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PURPOSE:

The purpose of this report is to outline and explain the summer internship that was completed during the summer break from May to August 2000.  This report will give background, implementation, findings, and interpretation data on the work that was completed in the duties given.  

The main focus of the internship was the runway noise evaluation software.  The problems and goals were to demonstrate the usefulness of real-time data analysis and to evaluate transmission and ways of displaying the data in forms that could be easily understood and interpreted faster.  Also, to identify and implement any additional ways of making the programs easier for others to use.

BACKGROUND:


The internship was under the VCU School of Engineering supervised by Dr. R. H. Klenke an associated with the project Dr. Tucker was completing for NASA.  A co-worker, Matt Sprinkle, completing his internship as well, assisted the project.


The theory behind this internship was that NASA was trying to implement a system to measure the noise around an airport using a series of microphones, so as to fix the problems with noise in accordance to government regulation.


The starting pint for the internship was focused around NASA’s current dilemma of how to take the data from their current array of 1-10 microphones transmit all the data to a computer.  Then, visually display the data in a way to analyze it simply to determine if the noise around the airport was in accordance with government regulation.

IMPLEMENTATION:


First, the project had to separate into different areas as to focus on the important parts of the program.  It was divided into pre-development, three different tiers, and finally an extra work that was to be completed.  The pre-development was mainly focused around the transmission of data.  Data transfer would be tested by sending it through the programs, Visual C++ and LabView, by sending it through DataSockets, which is used to link the programs to each other.  The first tier was to simply find a way of displaying data using simple shapes to display a runway, plane, and microphones based upon data transmitted to it.  The second tier was to fix any problems with the first tier and add or find ways of displaying the data visually, as well as input any data about the flight.  The third tier was to implement saving, clearing, and replaying the saved data.  Finally, the extra was finding a way to transmit a binary file at 500 k/sec to simulate live data for Dr. Tucker.


To test the pre-development and transmission of data the path of transmission was tested from LabView to LabView, LabView to Visual C++, Visual C++ to LabView, and Visual C++ to Visual C++.  The data sent was also tested with the DataSocket server running remotely and locally on the computers.  When it was found the DataSocket server lost packets of data when large amounts of data were sent a hand-shaking routine was used with the DataSocket server to test, which result in a slower speed.  Finally, the use and testing TCP was employed and found to work better than DataSocket in both speed and receiving of all data, and was then used instead.


Then the first tier was tested.  The plane, drawn using simple rectangles, was to fly a straight line to land on a simple rectangle runway and fly past circular microphones, which displayed a color, based on a range of sound levels.  The program used simple circular data around the plane.

The second tier used artificially created data based upon what the sound flow around a plane would be like.  It was created using a simple graph and moving the plane along.  Then a grid of one hundred microphones was used to display the data.  The plane and runway were replaced by bitmap files, which were pictures that could be made transparent.  Then new visual options were found and added.  The dB circles showed the volume area around the plane.  Then dB maximums of each microphone were shown, and then using this a static contour plot of the dB maximums was created.  Finally, the average volume was displayed showing a gradual change in color from blue to green to show the level of the sound.  Then flight data was added which would show all information about the landing and the plane.


The third tier was added the ability to save the data received into a file, the ability to clear the run, and the ability to recall the data from a file to replay it.


The extra worked asked was just a simple binary file reader which would transmit data at high speeds.  However, the more data sent the slower it became even thought it was close to the 500 k/sec desired speed.

FINDINGS:


It was found that the DataSocket server was not as good to use as originally thought and TCP was used instead.  Several ways to display the data was found as well.

CONCLUSION:


Overall, the internship was completed.  All tiers were completed.  The final program worked and was able to do all functions it was required to do.  The extra work was completed and sent to NASA for testing.  The internship was a success.

OPINIONS:


Skills used were the programming knowledge of Visual C++ and the LabView software.  Simple use of the programs of Microsoft Word and PowerPoint was used for reports and graphs that were given to supervisors.  Interpretation of transmission of data across a computer network was employed.


VCU School of Engineering can better prepare students for the workplace in several ways.  First, using students who had already worked of completed an internship could sit down with the students to discuss things they might need to know or do.  The curriculum itself is may need to have more business-related things incorporated to help students understand what may be asked of them in a job situation.  Specific topics during the junior year, possible extra class time may be used to explain or answer questions that may be asked.


Final assessment of this internship is that it was worthwhile.  Experience was gained in the workplace and uses of some engineering skills were applied.  There is not much further interest in this area for myself, but other students in the future may actually interest them.  While a career may not be what this internship creates, it could actually benefit some students in a Graduate school.

