
1. The light sensor reads the intensity on a scale of 1 – 100.
2. This number is fed into a math block .
3. The math block converts this 1 – 100 scale into a more manageable scale of 1 – 5.
4. The resulting 1 – 5 reading is sent to two places:

a) To the Bluetooth “send message block” 
b) To a switch containing motor commands. 

5. This switch contains five tabs and within each tab contains two motor blocks and a display block.  The motor 
blocks are specific to the left wheel (B) and the right wheel (c).

Light Sensor Reading Action of Motors
1 Hard right turn by greatly reducing power to motor C
2 Gradual right turn by slightly reducing power to motor C
3 Straight ahead with both motors equal
4 Gradual left turn by slightly reducing power to motor B
5 Hard left turn by greatly reducing power to motor B

6. The display will show the light sensor readings while the program runs and reveals this number on the screen 
of the NXT robot.

7. Ultrasonic sensor prevented the robots from running into obstacles by shutting down the program when 
coming within five inches of another object.

This paper explores multi‐agent NXT Robotics systems using a Bluetooth communication channel. The project consisted
of using Bluetooth technology to coordinate movements between two agents. The benefits of creating a swarm of robots
with individual capabilities include a more controllable system as opposed to a single and more complicated machine. The
lead robot was programmed to follow a specified path using a light sensor, then send, via Bluetooth, a message indicating
follower instructions. The sensitivity of the light sensor and the Lego Mindstorms NXT‐G software limitations created
inconsistencies in the follower program. Hypotheses regarding the lack of success in the following capabilities of the
robots involve limitations of the NXT‐G software. Our conclusion is that inability to adjust Bluetooth settings in the NXT‐
G software is the source of miscommunication between the robots. Specifically, the ability to adjust the rate of messages
sent/receivedmay improve overall communication.

The robots must be able to navigate in the given area as well as
know its absolute or relative position. This means that the
world, in which they are to act, must be simple enough for the
robots to resolve their position.

The robot utilized a black line of electrical tape to follow using
input from a light sensor. The light sensor recorded luminosity
as “light”: greater than 50% light, and as “dark”: less than 50%.

Robots must be able to communicate with each other in order to
cooperate and accomplish a common goal. This is achieved using
Bluetooth communication. The Lego NXT Mindstorms bricks and
software have Bluetooth capabilities to facilitate communication.

Send Message: The light sensor readings of
intensity produced a specific number in a range of
0–100. This number was sent via Bluetooth to the
follower robot.

Receive Message: Once received, this number was
linked to a specific movement. For example: 1
means turn left, 4 means turn right. Any
combination or series of numbers could produce a
specific series of movements.

Limitations: The Lego NXT robots are capable of one of two
tasks: receiving a message or acting upon a message. In the case
of sending and receiving continuous messages (as with the line
follow program), the follower robot may execute a command to
turn right, but get interrupted by further incomingmessages.

The purpose of our project is to create an autonomous multi‐agent
system with the Lego NXT robots. In this project we created a two‐
robot system where a lead robot traces the path of a black line on the
floor using sensors and a second robot follows the first robot without
sensor input.

The lead robot uses a light sensor to follow
the path then translates the sensor
readings into a numericalmessage. This
message is then sent via Bluetooth to the
follower robot, which then decodes the
numerical message into a series of motor
movements.
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As our interests in space exploration increase and technology
improves, the presence of robots in our society will continue to
increase. Research in robotics and need for autonomous robots is
increasingly necessary. Our work shows that the Lego Mindstorms
robots can bridge basic programming skills with those needed to
accomplish complicated robotics tasks. We conclude that limitations
identified with the Lego NXT‐G software hinder the ability to
accomplish a truly autonomous lead‐follower relationship. While
sending a single message and demanding a single action is possible, a
continuous stream of messages involving specific actions requires
better coordination between robots. Bluetooth synchronization
between leader and follower robots is necessary in order to accomplish
any continuous coordinated movements, our work shows that the
NXT‐G software cannot accomplish this task. Future research using
any other third party firmware and/or programming languages such as
Java or RobotCmay yieldmore reliable results.


