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Executive Summary

Digital imaging design is not just one of the next waves of the future; it’s concepts have been applied for decades in many aspect of engineering; from spy satellites in geosynchronous orbit to point-and-click family snapshots. The Applied Machine Vision Design Course (ENGR-4540/6540) within the department of biological and agricultural engineering at the University of Georgia (UGA) teaches engineering students how to design and use a digital imaging system for agricultural spectroscopy. In addition this course has been offered on-line for students at a Japanese University. However, student surveys and performance have shown that the Applied Machine Vision Design Course’s delivery methods are not effective enough in helping students retain, assimilate and apply concepts that are explained in class. 

Using virtual instruction and Gagne’s events of instruction, as well as solid principles of instructional design, we will design and develop a unit for the Applied Machine Vision Design Course that will enable the students of the course to more effectively design a digital imaging system than the current course’s PowerPoint lecture delivery methodology. We have designed such a lesson using web-based instruction that conforms to Gagne’s events of instruction and have implemented a field trial with several UGA undergraduate and graduate engineering students. The main instructional event is a Flash presentation made with Camtasia that can be reviewed repeatedly; followed by a review of important concepts in graphic form, and several practice questions with instant feedback. These materials and the assessments are all aligned with the objective: to determine the lens of a particular focal point that is necessary under given conditions.

Unfortunately, the most striking result of the formative evaluation is that four out of six learners never completed the lesson. The two students that did complete the lesson felt that it was a rewarding experience, and were successful with the posttest. They both felt the lesson was clear and had an impact. The main feasibility issues brought up were that the posttest was long. We now understand that in order to encourage the students to complete the lesson the instruction should have occurred in our presence for the field trial. The results suggest that while the lesson design was sound, students using on-line learning may need additional support.

Needs Analysis


The Applied Machine Vision Design Course (ENGR-4540/6540) within the department of biological and agricultural engineering at UGA teaches students how to design a customized digital imaging system. 

Background of the Problem


Although hard copies of PowerPoint slides were given to students as basic lecture notes, students were not taking enough detailed notes to help their understanding of class lectures and this was reflected in poor quiz and test performances (C. N. Thai, personal communication, June 25, 2005). Research by Bartsch and Cobern (2003) shows that using complex PowerPoint presentations for instruction may actually lower quiz scores.

Problem Statement


The Applied Machine Vision Design Course’s (ENGR-4540/6540) delivery methods are not effective enough in helping students retain, assimilate and apply concepts that are explained in class.

Needs Analysis 

The overall course grade from the standard UGA Course Evaluation tool (student surveys) was 1.74 out of 5. The students in the Spring 2002 class suggested the following changes in this course to enhance their professional development: better explanations and less content on course material, more demonstrations and tours, more realistic applications or examples of application, and more homework. Students took few notes and scored poorly on assessments (C. N. Thai, personal communication, June 25, 2005). The field trial surveys (Appendix A) indicated that engineering students could foresee applications of these principles in their future professional careers. 

Rationale for the Need for Instruction


Machine vision’s projected growth in industry is increasing, and UGA students will compete for engineering jobs with students from other universities. UGA’s engineering program is charged with preparing engineering students for engineering jobs through instruction. 

Available Resources

We selected several software tools to create our distance learning course. Camtasia Studio (TechSmith, n.d.) creates web-based interactive Flash files of Dr. Thai’s narrated PowerPoint. Examview Pro (FSCreations, 2001) is test generator software that can create web based tests, surveys, and study guides. Dreamweaver (Macromedia, 2002) generates the HTML code for the World Wide Web (the web). Students all indicated that they had access to computers with sound, video, and Internet.

 Goal statement
Using web-based instruction and Gagne’s events of instruction, the students of the Machine Vision Design course will be able to select and combine components of a digital imaging system more effectively than they could using the current course’s lecture delivery methodology.
Learner Analysis

We recruited four learners that had an interest in the subject matter. They are University of Georgia undergraduate or graduate students, most involved in engineering. However, as time went on, two of the learners seemed to drop out for various reasons. We replaced those with two more learners, but they never finished either.

Entry Behaviors 


The learners are expected to be able to apply algebra and geometry to the thin lens model in order to solve equations. We added several entry behaviors question items to the pre-test. The average score on the pre-test (Appendix B) was 69%. Two problems that were commonly missed were deemed not to be fatal in terms of learning the lesson. 

Prior Knowledge of the Topic


We surveyed the student’s knowledge of the topic through questions about prior coursework and experience. All of the students had courses in high school algebra and geometry; as well as either high school or college physics, which would have included units on optics and the concept of focal points and lens ray tracing. 

Motivation

Most of the learners are engineering or physics students. Two learners indicated motivation due to occupations. The others claimed interest in the physics and math aspects of the course; often that was their major..

Education and Ability Levels


All of the students have at least graduated from high school, and are enrolled in science majors in college. Most of the students rated themselves fairly comfortable with the type of algebra and geometry calculations involved in the lesson. The students were very similar in terms of ability and experience; the pre-test bore that out as well. 

General Learning Preferences

 During our survey, they all indicated enjoyment in solving complex math puzzles. Two students had successfully completed previous on-line learning experiences. 

Context Analysis

 This lesson is a unit within a course in the engineering department at the University of Georgia. At the Biological & Agricultural Engineering Department in the College of Agricultural and Environmental Sciences at the University of Georgia, the ENGR-4540/6540 (Applied Machine Vision) course is a split course taught to senior level undergraduate and graduate students. This course is an elective scheduled to be taught in Spring Semester every 2 years. The delivery methods for the course largely consisted of PowerPoint lectures, with some time devoted to labs and hands-on activities. In Spring 2004, this Machine Vision course was taught to seven graduate engineering students in Kagoshima University (Japan) as a gauge for the feasibility and interest of overseas engineering students in this subject area which was high.  This result has a direct effect on the delivery techniques and tools used in our project during its micro-instructional design phase which will be web-based hypermedia and asynchronous in scope (Chi Thai, personal communication, June 30, 2005).

Course and Unit Design

Figure 1: Course Instructional Curriculum Map .[image: image1.png]f

Unit 3: Evaluating the need for a macro-ring and calculating its size

SWBAT demonstrate the calculations that deterrrine the need for a macro-ring as well as
the size of the macro-ring that will allow  given digital camera-lens system to focus ona
scene from a defined distance

t

Unit 2: Identifying the lens focal length

Given the size of a scene to be imaged, and a CCD imaging sensor ofa

particular size, SWBAT demonstrate the calculation of the focal length of

a lens that would render a complete image of the scene onto the imaging
sensor

t

Unit 1: Selecting the imaging sensor

SWBAT demonstrate the abilty 10 select an imaging sensor with a pixel
resolution and a physical size that will llow the smallest features of a real scene
10 be imaged onto a rinirmu of three pixels in the captured digital image
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principles to reabworld problems




Lesson Design

The lesson was designed with Robert Gagne’s events of instruction in mind (Gagne, 1970), and designed according to the Dick and Carey Model (Dick, Carey, & Carey, 2005). Another important aspect is that the lesson is a virtual one, on the web. The reason we chose a distance learning environment was determined by the potential context: students from other universities, including international learners, could be the target audience. Combining these two elements, particularly offering students feedback, involved making certain concessions. For example, either we could offer full instructor feedback with a delay due to e-mail, or we could offer instant feedback that was geared to the material not to the student’s particular issue. We chose the latter because we felt that quick feedback was important, even if it was “canned.” We chose Examview Pro test generator software that can create web pages with instant feedback. Students also could e-mail us with more questions if needed. The actual presentations were still PowerPoint, but using Camtasia, students can view them as interactive Flash files that can be repeatedly reviewed. 

The URL for the lesson is http://www.arches.uga.edu/~martinj/edit6170/project/. The lesson follows the plan diagrammed in Figure 3, which also shows Gagne’s nine events of instruction. Aligning the lesson to Gagne’s events was essential for success; instructional technology is generally only effective when linked with good instructional practices.

Lesson objective 

Given the size of a scene to be imaged, and a CCD imaging sensor of a particular size, SWBAT demonstrate the calculation of the focal length of a lens that would render a complete image of the scene onto the imaging sensor.
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Figure 3: Instructional Activities
Formative Evaluation Plan

The formative evaluation plan’s goal is to aid the designer in creating an effective lesson. Until learners actually have used instruction, the value of instructional materials can not be known. This plan is an “ideal” plan, which would occur over several weeks to months of review and reform. When the formative evaluation has been completed, the lesson will be feasible to use, its message will be clear, and it will have an impact by achieving the learning outcomes set forth by the lesson objectives. Students will be told what they will learn, they will be instructed based upon the instructional design plan, and then tested on the instruction: the instructional objectives, the instruction itself, and the assessment will be properly aligned with each other. The formative evaluation consists of several steps with different types of evaluators. Once the instructional designer has refined the lesson after input from one group, it is ready for the next group.

Expert review
There are back and forth evaluations of all instructional materials between our subject matter expert (physics/engineering) and the designer. The lesson goes through several iterations; each iteration examines the instructional process and the science concepts. The engineering SME examines to make sure the lesson is aligned with proper physics concepts, and then it passes between designer and SME until both physics objectives and learning outcomes are satisfied. While the instructional designer is revising based on the engineering SME's input, the engineering SME is making sure that the interpretations of the physical concepts are still valid.

One to one evaluation 

Three students of varying abilities from the target audience go through the instructional materials individually. The instructional material is being evaluated for clarity, effectiveness (impact) of the instructional materials, and ease-of-use (feasibility). There is particular attention paid to examining the areas that the SME's had not evaluated, such as the ease of use of instructional media, additional jargon and wording of instructional material and assessment items that might confuse the learners of the target audience. The learners give feedback on whether or not concepts are learned in the proper logical order. The learners are also surveyed on whether there was appropriate time for them to understand the concepts, but not too so much time as to lose attention.  The learners run through all assessment items to make sure that the items are clear, that they are aligned with objectives and that they fall within the target audience’s ability. At this juncture, client-side technical issues (audio/video problems, software incompatibility) will be encountered and solved. Ideally, the designer is present with each student in order to handle technical issues and elicit immediate feedback through interviews.
Small-group evaluation 

Between 8 to 20 learners are selected for the small-group evaluation, including members of various sub-groups (hearing impaired, vision impaired, ESOL learners). The delivery of instruction will be exactly as intended for the final audience. The instructors need not be present, except virtually, because hopefully most problems at this point would probably be technical and on the server-side (server down, corrupt files, viruses, network bandwidth problems).

Field trial 
The field trial is as close to a dress rehearsal as possible. Since our instructional materials are all web-based, the students (around thirty) should access the materials asynchronously, within a window of time specified by their instructor. The designer should get direct feedback from the instructor as well as the learners, through interviews, surveys, and test items. The instructional design and materials are being evaluated for any final issues that may crop up when performing with a typical target population. For example, at this stage, network congestion problems or file-sharing violations may appear that would not have with smaller groups. If there are administrative/instructor materials separate from the student materials, the instructor materials should be evaluated with a separate instructor, not the designer, for such things as ease-of use and stability. 

The field trial should hopefully yield little in the way of instructional revision, unless there are additional subgroups. After all, this is the fourth group to go through the lesson. It may, however, reveal problems in terms of the context or based on the size of the group, which may or may not be fixed by instruction alone. 

Formative Evaluation

The formative evaluation for this course was originally a field trial of four students. As time went on and two of the students seemed to drop out, we added two more students. They also never finished. The formative evaluation was all conducted on-line. We now understand that while allowing the students to complete the lesson and evaluation at their own pace seems like a way of creating a convenience for the student, there would have been greater completion rate if we had all met in a computer lab together. Given our constraints, meeting all together at one place and time ended up not being feasible; if this had been our only occupation we could have physically met with the students during the lesson. We can therefore only guess at the some of the reasons for dropping out. We only had e-mail communication to go on, and received no responses to our questions once they stopped. One student indicated a dyslexia disability that we had not known about previously; we sent additional explanations through e-mail but never received a response. One student indicated technical difficulty with viewing the surveys and practice test. We communicated various fixes and never received a response. The last two learners never replied to our questions about why they had stopped. If this were a real-world setting, we would have had better contact information and would not have relied solely on e-mail. 

Data collection

As the students progressed through the lesson, short surveys were given on the section they had just performed (Appendix C). The questions specifically asked about technical issues, and then led into broader open-ended questions regarding impact, clarity, and feasibility. Instructors could also e-mail clarifying questions back to the field-trial participants. 

Results

Unfortunately, the most striking result is that four out of six learners never completed the lesson. The two that did complete the lesson felt that it was a rewarding experience, and were successful with the posttest (Appendix D). They both expressed in the formative surveys (Appendix E) that the lesson was clear and had an impact. The only feasibility issues brought up were that the posttest was long. One learner discovered that dyslexia hindered her ability to complete the lesson (Appendix F), another learner may have had technical problems (Appendix G). The results suggest that students using on-line learning may need additional support and shorter posttests. On the whole, students were comfortable with the beginning portions of the lesson; we have good data for all learners for the pre-instructional activities. The two students that did complete the entire lesson were successful on the posttest and indicated that the lesson components were clear and had an impact on their learning. Both of these students were the only graduate students in our trial. More telling, in the pre-class survey these two learners indicated that they were motivation by application to their occupations, where most of the other learners indicated intrinsic motivation. These two facts may indicate that either the subject matter is simply geared for graduate student learners who can see a definitive application, or the lesson needs to be “geared down” a notch or two for undergraduate students.

Appendix A: Learner Analysis

Learner Analysis (Red text indicates number of respondents)

Identify the letter of the choice that best completes the statement or answers the question.

1.
You are:

a.
Female 2
b.
Male 4


2.
What is your age group?

a.
17 or younger 1

b.
18-22 4

c.
23-29 

d.
30 or older 1


3.
What is your education level?

a.
Some HS (have not graduated yet)

b.
HS graduate 2

c.
Some college - completed at least one semester, but no degree 2

d.
College graduate - Bachelor's degree awarded

e.
Master's degree - completed at least one semester, or have Master's degree (or higher) 2


4.
How would you rate your success at solving linear equations using algebra?

a.
Very Good 1

b.
Good 4

c.
Fair 1

d.
Not Very Good


5.
How do you rate your understanding of the concept of similar triangles and their derived properties?

a.
Very Good 2

b.
Good 4

c.
Fair

d.
Not Very Good

Indicate whether the statement applies to you by selecting yes or no.

6.
Do you enjoy solving math problems? (6 Yes, 0 No)

7.
Do you enjoy solving logic problems? (6 Yes, 0 No)

8.
Are you a physics/math/engineering college student (undergraduate or graduate)? (4 Yes, 2 No)

9.
Have you taken algebra at the high school level? (6 Yes, 0 No)

10.
Have you taken geometry at the high school level? (6 Yes, 0 No)

11.
Have you taken calculus at the high school level (including high school AP calculus)? (5 Yes, 1 No)

12.
Have you taken calculus at the college level ? Do not include high school AP calculus. (3 Yes, 3 No)

13.
Have you taken physics at the high school level? (6 Yes, 0 No)

14.
Have you taken physics at the college level? (4 Yes, 2 No)

15.
Have you ever taken a college course in optics? (0 Yes, 6 No)

16.
Have you ever taken an on-line course? (2 Yes, 4 No)

17.
If you have taken an on-line course, was it a successful experience for you? (2 Yes, 0 No)
In the box provided, briefly type in your response to the question. (Answers varied)

18.
Why did you choose your field of study over all other fields?

19.
Describe your experience (inside or outside the classroom) with digital photography or video imaging.

20.
Why are you interested in learning about designing a digital imaging system?

Appendix B: Pretest

Pre-test
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.

1.
In the figure below, ABC is similar to DEF. What is the ratio of the area of ABC  to the area of DEF ?
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a.
1 to 8

b.
1 to 4

c.
1 to 2

d.
1 to 1


2.
Which equation, if graphed on the xy coordinate system, would have a y intercept equivalent to 2.5.

a.
y=2x+5

b.
y=5x-2.5

c.
2y=2x+5

d.
2y=5x+2.5


3.
A student thinks that the diagonals of any quadrilateral are always equal. Which quadrilateral can be used to show that the student is incorrect?

a.
a 5-by-5 square

b.
a 5-by-8 rectangle

c.
an isosceles trapezoid with bases of 5 and 8

d.
a 5-by-5 rhombus that is not a square


4.
In this experimental setup with a concave mirror, F is the focal point of the mirror.
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Where is the image of the candle located?

a.
to the left of the candle.

b.
between the candle and point F.

c.
between point F and the mirror.

d.
to the right of the mirror.


5.
The figure below shows a dilation of ABC into A'B'C'. the center of the dilation is O, and the scale factor is 3.5. If the length of OA is 2 inches, what is the length of AA' ?
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a.
1 inch

b.
4 inches

c.
5 inches

d.
6 inches


6.
In the figure below, what is the measure of x?
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a.
130o

b.
70o

c.
60o

d.
50o


7.
If two complementary angles are equal, which statement is also true?

a.
Both angles are obtuse

b.
Both angles are adjacent

c.
Both angles are right angles

d.
Both angles have equal supplements


8.
Which of the following is equivalent to:
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a.
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b.
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c.
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d.
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9.
Given the equation (y/m) = ax + b,  which of these is the solution for the unknown x?

a.
amy-b

b.
(am/y)+b

c.
(y/m-b)/a

d.
(y/am)-b


10.
Given the following similar triangles abc and ABC, which ratio is equal to the ratio of a/c?
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a.
A/C

b.
A/B

c.
B/A

d.
B/C

Pre-test

Answer Section
MULTIPLE CHOICE

1.
B

2.
C

3.
D

4.
A

5.
C

6.
D

7.
D

8.
D

9.
C
10. C


Student responses: 

X   1. C
X   1. C
X   1. C
X   1. C
1. B
X   1. C


2. C
2. C
X   2. B
2. C
2. C
2. C


X   3. A
X   3. C
3. D
3. D
3. D
3. D


X   4. D
X   4. D
X   4. C
X   4. C
4. A
X   4. D


5. C
5. C
X   5. B
5. C
5. C
5. C


6. D
6. D
6. D
6. D
6. D
6. D


7. D
7. D
X   7. C
7. D
X   7. C
X   7. C


8. D
8. D
8. D
8. D
8. D
8. D


9. C
9. C
X   9. D
9. C
9. C
9. C


10. C
10. C
10. C
X  10. D
10. C
10. C


70
70
40
70
90
70
Scores

Appendix C: Formative Analysis Example

Note: All formative evaluations were similar, with questions geared towards the section just completed. There were four formative surveys (pre-test, lesson, practice, and post test). They are still available on the project website: http://www.arches.uga.edu/~martinj/edit6170/project/.
Formative evaluation - pre-test
Yes/No
Indicate whether you agree with the sentence or statement.

1.
Did the links to the pre-test and learner analysis work properly?

2.
Did the links to the pre-test and learner analysis pop-up in a new window?

3.
Did the pre-test send you to a page that informed you that the results had been e-mailed to martinj@uga.edu?

4.
Did you receive a score for the pre-test?
Short Answer

5.
Clarity - Was our message clear? Were the questions easily understood?

6.
Impact - Was the pre-test too easy, too hard, just fine, or did it vary by question?


7.
Feasibility - Is the lesson working for you in terms of time and resources? 

Did the pre-test or the learner analysis take too much time? How long did they each take you?

8.
Describe any of the following errors or issues. Please indicate if they occurred in the learner analysis, the pre-test, or this survey: Add any comments as you see fit.

Errors - formatting, mechanical (grammar, spelling, unclear figures)

Technical issues - audio, video, other issues

Miscellaneous - anything else you can add about the section

Appendix D: Post Test

Post test
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.

1.
The thin lens model is used because 

a.
the thin lens equations are equivalent to the combined equations of the many lenses in a real lens system.

b.
it represents the reality of the real lens system.

c.
the real lens system equations cannot be determined.

d.
CCD's are constrained to multi-lens systems.


2.
What is the standard CCD width/height ratio?

a.
3/4 or 0.75

b.
1/1 or 1.0.

c.
11/8.5 = 1.29

d.
4/3 or 1.33


3.
What does the variable g indicate?

a.
The size of the scene

b.
The size of the image

c.
The distance from the scene to the lens

d.
The distance from the lens to the image


4.
What does the variable B indicate?

a.
The size of the scene

b.
The size of the image

c.
The distance from the scene to the lens

d.
The distance from the lens to the image


5.
If the ratio of the width to height of the scene is equivalent to the width to height ratio of the sensor then 

a.
B = G

b.
m < 0

c.
G can be either equal to the height or width of the image

d.
the image will be in focus


6.
If the ratio of the width to height of the scene is greater than the width to height ratio of the sensor then 

a.
B > G

b.
G is equal to the width of the scene

c.
B is equal to the height of the image

d.
The focal point cannot be determined 


7.
How far from a lens of focal length 100 mm should an object be placed in order that the image projected onto a CCD sensor is half as large as the object?

a.
100mm

b.
150mm

c.
200mm

d.
300mm

Problem - show all work in the space provided

8.
You are given a camera with a 2/3" CCD sensor. The distance from the lens to the sensor is 77 mm, and the lens used has a 75 mm focal length.  At what distance should you put the object of interest in order for it to be well focused on the sensor and what would be the dimensions of the real scene that the camera will be "seeing" in this case?

9.
You are given a camera with a 1/3" CCD sensor. The distance from the lens to the sensor is 12 mm, and the distance between the lens and the scene is 250 mm.  What is the actual value of the focal length needed?  Which standard focal length would you choose in this case?  What would be the dimensions of the real scene that the camera will be "seeing" in this case?

10.
You need to set a video camera to monitor a scene that is 75 mm wide.  Various objects of interest are present in this scene and the smallest has a width of 0.9 mm.  There is not much room to position this camera due to the existing equipment around this area, so you can only position the camera/lens system within 25-30 cm of the wanted scene.  Suppose that you are going to use a 1/2" CCD sensor, what is the required standard pixel resolutions that this sensor must have? (640x480, 1024x768, 1280x1024, 1600x1200, or 2048x1536?).  Furthermore, what would be the standard focal length required?
Post test

Answer Section
MULTIPLE CHOICE

1.
A

2.
D

3.
C

4.
B

5.
C

6.
B

7.
D
PROBLEM

8.
SOLUTION: 

You are given the following: 

b = 77mm

B (from CCD sensor tables we know it is either 8.8mm or 6.6mm) 

f = 75mm 

g unknown 

G unknown (depending on what dimension of the sensor being used - width or height) 

m unknown (= B/G = b/g)

1.) Calculate the distance from scene to lens "g":

Use Thin Lens equation: 1/f = 1/b + 1/g where f and b are known

1/g = 1/f - 1/b = 1/75 - 1/77 = 0.00035 yielding g = 2887.5mm - ANSWER 1

2.) Calculate width and height dimensions of real scene:

From definition of magnification ratio m=B/G = b/g, we can derive G = B • (g/b).

If B is chosen to be the width of the imaging sensor (= 8.8 mm), then G corresponds to the width of the scene = 8.8 •  (2887.5 / 77) = 330 mm - ANSWER 2  

If B is chosen to be the height of the imaging sensor (= 6.6 mm), then G corresponds to the height of the scene = 6.6 •  (2887.5 / 77) = 247.5 mm - ANSWER 3

9.
SOLUTION:

You are given the following: 

b = 12mm

B (from CCD sensor tables we know it is either 3.2mm or 2.4mm) 

f unknown 

g = 250 mm 

G unknown (depending on what dimension of the sensor being used - width or height) 

m known (= b/g)

1.) Calculate the needed focal length "f":

Use Thin Lens equation: 1/f = 1/b + 1/g where g and b are known

1/f = 1/12 + 1/250 = 0.08733 , so f = 11.45 mm  

so choose standard focal length of 12 mm (procedure of choosing lens is different here than in previous homeworks because we are not constrained by given dimensions of the scene in this case, actually we are about to compute the dimensions of the scene that can be captured with this camera-lens system).

2.) Calculate width and height dimensions of real scene:

From definition of magnification ratio m=B/G = b/g, we can derive G = B • (g/b).

If B is chosen to be the width of the imaging sensor (= 3.2 mm), then G corresponds to the width of the scene = 3.2 •  (250 /12) = 66.7mm - ANSWER 2  

If B is chosen to be the height of the imaging sensor (= 2.4 mm), then G corresponds to the height of the scene = 2.4 •  (250 / 12) = 50.0 mm - ANSWER 3

10.
SOLUTION: 

You are given the following:

Scene width = 75 mm

Width of smallest object of interest = 0.9mm  

b unknown

B = 6.4mm - Scene Width controlling case (1/2" CCD size is 6.4 by 4.8 mm)

f unknown 

g = 250 to 300 mm range 

G = 75 mm (scene width) 

m known (= B/G)

1.) Calculate pixel resolution needed for imaging sensor (Unit 1 materials)

Assuming that 0.9 mm corresponds to 3 pixels, the scene width of 75mm therefore corresponds to 3 • (75 / 0.9) = 250 pixels.  Thus we can use the standard resolution of 640x480 pixels which should give us plenty of resolution.

2.) Calculate the range of possible values for "b":

From definition of magnification ratio m = B/G = b/g, we can derive b = g • (B/G).

If g = 250 mm, then b = 250 • (6.4 / 75) = 21.3 mm.

If g = 300 mm, then b = 300 • (6.4 / 75) = 25.6 mm.

So b can take on values between 21.3 and 25.6 mm.

3.) Calculate the needed focal length "f":

Use Thin Lens equation: 1/f = 1/b + 1/g where g and b are known

If g = 250 mm, then 1/f = 1/21.3 + 1/250 = 0.0509 , so f = 19.6 mm  

If g = 300 mm, then 1/f = 1/25.6 + 1/300 = 0.0424 , so f = 23.6 mm  

so choose standard focal length of 16 mm, this lens has an MOD of 300 mm so we also have to position the camera at a position corresponding to g = 300 mm.

Appendix E: Formative Analysis Summary Sheet (Excel)

We collected data from e-mail and pasted into an Excel spreadsheet. 

Appendix F: Personal Communication with Student 1 (July 15, 2005)

John

I am sorry every time I try to finish the lessons I become 

very frustrated. I am dyslexia so having to look at a lot of 

visual diagrams tends to cause me frustration. I always knew 

I was never very good at internet learning, so I have figure 

out that this is not a good tool for me to try and utlize 

later on in my academic career.When I sit down to try and do 

the practice problems and just do not understand what they 

are asking me to do. 

Katherine

Appendix G: Personal Communication with Student 3 (July 13, 2005)

Hey Dr.Thai.....Everything went well with the project until I

got to the end where I was asked to take the post- test and

the survey....For some reason, I couldn't get the test to load

on my computer at home...I had to try several times to get the

pre-test and the pretest survey to work...I hope this isn't a

setback to your work.... I enjoyed the overall project and the

information was presented in a logical and informative matter.

Overall i found the project to be highly effective.  I have

taken online classes before and they were not nearly as

interactive and informative as your work.  If I can be of any

help just let me know.  I hope the problem was not a major

setback.

Hollis 
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