The TI–Bot Users Guide

Specifications/Justifications:

The TI-robot from Norland research (www.tirobot.com) is a simple programmable robot that interfaces with the TI-83+ and TI-84+ series graphing calculators.  The programming of the robot is done via the calculator keyboard in the PROGRAM mode.  There are also a number of downloadable programs from the website and from the included CD, which can be directly loaded into the graphing calculator from the computer (no need to punch them in by hand).  The programming commands and syntax are simple enough to be used by middle school students and will help expose these students to innovative uses of the graphing calculator long before they would ordinarily have the opportunity to see one.  Because graphing calculators are now allowed on SAT and ACT exams, students who are not well versed in the use of graphing calculator technology are at a distinct disadvantage on these tests.  The TI-bot gives teachers the opportunity to involve students in 21st century thinking projects using mutually supportive 21st century technologies.  Have fun operating your TI-bot!!

Programming the TI-bot:

Every program command includes four numbers.  The first three numbers are all single digit numbers that provide basic commands to the servo-motors and the bumper sensors on the front of the robot.  The fourth number represents a time and can range from 1-10000.  The syntax and description of the programming is illustrated below.

The syntax of each programming command looks like the following:

Send ( {# # # , # } )

Get (R) 

The “Send” command sends instructions from the calculator to the robot.  The “Get” command retrieves information from the robot.   Every “Send” command must be accompanied by a “Get” command.

The First Number:  
1 – Forward for a specified time (the specified time is the fourth number)




2 – Forward until the bumper is depressed




3 – Forward for a specified time or until the bumper is depressed

The Second Number:
0 – Left motor in reverse




1 – Left motor inactive




2 – Left motor forward

The Third Number:
0 – Right motor in reverse




1 – Right motor inactive




2 – Right motor forward

The Fourth Number:
Time in centiseconds.   For example 300 is three seconds.

Example:  This program tells the robot to go forward for three seconds, turn right, and go forward for 5 seconds or until it hits something.

Send ({122,300}) 
(both motors going forward for three seconds)

Get (R) 
Send ({120,50})
(left motor going forward, right motor going backward for ½ of a second)
Get (R)

Send ({322,500})
(both motors going forward for five seconds or until the bumper is depressed)
Get (R)

TI-83+/84+ Button Pushing Sequence:

Task:  Program TI-bot to drive forward three seconds and display the time it traveled.
Step

Button

Button Location

Command














1.

   ON

Lower left side next to the 0
Power on


2.

PRGM

Three keys up from the 8

Enter program mode


3.


  (x2)
Right above the CLEAR key
Scroll to NEW for new program


4.
              ENTER

Bottom right


Create new program


5.

   2nd 

Yellow key


6.

ALPHA

Green key


Letters for the program name

7.

  Math

Below green key


Enter the letter A


8.

 APPS

Next to MATH key

Enter the letter B


9.

 PRGM

Next to APPS key

Enter the letter C


10. 

ENTER

Bottom right


Accepts the name



11.

PRGM

Three keys up from the 8

Get to the program menu


12.



Right above the CLEAR key
Get to the I/O Command menu


13.



Right above the CLEAR key
Get to the SEND command


14.

ENTER

Bottom right


Enter the SEND command



15.

   2nd

Yellow key





16.

    (

Right above the 8


Enter a left brace


17.

     1

1 key



Timed command


18.

     2

2 key



Left motor forward


19.

     2

2 key



Right motor forward

20.

     ,

Right above the 7 

Separates the commands


21.

   300

Enter the number 300

Three second time for the motors


22.

    2nd

Yellow key


23.

     )

Right above the 9


Enter a right brace


24.

     )

Same key as above

Enter a right parenthesis 


25.

ENTER

Bottom right


Accepts the SEND command

26.

PRGM

Three keys above the 8

Starting to enter a GET command


27.



Above the CLEAR key

Get to the I/O command menu


28.


  (x2)
Above the CLEAR key

Get to the GET command


29.
              ENTER
  
Bottom right


Enter the GET command


30.
             ALPHA

Green key


Ready to enter a letter


31.

    X

Multiply key


Enter the letter “R”


32.

     )

Above the 9


Close right parenthesis


33.
              ENTER

Bottom right


Accept the GET command


34.

PRGM

Three keys above the 8

Starting to enter a DISP command


35.



Above the CLEAR key

Get to the I/O command menu


36.


  (x2)
Above the CLEAR key

Get to the DISP command


37.
              ENTER
  
Bottom right


Enter the DISP command


38.

      (

Above the 8


Open left Parenthesis


39.
             ALPHA

Green key


Ready to enter a letter


40.

    X

Multiply key


Enter the letter “R”


41.

     )

Above the 9


Close right parenthesis


34.

   2nd

Yellow key


Getting ready to leave the menu


35.

MODE

To the right of the yellow key
Quitting the PRGM menu


36.

PRGM

Three keys above the 8

Reentering the program mode




37.
              ENTER    (x2)
Bottom right


EXECuting the program

NOTE:  BEFORE YOU HIT THE ENTER KEY FOR THE LAST TIME, MAKE SURE YOUR ROBOT IS ON.  THE ON BUTTON IS ON THE BOTTOM OF THE TI-BOT.
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