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• The satellite image (Figure 2) shows a much
larger area since the satellite was at a higher

altitude than the airplane from which the photo

was taken.  The satellite was directly overhead

(oblique view), while the airplane view was at an

angle (though cameras mounted on airplanes can

also take photographs from directly overhead).

• The satellite image appears to be made of small

squares. These are called pixels. Tell the

students that they will soon learn why this is so.

• Explain that during this investigation students will

learn how a satellite creates images, and how

these satellite images are used to study Earth.

2. On the board write “remote sensing” and ask

students if anyone has heard of this term.  Ask one

student to read a few sentences from a book.  Tell

the class that this student is using remote sensing.

Ask how can this be?  Explain that this student is

gathering information about something from a

distance and that this is a form of remote sensing.

Explain that the brain gathers information from a

book by analyzing and interpreting reflected light.

Explain that remote sensing is a way of gathering

information without touching the source of the

information, from as close as a book or from as far

away as a satellite in orbit.

Developing the Investigation
3. Ask students what they know about satellites.

Explain that a satellite is a small body, natural or

artificial, that revolves around a larger astronomical

object. The Moon is Earth’s natural satellite.  There

are many kinds of artificial satellites that serve

different purposes.  Some help communication by

transmitting signals from telephones and comput-

ers.  NASA’s satellites carry sensors that observe

Earth to better understand the environment. These

satellite sensors gather information about weather,

landforms, oceans, vegetation, land use, and other

things.  The information is transmitted to computers

on Earth. Information gathered by satellites is

displayed as pictures or “images.”

4. If an Internet connection is available, show the

class the animation of how one satellite scans

Earth. <http://earthobservatory.nasa.gov/Library/

AM1/anim/am_godview.mov> or <http://

earthobservatory.nasa.gov/Library/AM1/anim/

swath_modis.mov>  Have students note that as

Earth rotates, the satellite observes a new swath of

Earth surface.

5. How do satellites send images from space?

Tell students that they are going to draw a picture

to simulate how satellites send images from space

to computers. Give each student a copy of Log 3
and display a transparency of Log 3.

Tell students that you are the “sender” in the

satellite and each of them is a “receiver” in a

computer at a ground station that communicates

with the satellite.  They will draw a picture by

interpreting the signals you send them.  This is

remote sensing!

Tell the students that the squares on the Log are

called pixels. Each pixel must be completely filled

in with their pencils or left completely empty.  Tell

them that when you say “0,” the pixel is to be left

empty and when you say “1” the pixel is to be

completely filled in.  Read the “digital code” to the

receivers, the students.  Fill in the first few pixels

on the transparency to help them get started.

6. Color the pixels according to the directions.  Share

the finished products.  The pictures should all look

the same.  Help students figure out that they have

made an image of part of a river, where two

tributaries meet.  It may be difficult for them to

interpret the image because the pixels distort the

paths of the rivers but this distortion is an important

concept. Explain that pixels can be smaller or

larger and speculate with the class whether their

images would look more like actual river paths if

the pixels were much smaller. (Yes, the smaller the
pixels the more realistic the image.)

7. Putting the pieces together. Tell students that
computers create very many small images that

must be put together into larger images. To make

sure there are no gaps, each image shows part of

the previous image. Explain that only by overlap-

ping the images can we get a clear picture of a
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