Getting started programming your i-bot

The following pages (up to page 16) walk a first time user through the process of
programming the i-bot’s microcontroller.

After that the descriptions become more brief as the user begins to understand and
become more familiar with the programming environment and the general protocols of the
i-bot icon language.

The i-bot icon language (i2L) has been designed to be as easy to use and understand as
possible and most of all fun!
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To program your i-bot

Step 1> Write your program
Step 2> Click ‘PROGRAM’

Step 3> Scan barcode

Step 4> Hold i-bot’s line tracker up to the white square

Step 5> Press i-bot’s rear button and the line tracker LED will come on

Step 6> When the line tracker LED has gone off press ‘'DOWNLOAD’ and hold i-bot
still until the download is complete. I-bot will chirp when the program has

been downloaded

Step 7> Scan the 2 barcode and press i-bots rear button to
start your program
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i-bot beeps once

Example Program
This program will make i-bot beep once and end
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WAIT

i-bot pauses (waits) at this point in the program for a period of time.

Minimum WAIT is .25 Seconds
Maximum WAIT is 63.75 Seconds
Resolution is .25 Seconds (250mS)

Example Program
This program waits for 1.5 seconds and then beeps once and then ends

Block Properties

T
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OUTPUT

QOuUTRPUT

Controls the left and right outputs to the LED ‘eyes’ and also the LED on the line tracker.

Output states:
1 = ON = High
0 = OFF = Low

Example Program
This program turns the left LED on, waits, beeps and then ends.

B Block Properties

auTPUT
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MOTOR

MOTOR

Controls the direction and time of the motors

Minimum time is .25 Seconds
Maximum time is 63.75 Seconds
Resolution is .25 Seconds (250mS)

Special Setting

When the number of seconds is set to 0 then the motor runs indefinitely until another
MOTOR block tells it to do something different.

Use the i-bot icons in the Block Properties to determine the direction that the motors will
turn the wheels.

Example Program

This program makes a beep then drives forward for 1 second, stops and then beeps again
before ending.
=

Block Properties
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LOOP

PROGRAM LOOP J

L}

Puts your program into an infinite loop (repeat)

Example Program

This program causes the i-bot to beep constantly as it’s in an endless program loop. The
only way to stop it is to take out the batteries.

START

FROGRAM LOOF

EHD LOOF
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IF... END IF...
For i-bot to be ‘intelligent’ it's going to have to make decisions!

So... How does i-bot make a decision?
One way is to check if a particular condition is “TRUE’ or ‘FALSE'.
IF ‘TRUE’ PERFORM AN ACTION...
To do this i-bot has an ‘IF... END IF..." statement
For Example:
IF button is pressed... BEEP
IF bumped... TURN AROUND
IF light is low... GO TO SLEEP
The following example shows you how this works when programming i-bot.

IF a condition is TRUE i-bot completes the ACTION

But if the condition is NOT TRUE i-bot skips over the ACTION and the PROGRAM
CONTINUES

PROGRAM
CONTINUES

See the following IF... END IF... statements
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IF (SWITCH)

IF(EWITCH)

Checks to see IF a SWITCH has been activated

Explanation

i-bot takes information from the outside world and responds to it. One of the most effective
ways this is done is through simple SWITCHes. I-bot has three possible SWITCHes, one
at the back and two optional SWITCHes on each side of the bumper.

You can make use of these SWITCHes in your i-bot program using the IF (SWITCH)
command.

Example Program

In this program i-bot goes around and around in a program loop and as the program goes
around it checks to see IF the left bumper SWITCH has been pushed. IF it has the BEEP
(ACTION) is activated.

This program uses a continuous PROGRAM LOOP, so to stop it you will need to remove
the batteries.

I n Block Properties
. START
FROGRAM LOOF i,.,,_J
IECEWITCHY |
EnD IF
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IF (MOTOR STALL)

Checks IF the motors are STALLed

Explanation

You can program your i-bot to detect IF the motors have stalled (become stuck). This
might happen when it's driving along and gets wedged or stuck in a sticky situation. IF this
was to occur your program would tell i-bot to reverse up or do what ever needs to be done
to get out of that situation.

Example Program

In this program i-bot drives along, but IF the motors stall an alarm is raised (ACTION)
(BEEP...BEEP...BEEP...) until the motors are free to move again.

This program uses a continuous PROGRAM LOOP, so to stop it you will need to remove
the batteries.
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IF (IR DATA)

Checks the incoming InfraRed data to see IF it matches a known code

Explanation

Remote control devices are everywhere and i-bot is no different. I-bot takes advantage of
a very common form of remote control — The standard TV/Video/DVD/whatever remote
control. These remote controls send out coded pulsating invisible light called ‘InfraRed’
(IR). Each button on your remote control sends a different code to the receiving device. I-
bot can record these codes and recognise them at a latter time.

The IF (IR DATA) command looks at incoming IR code and compares it to your chosen
code to see IF it matches.

Example Program

This program goes around in a loop checking to see if there has been any incoming IR
data that matches IR Datal. IF there is then the ACTION BEEP is carried out.

This program uses a continuous PROGRAM LOOP, so to stop it you will need to remove
the batteries.
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IF (AMBIENT LIGHT)

Compares the light level reading from the line tracker to see IF it is greater than (>) or less
than (<) your defined value

Explanation

I-bot has the ability to detect light levels through its light sensor on the line tracker module.
There are 256 different defined values to choose from. 0 is complete darkness and 255 is
bright light.

I-bot compares the light reading to determine IF it is greater than (>) or less than your
defined value.

Example Program

This program goes around in a loop checking the value of light from the sensor and
determining IF it is greater than (>) 128. IF the light level is greater than 128 then i-bot will
beep.

This program uses a continuous PROGRAM LOOP, so to stop it you will need to remove
the batteries.
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END PROGRAM
END PROGRAM

The END PROGRAM command stops i-bot from running through its program

Explanation

The above IF... END IF... programs all use a continuous loop which requires that the
batteries be removed to stop the program. The END PROGRAM command allows i-bot to
exit from a loop and stops its program without having to remove the batteries.

Example Program

Whilst this program uses a continuous PROGRAM LOOP (constantly beeps) it can END,
IF the rear button is pressed.
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WHILE... END WHILE...

i-bots other decision making ability comes from the WHILE... END WHILE... command
types.

i-bot uses this command type to continuously perform an ACTION WHILE a particular
condition is true.

For example:
WHILE a button is held down... KEEP BEEPING
WHILE bumped... KEEP TURNING AROUND
WHILE light is bright... STAY AWAKE
The following example shows you how this works when programming i-bot.

WHILE a condition is TRUE i-bot keeps on performing the ACTION.

But if the condition is NOT TRUE i-bot skips past the ACTION and the PROGRAM
CONTINUES.

Page 14



WHILE (SWITCH)

Performs an ACTION WHILE the switch is activated

Explanation
WHILE a selected switch (input) is activated i-bot will keep performing an ACTION.

Example

This program checks the state of the front right bumper and WHILE it is pressed i-bot
beeps. I-bot will continue to beep until the right bumper is released.

This program uses a continuous PROGRAM LOOP, so to stop it you will need to remove
the batteries.
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WHILE (MOTOR STALL)

Performs an ACTION WHILE the motors are STALLed

Explanation
WHILE the motors are stalled i-bot will keep performing an ACTION.

Example program

This program activates the motors to drive and will constantly beep WHILE the motors are
STALLed.

This program uses a continuous PROGRAM LOOP, so to stop it you will need to remove
the batteries.
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WHILE (AMBIENT LIGHT)

Performs an ACTION WHILE ambient light is greater than (>) or less than (<) your set
level.

WHILE (IR DATA)

Performs an ACTION WHILE incoming data is equal to your predefined value

TONE

Plays a musical note — 16 different notes and 8 different durations

Pause = on - has no sound

Value Note
0 A
1 B flat
2 B
3 C
4 D flat
5 D
6 E flat
7 E
8 F
9 G flat
10 G
11 A flat
12 A
13 B flat
14 B
15 C
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TIMER

The i-bot has three timers:
Timer0
Timerl
Timer2

Use the TIMER icon to select which timer you want to use and for how long you want it to
time for.

Increments are in .25 Seconds (250mS) up to 63.75 seconds.

To have an ACTION started due to a timer you must check the timer using either of the
two following icons.
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VARIABLE

The i-bot has 8 variables (0 to 7), which can be incremented or decremented.
A variable is a small piece of memory (8 bits/1byte), which can store changing/varying

values. You can think of variables as RAM in your i-bot, as the program can vary the data
contained in them just like your PC.

The counter is used to increment or decrement the variables.

This is useful if you want to count events (bumps, changes in brightness etc) or if you want
your program to do an action a certain number of times.

Use the IF(Variable) and WHILE(Variable) blocks to check the status of the variables.
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