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ABSTRACT

The abstract is a very brief (< 250 words) summary of your project, methodology, important results, and conclusion.  It should contain sufficient details to provide an interested reader with an “at a glance” overview of the paper.

INTRODUCTION

This section provides basic info on each of the main parts of the report.  See detailed instructions underneath each of the main section headings.

All text should be 11 pt Times New Roman and the columns should be fully justified.  All Figures and Tables should flow with the text.  They may be 1 column or 2 columns wide depending on your needs.   The maximum length is 4 pages for each project report.  

The page is set up as a 2 column format with 0.75” left and right margins and 1” top and bottom margins.  There are two sections to this document in order for the title to span both columns. 

Please submit both a hard copy as well as an electronic copy in MS Word format. The page limit is 5 pages.
The body of the project report is made up of four (4) main sections: INTRODUCTION, METHODOLOGY, RESULTS, and CONCLUSIONS.  
The INTRODUCTION section is a very short background and problem you are addressing.  Prior work by others, discussion of the problem (in a general sense), and high-level discussion of the approach taken go in this section.
The METHODOLOGY section comprises the bulk of the report and describes the method used to address your work.  In this section, describe your approach to solving the problem at hand in sufficient detail that someone could recreate your results.   Detailed block diagrams, theoretical analysis, experimental design, and other pertinent information go in this section.
The RESULTS section contains the main experimental results and/or research findings from your work.  Results and discussion should be carefully organized to avoid presenting the reader with a “data dump”.  The discussion should be your interpretation of the results.  How do your results fit into the larger scope of the problem you are addressing?  
The CONCLUSIONS sections wraps up your work and presents the important results in terms of the larger problem you are addressing.

REFERENCES should be in standard IEEE Format.

Much of the following material in this document is summarized from [1].

The Acknowledgements section should acknowledge anyone that provided significant assistance in your project.

The figure legends should appear on the bottom of the figure and the table legends should appear on the top of the figure.  The words Figure and Table and the corresponding numbers should be in bold, but the rest of the text should not.  These legends should be centered and justified, with examples below.
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Figure 1: Picture of VT at dusk.
	Table 1: Summary of Abrasion Test Results 

	Test
	Seam          Type
	Peak Pressure (MPa)
	Peak Velocity    mph (m/s)
	Abrasion Score 

	1
	Control
	1.50
	210 (93.9)
	0.00

	2
	Control
	1.46
	215 (96.1)
	0.00

	3
	1
	1.88
	234 (104.6)
	2.16

	4
	1
	1.83
	216 (96.6)
	2.21


The INTRODUCTION of a laboratory/project report identifies the experiment to be undertaken (or, for a project, the problem to be solved), the objectives of the experiment (for a project:  the design or problem to be solved), the importance of the experiment, and overall background for understanding the experiment. The objectives of the experiment are important to state because these objectives are usually analyzed in the conclusion to determine whether the experiment succeeded. The introduction often includes theoretical predictions for what the expected results should be. 

If breaking up the flow of any section is required, use the following notation:

A. Background of the Experiment

B.  Theoretical Predictions

C.  Any other Sub Heading
METHODOLOGY

The METHODOLOGY section discusses how the experiment occurred. Documenting the procedures of your laboratory experiment (or, for a project, the approach taken to solving the problem) is important not only so that others can repeat your results but also so that you can replicate the work later, if the need arises. Laboratory procedures should been written as third-person narratives as opposed to second-person sets of instructions (see the example below).
Achieving a proper depth in laboratory procedures is challenging. In general, you should give the audience enough information that they could replicate your results. For that reason, you should include those details that affect the outcome. Consider as an example the procedure for using an oscilloscope and signal generator to observe a signal.  Because this equipment is standard for an electrical engineering laboratory, you can assume that your audience will be familiar with their basic setup and operation.  What you would want to include, then, would be those details that might cause your results to differ from those of your audience. Such details would include the model number of the signal generator/oscilloscope, the connection of the system under test (a block diagram is generally preferred over narrative) and the pertinent settings for each instrument (sample rate, timescale, points recorded, etc). Should you have any anomalies, such as unusual electrical activity, during your measurements, you would want to include those details.
A.  Example Methodology – Measurement Setup
A basic block diagram of the measurement system is shown in Figure 1. In order to accurately characterize UWB propagation over long distances in the forest, the measurement system utilized two broadband amplifiers: a high power amplifier at the transmitter, and a high gain amplifier at the receiver. A Tektronix AWG7102 Arbitrary Waveform Generator (AWG) operating at a sampling frequency of 20 GHz was used to create the transmitted pulse. In order to match the 0.7 - 4.2 GHz operating frequency of the power amplifier, the AWG was configured to generate a second derivative Gaussian pulse.
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Figure 1: A block diagram of the UWB Propagation Measurement System.
The AWG was also configured to output a trigger signal which was used by the receiver to initiate acquisition of a received waveform. Peak transmitter output power (as measured at the input to the antenna) was set at 46 dBm (40 Watts). At the receiver, a MiniCircuits ZHL-4240W amplifier was used to amplify the received signal, and a Tektronix DPO70804 Oscilloscope, operating at a sampling frequency of 25 GHz, was used to record received waveforms. Two different broadband antenna types were used during the measurement campaign, a set of biconical antennas and a set of TEM horn antennas. For both combinations, transmitter and receiver antennas were vertically polarized, and heights were nominally set at 1.3 meters above the ground. To calibrate the measurement system, the transmitter and receiver were relocated to a free-space environment, placed at a distance of 3.7 and 4.0 meters apart (for the bicones and horns, respectively), and the received signal was recorded. The ground reflection was time-gated out of the received signal, so that the line-of sight only signal could be used as the reference waveform.

A.  Example Methodology – Measurement Procedure
Propagation measurements were performed in the Blacksburg/New River Valley district of the Jefferson National Forest. Jefferson Forest contains a mix of conifer and hardwood trees along with low-lying underbrush/shrubs such as rhododendron and mountain laurel.

For each environment, three different transmitter locations were selected. Two of the transmitter locations were used with both bicone and horn antennas for straight-line measurements where a series of receiver locations were located at various distances along a straight line originating from the transmitter. For the third transmitter location, a “cross” style measurement was performed with the horn antennas, to ensure adequate characterization of the local environment. For the cross measurements, the transmit antenna was set up in the center of an environment, and receiver locations were located at various distances along straight lines in the North, South, East, and West directions. Overall, transmitter-receiver distances varied between 4.5 meters and 50 meters.
In this measurement campaign, a total of 12 separate transmitter and 93 separate receiver locations were utilized. Measurement sites were chosen to investigate the typical forest environments that would be encountered by UWB sensor networks or position location systems, including: line-of-sight (LOS), non line-of-sight (NLOS), and cluttered propagation environments. At every receiver location, a series of received waveforms were recorded along a linear measurement track.  Two types of track measurements were performed: parallel track measurements and perpendicular track measurements, and either or both types of measurements were performed based on the structure of the local environment. Parallel track measurements consisted of orienting the track parallel to the line connecting transmitter to receiver. Perpendicular track measurements consisted of orienting the track orthogonal to the line connecting transmitter to receiver. For both cases, received waveforms were recorded every 2 centimeters over the 1.2 meter length of the track, for a total of 60 received waveforms recorded along the length of the track.

RESULTS

The heart of a laboratory report is the presentation of the results and the discussion of those results. Much here depends upon your experiment and the purpose of your laboratory report. 
In discussing the results, you should not only analyze the results, but also discuss the implications of those results. Moreover, pay attention to the errors that existed in the experiment, both where they originated and what their significance is for interpreting the reliability of conclusions. One important way to present numerical results is to show them in graphs.
A.  Example Results & Discussion
The voltages as measured for the pressure and temperature transducers appear in Table 1. The first two columns of Table 1 show the measured voltages from the pressure transducer and the temperature transducer. Column three shows the measured values of pressures calculated from the following calibration curve for the pressure transducer [2]:
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where V equals the voltage output (volts) from pressure transducer, and p equals the absolute pressure (kPa).
Column four presents the measured values of temperature (K) calculated from the calibration curve for the thermocouple [2]:
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where Tref equals the ice bath reference temperature (0°C), VT equals the voltage (volts) measured across the thermocouple pair, and S equals the thermocouple constant, 42.4 µV/°C.
As part of this experiment, the theoretical values of temperature were calculated for each measured pressure value. In this calculation, which used the ideal gas equation, the volume and mass were assumed to be constant. These theoretical values of temperature are shown in column 5 of Table 1. 

From these measured values, a plot between temperature (K) and pressure (kPa) was created (Figure 2). As can be seen from the figure, the relationship of temperature versus pressure is roughly linear.  From this final column, we created a plot of ideal temperature (K) versus pressure (kPa) (Figure 3). As shown in the figure, the relationship between temperature and pressure is exactly linear.

A comparison between Figures 2 and 3 reveals significant differences. In general, the measured values of temperature are lower than the ideal values, and the measured values are not exactly linear. Several errors could explain the differences: precision errors in the pressure transducer and the thermocouple; bias errors in the calibration curve for the pressure transducer and the thermocouple; and imprecision in the atmospheric pressure assumed for the locale. The bias errors might arise from the large temperature range considered. Given that the temperature and pressure ranges are large, the calibration equations between the voltage signals and the actual temperatures and pressures might not be precise for that entire range. The last type of error mentioned, the error in the atmospheric error for the locale where the experiment occurred is a bias error that could be quite significant, depending on the difference in conditions between the time of the experiment and the time that the reference measurement was made.
CONCLUSIONS

The conclusions are the most important parts of your study. Whereas the RESULTS section has discussed the results individually, the CONCLUSION section discusses the results in the context of the entire experiment. Usually, the objectives mentioned in the INTRODUCTION are examined to determined whether the experiment succeeded. If the objectives were not met, you should analyze why the results were not as predicted.
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