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Application note: potentiometer project
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1 INTRODUCTION

1.1 Objective of this document
The objective of this document is to describe how to use Wawilib in a simple practical example.

In many applications you need some kind of rotary knob to modify the setpoint for a parameter. It
can be the temperature for a temperature controller, it can be the setpoint for the speed of an
engine or some other sort of setpoint.

In industry (certainly some years ago) one used a knop that drove some kind of variable resistor.
When you turn the knob, the resistor value changes. So by measuring the resistance of this resistor,
you know the position of the knob.

A potentiometer has 3 connections in most cases: 2 fixed to an internal resistor and 1 connection
connected to a moving contact that can move over this resistor. The resistance value between the
moving contact and the fixed connection points changes along with the user moving the knob or dial.

If you want to know the position of the potentiometer in an Arduino board, you connect one fixed
end to 5V, the other to OV and the moving contact clamp an Arduino analog input. As you turn the
knob or dial the output value of the potentiometer goes from 0V to 5V. So you know the state of the
knob or dial.

Not quite: it can be so that the resistance of the wires in the OV and the 5V connection are not 0 or
not the same depending on: the type of connection, the construction of the potentiometer and the
length of the wires. So the 0 position of the potentiometer is not exactly OV and the max position
deviates a bit from 5V as well.

The objective of this demo is to show how to scale to exactly 0-100% whatever the deviations of the
electrical configuration are. The technique used can be used in many other application as well. We
will use Wawilib to look at the raw values, modify the scaling parameters and display the value of all
the parameters involved.

1.2 Required user experience
You should be familiar with the tutorial “Getting started with WawiLib using the USB programming
port”. There are no specific additional requirements.

1.3 Required hardware
Arduino board (in this case A Mega2560 or compatible, Uno is also OK).
e PC:

o Arduino IDE software.

o Wawilib-PC software.

o WawiSerialUsb Library installed in on the PC in the Arduino IDE.
A potentiometer (20K in this example).
e Some wires to connect the potentiometer to the Arduino board.
USB cable.

WAWILIB 1.6.1. 2 13/2/2021
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2 Hardware connections

2.1 Equivalent drawing of a potentiometer connected via wires to an Arduino.

l—-Arduino 5V

Ra (= Rwire)

potentiometer Rp| =—=Arduino A0

I

Rb (= Rwire)
L~Arduino GND

Fig 1. Equivalent drawing of potentiometer + connecting wires.

In Fig 1. Rp is the potentiometer, Ra represents the resistance of the wire between 5V of the Arduino
and the first fixed clamp of the potentiometer, Rb does the same for the wire from the second fixed
clamp of the potentiometer to the Arduino GND. The variable clamp of the potentiometer is
connected to A0, an analog input of the Arduino board.

2.2 Calculation of the voltages V+ and V- (for the specialists)

l—. Arduino 5V

Ra (= Rwire)

V+

+«—e Arduino A0
potentiometer Rp

v-—]

Rb (= Rwire)
L'Arduino GND

Fig 2. Voltage drop over Ra makes V+ < 5V, potentiometer in its upmost position.

A0 = V+=5V * (Rp+Rb)/(Ra+Rp+Rb) [voltage divider equation]

The equation above implies that as long as Ra is not 0, V+ will not be 5V. So the voltage at input AO of
the Arduino with the position of the potentiometer in its upmost position will not be 5V but a bit
below 5V (for example 4.95V) hence we need to correct the input at A0 to make sure 4.95V is
converted to the value 100% for the setpoint of our motor or other application.

Note: if the wires are very short you will see no practical influence of the wire resistance but in a
larger application, they can play a significant role.

WAWILIB 1.6.1. 3 13/2/2021
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2.3 Hardware connections

v Connect the GND pin of the interface converter to one fixed side of your potentiometer.
v Connect the 5V pin of the Arduino to the other side of your potentiometer.

v' Connect the Arduino Mega to the PC using the USB cable.

Rp

[ Analog -~ A0

3.3v
5V
Ground
Ground

5V

Analog - Al
Analog . A2
Analog - A3
Analog - A4
Analog — A5
Analog — A6
Analog — A7

Analog - A8
Analog —~ A9
Analog - A10
Analog - ALl
Analog — Al12
Analog - A13
Analog -~ Al4
Analog -~ A15

Ground

Ground
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Fig3. Arduino - potentiometer connections.
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3 Arduino software.

3.1 Openthe "WawiEmpty" example

WawiEmpty is installed on your PC when you install the WawiSerialUsb library. To install the

v' Open an empty framework example with WawiLib connection for the USB port:

sketch_feb13a | Arduino 1.8.13
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+O

Open Recent

Sketchbook

Examples X =

Close Ctrl+W Examples for Arduino Uno WiFi Rev2

Save Ctrl+s EEPROM ==

Save As... Ctrl+Shift+S SoftwareSerial ST SR

WawiBlinkDueNativeUsb

VRV

: SPI s L
Page Setup  Ctrl+Shift+P Wire WawiBlinkEsp8266SerialUsb
Print Ctrl+P WawiBlinkMega2560SoftSerial
Examples from Custom Libraries WawiBlinkMKR10X0SerialSer1

Preferences Ctrl+Comma

Adafruit Circuit Playground WawiBlinkMKR10X0SerialUsb

k|
Quit Ctrl+Q Adafruit Unified Sensor > WawiBlinkNano33BleSerialSer1
] APA102 > WawiBlinkNano33BleUsb

ArduinoBLE > WawiBlinkNano33lotUsb
BMP180MI > WawiBlinkNano33SerialSer1
DHT sensor library > WawiBlinkNodeMcuSoftSerial
Domolib > WawiBlinkSerial
DS3231 > WawiBlinkSerialSer2
hd44780 > WawiBlinkSoftSerial
HX711 Arduino Library > WawiBlinkUnoWifiRev2
LiquidCrystal PCF8574 > WawiBlinkUsb
Rtc by Makuna > WawiBlinkUsbLight
TM1638plus > WawiEmpty Ik
WawiEthernet > WawiRecUsb
WawiSerialUsb > WawiWatchUsb
WawiWifi >

>

INCOMPATIBLE

ki

Fig 4. How to open the "WawiEmpty" example.

Potentiometer application

WawiSerialUsb library, see the "Getting started with WawilLib using the Arduino USB programming
port." chapter 2: "INSTALL WAWILIB SOFTWARE".

EE S SR DR K S R R R S S

*
~

*

Project Name: WawiEmpty
File: WawiEmpty.ino

Description: empty demo file to get you sarted with WawiSerialUsb libary.
Use the USB programming port to make connection with the Arduino board.
Variables can be checked & modified with the WawiLib-PC software.

Remove or modify the lines with //? to get you started.

Author: John Gijs.

Created Jan 2021

More info: www.sylvestersolutions.com

Technical support: support@sylvestersolutions.com
Additional info: info@sylvestersolutions.com

#include <WawiSerialUsb.h>

WawiSerialUsb WawiSrv;

// declare your variables:
//? int a=500;
//? char s[20]="Hello world.";

WAWILIB 1.6.1. 5
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void wawiVarDef()

{
// make variables visible to WawilLib:
//? WawiSrv.wawiVar(a);
//? WawiSrv.wawiVarArray(s);

}

void setup()

// intialize your serial port:

Serial.begin(115200);

// initialize the WawilLib library:
WawiSrv.begin(wawivarDef, Serial, "Empty Demo Arduino");

}

void loop()

// print variables to the WawilLib-PC console output window:
//? WawiSrv.println(a);
//? WawiSrv.println(s);

// wait a bit to make sure you can read the output in the WawilLib-PC output window
//? WawiSrv.delay(1000);

// do the internal WawilLib housekeeping:
WawiSrv.loop();

Fig 5. "WawiEmpty" source code.

v' Compile and load the example in the Arduino board.

3.2 Modify the example to read and scale analog input value.
v/ Add the yellow code to read the analog input and scale it (estimate scale) to 0-100%:

#include <WawiSerialUsb.h>
WawiSerialUsb WawiSrv;

// declare your variables:
int potMin = 9;

int potMax = 1000;

int potAct;

float potPct;

void wawiVarDef()

{
// make variables visible to Wawilib:
WawiSrv.wawiVar(potMin);
WawiSrv.wawiVar(potMax);
WawiSrv.wawiVar(potAct);
WawiSrv.wawiVar(potPct);

}

void setup()

// intialize your serial port:

Serial.begin(115200);

// initialize the WawilLib library:
WawiSrv.begin(wawivarDef, Serial, "Empty Demo Arduino");
// define A@ as analog input:

pinMode (A@, INPUT);

WAWILIB 1.6.1. 6 13/2/2021
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void loop()

// read analog value

potAct = analogRead(A9);

// scale analog value

potPct = (float)100.0 * (potAct - potMin) / (potMax - potMin);

// do the internal WawilLib housekeeping, so we can monitor and modify potMin,
// potMax, potIst and potPct with WawilLib-PC.
WawiSrv.loop();

}
Fig 6. "WawiEmpty" source code modified to read and scale analog value.
v" Compile and load the example in the Arduino board.
WAWILIB 1.6.1. 7 13/2/2021
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4  Test the application and tune the parameters potMin and potMax.

4.1 Connect your board with WawiLib-PC.

If you have followed the demo "getting started with WawilLib programming port", then you should be
familiar with the following steps. If not, follow the demo first.

v Start Wawilib-PC.
v' Go to "Settings\Communication interfaces".
v Select the settings for your board:

Serial communcation scan settings  Ethernet UDP or Tep/lp communication scan settings

Baudrate Parity Board familiy Serial ports
[1300 [J1200 [ Even Mo family (usb te serial, .. [ com
2400 [ 4300 [odd [ VR (UND, MEGA, ...) [ coms
[J9600 119200 [ None [15AM (DUE) [Jcoms
138400 [ 57600 T N []5AMD (MKR, ZERG, ...) comz22
115200 [ 230400 : o [IMEBED (Nano 33 BLE .}

1250000 [] 500000 [z [ImegaAVR (UNQ WiFi Rev2, ..)

[1 1000000 [[] 2000000

[C1ESP8266 (NodeMeu, ...)

Scan list + scan status

[V]=Active/Alias  Interface Parameters Board ID Status scanning  Interface status Add
@seﬂ E Seral: COM22  115200,8,N,1,AVR  Empty Demo Arduine  SCAN_TODO ITF_OFFLINE
Update
Remowve
Clear list
Start scan Stop scan Ok Cancel

Fig 7. Connection parameters settings (serial port number can be different).

v" Press "Add".
v" Press "Start scan".

v The following message should appear to indicate that you are properly connected:

Serial communcation scan seftings  Ethernet UDP or Tep/lp communication scan settings

Baudrate

Parity Board familiy Serial ports
300 [1z00 [ TEves [ No family (ush to serial, ..) Ccown
D400 [l4a00 [Jodd [ AVR (UNO, MEGA, ) [lcoms
[J9s00 115200 None [ SAM (DUE) Clcoms
38200 57600 [ comzz
stol Scanni leted x
S il canning complete
4
250000 1500000 O o Scanning finished, B
11600000 ] 2000000 Live Arduino interfaces activated.
Scan list + scan status
[Vl=Active/Alias | Interface Parameters Board ID Status scanning  Interface status Add
[Fsert T Seriak COM22 115200, N,1AVR Empty Demo Arduina  SCAN.OK_AR... [TFOFFLINE
Update
S Betrone
Clear list
Startscan | | Stepscan ok Cancel

Fig 8. Connection parameters settings (scanning finished).

v" Press 2 x "ok" to close the message and the scan range dialog box.
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4.2 Display the variables of interest.

Potentiometer application

- Wawilib-PC [\WT3100 g\ WawiP otMeter Wif]- [\ T3 10 g\ brohWawiP otMeter, WawiP otMeter. W] = O =
Hic_fdt Jettngs bl
# B BH & M 6 @ T B @ +
Mew Open Save Print Copy Cut Paste Offline  Setup() | Loop() = Write all
. InterfacefArd. ID . Variable name. Actual value . Write valuei Forrnat. Variable address and status o
1 serl/Empty Demo Arduino . pothMax 1000 : INT .@potMax:OXOZN [2 byte] x 1-- VAR_READIMG_OK - .
2 | serl/Empty Demo Arduino pothin 0 INT  @potMin=0x027B [2 byte] x 1-- VAR_READING_OK -
3 | serl/Empty Demo Arduing potAct a4 INT | @potAct=0%x0270 [2 byte] x 1 -- VAR_READING_OK -
f‘ | serl/Empty Demo Arduino potPct 94 float @potPct=0x0277 [4 byte] x 1 -- VAR_READING_OK -
5
= v
£ >
Index Time Node Message ”
047 13/02/2021 10:25:34.671 serl/COM22/Empty Dema Arduine  Closing communications port
048 13/02/2021 10:28:51.809 serl/COM22/Empty Demo Arduino  Opening serial port [COMZ22] ... OK
048 13/02/2021 10:28:51.809 serl/COM22/Empty Demo Arduine  Setting port parameters [baud=115200 parity=M data=8 stop=1]
030 13/02/2021 10:28:52.813 serl/COMZZ/Empty Deme Arduine  Reading arduine settings from Arduino:
051 13/02/2021 10:28:52.833 serl/COM22/Empty Demo Arduine  Arduino library version 01.08, Arduine buffer size: (RX, TX)=(64,64
032 13/02/2021 10:28:52.834 serl/COM22/Empty Demo Arduine  Reading arduine settings from Arduino:
053 13/02/2021 10:28:52.855 serl/COM22/Empty Demo Arduine  Arduino library version 01,08, Arduino buffer size: (RX TX)=(54,64
034 13/02/2021 10:28:56.063 serl/COM22/Empty Deme Arduine  [Row 1] Writing variable potMax=1000 (INT) completed.
035 13/02/2021 10:28:56.064 serl/COM22/Empty Demo Arduine  [Row 2] Writing variable potMin=0 {INT) completed.
036 13/02/2021 10:30:37.351 Wawilib Saving variable file [WT3100g\bro\WawiPotMeter\ WawiP otMete
057 13/02/2021 10:31:15.370 Wawilib Saving interface file [\\T:fg\g\\’-’awiPotMeter.Wif] oK.
L4
£ >
Loop() Autowrite on REC1 [RECO_NO_TAGS] cnt=0 serl=Empty Demo Arduino= COMZ22/115200,8,M,1,AVR [ITF_LOOP] msg.ok/tot: 1765/1765
Fig 9. WawilLib-PC with variable names of interest.
v" Fill in the names of the variables in the column "Variable name".
v" Press "Setup()".
> The actual values of potMax, potMin, potAct and potPct should appear.
v" Turn on the dial of your potentiometer.
> The actual values of potist and potPct should change.
Wawilib-PC DT 10 g \WawiP othMeter Wif]-[WT3 100 g\ broh WawiPotMeter\ WawiP otMeter, Wi f] 23 O >
File Edit Settings Help
fH B H @ 1 I | S - @ ©m @ s
Mew Open Save Print Copy Cut Paste Offline  Setup()  Loop() Write all
Interface/Ard. ID Variable name | Actual value | Write value | Format v."
1 - zerl/Empty Demo Arduine . pothax T 1000 - | INT “@potMax:{)x'DE{}D [2 byte] x 1 -- W4
2 serl/Empty Demo Arduino pothdin 0 INT  @potMin=0x027B [2 byte] x 1-- V£
3 serl/Empty Demo Arduine potict INT  @potAct=0x027D0 [2 byte] x 1-- VA
4 serl/Empty Demo Arduing potPct 1,2 float  @potPct=0x0277 [4 byte] x 1-- VA
5 T
- L
£ >
£ >
Leop() Autowrite on REC1 [RECO_MNO_TAGS] cnt=0 serl=Empty Demo Arduino=COM22/115200,8,N,1,AVR [ITF_LOOP] m
Fig 10. Variable names of interest after change of potentiometer position.
WAWILIB 1.6.1. 9 13/2/2021
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4.3

Tune the low scale value.
v" Turn on the dial of your potentiometer until the value of potAct minimum, but no further
and then stop turning.
» You have now reached the minimum position of your potentiometer.

File Edit Settings Help

Interface/Ard. ID Variable name | Actual value | Write value | Format v: "

1 'serh‘Empty Demo Arduino | potMax . 1000 . COINT .@potMax:DxDZDﬂ[z byte] x 1 -- Wi

2 serl/Empty Demo Arduino potMin 0 INT  @potMin=0x027B [2 byte] x 1 -- V£

3 | serl/Empty Dema Arduing pothct INT  @potAct=0:027D [2 byte] x 1-- VA

4 serl/Empty Demo Arduino potPct 94 float  @potPct=0x0277 [4 byte] x 1 -- VAI

5

= v
< >
< bd

~ Wawilib-PC [\ T3 100 g\ WawiP otMeter, Wif]-[\\ T3 10 g\ brol\WawiP otMeter\WawiPotMeter Whf] — O x

A B H & N A ™ W ©| @ +

MNew Open Save Print Copy Cut Paste Offline  Setup()  Loop) Write all

Loop() Autowrite on RECT [RECO_MNO_TAGS] ent=0 serl=Empty Demo Arduino=COM22/115200,8 N, 1, AVR [ITF_LOOP] m

Fig 11. Variable names of interest after at minimum potentiometer position.

Copy the value potAct (in my case 94) into the field "Write value" next to potMin.
Press "Write all".

You have now changed the minimum scaling value to 94.

In the same time as potPct should change to something close to 0.

vV Vv X

F

<

<

MNew Open Save Print Copy Cut Paste Offline  Setup() Loop()  Write all

= Wawilib-PC [WT210\ g\ WawiPotMeter, Wif]-[\\ T3 100 g\ brol\WawiP otMeter\ WawiP otMeter. Wif*] — O >
ile  Edit Settings Help

B H & My & & @ & @ +

Interface/Ard. ID Variable name | Actual value Write value | Format v: "

1 | serl/Empty Deme Arduine . potMax . 1000 . COINT l@potMax:OxD?_Dﬂ [2 byte] x 1-- Vi

2 serl/Empty Deme Arduino pothin G4 94 INT  @potMin=0x027B [2 byte] x 1 -- V£

3 | serl/Empty Demo Arduing pothct 94 : INT  @potict=0x027D0 [2 byte] x 1 -- VA

4 serl/Empty Deme Arduine potPct 0 float  @potPct=0x0277 [4 byte] x 1 -- VA

5

= v
>
>

Loop() Autowrite on RECT [RECO_MNO_TAGS] cnt=0 serl=Empty Demec Arduino=COM22/115200,8 N, 1,AVR [ITF_LOOP] m

Fig 12. Variable names of interest after at minimum potentiometer position, scale corrected.
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4.4 Tune the high scale value.
v" Turn on the dial of your potentiometer until the value of potAct maximum, but no further
and then stop turning.
> You have now reached the maximum position of your potentiometer.

s Wawilib-PC PO T3100 g\ WawiPotMeter, Wif]-[NWT3 100 g\ brolhWawiP otMeter Wawi PotMeter, Whf™] — O X
File Edit Settings Help

A B B & b X B T B G ¢

Mew Open Save Print Copy Cut Paste Offline  Setup()  Loopl)  Write all

InterfacefArd. ID . Variable name | Actual value Write value . Format V: 2
1 | ser-'l_:"-l-it:npty.[jemo Arduino | potN‘Iax . 1000 . COINT @.pofMaxzDﬁcC;iDD-ié Eytej x1--Vt
2 | serl/Empty Demo Arduine  patMin %4 INT  @potMin=0x0278 [2 byte] x 1 -- Vi
3 serl/Empty Demo Arduine pothct 979 INT  @potAct=0x027D [2 byte] x 1 -- VA
4 | serl/Empty Demo Arduino potPct 476821 float @potPct=0x0277 [4 byte] x 1 -- VAI
2
3 W
< >
£ >

Loop() Autowrite on RECT [RECO_MNO_TAGS] cnt=0 serl=Empty Demo Arduino=COM22/115200,8,N,1,AVR [ITF_LOOP] m

Fig 13. Variable names of interest after at maximum potentiometer position.

Copy the value potAct (in my case 979) into the field "Write value" next to potMax.
Press "Write all".

You have now changed the maximum scaling value to 979.

In the same time as potPct should change to something close to 100.

Vv X

Wawilib-PC [\WT310hg\WawiPotMeter. Wif]- [\ T3104g\brohWawiP othMeter\WawiP otMeter. Wi f™] — O b
File Edit Settings Help

A B B & N & & @ ©® | @] +

New Open Save Print Copy Cut Paste Offline  Setup()  Loop() Write all

Interface/Ard. ID Variable name | Actual value | Write value | Format vi"

1 I serl/Empty Demo Arduino - pothax - 979 - 979 COINT .@pUtMax:ﬁxﬁzw [2 byte] x 1 -- WL

2 | serl/Empty Dema Arduine potMin 94 INT  @potMin=0x027B [2 byte] x 1 -- V£

3 serl/Empty Derno Arduino potict 980 INT  @potAct=0x027D [2 byte] x 1 -- VA

4 serl/Empty Demo Arduino potPct 100,113 float  @potPct=0x0277 [4 byte] x 1-- VA

5

& W
< >
< >

Loop() Autowrite on RECT [RECO_NO_TAGS] cnt=0 serl=Empty Demo Arduino=COM22/115200,8,N,1,AVR [ITF_LOOP] m

Fig 14. Variable names of interest after at maximum potentiometer position, scale corrected.

WAWILIB 1.6.1. 11 13/2/2021
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4.5 Update the sketch with the values for potMin and for potMax.
v/ Add the yellow code to read the analog input and scale it (true scale) to 0-100%:

#include <WawiSerialUsb.h>
WawiSerialUsb WawiSrv;

// declare your variables:
int potMin = 94;

int potMax = 979;

int potAct;

float potPct;

void wawiVarDef()

{
// make variables visible to Wawilib:
WawiSrv.wawiVar(potMin);
WawiSrv.wawiVar(potMax);
WawiSrv.wawiVar(potAct);
WawiSrv.wawiVar(potPct);

}

void setup()

// intialize your serial port:
Serial.begin(115200);
// initialize the WawilLib library:
WawiSrv.begin(wawivarDef, Serial, "Empty Demo Arduino");
// define A@ as analog input:
pinMode (A@, INPUT);

}

void loop()

// read analog value

potAct = analogRead(A9);

// scale analog value

potPct = (float)1e0.0 * (potAct - potMin) / (potMax - potMin);

// do the internal WawilLib housekeeping, so we can monotor and modify potMin,
// potMax, potIst and potPct with WawilLib-PC.
WawiSrv.loop();

Fig 15. "WawiEmpty" source code after updating of scaling.

v" Go offline in WawiLib-PC.
v' Compile and download the new code to your board.
v" Go online with WawiLib-PC and check the result.

WAWILIB 1.6.1. 12 13/2/2021
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File Edit Settings Help

A B H & m X% ® ® © | @ +

New Open Save Print Copy Cut Paste Offline  Setup() = Loopl) = Write all

Interface/Ard. ID Variable name | Actual value | Write value | Format Vi

1 | ser1/Empty Demo Arduing - pothlax - 979 - 979 | INT -@potMax: (e0200 [2 byte] x 1 -- W4

2 serl/Empty Demo Arduino pothin 94 94 INT  @potMin=0x0202 [2 byte] x 1 -- VA

3 serl/Empty Demo Arduino pothct 931 INT  @potAct=0x027D [2 byte] x 1 - VA

4 serl/Empty Demo Arduino potPct 100,226 float  @potPct=0x0279 [4 byte] x T -- VAl

5

- v
£ >
€ >

Loop() Autowrite on RECT [RECO_MO_TAGS] cnt=0 serl=Empty Demo Arduino=COM22/115200,8 N, 1, AVR [ITF_LOOP] m

Fig 16. Check of updated settings for potMax and potMin.

5 FURTHER READING

This demo demonstrates how to tune and test a simple potentiometer application using WawilLib.
We first opened a framework sketch, then we added some lines of code to define the scaling
variables, we exposed the variables to WawiLib using WawiVar(), then we added code to read and to
scale the variables themselves from the analog 10 and the last step was the actual scaling.

As this is a very simple task, other ways to obtain the same result exist, but a your application
becomes more and more complex, the Wawilib way is simply a more structured, user friendly and
powerful way to do things.

| hope you enjoyed this demo. Visit us on www.sylvestersolutions.com for the other demos.
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