
The swarm intelligence project relies on mainly communication for the ants to get across their messages while in the search for food.  The primary communication of ants is through the release of pheromones.  The ant that finds the food source first will leave the strongest trail because he has returned the quickest, since the scents have a tendency to wear off.  Thus the one who has returned the last resulting in the longest trail to the food source will have a weaker pheromone trail.   This is the basic idea behind the use of ant intelligence to find the solution to the shortest path algorithm.
Because we cannot simulate an ant to the degree of a robot having a nose and pheromone glands, we rely on radio frequency communication to communicate which path will be the shortest path, and what the pheromone information for that path is.  This will be accomplished with the help of a camera which will be aimed at a maze with three different paths.  It will determine which robot came back first, and initialize a virtual pheromone hint (variable) that will degrade as it would in nature since scents wear off..   The robot with the camera will then communicate to the “forager ants” which is the best path to the food source in a master slave communication relationship.  The “forager ants” will then follow this path until the path becomes unusable because of a block in the path.  Again, ants will go out and try to find the shortest path, and again the camera will start the pheromone clue and tell the other ants which is the best path to the food.

All communication will be done with the Parallax 433 MHz Transceiver.  The transceiver can be set up for switch mode or serial mode.   For this experiment serial mode is used to communicate from one bot to the other transceiver and from transceiver to Basic Stamp BS2pe.  Wiring the Transceiver up to the boe-bot has been done by this diagram:  
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The GND or ground pin is wired up to Vss or ground.  The +5VDC pin is wired up to Vdd or power.   And the mode pin is wired up to power.   Wiring the mode pin this way makes the Transceiver run in serial mode.  After this the only pins that require wiring are the TXD, TXFLO, and RXD pins which make serial communication possible.  TXD is for entering serial data to send out to another transceiver.  TXFLO paces the data being sent so that it is done so with maximum efficiency.  RXD is the pin that outputs data that is received by the receiver.   These three pins have been wired up to pin 0 for TXD, pin 1 for RXD, and pin 2 for TXFLO.  LEDs have been set up along the pins’ line so that when a pin is high then the LED will light up.  This enables one to see which kind of data is being sent, or that data is being sent at all.

Serial communication between two transceivers can be done with error checking using checksums with the XOR or CRC16 methods.  This is done in a master slave communication format with the Master calculating a checksum, then sending the packet.  Then the slave will calculate a checksum and if it matches the packet received by its master then it sends a message that it received the packet fine.  If the checksum does not match, then it tells the master to send it again.  This method ensures reliable and correct transmission.  This is the method that will be used for the swarm intelligence project.


So far, the method of communication has been a fairly simple one in which there is no error checking involved.  A TXFLO value has been used to maximize the throughput of transmitted data.  But, it is merely the use of the commands serin and serout to send and receive data at 9600 baud.  So far arrays have been sent back and forth which will be used in the future to hold direction values for the paths to the food source communicated by the lead ant to its master (bot with camera) and then to the foragers from the master.


The maze itself will have three paths: two purposely indirect paths and one direct path.  There will be corridors that can be blocked off by small wall sections so that a direct path can become an indirect one, or an indirect path can become the shorter one.

The camera will be overlooking this maze so that it can be on the lookout for the robot that returned first.  Thus,  there will need to be communication from the lead ant or the ant which found the food first to the master which path he took, so that the other ants know which path is the shortest path to the food.  This could be done visually through different colored tape, or through an array of map information telling the others what the map looks like.  
Navigation will be achieved using infrared detector and emitter sets made also by Parallax.  Only two of these are required, one for the front and one for the right side of the robot.  The navigation will be done using a right wall hugger algorithm, and the left wall will be explored by the front infrared receiver set by pivoting to the right.  These sets wire up to only one pin, and therefore send an infrared emission and receiving command along the same wire to the corresponding units.  These sets are very economical in their use of pins, and are easy to program.   The food will also be found using the front infrared set which will find a colored target at the end of the maze to save on pin space.

This is the state in which the project exists right now:  programming for simple communication (without error checking) is complete, the navigation algorithm is complete, and the prototype for the finished robot is complete.  What still needs to be done in this project is to start working on the maze itself, and get the camera set up above it to record the robot ants themselves equipped with colored markers, so that the rest of the program can be started.  This will involve communication between the master robot equipped with the camera code, and the foraging ants.   This is an experiment describing the effectiveness of robots and ant algorithms to solve the shortest path algorithm which is becoming an important tool in robot research right now, both inside and outside the military, for search and rescue applications.
