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What's the Difference?

Biometry Unit

Objective:  TSWBAT learn how to quantitatively evaluate the accuracy of a classification system.

Background

The students will classify (sort) clouds into three possible classes:  cirrus, stratus, and cumulus based on their knowledge from the Cloud Identification Protocol.  They will then compare their answers with a given set of validation data and generate a difference/error matrix.  The students will then discuss how to improve their accuracy based on identifying specific mistakes they made as indicated by the difference/error matrix.


Three Types of Clouds:

Cumulus:  detached clouds, generally dense and with sharp outlines, developing vertically in the form of rising mounds, domes, or towers, of which the upper bulging part often resembles a cauliflower.

Stratus:  generally gray cloud layers with a fairly uniform base.

Nimbus:  associated with rain clouds.

Cirrus:  detached clouds in the form of white, delicate filaments or white or mostly white patches or narrow bands.  These clouds may look like horsetails.

Procedure:

1 Sort the clouds into three piles or columns (cumulus, stratus, cirrus), leaving photos that are difficult to classify between the piles or columns.  After classifying all the photos return to the photos that were hard to classify.  Make a final determination of the appropriate class for each of these.  If there is more than one type of cloud in a photo, you must select one dominant cloud type to classify the photo.

A Cloud types do not always fit exactly into these three basic categories.  For the purpose of this exercise, use only this simplified classification scheme.

B Some confusion may occur in the classification process.  Accept this "fuzziness" as part of the uncertainty in the activity.  This uncertainty is part of the nature of science; any particular classification scheme never exactly matches the perceived state of the natural world.

2 After you have classified all of the photographs, see the instructor for the validation data.  Record the validation cloud type for each photo in the Validation Data column on the Cloud Classification Work Sheet.

3 Mark the final column as a ( if the two classifications are the same and with a X if the two are different.

4 Complete the Difference/Error Matrix.

Cloud Classification Work Sheet

Data Tables:

	Sample Number
	1  Student Classification
	2.  Validation Data
	( or X

	A.  1
	
	Cumulus
	

	B.  2
	
	Stratus
	

	C.  3
	
	Cumulus
	

	D.  4
	
	Stratus
	

	E.  5
	
	Cirrus
	

	F.  6
	
	Cumulus
	

	G.  7
	
	Cumulus
	

	H.  8
	
	Stratus
	

	I.  9
	
	Stratus
	

	J.  0
	
	Cumulus
	

	K.  11
	
	Stratus
	

	L.  12
	
	Cumulus
	

	M.  13
	
	Cumulus
	

	N.  14
	
	Stratus
	

	O.  15
	
	Stratus
	

	P.  16
	
	Cumulus
	

	Q.  17
	
	Stratus
	

	R.  18
	
	Cumulus
	

	S.  19
	
	Cumulus
	

	T.  20
	
	Stratus
	


Validation Data

	
	1.  Cumulus
	2.  Stratus
	3.  Cirrus
	4  Row Totals

	A.  Cumulus
	:
	:
	
	

	B.  Stratus
	:
	:
	
	

	C.  Cirrus
	:
	:
	
	

	D.  Column Total
	:
	:
	
	



D4 = D1 + D2 + D3 = A4 + B4 + C4:
# Correct Responses = A1 + B2 + C3

Data Analysis:  (Show work on a separate sheet of paper).

1. Calculate the Overall accuracy:

Overall Accuracy = Number of Correct Responses   X 100 %
                                   Number of Possible Responses

 Conclusion:  Use ACE Strategy and respond on a separate piece of paper.

1. Which category was more difficult to correctly classify?

2. How could the difference/error matrix be used to determine the category w3ith the most difficulty of being identified?

3. What are some other general ways to classify clouds?

What's the Difference?

Validation Data Sheet

	Photo #
	Validation Data

	1
	Cumulus

	2
	Stratus

	3
	Cumulus

	4
	Stratus

	5
	Cirrus

	6
	Cumulus

	7
	Cumulus

	8
	Stratus

	9
	Stratus

	10
	Cumulus

	11
	Stratus

	12
	Cumulus

	13
	Cumulus

	14
	Stratus

	15
	Stratus

	16
	Cumulus

	17
	Stratus

	18
	Cumulus

	19
	Cumulus

	20
	Stratus


Student Data
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