Edison V3 driving and turning accurately

As Edison is a real-world robot and not a character in a video game, real-world
forces act upon Edison that video game characters don’t experience, which affects
how accurately Edison can drive and turn. Some of these real-world forces are
gravity, friction and inertia.

Gravity pulls down on the Edison robot giving the tyres traction, but also provide
friction on the skid. When turning, the robot changes its inertia from being stationary
to moving and then from moving back to stationary again.

These forces can cause Edison to either over turn or under turn. Here are some
environment factors that can be adjusted to help improve turning accuracy.

Driving surface

The surface that Edison is driving on has an effect on how well the tyres grip and
how well the skid slides. Bumpy, rough or sticky surfaces are not good for accurate
turning, as the tyres can slip and the skid can have too much friction and not slide
easily. Therefore, accurate turning is best achieved on a flat smooth surface, such as
paper or a laminated desk top.

Turning speed

Turning fast might look good, but it causes the tyres to lose traction (just like a drag
car). This is because Edison has stationary inertia and it takes force from the wheels
to change this state of inertia. If the tyres don’t have enough traction and spin too
fast, then they slip. The same thing happens when the turn finishes, as the Edison
now has moving inertia that needs to be stopped. If the wheels stop and the tyres
slip against the driving surface, then the Edison over turns. Therefore, accurate
turning is best achieved at slow speeds. The lower the better.

€very robot is different

Each Edison robot is a little different and so what one Edison thinks is a 90-degree
turn another might think is a 97-degree turn. To fix this there is a way to calibrate
(tune) how much each Edison turns.

Achieve most accurate turning by:
- Driving on a smooth flat surface
- Turning at low speeds
- Drive and turn calibrate your Edison V3 robot

- Use waits between changes in direction to allow Edison to come to a stop
before moving again
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Calibrating €Edison V3 for accurate driving and turning

Calibrating Edison V3 is easy to do, but you will need to pay close attention to the
following instructions. To help, the next page has everything you need to calibrate
your Edison V3.

Scanning barcodes

The steps below require the scanning of barcodes. Here are the steps to scan a
barcode.

. Place Edison facing the barcode on the right side

Press the record (round) button 3 times

Edison will drive forward and scan the barcode

| : Perform a drive calibration

. Scan the first barcode on the next page

. Place Edison down on a flat smooth surface and press the play (triangle)

button twice.

Edison will drive back and forth at different speeds, calibrating for the correct
speed.

When the calibration is complete Edison will stop driving. If during the drive
calibration Edison bumped into something, then repeat the drive calibration process.

Step
1.

2.

2: Perform a turn calibration
Scan the second barcode on the next page.

Place Edison on the turn calibration pad (next page) inside the Edison outline
and press the play (triangle) button.

Edison will spin clockwise four times (make sure you count four complete
turns). When Edison stops it should be facing the green zone.

If Edison is not facing the green zone, use the round and triangle buttons to
correct the position so the Edison is facing the green zone.

Reposition the Edison inside the outline and press the square button and
Edison will spin anti-clockwise four times (make sure you count four complete
turns). When Edison stops it should be facing the green zone.

If Edison is not facing the green zone, use the round and triangle buttons to
correct the position so the Edison is facing the green zone.

Press the square button to finish the turn calibration.

Repeat the above process to ensure the Edison rotates four times and finishes each
spin in the green zone. You may need to repeat this process three or four times.
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Edison V3 drive and turn calibration sheet
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Scan barcode and perform
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-
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Scan barcode and perform
@ turn calibration on the
calibration pad below
<3

Green zone
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Adjust clockwise

= Calibration done

= Adjust anti-clockwise
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Additional information

How accurate is accurate?

Driving on a smooth flat surface and using a low speed, the Edison V3 robot can turn
90 degrees with an accuracy better than +/-2.5 degrees. This means a programmed
90-degree turn can be between 87.5 and 92.5 degrees.

The accuracy after the four rotations should be better than 40 degrees (inside the
green zone). This equates to 10 degrees per 360-degree rotation or 2.5 degrees per
90-degree turn. You may be able to achieve even better accuracy by getting the
Edison to finish the calibration facing the middle of the green zone.

Paper and intended driving surface

If the paper the turn calibration pad is printed on is either a lot smoother or a lot
rougher than the driving surface of the maze etc, then there will be slight differences
in turn accuracy. For the absolute best results, perform the turn calibration on the
intended driving surface.

Trouble shooting

€dison does not start the turn calibration
Check that you have Edison V3. Edison V2 does not have a turn calibration feature.

Ensure the Edison has the latest firmware update. To check and update the firmware
visit any of the three programming apps:

From the Menu (top left), select ‘Update firmware’ (requires a USB connection).

€dison will complete the turn calibration on the page, but will not turn

accurately on the maze

If the maze has a rough or grippy surface, then Edison will struggle to turn
accurately. For the best results, try performing the turn calibration on the maze
surface.
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Try adding waits in between each drive movement. This allows Edison to come to a
complete stop before driving again. Adding half a second between each drive
movement will improve accuracy.

Use the lowest available speed. This reduces inaccuracy caused by inertia and
spinning wheels (skidding).

After calibrating €dison still under steers

Closely watch the Edison as it turns, looking to see if the movement is smooth or
jerky. If the movement is jerky, then one of the following points maybe the issue.

Check the driving surface to see if the skid is gripping to the surface. The skid should
slide on the driving surface without sticking. This can occur on some very glossy
printing, paint or waxed floors. Plain paper or a laminated table top should be tested
as these are the best driving surfaces for Edison.

Check that the tyres are clean and do not have oil or excessive dust. This can cause
the wheels to slip and skid easily and reduce turning accuracy.

Check the skid for wear. If the skid is worn down and has a rough appearance, then
it may need replacing.
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