Tele-Operation Experimentation
NAME:__________________________________
TASK:

Students will use teleoperated robots in a variety of settings to determine the effectiveness of wireless remote control in those environments.
CRITERIA:

Robots may vary from classroom to classroom. Units such as VEX, LEGO bricks with hand controllers, kit or component robots, or R/C cars may be used to demonstrate these principles: 
Battery wear can make a difference in performance, so ensure that your batteries in both the robot’s receiver and in the transmitter are fresh.

Depending on the strength of the system, you may need a larger extended area to work with. Hallways, gyms, or out of doors may work best for this series of experiments.

EXPERIMENT:

1. Read all the instructions carefully. You will start by making a hypothesis of what you expect to find in this series of experiments. 

2. Place the robot on blocks or provide some method to ensure the robot does not move. Assuming a small sized robot, one member of the team can hold the robot. If the antenna is flexible, roll it up so that there is minimal amount of antenna exposed. If it is a telescoping antenna, compress it into its smallest size.  Do the same with the transmitter antenna as well.
3. Starting next to the robot, send a signal from the transmitter and watch the wheels, tracks, etc. shift into motion.  Move a short distance, and send the signal again. Continue with the experiment and see how far away you get before you lose the signal completely. Did the signal gradually go, or drop precipitously? Keep good notes and transfer the data into a chart.

4. Extend the receiver antenna fully and repeat the process, charting the results. Was there any difference in signal strength or distance?

5. Now extend the transmitter antenna half way and repeat the process. Chart the results.

6. Finally extend the transmitter antenna fully and repeat the process, charting the results. Compare the graphs of the different experiments, and write a one page report on how you conducted the experiment and the results you produced, along with your conclusions about your hypothesis.

FOLLOWUP:

1.  Come up with an experiment of your own.  Will signals go through walls?  What if I point the Tx antenna 180 degrees away from the robot? What if I extend the antenna further by adding aluminum foil; or some other experiment related to signal strength. Write up a hypothesis, and the steps to be followed in conducting the scientific experiment. Either then conduct the experiment, or working with another team  of students, have them conduct your experiment and record the results.

EVALUATION:

	Points
	50
	40
	30
	20

	Experiment
#1 
	Experiment completed. Hypothesis stated, tested, data collected, and paper produced.

	Experiment mostly completed. Hypothesis stated, partly tested, limited data collected, or paper poorly produced.
	Experiment mostly completed. Hypothesis poorly stated, partly tested, little data collected, and paper poorly produced.
	Experiment not completed, Hypothesis missing, poorly tested, data not collected or poorly organized, and or no paper produced.

	Followup Experiment
	Idea conceived. Experiment completed. Hypothesis stated, tested, data collected, and paper produced.
	Idea conceived. Experiment mostly completed. Hypothesis stated, partly tested, limited data collected, or paper poorly produced.
	Idea poorly conceived. Experiment mostly completed. Hypothesis poorly stated, partly tested, little data collected, and paper poorly produced.


	No idea conceived. Experiment not completed, Hypothesis missing, poorly tested, data not collected or poorly organized, and or no paper produced.


