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- 199-
In remote sensing, the model of a layered medium with reflective boundaries for each layer is the simplest model. In this chapter, we will study the scattering and emission by layered media using two different approaches: the incoherent approach and the coherent approach. The incoherent approach is based on radiative transfer [Chandrasekhar, 1960; Ishimaru, 1978; Fung, 1994]. The coherent approach is based on the Maxwell equations and the fluctuation dissipation theorem discussed in  3.
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		In the previous sections of this chapter, we discussed the merits of attribute-based retrieval. This kind of a system, to be truly successful, requires a front end that allows users to very easily make sense of what could be quite complex and interrelated sets of attributes. One alternative is to use natural language processing, where a user can key in his request in English. The problem with this method is that it is not possible for today s run-of-the-mill computers to effectively understand natural language queries in most commercial situations. It might work reasonably in the laboratory under tightly controlled conditions, but not in the real world, where it is subject to whim, dialect, colloquialism, and misunderstanding. In any case, the programming of a natural language recognition engine is beyond the capabilities and budget of your average programming team. A better approach, which we ve used successfully on numerous projects, is a technique we refer to as natural language output. Using this technique, the program provides an array of bounded controls for users to choose from. The controls line up so that they can be read like an English sentence. The user chooses from a grammar of valid alternatives, so the design is in essence a self-documenting, bounded query facility. Figure 15-3 shows how it works.
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		In this section, we calculate the emission from a layered medium (Fig. 5.1.1) using the incoherent approach of radiative transfer theory. In Fig. 5.1.1, we illustrate a layered medium where in the lth layer the permittivity is equal to fl and the temperature is equal to Tl. In a layer with permittivity f, the specific intensity obeys the equation dI ds =
In Listing B3, the ItemTemplate is defined under the ItemsControl The ItemsControl is bound to the default data context, which gets set in the code-behind on page load as described shortly What happens is that for each item in the bound collection, an instance of the contents of the DataTemplate gets injected into the ItemsControl So this creates an instance of aGrid, with its content controls each bound to the appropriate part of the current item, rendered for each row in the data source The data context in this sample is set to a data set of customers through thePageLoaded event handler: private void PageLoaded(object sender, EventArgs e) { SqlConnection conn = new SqlConnection( "server=localhost;database=Northwind;trusted_connection=true"); SqlDataAdapter adapter = new SqlDataAdapter( "SELECT * FROM Customers", conn); DataSet ds = new DataSet(); adapterFill(ds, "Customers"); DataContext = dsTables["Customers"]DefaultView; }
(5.1.1)
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		where C = K/>..2Re(f)/f o . The left-hand side of the equation denotes the differential change of specific intensity with distance along its propagation direction. The first term of the right-hand side is the absorption term where /'i,a is the absorption coefficient /'i,a = 2Im(wVfLof). The second term is an emission term that is proportional to absorption coefficient because of the reciprocity of emission and absorption. One can easily verify that the particular solution of (5.1.1) is CT, which is the blackbody radiation result. If the propagation direction is at an angle () with respect to z direction, then dI/ ds = cos () dI/ dz. Consider the lth layer in the emission problem of Fig. 5.1.1. Then (5.1.1) holds with absorption coefficient /'i,al = 2Im(wVfLo f l) , temperature nand q = Knfj >..2, where nl = JRe(EL/E o ) is the index of refraction. Solving (5.1.1) gives for the lth layer (5.1.2) (5.1.3) where Iul(el) and Idl(el) denote, respectively, the upward-going specific intensity and downward-going specific intensity at angle el. Similarly for the
Figure 15-3 An example of a natural language output interface to an attributebased retrieval engine, part of a Cooper design created for Softek s Storage Manager. These controls produce natural language as output, rather than attempting to accept natural language as input, for database queries. Each underlined phrase, when clicked, provides a drop-down menu with a list of selectable options. The user constructs a sentence from a dynamic series of choices that always guarantees a valid result.
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