Smart Lighting 

Lab Module 4: Light, Spectrum, Wavelength, Luminosity

Objective: This lab is about light including what is produced by LEDs.

Background reading

· Visible Spectrum: http://en.wikipedia.org/wiki/Visible_spectrum
· Solar Radiation: http://en.wikipedia.org/wiki/Solar_radiation
· Power: http://en.wikipedia.org/wiki/Orders_of_magnitude_(power)
· Gain: http://en.wikipedia.org/wiki/Gain
· Lux: http://en.wikipedia.org/wiki/Lux
· Illuminance: http://en.wikipedia.org/wiki/Illuminance
· Luminosity: http://en.wikipedia.org/wiki/Luminosity
· Visible Spectrum: http://en.wikipedia.org/wiki/Visible_spectrum
· Color Rendering Index: http://en.wikipedia.org/wiki/Color_rendering_index 

· Color Temperature: http://en.wikipedia.org/wiki/Color_temperature 

Overview
1. Light, spectrum, wavelength, luminosity

2. Units of light

3. Wavelengths of light

4. Power, power measurement, gain

Rhett Board and Mobile Studio Setup:
1. Find two adjacent computers in the lab. Log into a machine next to your teammate(s). 
2. Setup your Rhett boards as in Module 1

Team Exercises

1. Setup 

a. Setup one Rhett Board using a photodiode circuit as shown in the schematic below 
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b. Connect the photodiode circuit to the A1+ and AGND pins and enable the oscilloscope on channel 1

2. Qualitative Measurement

a. What is the ambient light level? Under what conditions should you measure this? Lights on? Monitor? Projector?

b. Determine the difference, as measured in gain (or loss) between different lighting scenarios.

c. Use the computer optical mouse as a light source. What are the characteristics of the light emitting from the mouse? Frequency? Intensity relative to ambient? At what distance?

d. What are the characteristics of the light reflecting from the projection screen?

e. What are the characteristics of the light from the fluorescent tubes overhead?

3. Intensity with Distance: Using the flashlight and reference model shown below, measure, record, and plot the signal as follows:

a. Distances from 0 to 1m at increments of 10cm, then at 2m and 3m

b. Convert to gain (loss) using the spreadsheet on the web site

c. Experiment with lenses, reflectors, etc.

d. Observations? Performance?


[image: image2]
4. Intensity with Departure Distance from Center: Using the reference model below, measure, record, and plot the signal as follows:

a. At a distance of 1m, lateral deviations from 0 to 1m in increments of 10cm. 

b. Convert to gain (loss) using the spreadsheet on the web site


[image: image3]
5. Intensity with Departure Angle from Center: Using the reference model below, measure, record, and plot the signal as follows: 
a. At a distance of 1m, angular deviations from 0 to 45 degrees in increments of 5 degrees

b. Convert the measurements to gain (loss) using the spreadsheet on the web site


[image: image4]
6. Design

a. Setup your LED on one Rhett Board using the AWG1 and AGND pins
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b. Point the LED at the photodiode at approx. 1m (the LED and photodiodes should be set up each on their own board. You should be able to see the optical waveform on the oscilloscope. 

c. Observe the output via the spectrum analyzer.  You should see a peak at 5KHz.  Set the spectrum averaging to 16 to see better peaks. 

d. Using the Arbitrary Waveform Generator, produce a sine wave at 5KHz with 0.25V peak-to-peak and 2.5V offset. This will drive a sine wave as an optical output.

e. This now can send sine-modulated light to the receiver. 

f. As in the previous step, investigate the angles and distances at which the signal can be received. 

g. What are your conclusions about how you might design a system that needs the best signal to the photodiode?

Discussion and Wrap up:

· Be prepared to discuss your group’s results with the class. 

· Update your log books.
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