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Sensor

What is it?

Do you know any?

17.5.22

Wil
W24 Human senses
e =

* taste
* smell
* touch
* hearing
* sight

Is this true?

Content

Sensor

/home/richard/
£ List of programs

[-1# Basic program for all sensors # # #

I~ & Sensors on micro:bit

# Light & & & &
# Temperature ¢ & & &

2 Acceleration % % # *
 Magnetic field # # # #
|- & Contact sensors
%) Aluminium foil switch ¥ % # #
 projects
|- & Resistive sensors
F} Potentiometer # # # #

# Photoresistor #

# Thermistor # # %

|- B Non-contact sensors

LAT sentire — perceive, feel, experience, realize,...

GB  Sensor, detector
DE Sensor, (MessgroRen-)Aufnehmer, (Mess-)Fuhler
FR  Capteur
PL  Czujnik
HU  Erzékeld p N
UA [JaBauy [dava(] DEF: Information resource
RU  [Oatuuk [datcik] for the control system (e.g. brain)
CZ Senzor, ¢idlo, snimac - o
SK  Snimac¢

s 2

per: A device which detects or measures a physical property
and records, indicates, or otherwise responds to it.

Hearing — is also the positioning system

e Combination of:
* Interaural time difference (ITD) Sound ?

« Interaural intensity difference (lID)

At = d sin(6)/c

¢ -- speed of sound wave [m/s]

source

http://www.feilding.net/sfuad/musi3012-01/html/lectures/index.htm



Pose - is also the part of the hearing

« Statocinetics organ

» 3 perpendicular channels

vestibutar system

measure rotational acceleration

Cartesian system!
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BBC micro:bit

Micro USB connector

[z]C]

32-bit ARM ®Cortex™M0 CPU
16K RAM 16MHz with Bluetooth Low Energy

Bluetooth ®Smart antenna

5cm

ro:bit

4cm

2 programmable
buttons

3digitalianalogue 25 individually  power ground back  accelerometer and compass 20 pin edge connector
input/output rings  programmable LEDs  port port
FRONT BACK

“ .
search wukong in makecode

wukong

f&Z)microbit multifunctional

sxpansion

pearch. Q wuKong

R ::: oosic
Set light mode to BREATH v
Input

Music
Set light intensity to @L1J
Led
e Set motor M1 v speed to (L]
Loops

Logic set notor m1. speed () w2 speea @)

Variables

B Math

v Mecanum

board WuKong
Leammore | [ it Neopixel . .
Onboard resources instruction(the front side)
A Advanced 1.Power switch 2.Power ating LED | 3.USB power supply

% Functions 4.Motor connection X2 | 5.5ervo-drive connection| .5v connection
7.5 way GVS connection | S.microrbit adapter | .Raimbow LED X4

= Amays

10.Buzzer switch

T Text

Sensors and robots

Built-in 11 sensors, motor control coprocessor and SLAM
technology for correct position and speed adjustrment

Infrared Sensor Receiver -

- Ciiff Sensor
- Gyro Sensor
Wall Sensor
Dustin Sensor - Drop Sensor
Speedometer
Colision Sensor

Sugtion Sensor

external / internal

Source: https://www.viomi.com/

Wukong interface board

1+ 47,88-52,90 €
without micro:bit

4x blue LED (effects)

4x Neopixel RGB LED

1x speaker

2x DC motor interface (H-bridge)
8x servo motor interface 5V

8x unversal interface SVG 3,3V

integrated battery

LEGO compatible mechanical mount

https://www.elecfreaks.com/wukong-board-with-lego-holder-for-micro-bit.html

Sense-Think-Act

FEEDBACK

Mhm... that seems too
close, | should stop
or turn away...

Let's switch off
the motors
- stop.

My front sensor
detectsa a wall 5 cm...



Sensors

Light sensor

‘ Simulator: use this shield to change ,light* ‘

@i forever

show number (1 © light level
W show string -

on micro:bit

-
-

Photo by Eathan Hood from Pexels

Values: 0 -- 255 []

VISHAY. 1N4148
Temperature \ A Vishay Semiconductors
: Small Signal Fast Switching Diodes
d I Od e ¢ FEAYUHESQ
= « Siicon epitaxial planar diode @
N « Electrically equivalent diodes:

+ linearity N
+ low price .i

Comparison of |-V Characteristics

V (volts)

0305055 10

— Si (Schottky)
— Gafis (Schottky)

— GaAs (PN Junction)

0.8

06

- Forward Voltage (V)

04

Ve

02

0

+ Materal categortzation
for definons of complance please see Hors
ISNCONOCTBT? | e

APPLICATIONS
« Extreme fast switches.

Light detection )
photodiode angde_ [>-’ camone

+ fast
- low sensitivity

p-type zone n-type

Let's try to play with light sensor...

forever

serial write value 0 = o Use this template for all sensors to
display its value and time chart

& ”

pause (ms) (@LER4

http://makecode.microbit.org

http://www.robotics.sk/w

Temperature sensor

nRF51822 Y

Simulator: use this bar
to change ,temperature”

Values: -5 -- 50 [°C]

-
— 10 mA|

—
—
T~ —[ 1ma

=

-30 0 30 60 90 120

04 9169

T} - Junction Temperature (°C)

+/-4 °C
offset: <12 °C unofficial

e deg €

Source:

https://devzone.nordicsemi.com/f/nordic-g-a/5997/nrf51822-temp-inte I NSor-



Magnetic field sensor: Hall effect Magnetic field sensor

Simulator only

T
= Un Hall voltage
_IB
H™ ned serdal write value - compass heading (°)
where ONCON 100 v
0--—- B - intensity of mag. field,

d - thickness of material,
n = density of mobile charges,
e = electron charge.

Values: 0 - 360 [°deg]
+/- 2048 [uT]

Magnetic field sensor

37,5 3607 0 2950

2707
w

sw

202,5°180" 1575
s

on start

calibrate compass

9. 4. Acceleration 9. 4. Acceleration

MEMS accelerometer MEMS accelerometer

1.3 Micron Gap

125 Micron
Overlap
2 Microns Thick



9. 4. Meranie zrychlenia

MEMS akcelerometer

Akcelerometer

Simulator: use mouse ‘

~

7 x
Vobaosi ¥
z
strength

RECTWIED VOLTAGE CUTPUT o

Bar graph

i forever

1023

Premennd alebo velicina, kiort chcem zobrazovat

E(x plot bar graph of (| @ acceleration (mg) EHD

"\ Maximéina hodnota (rozsah)

Casovy priebeh veliéiny je mozné si aj stiahnut a analyzovat neskor napr. v Excel.

Part II: external sensors

2.1. Binary sensors
Contact

professional

ﬁ’holo Hy Sefgio Souzafram. Pexels

2.1. Binary sensors
Contact

make your own
(even bananas work!)

(de)bouncing



3.2. Resistive sensors

Potentiometer
- . Wiper\
O—MWW—B
| =
0]

Voltage Supply

Potentiometer Diagram

i CircuitsToday.com

1,2,3 - Terminals

Step aside:
Potentiometer -- cloud demo

e P Y4 <

(© MISAMATT_ThingsBeardDeme Seris
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688

1000

7. 4. Optical sensors

Colour

p
per: Colour is the visual perceptual property
deriving from the spectrum of light interacting
with the photoreceptor cells of the eyes.

Properties of the object
Properties of the light
Properties of the medium (air)
Signal processing

Edward H. Adelson

© @ @

Terminals

3.2. Resistive sensors
Potentiometer H
1

7. 4. Optical sensors

Colour

P
per: Colour is the visual perceptual property
deriving from the spectrum of light interacting
with the photoreceptor cells of the eyes.

Properties of the object
Properties of the light
Properties of the medium (air)
Signal processing

Edward H. Adelson

Farba

400 500 600 700
A/nm

« CIE 1931 Standard Colorimetric Observer functions used to map blackbody spectra to
17.X¥Z coordinates



APDS-9960 Ava GO

Digital Proximity, Ambient Light, RGB and Gesture Sensor TECHNOLOGIES

Data Sheet

A Lead (Pb) Free
RoHS 6 fully
- compliant ' '

https://github.com/KittenBot/pxt-apds9960

Closing remarks: think of...

» Sampling period and sending period
(how often you really need to send data)

* Range of values

e Units
(are those just ADC values, or floats with real units)

* Does the sensor measure something real?
(e.g. photoresistor - lux, lumen, relative?)

Do | need to calibrate?

P % lnterreg H ROBOC®®P
- o Slovakia-Austria
That's all, folks

Richard Balogh

Institute for Automotive Mechatronics
Slovak University of Technology in Bratislava

@ balogh@elf.stuba.sk

http://www.robotika.sk
http://senzor.robotika.sk

SLOVAK UNIVERSITY OF
TECHNOLOGY IN BRATISLAVA
FACULTY OF ELECTRICAL ENGINEERING
AND INFORMATION TECHNOLOGY

7. 4. Optical sensors

Colour

https://github.com/KittenBot/pxt-apds9960

Finish
* Which sensors were new for you?

* Did they work reliably?
* Did you identify some sources of errors?

* What didn't work as you assumed? Why?



