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Build and Calibrate a Remote Sensing satellite
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Build and Calibrate a Remote Sensing Satellite  
The Design Challenge: Build a model of a remote sensing satellite that can be used to detect light reflected or emitted from a landscape.

Remote Sensing Satellites


Scientists can use satellites to study large areas of Polar Regions. Light emitted or reflected from Polar Regions can be received by satellites and transformed into an electric signal.  The electric signal can then be transformed into a radio wave that is transmitted to scientific stations on Earth’s surface. That information can be used to create maps of Polar Regions. Thos maps can provide information about the health of vegetation, types of precipitation, seasonal changes in landscapes, and many other important processes. 
Light Emitting Diodes

Light emitting diodes (LEDs) are commonly used to convert an electric signal into visible light. LEDs have a wide range of uses.  Examples include the small lights on an alarm clock or a computer.

LEDs can also convert visible light into an electrical signal.  The voltage of the electrical signal generated by the LED depends on the color of light reflected or emitted in the direction of the LED and on the intensity of the reflected or emitted light. 
Materials Note: The following materials were provided for each group of teachers at the STEM Polar Connections summer institute and at the STEM Ed Saturday Seminar. 
· LEDs of different colors.
· Infrared or Ultraviolet LEDS (optional)

· An electric meter with millivolts settings.
· A barrier strip. 
· A piece of emery cloth or fine sandpaper.
· Connecting wires with an alligator clip at one and a banana plug at the other end.
· Paper cup.
· Sheets of paper (black, white, red, orange, yellow, green, and blue).
· Stopwatch (optional).
· Ruler and meterstick.
· Light source.
· Colored markers, pencils, tape etc.
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Build a Model of a Remote Sensing Satellite

Step One: Connect an LED to one side of the barrier strip.
1. Lay a LED device on cardboard or on paper. Use emery cloth or fine sandpaper to carefully clean the lead wires of an LED. 

2. Use a screwdriver to loosen two screws on one side of a barrier strip so that the lead wires of the LED can be attached to that side of the barrier strip.

3. Use a screwdriver to carefully curl each end of the LED lead wires into the shape of a semi-circle so that they can wrap around the stems of the screws of the barrier strip. One semi-circle should curl to the right and the other should curl to the left.

4. Gently separate the wire leads of the LED so that each lead wire can wrap around the screws of the barrier strip.

5. Attach the lead wires of the LED to the stems of the two screws on one side of the barrier strip and tighten the screws until the LED is secure.
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Step Two: Connect the alligator clips of the connecting wires to the barrier strip.
1. Use a screwdriver to loosen two screws on the other side of the barrier strip.

2. Attach the alligator clip ends of the connecting wires.  Make sure that the metal alligator clips on the two connecting wires DO NOT TOUCH each other.  That will create a short circuit that prevents the LED signal from being detected.
3. Tighten the two screws. Do not put too much pressure on the alligator clips.
Step Three: Create a model of a remote sensing satellite.

1. Use a pen or pencil to carefully put a hole in the center of the bottom of a paper cup. The hole needs to be big enough for an LED to be inserted into the hole.

2. If necessary, trim the rim of the hole so that an LED can easily be inserted into or removed from the paper cup.

3. Use tape to attach the barrier strip to the outside of the bottom of the paper cup so that the LED is inside the paper cup.  
Step Four: Connect the connecting wires to the electric meter.
1. Make sure the meter is turned off. 
2. Connect the banana plug of one of the connecting wires to the COM terminal of the multimeter.

3. Connect the banana plug of the other wire to the V/Ω terminal of the multimeter.

4. Set the dial of the multimeter to 200m setting in the DCV section of the multimeter. 
Calibrate your model of a remote sensing satellite.
Light Sources


The LED in the model remote sensing satellite is designed to detect light reflected from sheets of paper of different colors.


Some classroom have enough natural and artificial light to provide enough incident visible light for the LED to detect. If not, the following procedure can be used to provide sufficient visible light.
1. Securely attach a light bulb holder to a support. 

2. Insert a light bulb into the unplugged light bulb holder.
3. Create a layer of sheets of black paper.

4. Move the light source close to the sheets of black paper.

5. Plug in the light source and turn on the light bulb.

6. Adjust the angle of incidence of the light and the distance of the light from the paper so that a fairly uniform area of light is at the center of the layer of paper. Do this carefully. The light bulb holder may be hot.
The Calibration Procedure


The following procedure can be used to collect data in order to calibrate a model of a remote sensing satellite.  All data should be recorded. Team members need to determine how the data will be collected. During additional trials, team members should take turns with tasks involved in collecting data.
1. Construct a stack of different colored sheets of paper in the following order; white, red, orange, yellow, green, blue, and black.  The white sheets should be on top of the stack and the black sheet should be on the bottom of the stack. It is a good idea to create an area of several sheets of each color of paper.
2. Construct a Data Table to record electric signal data.

3. Hold the model of the remote sensing satellite over the center of the white sheets of paper.

4. Turn on a light source, if used.

5. Turn on the electric meter and record the number of millivolts for the electrical signal produced as visible light is reflected from the white sheets of paper and detected by the LED. The meter reading will fluctuate but should reach a fairly constant value. Any negative sign can be removed by switching the connections to the meter.
6. Use a ruler to determine the distance between the paper cup and white paper that produces the strongest electric signal. Maintain that height as you continue to change the color of the paper. Try not to cast a shadow onto the paper.
7. Remove the layer of white sheets of paper exposing red sheets of paper. Record the meter reading.

8. Continue to remove successive sheets of paper until a meter reading for the black sheet of paper has been recorded.

9. Turn off the electric meter.

10. Turn off the light source, if used.

