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Electronics 101

Current flows from + to — when a circuit is complete
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Breaks if to much current goes through. l
We use a resistor to limit the current.
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E | eCt rO n | CS 10 1 blue line on breadboard

connected to -
red line connected to +

Current flows from + to — when a circuit is complete =
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Breaks if to much current goes through.
We use a resistor to limit the current.
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Electronics 101: Breadboard power

If you are going to use the ESP module, you need a power module : —— .
If using Arduino Nano, you do not need this 2o

Connect a power source after you have
finished building the prototype and
verified all connections!

blue line connected to -

red line connected to +
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- set 1 switch to 5V
f and the other to 3.3V
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power pins, so if you connect it to USB, you

can use these (no power module needed),

you may also use this Arduino as a power module if
you do not have one at hand ;-) Introduction to Sensors - Industry 4.0 with Human Touch




Arduino Nano
connected to USB
(for power)

Tutorial to build this Complete optical sensor with Arduino Nano
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Arduino Nano
connected to USB
(for power)

Recommended for
starters!

——""

Tutorial to build this

Complete ultrasonic sensor with Arduino Nano



https://home.et.utwente.nl/slootenvanf/2021/09/15/distance-sensor-with-alarm/

set switch to 5V

Connect to battery,
Tutorial to build this or connect usb cable at other end

power module
Ultrasonic sensor MUST be

connected to 5V

set switch to 3.3V

connection to GND

Connect to USB cable for power,
or connect battery at other end

3.3V line connected to
3V pin of ESP32 module

ESP module (\
Complete sensor with ESP module


https://home.et.utwente.nl/slootenvanf/2019/11/19/connected-distance-sensor-esp32-module/

Arduino programming

This is 1.x version,
latest is 2.x

z—

€% sketch_aprifa | Arduino 1.8.5 -

File Edit Sketch Tools Help

Setup( ) - start sketch_apriga

* Arduino program also called: sketch | o program, runs | v =0 ¢
. . 2 S/ put your 3
e Language: C++ (similar to Java) once |
B
« :_I. J_.::lz_{_:l {
* Download & install Arduino Desktop | 100P():runs 7 /e o
continuously 5 )

IDE @ arduino.cc/en/Guide
e Start with Examples:
arduino.cc/en/Tutorial/BuiltiInExamples
e ...o0r use examples from practical

after setup()
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Getting Started
Environment
Troubleshooting

Reference

Galileo Help
Getting Started
Troubleshooting

Edison Help
Getting Started
Troubleshooting

Find in Reference Ctrl+5hift+F
Frequently Asked Cuestions
Wisit Arduino.cc

About Arduino

Arduino/Genuino Uno on COM12



https://www.arduino.cc/en/Guide/HomePage
https://www.arduino.cc/en/Tutorial/BuiltInExamples

A0 rOMTEaNS
1

R SR
DIGITAL (PWM-~) E B

Learn from examples ot b

&% sketch_apriZa | Arduino 1.8.5

File Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+0

7 &9 Blink | Arduino 1.8.5 — ] *

File Edit Sketch Tools Help

Open Recent : Built-in Examples
Sketchbool ; 01.Basics : AnalogRead5erial
Examples : 02.Digital 3 BareMinimum
lose Lirl+W 03.Analog 5 Elink 14
Save Ctrl+5 (4. Communication ; DigitalReadSenal :' Example WebS|te, W|th
Save As... Ctrl+5Shift+5 05.Control : Fade ::_ Complete gU|de
) 06.5%ensors 3 ReadAnalogVoltage 19
Page Setup  Ctrl+5Shift+P o
. 07.Display > -
Print Ctrl+P -
08.5trings ] 2
Preferences  Ctrl+ Comma 09.USE ¥ ol
= SR Y 25 // the setup function runs once when you press reset or power the board
Quit CrlsQ 10.5tarterkit_BasickKit 26 |void setmp() {
11.Arduinol5P ] 27 // initialize digital pin LED BUILTIN as an output.
28| pinMode (LED_BUILTIN, OUTFUT):
Examples for any board L
Bridge ¥ -_ // the loop function runs over and over again forever

[ 32 wvoid loop() {
33 digitalWrite (LED BUILTIN, HIGH): /f turn the LED on (HIGH is the wvoltage lewvel)
' loop(): turn LED on and off ) deleyoon); /) weit fora second )
35 digitalWrite (LED_BUILTIN, LOW); ff turn the LED off by making the wvoltage LOW
I 36 delay (1000} ; // wait for a second

G5SM
LiquidCrystal
Robot Control
Robot Motor
5D
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Run a program et

e.?, ir_sensor_with_display | Arduinc 1.8.10 CIICk Upload
File Edit Sketch Tools Help /J -
Auto Format Ctrl+T 'ﬁ' ir_ss:%@play | Arduine 1.8.10
: : Archive Sketch File EditAketch Tools Help
Ir_sensor_with Fix Encoding & Reload
1 Manage Libraries... Ctrl+Shift+]
; _f'-" ) Serial Monitor Ctrl+5Shift+ M ir_sensor_with_display
al x Serial Plotter Ctrl+ Shift+L 1
5 2 arp IR sensor uses SharplR librar
- WiFi101 / WiFiMNINA Firmware Updater 3 R it . illaume—ri charpIR
7 4
2 Faramml e Blynk: Check for updates B P B 5 Nienlayw uaes TT8a274h
g - Blynk: Example Builder & Z'.'.'.-:e:- :'i'.j'_'_'_::.-:::'. 31ikraus 2
. . Boards Manager... -
10 Blynk: Run USBE script /
- o ESP266 Sketch Data Upload A °| 7 wample Dasec FERS e e B S
a8 Arduino AVR Boards ll'_l
Select Board, “ | Board: "Arduino Nano" ; o )
de < Arduing ¥dn 11
PFOCGSSOF and POI’t Processor: "ATmega328P (Old Bootloader) 1 Arduino/Genuine Uno 12 |// Include libraries:
ine Port: "COMTT : Arduino Duemilanowve or Diecimila 13 #include <SharplR.h>
17 #define IR Get Board Info _ 14 #include <U8g2lib.h>
18 #definse mo ®* Arduino Mano =
15 Programmer: "AVRISP mikdl" - Arduino/Genuino Mega or Mega 2560
201// Create Burn Bootloader Arduino Mega ADK
21 S5harplR Iyc—rroos e .
- Arduine Leonardo

€9 sketch_aprlfa | Arduino 1.8.5
= -aprida| Learn more
File Edit Sketch Tools Help

Getting Started |
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Programming

Initialize LED_BUILTIN pin as an output pin with:

pinMode (LED_BUILTIN, OUTPUT); \\\\\\\\\\\\\\\\\\

In the main loop, you turn the LED on with:

digitalWrite(LED_BUILTIN, HIGH); ——— |

€% Blink | Arduine 1.8.5 — O ¥

File Edit Sketch Tools Help

25/ the setup function runs once when you press reset or power 1

-

26 woid setup() |
27 Jf 1nitialize digital pin LED BUILTIN as an ocutput.

TZE® pinMode (LED BUILTIN, OUTEUT};

29}

31 | // the loop function runs over and over again forewver

32 |wvold loop() {

3> digitalWrite (LED BUILTIN, HIGH): /f turn the LED on (HIGH :

34 delay {1000) 7 ff walt for a second

35 digitalWrite (LED BUILTIN, LOW): Jf turn the LED off by mal

36 delay (1000} ; S/ walt for a second

371 R4
L4 >
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Practical session

Get a ‘sense’ (=) of what is involved in selecting, implementing and testing sensors
Build a sensor, test it, do some measurements (determine accuracy, validity, reliability)
Evaluate/reflect

Apply what you learned to project assignment:

- What kind of questions can be formulated regarding sensors/sensing in the quick scan?
- What can be used to improve the “Educational quick scan Industry 4.0”? (e.g. the Measurement

guestions)
- What can be used from this lecture/practical to create and advise on how to achieve a greater
industry 4.0 maturity (future state)?

Goto vanslooten.com/i40/sensor-practical to do the practical
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QUESTIONS?

vanslooten.com/i40

f.vanslooten@utwente.nl
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