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Recent Tech Questions...

PROBLEM: My BugBrain is assembled, but I can’t download a program to it. The 4 LEDs on the front light
up, but the LED on the processor flashes red and green non-stop. What is wrong?

ANSWER: The flashing on the microprocessor means that the processor is running, but is unable to connect.
There are three things that you should check:

(1) Make sure the servos are not plugged in backwards. The black wires on the connectors should
be facing the outside edges of the board.

(2) Inspect the soldering. Check for cold or missing solder joints, or solder that runs across contact
pads.

3) Make sure that you are using the correct com port on your PC.

PROBLEM: My BugBrain does not walk in a straight line — it always goes a
little to the left or right. How can I get a straight path?

ANSWER: It is very difficult to get a robot walking *perfectly straight™
because (a) the servos being used are analog hobby servos, not high
performance servos — therefore there is a several percentage point variance in
their movement from step to step; (b) as the battery levels change, the amount of
servo power fluctuates, which causes small differences in the amount of servo movements; and (c) as the robot
crosses the walking surface, there will be varying levels of friction by the feet — which means that there will
be more or less push by the robot on each side, and not necessarily evenly.

However, given the above realities, here are some suggestions to make your BugBrain walk as straight as
possible:

(1) Make sure that all the legs are the same length, and that the bends in the legs are symmetrical
on each side. Put the BugBrain on a flat surface, and look at it from several angles to check for
symmetry. If necessary, loosen the set screws and adjust the leg length. You can also bend the
legs slightly as necessary.

(2) If the robot still has a consistent drift to one side or the other, then program it to take an extra
step at certain intervals to compensate for the drifting tendency.

3) Instead of #2 above, you can make the steps different lengths through the program code, thereby
moving one leg more than the others. This also compensates for the drift tendency, but in a
much more subtle way as part of the normal stride.

Code Example:

call moveservos(0.7,0.65,15) ==> no change to sample code

call moveservos(0.3,0.5,15) ==> the rest of these examples all change the numbers
from those given in the sample code. This results
in the legs moving different amounts

call moveservos(0.2,0.5,15)
call moveservos(0.2,0.35,15)
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Quick Tips for
Debugging Software

When a program doesn’t
run as expected, you can
usually look at what it’s
actually doing, compare it
to what you wanted it to
do, and then analyze the
code to see where it is
going wrong.

But when your program
won’t even compile, there
are a couple of things to
look for — common
mistakes that are easy to
overlook, but simple to
fix.

Typos!

Nothing will stop your
program faster than typos.
For example, if you define
Position2, but then later
try to modify Psition2,
you will get an error
(“Unknown identifier”
with the name of the
unrecognized term).

Incorrect Naming!

Be careful about naming
variables and functions.
Do not include spaces or
symbols in your names!
For example, if you call
“MoveServos” but then
write a function called
“Move Servos,” the
compiler will give you an
error. Names should
always start with a letter,
and consist only of letters,
numbers, or underscores.
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Expansions and Cool Stuff

Zaid S., a BugBrain user in Jordan, wanted to add an Ultrasonic Range Finder to his
robot. An ultrasonic range finder works by sending a sound wave (above the range
of human hearing) and measuring how long it takes for the wave to bounce back.
The longer the bounce, the longer it took to hit an object; therefore, the farther away
an object is.

Although many possible ultrasonic devices are available, this information is
specifically for the Devantech SRF04 (see ordering information below). To add this
device to your BugBrain (v.3.0.2), do the following:

1. Connect pin 11 on the BugBrain expansion connector (X1) to the range finder’s
“Echo Pulse” pin.

2. Connect pin 12 on the BugBrain expansion connector(X1) to the range finder’s
“Trigger Pulse” pin.

3. Connect pin 2 on the BugBrain expansion connector(X1) to the range finder’s “Ov
Ground” pin.

4. Connect pin 1 on the BugBrain expansion connector(X1) to the
range finder’s “5v Supply” pin.

To take a reading from the range finder, you must trigger the “Trigger Pulse” pin
(BasicX pin 12) with a 10 microsecond pulse, and then time how long it takes for the
“Echo Pulse” pin (BasicX pin 11) to change from a low state to a high state.

The trigger pulse can be achieved using the PulseOut() procedure in the BasicX
system library. The echo pulse can be achieved using the Pulseln() procedure in the
BasicX system library.

The echo pulse time value is approximately correlated to distance as follows:
100 microseconds ~ 3 centimeters

18 milliseconds ~ 3 meters

36 milliseconds ~ no object detected

Additionally, you must wait at least 10 milliseconds from the end of the previous echo
to the beginning of the next trigger.

Thanks to Zaid, for mentioning his addition to the BugBrain.
Do you have an idea too? Need help? Want to share? Let us know!

robots@YostEngineering.com

Ordering Information:  Devantech SRF04 Ultrasonic Range Finder

Price: Approximately $30 (USD)

Available from: Acroname, Inc. (http://www.acroname.com)
Mark Il Robot Store (http://www.junun.org)
Parallax (http://www.basicstamp.com)

SuperDroid Robots (http://www.superdroidrobots.com)
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