MINDSTORMS NXT-G
~ )

PremierRescue

/
~

N

SPEED BUMPS

- J

G. Tardiani — NXTG Programming Guide 2008




MINDSTORMS NXT-G
~ )

PremieriRescue
o 4
4 )
The Speed Humps tileis not as much a programming challenge as itis a design challenge. A number of design
considerations need to be taken when designing your robot to successfully cross the Speed Humps tile. The
major problem confronting a robot designer is that when negotiating the Speed Humps, the robot can jump
about wildly and then lose the line. Things thatinfluence whether your robot can drive over the Speed Humps
without losing the line are;
e Speed of therobot when it hits the first hump
e Tyreand wheel material used
e  Wheel base —the distance between the front and the back wheels
e Track —width of the robot wheels
e  Error checkingin the program if the robot loses the line.
2hmm x 30mem Smm High
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20Cmim ® 30mm Smmi High
\3 J

G. Tardiani — NXTG Programming Guide 2008



MINDSTORMS NXT-G
(~ )

PremierRescue

4
N

N\

SPEED BuMmPS — ROBOT DESIGN

There are a number of different ways to build your robots so that they can successfully negotiate the Speed
Humps. Remember that you are restricted to 28cm diameter for your robot, so this will restrict how long and

wide your robot can be.

One other consideration is that all robot designideas expressed here are to do with robots built using Lego.

SKIDDERS AREOUT

The skidders used in the Rescue will not work with the Premier Rescue primarily because of the Spe ed Humps.
They will catch on the edge of the humps and either stop the robot from moving or be torn off the robot

(unless you use hot glue to hold your robot together).

-
The classic Lego teaching robot has a Skidder at one end.
The small dome Lego skidder works well for the rescue
| Robot shown here but will not work with Premier Rescue.
-

This skidder could possibly work in Premier Rescue if the
wheels were at the front of this robot, however, this is a
Rescue Robot and the light and sonic sensors indicate that
it is designed to move to the right. This type of skidder

would obviously catch on the Speed Humps.
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SPEED BUMPS — Rosor Desian (conr...)
JOCKEY WHEELS
Arear Jockey wheel can be used if its diameter is big enough to not get caught on the speed humps. However,
the biggest problem with jockey wheels is that they tend to jamb when wiggling back and forth with the robot
when line following and causes robots to behave erratically. You may also experience a stability issue with a
triangular robot when negotiating the Speed Humps.
This classic Jockey Wheel is from the TriBot
NXT teaching robot. This will work to a degree.
However, you can sometimes have problems
with the leading edge of the right angle hitting
the Sped Hump. Also the wheel size being
small will not negotiate the Speed Humps well.
This robot is using the caterpillar track. This
type of locomotion works over almost any
surface and will negotiate the speed humps
easily. However, track driven robots tend to
be too slow for competitive rescue unless you
can gear them up.
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SPEED BUMPS — Rosot Design (CONT...)
DESIGNS THAT WORK
To negotiate the speed humps successfully you need to design your robot so that it has the correct wheel
geometry, ground clearance, wheel base (distance between front and back wheels) and motor power.
WHEEL GEOMETRY
The distance between the front and rear wheels of a four wheeled robot must be of a distance that does not
belly out the robot frame as the robot negotiates the speed humps. For example, if your robots wheel base
allows the robot to have both front and rear wheels touching the tile base with a speed hump between the
wheels then there is a chance that the robot will become stuck. This is especially so if the wheel base is exactly
the same as the distance between the front edge of one hump and the front of the next hump. In this situation
the robot can get stuck with the driving wheels spinning on the front edge of the hump and the other wheels
also trying the climb up the other hump at the same time. This requires that the robot lift its entire weight at
the same time and can prevent the robot from easily negotiating the speed humps.
To avoid this problem, design your wheel base so that when negotiating the speed humps one set of wheels
are on one hump when the other set of wheels are on the tile. This will cause the robot to go up and down as it
goes over the humps, however, it will avoid the problems of the robot getting caught between humps.
Robots with longer wheel bases tend to negotiate the bumps better than short wheel base robots.
The track, width, of the robot wheels do not tend to have a great deal of influence over the robots ability to
negotiate the Speed Humps, however, a wider wheel base does give the robot more stability when negotiating
the Speed Humps.
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