Exploring the Relationship Between

Orbits, Coverage and Resolution

The intent of this exercise is to allow you some time to create a classroom exercise(s) to explore some of the concepts pertaining to satellite orbits.  We are providing materials and a framework to allow you to explore possibilities for finished lessons.

Objective: Design classroom activities to explore the relationships between:

1) Orbital height, inclination (angle of the orbit relative to the north pole) and area of coverage on the Earth’s surface.

2)  Orbital height, resolution, and coverage.

First exercise framework:

The ball represents the Earth (or any other nearly spherical heavenly body).  The streamers can be used to represent the area of the Earth covered by the satellite sensor.  The flashlight is the satellite sensor and the beam of light is the area that the sensor observes on the earth.

Some concepts that can be explored (and turned into exercises).

What is the relationship between the height of the satellite and the area it observes on the Earth (there are possibilities for relationships that can be measured and or graphed)?

What are the advantages/disadvantages of different kinds of orbits?

What is the relationship between the angle of the orbit and how many orbits it takes to cover the entire surface of the globe?

Second Exercise Framework:

This one you would have to design mentally until you are back at your home base or you can use your cell phone camera.

If you have ever played with a camera with a telephoto lens you know that the more you zoom in the more detail you can see but at the cost of seeing a smaller area.   Satellite sensor designers face the same limitations.  You should be able to create some simple exercises to demonstrate this point with a video or still camera.  This could best be done if you have a large mural, painting or map available nearby for the students to use.  Alternatively you could print out pages with different size fonts and hang them across a wall.  On a shoestring you could simply draw across a board with different sizes of print.

So what can you design to explore these relationships?

There are a lot of possibilities for extension to related math concepts that can be tied in to these exercises. 

