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Part I: Project Description (8-10 min.)

A. Definition and Requirements:  The objective of this project was to develop a class of C++ functions capable of reading an image from a file, drawing the image on the screen, editing the image through various editing features, and saving the image back to a file.  I was also to implement this class in a Windows environment.  The finished program would allow a user to easily navigate the program and make a wide variety of alterations to an image of their choice.  The program also, of course, should be robust, error free, and not cause problems for other system applications.

B. Solutions:  I was able to meet the majority of the specific objectives laid out for me by Dr. Pankratz.  The program is able to edit a Windows bitmap image via the following features:  Brightness adjustment (up or down), contrast adjustment (up or down), Tint adjustment (up or down for red, green and blue), conversion to black-and-white, negative, mirroring the image horizontally, and rotation of the image 90 degrees to the left.  The program is also able to perform magnification, or “zooming” to any size, and can save an image that has been resized.  Related to the capability to resize images, the program also has a scrollbar so that the user can view images that are larger than the window’s display surface.  If the user wishes to undo alterations to the image, the user can do so via the “Undo” menu command.  

C. Exceptions:  There were several tasks that I would have liked to have completed, but was not able to.  Firstly, I was not able to link a library to the Image Editor, which would have allowed the program to open and edit JPEG files.  I had originally intended to do this.  I also was not able to add in a “cropping” feature, or “cut and paste”, as these are rather complex processes that require the use of Document/View Architecture in Windows (allows for more than one file to be open in a window at one time).  The ability of the Image Editor to resize images is also limited, as the program is not capable of a resize in which one dimension is increased/decreased more than the other.  The “Undo” feature is not capable of removing only the last action performed an image, but it restores the original and destroys all alterations of image data.  Capturing an image from the screen was another possible feature, but was never implemented.

D. Methodology:  The Chronology of Development
1. Research:  I began by doing research into the structure of Windows bitmap files and the basics of Windows programming

2. Windows Programming:  I created a bare frame window with a menu on which to build the interface

3. Data Structure:  Initial idea for bitmap data structure was designed and implemented

4. File reading/writing:  The image editing class was created, and file read and write functions were added to test and confirm file reading methods and to test the data structure.

5. Image display:  Image first displayed on screen

6. Image editing:  Basic editing functions created and tested independently.  Algorithms found to be sound.

7. Increase efficiency:  All-round efficiency of Image Editor examined.  Plans made to renovate program

8. Debug: Remove all bugs that resulted from the code renovation

9. Image editing:  Finish implementing the more complex editing functions.  Add scrollbar and resizing methods. Finish testing simple editing functions

10.  Streamline:  Remove all cumbersome data structures, class objects, and attempt to streamline project as much as possible.  Break up all classes into separate files to facilitate portability, readability, and compile time. Wrap all repetitive code into functions.

11.  Final Testing and Prepare for Defense:  Remove all last minute bugs.  Prepare all materials for project defense.

Part 2:  Demonstration (8-10 mins.)

The manner in which the program will be demonstrated is as follows:

1. Open the program, and show the structure of the menu

2. Open an image file, have it drawn on the screen

3. Attempt to open erroneous files, show all cases

4. Re-open a valid file, show how image is maintained on window when window is moved, changed, or resized.

5. Demonstrate Brightness, Contrast and Tint controls.

6. Demonstrate the “Undo” feature

7. Demonstrate Negative, Black-and-White functions

8. Demonstrate Mirror and Rotate.

9. Demonstrate SaveAs, reopen saved image

10. Open new image, demonstrate ZoomIn and ZoomOut

11. Demonstrate Scrollbar capabilities

12. Demonstrate ability to save and reopen resized images

13. Open a new image, make some alterations, and attempt to close file, then exit program. Note how message box asks user if file is to be saved.

14. Close program, and open for Q&A

Part 3. Q&A

Feel free to ask any questions that come to mind…

Part 4: Learning and Development Process

A. Strategies:  The following strategies used in the development of the Image Editor proved to be most helpful:

1. Narrow Focus (One thing at a time…):  I gave my attention to only one problem or task per development session. When I pondered the project in its entirety, the sheer enormity of it was very discouraging.  When I focused on accomplishing one small goal at a time, the task was much more manageable.

2. Research:  My careful preliminary research, done before writing a single line of code, helped me to both get a quick handle on Windows programming and develop solid ideas for image editing algorithms.

3. Modularized Approach to Development:  This ties in with the first item.  Adding only a single function/feature and then testing it to make sure it works saved many hours of work saved down the road.  

4. Enlist the Help of Professors:  Without the encouragement, assistance, and guidance of Drs. Pankratz and McVey, the project would never really have gotten off the ground.  Their assistance was a valuable resource.

B. Prior Knowledge:  The following concepts of software engineering have played an important part in the successful completion of this project:

1. Top-down design:  Before I ever had written any code, I had a general, high-level idea of how the Image Editor was going to work.

2. File and Data Structures:  Understanding the bitmap file format and developing a workable data structure with which to store image data are the cornerstones of this application.

3. Pointers and Dynamic Memory:  This program, and many Windows programs in general make extensive use of dynamic memory

4. Modular programming:  I believe I cannot emphasize this enough…

5. Algorithm Analysis:  Very important in designing the image editing algorithms for maximum efficiency and completeness.

6. Testing and Debugging:  The importance of thorough testing and complete debugging is made apparent in the development of this application.

C. Extensions and Additions to the CS 460 Image Editor:  Future students may consider the following items as possible enhancements and extensions to this project:
1. Make the Image Editor a “Document/View Application”; i.e., it can have more than one “document” or image open simultaneously (see any MS application for an example).

2. Enhance the resize/zoom feature so that it can resize images unevenly (i.e., stretch, compress in one direction…) and also eliminates distortion

3. Change the “Undo” feature so that it only removes the last alteration performed on the image.

4. Have changes displayed on the screen, but not applied to the file until an “Apply” command is given. 

5. Add a “cropping” feature that allows the user to take a section of one image and “paste” it to another image.

6. Expand the Rotate feature to include multiple directions and degree selections

7. Alter the Negative feature so that only one of the color components can be negated if desired.

8. For the advanced programmer, use embedded assembly code to transfer the image pixels directly from memory to the video memory.

D. Advice for Next Year’s Seniors:  The most important advice I can give to the upcoming senior class regarding this project is to simply “make your project fun”.  If you can make the development experience mostly enjoyable, the frustrating moments and periods of despair will not loom as large in the mind.  In addition, I implore them to think carefully, “look before you leap” and have a definite plan before churning out pages and pages of code.  I would also advise them to seek the assistance and guidance of the professors whenever it is needed. 

E. Overall Experience:  This semester has been the most instructive, fun, and challenging that I have ever experienced.  Working on this project has me convinced that I am an able software developer and that my time studying Computer Science at St. Norbert has been well spent. 

