GEOSCI426/591Q Remote Sensing
 
9/16/2010

Lab 1. Understand Spectral Signature of Typical Landscape Materials
(Due 9/24/10 11 pm)

Objectives 

· To identify features based on spectral reflectance curves. 

· To determine the most useful bands for target discrimination. 

Each feature that we see has its own unique spectral reflectance curve (i.e. grass, water, gravel, etc). These curves are defined by the varying percent of reflectance. The color we see comes from the wavelengths which are reflected the most in the visible region. Graphs of spectral reflectance curves help us better understand the reflectance nature of an object. 
· Spectroradiometer
In-situ or reference data is often collected at the time of image acquisition in the laboratory or in the field using a spectroradiometer, such as ASD Fieldspec3. This device measures, as a function of wavelength, the energy coming from an object within its view. It is used primarily to prepare spectral reflectance curves for various objects. 
· Radiometer
A multiband radiometer is the instrument that measures radiation in a series of discrete spectral bands, rather than over a continuous range. When a radiometer operates in four spectral bands (blue, green, red, and near infrared), these bands are similar to the multispectral bands used by the Thematic Mapper (TM) sensor onboard the Landsat satellites and the high resolution visible (HRV) sensor onboard the SPOT satellites. The multiband radiometer can be simulated approximately by averaging spectroradiometer reflectance for certain wavelength range.
In the lab, you will measure typical landscape objects using ASD spectroradiometer with wavelength range of 350-2500 nm. Choose spectra from 2-3 different objects measured in the class to use in this assignment. You are also given an MS EXCEL table with the reflectance of three targets, measured in the field with the same spectroradiometer. Based on these data, calculate the average reflectance over blue, green, red and NIR ranges. Fill out the table below. You can assume this is the reflectance acquired by a multi-band radiometer. 
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This will allow you to determine which bands are most useful for target discrimination from experimental radiometric data. It is up to you to examine these curves and predict the contrast relationship between various targets. By analysis of experimental results such as these, the scientist may be able to choose the proper spectral band combinations for a given remote sensing task. Theoretically, the higher the reflectance contrast between any two imaged objects, the easier it should be to distinguish them. The easier an object is to distinguish, the greater the potential is for fast, accurate image interpretation. 

In EXCEL, create a graph of spectroradiometer reflectance (y-axis) vs. wavelength (x-axis) for 5-6 targets (2-3 measured in class and 3 provided) and another graph of multi-band radiometer reflectance (y-axis)  vs. wavelength (x-axis). Y-axis uses the range 0-1. Use different colors to distinguish each of the individual target reflectance curves. Once you have completed the graph, answer the following questions:

1. Compare three given field reflectance curves and others measured in doors, what do you observe at about 1.4 and 1.9 and 2.5 m? why?
2. Determine which of the band available from muti-band radiometer is best for discriminating between the following target classes: 

a. water and lawn

b. water and bunker

c. lawn and bunker
3. If you were to choose only two spectral bands to discriminate between above three targets, which bands would you select and why? 
4. Why do our eyes perceive healthy vegetation as green in color? What is the standard spectral reflectance curve for almost all healthy green vegetation? 
5. How do you think the presence of moisture in soil will affect its reflectance? 

===========
PS.

I asked students to bring natural materials that they want to measure to the class. Here is what I got. I am willing to share the spectral curves measured in the class. However, I found my ASD mid-sensor (1000-1800 nm) didn’t work properly. So if you want to use 400-1000nm only, drop me an email (qyu@geo.umass.edu).  I am sure to send you those curves.
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