ENGR 106 – Spring 2006

MEA 4 - A

Laboratory 11

Model Eliciting Activity (MEA) 4 - Part A

Shredded Document Recovery Process - Individual Activity

(Estimated Time: 20 minutes)

Read the following memo and individually complete the exercises that follow.
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	Figure 1. Micrograph of crystals with

sub-sample shown.

	Figure 2. Sub-sample of micrograph  
shown in Figure 1.



	Table 1. Digital file for sub-sample from micrograph of crystals shown in Figure 2.

  128  160  221  221  221  241  241  234  241  255  241  241  241  241  255  255  234  234

  178  153  178  178  227  234  234  234  255  241  234  234  234  241  241  241  241  241

  234  192  192  178  221  227  234  234  255  241  234  241  234  241  234  234  255  241

  241  204  178  134  192  221  234  227  234  234  234  241  234  255  234  234  241  234

  234  234  215  153  160  215  234  227  227  234  234  241  234  255  234  234  234  227

  227  241  221  153  150  192  234  234  234  234  234  234  234  241  234  241  234  227

  234  241  221  192  153  178  204  221  234  234  227  234  234  241  227  241  221  221

  241  234  227  227  160  153  153  192  227  227  221  234  234  227  221  234  204  192

  241  234  234  227  215  160  178  192  234  221  227  227  227  227  227  221  215  178

  241  234  234  234  227  215  215  192  204  204  215  192  204  204  192  178  153  150

  241  241  241  234  227  241  234  204  160  160  160  153  134  134  150  134  178  192

  241  241  241  234  227  234  227  221  153  134  134  153  119  128  153  153  192  221

  241  241  241  234  234  227  221  221  160  150  153  192  204  215  234  221  227  234

  241  241  241  234  241  234  227  215  178  178  192  221  227  227  234  221  227  234

  241  241  234  234  234  234  234  204  192  204  227  227  241  234  234  234  241  241

  241  234  234  234  234  227  234  221  227  221  234  227  227  234  234  241  227  234

  234  241  227  241  221  215  221  227  227  227  234  241  234  234  255  227  234  241

  234  234  241  204  215  204  204  215  227  234  227  227  255  227  241  255  241  221

In a true black and white document, such as a text-only document, the gray scale values present will be limited to 0 (black) and 255 (white).  A perfectly black and white image will contain ONLY 0’s and 255’s.
The gray-scale value of each pixel is accessible information that can be used to make decisions about whether or not document strips fit together.
Last week, a government raid on a major automotive company resulted in the seizing of 8 bags of shredded documents.  Though the majority of the documents are most likely legitimate confidential business memos, there is evidence to suggest that some documents were shredded to cover up indications that a high ranking vice-president was aware of poor product performance which resulted in a number of deaths.

I would like your engineering team to develop the algorithm that the programming team will use to reassemble the shredded documents.  The programming team will take your written description and translating it to software code.  Because the programming team is still evaluating several potential programming languages in which to implement the project, you should avoid using any specific programming language to describe your procedure.
Dorothy Belding


Individually:

1.
Access the ENGR 106 MEA 4 Tools as demonstrated by your TA.  This will place you on the MEA Lab Worksheet. 

2.
In the space provided, answer the following questions:  

a.
Who is the client?

b.
What solution (mathematical model) does the client need?  What does the client need to be able to do with the solution (mathematical model)?

c.
What is(are) the “real” problem(s) that the client is trying to solve? 

3.
Continue to answer the question in the MEA 4 Lab Worksheet:

a.
Given the following values for the edges of two strips, develop a method for quantitatively rating how well these two pieces align.  Be sure to indicate how to interpret your rating.
	Left Strip,

Right Edge
	Right Strip,
Left Edge

	255
	255

	255
	255

	255
	255

	255
	0

	0
	0

	0
	255

	0
	0

	255
	0

	255
	255

	255
	255


Model Eliciting Activity (MEA) 4 – Part B

Shredded Document Recovery Process – Team Activity

(Estimated Time: 50 minutes)

You should work with the team assigned by your TA.  Before you start this task, select one team member to be the Timekeeper, another to be the Recorder, another to be the Meeting Coordinator, and one to be to be the Encourager/Gatekeeper. Once you have decided on the role of each member for this lab session, begin working on this task with all members of your team working at one computer. 

The team Timekeeper should monitor the time spent on tasks. Keep in mind the estimated completion time.   The team Recorder should serve as the initial keyboard operator.
DO NOT SUBMIT YOUR TEAM MEMO UNTIL 

YOU ARE COMPLETELY DONE WITH THIS TASK!!!
1.
Gather around one computer and access one of the team member's MEA 4. Refresh the screen.  This will enable you to see all of your individual team member's individual responses and allow you access to the Team First Draft.  Within your team, compare and discuss your answers to the individual questions.  
2.
Reread the first memo sent to your team from Dorothy Belding. Then read the new memo below. Make note of all specific directions given to your team to successfully complete this task.
	Memorandum

To:
Engineering 106 Team

From:
Dorothy Belding, Evidence Documents Manager, Federal Security Services
Date:
30 March, 2006
Re:
Shredded Document Recovery Process (Update)
To help your team in developing an algorithm to reassemble shredded documents, I have asked the programming team to create a test case for you to manipulate to test your procedure.  Because the complete set of pixel information for an entire document is so large, the test case the programming team has provided is a couple of characters from a set of scanned shreds of a black and white document.  Because the entire document is black and white, it only contains 0’s and 255’s.  To help make the test case easier to read, the team has converted all the 255’s to 1’s.
Utilizing this new information, please develop an algorithm to reassemble black and white documents.  The programming team has specifically requested that you pay special attention to describing how you will decide whether two (2) strips should be joined together. Your final procedure should describe the entire process for reconstructing a document from a set of scanned strips. 

Dorothy Belding


2. In the space provided for your team, write the body of a memo to Dorothy that she can give to the programming team that includes:

· A clear explanation of how to determine whether two strips should be adjacent to one another.
· A descriptive list of the steps needed to arrange scanned strips into an original document. Be sure to clearly state the reason for each step in your procedure.
Be sure to Submit your team's work when you are completely done with this task.  

Your TA will provide feedback via the MEA 4 portal when they grade your work.  

3.
Email all electronic files used to develop your procedure to each team member.


















