Introduction to Fuzzy Logic
General
Fuzzy logic is a mathematical principle that states that the fact that something is true does not preclude the possibility that it is at least partly false.  Fuzzy logic provides a gradation of truth value where 1 means a statement is absolutely true and 0 means a statement is absolutely not true.  It allows you to translate the ranges of properties into a uniform basis by showing a value in the middle or anywhere along a continuum. 

Soils are assigned interpretive rating classes on the basis of their degree of limitation and the degree of limitation is expressed as a fuzzy value.  These classes are:

“not limited” (degree of limitation = 0)

“somewhat limited” (degree of limitation >0 and <1.0), and 
“very limited” (degree of limitation = 1.0)
If a soil’s property within 150 cm (60 inches) of the soil surface has a degree of limitation greater then zero, then that soil property is limiting and the soil restrictive feature is identified.  The overall interpretive rating assigned is the maximum degree of limitation of each soil interpretive criteria that comprises the interpretive rule.  Lesser restrictive soil features are those that have a degree of limitation less then the maximum and are identified to provide the user with additional information about the soil’s capability to support the interpretation.  These lesser restrictive features could be important factors where the major restrictive features are overcome through practice design and application modifications.

Limitation of Using Rating Classes
The main limitation of rating classes, or crisp limits, is that they do not indicate a fine enough distinction of gradation.  Referring to the table below, crisp rating classes define both 8% and 15% slope as having moderate limitations for picnic areas.  Furthermore, whereas 15% slope is of moderate limitation, 16% is considered severe.  Therefore, different slopes get the same rating, and slopes that are nearly the same get different ratings. 

Limitations for Picnic Areas

	Property 
	slight 
	moderate 
	severe 
	restrictive feature 

	slope (pct) 
	<8% 
	8-15% 
	>15% 
	too steep 

	minimum depth to water table (cm 
	>=100cm 
	20-99cm 
	<20 cm 
	too wet 


Given this limitation, let’s explore the fuzzy logic approach to rating restrictive features. What if we could have a continuous evaluation of a property?  What if our degree of limitation increased continuously as slope increased?  Using the on-going example of picnic areas where the overall rating of truthfulness is 0.6 (any number of rating classes and corresponding fuzzy values can be assigned), the table below shows a set of conclusions you could make about the interpretive results.  In this example, a value greater than 0 and less than .6 is not limiting; a value greater than .6 and less than .9 is limiting; a value greater than .9 and less than 1 is very limiting; and a value equal to 1 is extremely limiting. 
Rating Classes
	Not Limiting 
	0.6 

	Limiting 
	0.9 

	Very Limiting 
	0.99 

	Extremely Limiting 
	1.0 


