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Measuring G-force in Cars

My project is a car that measures g-force. In real life, sharp turns can lead to a lot of g-
force, which may be dangerous. The aim of my project is to test cars to see how much g-
force there is. | used Lego Spike Prime to build and program the robot.

How to Use the Robot

After starting the code, you will need to tell the robot if you want a gentle or hard turn.
Press the left button on the hub for a gentle turn, or the right one for a hard turn. After
that, the robot will go forward, turn for a while then go forward again. While it is driving,
measurements are being recorded on a line graph. The blue line shows g-force and the
red line shows angular velocity Z, which is degrees per second. You will see that they
stay around 0 when going straight, then suddenly go up when it starts turning. This is
because you only get g-force when turning, and there is only degrees of turns so angular
velocity has 0. Also, the g-force formula includes the radius of the turn, and the radius
will be inaccurate when going straight.

How the Program Works

When the program starts, it clears the line graph and moves the steering motor to
position 0. It then sets the movement motors to ports A and B and the speed to 50%.
Then it waits until a button is pressed. If the left button is pressed it sets the variable
“turn” to 40 and “radius” to 0.8 for a gentle turn. If the right button is pressed it will set
the “turn” to 78 and “radius” to 0.46 for a hard turn.

Later, the steering motor will turn to the position in the ‘turn’ variable. | have measured
the radii of these turns and put them in the code for the variable ‘radius’. If you want the
robot to do turns of different sizes to these, you will have to measure the radius of the
turn and putitin the code, as the program needs it for an accurate g-force
measurement. The radii can be slightly inaccurate on different surfaces.

After the setting the variables it will wait for 0.5 seconds, broadcast a message to
another part of the program, then the robot will start moving forward. The message tells
robot to start recording g-force and angular velocity. After 2 seconds of going straight,
the steering motor will move to whatever position is in the ‘turn’ variable, depending on
the button you pressed. It will keep turning for 4 seconds, then go straight again. To
record the data, it plots angular velocity to the red line. It also plots this formula for g-
force to the blue line:

Velocity?+(radius*9.8)
9.8 is a mathematical constant. It is the force of gravity acting on us every day.

This is the formula for velocity:



((Angular velocity Z*radius)*pi)+360

Conclusion:

In doing this project, | have figured out that sharp turns have more g-forces than gentle
turns. This robot can be used to test new models of cars to see how much g-force they
generate and assess their safety. | hope that this information and technology can be
used to improve the safety of cars.

The Code:




Finished Model:

Line Graph for Gentle Turn:

Red=Angular Velocity

Blue=G-force
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Line Graph for Hard Turn:
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Measuring the Radius:
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