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TechKnowToneIssue: 1.1 Released: 24/02/2018…Calibration In Sketch…

What do robots need to function?

• Relative coordinates, XYZ from a datum

• Movement sequence, like X0,Y0,Z0 to X1,Y1,Z1, etc

• Movement speeds

• Time delays

• Special functions, like jaw movements

• Sensor inputs

• Stored in a repeatable CNC machine program

A robot needs to be taught these things!

Your Reach Robot needs the same information
• But it has limited program space

• We embed the program in the Arduino sketch

• Including servo calibration values

• Keyboard app helps us program it
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TechKnowToneIssue: 1.1 Released: 24/02/2018…What you need…

Arduino Calibration Code Values:

• We use servo PWM values as constants in the Arduino code:

Values determined during the ‘Fine’ 

calibration process and entered into the 

code as constants.

Values determined after the ‘Fine’ calibration 

process. You will have determined your own 

‘Home’ and ‘Reset’ co-ordinates using the 

Windows calibration app.

‘Reset’
‘Home’

You will have determined your own 

calibration values for your Reach 

Robot and added them to your 

Arduino sketch.
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Robot Programming:

Things needed for Robot Programming:

• Windows PC, with Java runtime installed

• Arduino IDE; latest version with necessary libraries

• Servo Keyboard app: Servo_KeyBrd_Cntrl.exe

• Your calibrated Arduino .ino files

• Something like> My_Reach_Robot_00.ino

• An understanding of the ‘Move’ commands

Note: Your robot will need to be powered from a 7.5v 

mains adapter for the servo motors to function.

You can’t use the IDE serial monitor or program the 

Arduino whilst the keyboard app is running, as it hogs the 

USB interface. But if you click-right on the COM field this 

disconnects the keyboard app from the USB port.

Mains

Adapter
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USB



TechKnowToneIssue: 1.1 Released: 24/02/2018…Commands…

Reach Robot CNC Programs

An Arduino UNO sketch limits us to:

• Programs of 300 data blocks in length

• you can pre-store 32 XYZ locations

• you can use 10 labels for branching

• ‘Nesting’ is not supported

An Arduino MEGA would improve these limitation!

Servo Keyboard Control App

You will use this Windows App to:

• Move the robot servos to position the head

• Extract servo values for use in the CNC program

• Load and execute your program

• Confirm data block limits are not exceeded

• Fine tune positions
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TechKnowToneIssue: 1.1 Released: 24/02/2018…Sketch Function…

CNC Program ‘Commands’

‘Move Engine’ commands are declared and listed in Commands.h

This text file is automatically loaded with your Arduino sketch

All command mnemonics start with the ‘cmd’ prefix, like cmdClap0.

It is important to realised that commands may require a different number of memory blocks (Cnt).

Command mnemonics are actually stored as numbers (codes) in a memory array. ie. cmdEnd == -1

We only need to use the mnemonic and the block count to load them into memory.



TechKnowToneIssue: 1.1 Released: 24/02/2018…More…

We develop our program within a sketch ‘Function’

Sketch function name: moveToTest00

Initialisation calls and settings go here.

We load up to 32 target positions into an array.

It is best to use relative values, like Home0 - 302, 

but servo PWM numbers can be used instead.

Always use // descriptive text to remind you what the 

location is you are defining. This will help greatly when you 

come to reference it later. ie. cmdGoPos, 5.

Defining target positions can save code blocks and allow 

the used of the random command, cmdGoPosRnd.

You next write lines of code to load the move commands 

into the program array. Note that the number associated 

with the moveLoad… function call relates to the number of 

values being added to the program. For example 

moveLoad2(cmdWait,450) loads two values into memory; 

ie. the code for cmdWait and the value 450.
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Programming continued:

More commands defining the robots moments.

Note the cmdGosub_A calls to the subroutine with the 

label name cmdLabel_A, and how the code sequence 

returns to the next line after reaching the cmdReturn

command. Subroutines are used to reduce the number of 

code blocks used.

Note that the cmdEnd command is needed to avoid 

running into the subroutine code after cmdLabel_A.

If we don’t use subroutines we don’t need to used the end 

command.

Place subroutines at the end of your program, so that you 

don’t have to jump over them.

Having loaded your commands into memory this sketch 

function reports the number of code blocks consumed by 

it. A useful check to ensure you don’t exceed the limit!



TechKnowToneIssue: 1.1 Released: 24/02/2018…App Features…

Simple Example:
We will move the robot from the ‘Home’ position to a place 

on a board, where it will open and close its jaws 3 times.

• Use the Servo app to position the robot head.

• Tap the spacebar three times to get the readings:

• Click on this field to copy it to the clipboard.

• Past the copied text into your sketch and add the 

following lines so that it looks like this:

• Now compile your sketch and load it into the Arduino.

• Click-right on the app COM field to temporarily disconnect it.

• With sketch loaded, reconnect the COM link by clicking-left

• To execute the program click on the Tx field and type MX0.

• Then press the RETURN key to run it.
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Servo Keyboard App Features

RESET the app and 

the Arduino sketch.

PWM must be ON 

for many features 

to work. 2 second 

auto-cut-off.

Switch PWM OFF to 

save power. Keeps 

servos cooler.

Dither helps with 

fine tuning head 

positions.

Flat topped 

sinusoidal sweep.

Text commands 

sent from the app 

to the Arduino.

Click in this field to 

enter and send 

commands directly.

Press SPACEBAR to 

request all servo 

values from the 

Arduino.

Click this field to 

copy its contents to 

the clipboard.

Go to the

Home

position.

30 second 

auto-cut-off

Go to the

RESET

position.

2 second 

auto-cut-off

Click-left to 

connect via USB. 

Click-right to 

disconnect.

Press keyboard 

keys or click on the 

window icons.


