olearar imagery
Sealad, coated lens = and edge sharpening

Threaded autar lans barrel end O-ring seal groove
Power consumption as low as <1.0 W with boresight locating pins [WFOV models)
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1. To develop UAS to acquire thermal images for
volcanic geothermal monitoring.

2.To collect precise flying trajectory for
locating the collected thermal images.

3. To produce the thermal orthoimage for volcanic

geothermal monitoring more globally in the future
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