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Introduction

First, the color of the Earth's surface as seen from the air and human color perception were studied using field spectroradiometers.
The first equipment able to precisely detect spectrum reflectance in the field environment was developed in response to the
emergence of aerial multispectral scanners in the 1960s. Making precise measurements in the short-wave infrared range (1.1-2.4
m), which was known from laboratory studies to be a very essential part of the electromagnetic spectrum for geological applications,
was one of the main challenges throughout the 1970s. Described the Portable Field Reflectance Spectrometer, the first portable field
spectroradiometer capable of measuring in this range as well as the visible and near-infrared (PFRS). Although imaging
spectrometry was developed considerably later than field spectroscopy, the two methods have a lot in common because they both
aim to collect precise data on the spectral reflectance of Earth’s surface materials from a distance. Technically speaking, field
spectroscopy is less difficult since the sensing device can be fixed over the area of interest for a longer period of time and because
the distance between the instrument and the thing being measured is shorter. Techniques that can probe or discriminate between the
various sections of a ceramic are needed in order to understand the microstructures and characteristics of electroceramics. The most
direct way for characterizing microstructures and identifying compositional differences inside solids is, of course, electron
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microscopy with an analytical facility. The clever study demonstrates that, in theory, corresponding measurements of tiny electrical
properties are feasible. a ceramic superconductor's critical current densities and the impact of grain orientation mismatch. However,
making these measurements with tiny electrodes is challenging. For direct observation of grain boundary potential barriers,
decoration techniques such as cathodoluminescence have been developed. Although their characteristics are not really measured,

these approaches allow one to visualize electrically active grain borders.

Conclusion

Some may argue that the new systems are more field-ready than the ones that were already in place. Some
technological problems still exist, particularly in regard to the usability of the most cutting-edge tools available. The
size and weight of some instruments, along with the inability of laptop screens to be read in direct sunlight, are the two
factors that have the biggest negative effects on operational field use. The cost of the most sophisticated instruments
also restricts their broad adoption. While these systems address issues of affordability and portability, their worse
signal-to-noise characteristics and susceptibility to temperature effects are frequently a problem in the field
environment. Some manufacturers have attempted to overcome such limitations and have produced highly portable
miniaturized systems. Despite these restrictions, the subject's breadth and direction have greatly expanded during the
last 20 years. In this study, we have shown that the development of multiple-view angle goniometric equipment for
quantifying surface BRDF has led to one of the most significant improvements in methodology and knowledge. This
development has largely been fueled by the realization that BRDF is a crucial variable supporting a huge array of
Earth Observation science activities. A success story in the upscaling of the hyperspectral field data to airborne and
space-borne sensors may be seen in the way we have shown how field spectroscopy has significantly aided vicarious

calibration procedures.
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