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Unit 5
Robots Alivel




Robots are 3 part of eva r Lif 2y are used

for jobs t rapaat th R ] d for:

) fun and entartainment, like in playing computer gameas

() building machinery like cars

'y carrying heavy items from one place to another




Thismeansarobotcanba | o' think' on fts own.

Roboticsls the sclonco that studles the design, construction,
eporaticn, and application of robotz. Rebotice would not bo

Inputiz whan tha m 325 things armund it. Inar
the sensorsara tha

how the robot acts on what it senses




For exampla, 2 robot can tum its
lights on, or maka 2 sound it it

It can also play music, follow a ling and

Inputand output

When you go out it is very bright, your eyes start to close,
they are sensing the brightness {  Input).You put your
sunglasses on and can now see much better |  cutput).




L] -
Robot’s Brain
Tha microcontmiler s the maln contrel unit of any automatlc
sysiom or davico,
Thesa systams and devices have:

1 an input unitfor collacting signals or sensing the signals
from an environmant

) a control unitfor processing the recalved signals

(1) an output unit for sending out signals or controlling an
output davice




It is up o you to choosa wi

wwmnm-u" I




In wiswal programming , you can use blocks to creats

Behind each block of your program, there are tens or even
_ ks e

You will learmn about thesa programming blocks, how o put
tham togather and how 1o transfer tham from your compater
1o thae robot.

This iz called, programmingthe robot. You will find out that
programming the robot is very sasy.




What Can Robots Do?

Robots can do many tasks. You can program a robot :

(1) Track lines

) Follow light

i) Avold obstacles

i Sumo wrastia

1 Bounce in bordars

() Respond to your voice, music or sound

") Pick up objects




Getting Started

Usually bafors you can program a robot, you nead m:

1. Know the robot's parns. You need to know whera 1o find its
sansors and what action the robot can do. There are many
kinds of robots and thay can do different tasks.

2. Get the rebot ready to be used. For axampla, put in
batterios that are suitable to the robot. Make sure that the
batteries are in the correct way.

3. Learn the programming software that is used to program
the robot. If you are not sure about samathing in the

sofiware, use the help guide that usually comes with
the software. [t has everything you need to know about

software and sometimas with examplas.

&, Check that your computer is programming and that the
robot is working by downloading a test program.




Seeing in the Dark
Electromagnetic Waves

T-hmluﬂllllm-dhﬂumdh.wmda mll:mwmnm?
Have you seen the X-ray machine in airports or hospitals?
Mﬂmmm

Just Uke an ocean wave, 2n eleciromagnetic wave has
crests and troughs

Tha wava langth iz tha distance batwoan ona
crast o the next crest.
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What is light?

Light is a form of slectromagnetic radiatienand
wmﬁmhmnﬁ%%ﬁ
‘essentia for lif @ on Earth.

Process of Photosynthesis




Light rays can band as thay pass
‘from ona madium o anothar, This
Is czlled refraction of light. You can
306 thin whan you put a driniing
straw in 3 glass of watar, tho siraw
seams to boand, but whan o e it
wurt It Iz siraight. Tha straw looks
bant bocausa the Ught rays band
as thay move from the alr into the
wator arad chango dimction

When light rays pass through drops of water ora ﬂﬂmm=
Inhthwmmnmﬂ,hmﬂmmm up
whita light become saparated.

This kappans because each colour bas Its own .
:nﬂn:hnlllnnﬁhuﬂlﬂlﬂlﬂulﬂghﬂhﬂﬁ
happans in nature you so6 a rainbow.




The Speed of Light

The light from the sun takes about eight minutes to go 149 million

kilomatras to Earth. If you could drive to the sun at 100 kilometres
per hour, it would take you 177 years to get there.

Did you know?

Tha spead of light in a vacuum is 299,752
kilomatres per socond, and in thaory
nathing can travmi faster than light if
you could traval at the spuad of light,
yau could go amund the Earth 7.5 timas
in one second.

When ndnmhnmhmﬂmanmmm
they do not talk in kilometres butin  light
mﬂmﬂmk lﬂﬂl.

ght and the Human Eye




When light rays fall on the ey, they
pass through the pupil of the eya.

The iris changes the size of the pupil
depending on the amount of light

It increases when there Is less light and shrinks
when there is more light.

A lens behind the pupil

the retina. The image is
upside down, but the
visual cortex in the brain
helps youi  dentify the
imaga.

) Rodsidentify shapas.

) Conesidantify colour.




Light Sensor
‘An ambient Light sensor is usad mmww l:l‘rnrmru:,

just liks the human aye does.
It can detect the light of its surroundings and nearby objects.

How Does I+ Work?

- Alight sensor Is a sensor that measures the brightness

of light based on its intensity. it converts the light
£ intensity to an electrical value that can be measured.
") If the light intensity is high, the sensor gives a high

value. If the light intensity is low, the sensor givesa
low value. Light sensors come In different shapes and

ﬂm@ -

77 e oneP

Ambient ght sonsors are in many products and

They sens & anvironmeant

lighting conditlons. They can adjust tha
backlight of the screen
to a comicriable leval for
the viewesr, depending on
the room's light

When the Light is low, it should decrease the brightness
for comfortable viewing and to save battery life.




Armblinrd Ll srmissr
|

You £3an program the robot 1o take actions based on the valus
measured by sach lght sensoc

For example, you can program the robot to boag If fts light
sonsor detects light, or to driva towards tha brightast lght
SOHUITE




hi sansors,
ona on th ht and ona on the left and it than
fimds tha di ean tham.

Basad on the difference value, the mobot can drive
towand or away from tha Light source

Does this behaviour remind you of anything?

Did you know?

Phatatropism s a bebaviour normally found in plams. It =

You Gan 1ry this axperimant at home using seodlings and 2
Iﬂltmnrmpm'nn:hm
mosoarch mamples of ==




City. Thiz bullding i

spocial bacaiiss it has

2 protoctive skin. it has

2004 glass parts shapad

likn ymbrallas. Thesa

parts opon whaon it is

wary sunny and closa whon It s not

"Al Bahar Towars - Responsiva Facade® by Sull
ePziloN Iz licensed under CC BY 2.0

LED stands for Light Emitting Dioda.

LEDs uss advanced somiconductor
matorial, the same material found

ingido computor chips.




Why Use LEDs?

LEDs are bottor than ondinary
light bulbs becausa thay last
longar, thay do not broak easily,
and they use much loss powet




How to Control an LED?
Tha LED light can ba ON ar OFF.




Staying on Track

Line Sensor

Tha line sensor, which is usually placed at the bottom of a
robot, reads the reflectedlight.

Tha sensor shinaz Ught on the surface
from an LED and than maasures the
amaunt of light that is reflected.

Whita refiects 2 lot of light, giving a
high light reading and black raflacts
very Littla, giving a low Light reading.

This sansor is different from other light
sensors which read the ambiant light level,

ication: Follow the Line

A lina following rmbot |s defined as a machina that follows a
lina, either a black line on a whita surface or 2 white line on
a black surfaca.




Some

How Amazon Triggered = Aobot Arms Race, Juna 30 2016,
Bloombarg - Kim Bhasin & Patrick Clark

Tha lina follower robats can also be used in restavrants to
serve food.

Others can respond to basic voice commands or be
cenirolled by touch screans.




Mmmﬁ:mmmbmﬂnﬂ
mmh!m lines on the playground for the robot to

"RobotChailonge Is as Imemational
for salf-mads, autonomeus, and mobile robats. It
takes place annually in Vienna, Aestria. Since 2004,
taken part in the compatition.”

Tha lina Tollower allows a robot to navigate 3 lne-marked
path by itsaif

Tha robot turns right to gat on tha line whan it s off the lina
and turns left to gat off the line when L is on it




This means the robot moves from side to side on the
adge of tha lins

How Does I+ Work?

A line tracker is mostly made up of an infrared light
sansor and an infrared LED. it works by shining tha
infrared light on a surface. Tha sansar then plcks up the
reflacted infrared radiation and, based on its intensity,
determines the reflectivity of the surfaca. White reflects

a lot of light; giving a high light reading and black reflects
vary littls, giving 2 low Light reading.

You can create your own line to follow using black
mmunammwmam
marker pen.

Application: Robot Sumo

Mﬂmmh:mthﬂ&ﬁmmm
mﬂm@mhm

yna is usually 2 circla like the sport of sumo.

The two robois am placed Inside the ring and
stariad a1 tha same time.
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