[image: image1.jpg]IEY Faraday





[image: image2.jpg]the Institution of

Engineering and Technology

Faraday





[image: image3.jpg]




	Robot Swarms

	
	
	

	Investigating the necessity of developing standards and protocols for communication                                                          

	Robots

Scientists and engineers have been fascinated by the idea of creating robots for a very long time. In fact, the Ancient Greeks were probably the first people to create things that could be called simple robots. These were usually powered by steam or falling weights and were used more to provide entertainment than anything else.

Science and engineering have come a long way since then and new materials and technology mean that robots today can carry out many different tasks; often more efficiently than humans.

Swarms

Working independently in seemingly separate areas, scientists and engineers have been trying to explain the behaviour of swarms and flocks of animals. This research has led them to realise that the complex behaviour we see in a flock of
	starlings or a large shoal of fish is actually produced by the individual members following a very simple set of rules.

Robot swarms

In the last 20 years these two separate areas have started to come together as scientists and engineers realise that there could be many uses for small, simple robots that work together in swarms. These robots could be the size of footballs or they could be no bigger than a full-stop on this page. Individually they may not be able to accomplish much, but get them working together and they can do a tremendous amount.

Some of the areas where robot swarms could be useful include:

· Search-and-rescue operations 
· Surveillance 
· Space exploration 
· Cleaning oil or other chemical spills 



You are a team of engineers working for a company called Search & Rescue Ltd. This company designs equipment for helping emergency services locate people in need of rescue.
Their latest design is the SR4000 swarmbot. This is a simple robot designed to move like an insect. It has six legs which give it excellent mobility over rough terrain.
It measures approximately 15 cm across and is equipped with an infrared sensor which can detect body heat from people who may be buried under rubble after events such as earthquakes and bomb explosions. This sensor has a sideways range of 2 metres and can penetrate up to 10 metres downwards through rubble.
The SR4000 is designed to work in swarms of at least 50 to allow maximum coverage of ground in the minimum amount of time.
In order for the swarm to operate there will need to be some kind of control over the individual robots.

Your task as engineers is to come up with a way of controlling the swarm, while allowing the swarmbots to operate with maximum efficiency.
Once your team has developed a control method, you will need to explain it to the rest of the group.
Swarm control
There are two main ways that you can control your robot swarm:

· Sending commands directly to the robots to control what they do

· Equipping each robot with a set of rules that will allow it to operate autonomously (without outside interference).

It is up to you to decide which method will work best. The sections below should help you make your decision.
Direct control

Advantage: You will know exactly where every robot is and what it is going to do next.

Can you think of any disadvantages?

To control the robots, you will need to send them signals. What kind of signals will you use and how will you get the signals to the robots?

In order to tell each robot what to do next you will need to have a detailed picture of where that robot is and what it is doing. How will you know this?

Autonomous rules

Advantage: Reduces the amount of information you have to send to the robot.

Can you think of any disadvantages?

As you will not be in direct control of the robots, you will need to programme each one with a set of rules that will allow it to operate flexibly, but for you to still have a reasonable idea about what it will do in any given situation.

What will the rules have to cover? These could be things like speed and direction, but they will also have to cover how each robot responds to movements of other robots nearby. You might want to think about how flocks of birds or shoals of fish manage to keep together.

Now decide on which method is going to give the best results and write down how your particular system is going to work.

Once you have done this, you will need to present your ideas to the rest of the class.



