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JaTeviuoun — Atlas from Boston Dynamics

Boston, Dynamics



JaTeviuoun — Handle from Boston Dynamics

Boston Dynamics
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Sandboxr.py - C:/python/handsOnPython/myFiles/Sandbox.py

File Edit Format Run  Options Windows Help

=10l x|

def happyBirthday (n=ame) :
song = [
Happy Birthday To You!
Happy Birthday To You!
Happy Birthday To You!
Happy Birthday Dear %=
Happy Birthday To You!

print song % name;

def division(diwvidend, divisor):
print diwvidend, "divided by", divisor, "equals", dividend/divisor
print "With s remsinder of”, dividend % divisor

cdef main():
Vi
nawe = raw_input ("Flease enter your name: ");
happyBirthday (name) ;
Vi
diwvision(l,1)
diwvision(10,5)

while (1):
usr_choice = raw_input("Would you like to perform a simple division?
if {usr_choice == "¥" or usr_choice == "y"jﬂ
diwvidend = input ("Flease input the dividend:™)
diwisor = input ("Please input the divisor:")
division(dividend, diwvisor)
endProcess = raw _input("Would you like to repeat? [T/ ™)
if (endProcess == "N" or endProcess == "u'):
hreak;
=11f [usr_choice == "N" or usr_ cholce == "n"):
print "Thank wyou!™
hreak:
else:

print "Plesse input either ¥ or N.'"™

maini()

LTS

L 24|Cal: 52

* Tilsunsuma Tapanu Computer

* Computer aznaumuagelullsunga

b_

Q/

* G010 FALaU

® 97971 NAZANRAS

* 971911 NAZUTINA
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w1 Scratch

RN HINY e ABNNALASINNAN N1
1 = =) = o

LARZNHI N U AAN AU

131a ldn111 Scratch

Scratch wWunen TaaaINun

' @ v < o @
ScratCh Lﬂ%ﬂq‘]ﬂqﬁ dl°1iﬂ']’i‘ﬂ'lﬂLLﬂ')’TN'U@'ﬂﬂﬂ’]ﬂ\1

(Drag & Drop)

g

when clicked

delete Em of all_numbers

sat total |to E

cat items

hide wariable total

say for @ secs
say for @ secs

ask and wait

repeat until answer = [
.add answer to all_nurmbers
add ] to all_rnumbers
change total |by answer
change items |by

EES Type a number, or 'q' to guit, LT RTETS
L
. g

L2
-
LS
L3

'..iuin all_numbers ! for S58CS
'..iuin total | for secs
'I..iuin " total / items for SEeCS
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@ mBlock - Based On Scratch From the MIT Media Lab(v3.4.0) - Disconnected - Not saved — X
File Edit Connect Boards Extensions Language Help

Scripts Arduino -t
Arduino Uno
- | . .
Arduino Leonardo LR Back Upload to Arduino Edit with Arduino IDE
Arduino Nano ( mega328 ) s o nrd ) .
- 1 u <Arduino.h>
Arduino Mega 1280 <Wire.h>
I . Arduino Mega 2560 <SoftwareSerial.h>
Makeblock <MeMCore.h>
Starter/Ultimate
. 7 MeDCMotor motor 9(9):
mBot Program 8 MeDCMotor motor_10(10):
Pr void mov n n n
mBot Program mBot (mCore) > o SpEEd 13 { d move (int direction, int speed)
mBot Ranger (Auriga) _/ 11 int leftSpeed = 0:
at Ultimate 2.0 (Mega Pi) 12 int rightSpeed = 0;
- ~ 13 if (direction == 1){
set motor Others 14 leftSpeed = speed;
15 rightSpeed = speed;
16 }else if (direction == 2){
17 leftSpeed = -speed;
18 rightSpeed = -speed;
13 }else if (direction == 3){
20 leftSpeed = -speed:;
21 rightSpeed = speed;
22 }else if (direction == 4){
— — 23 leftSpeed = speed;
play tone on note (&% beat (EW B rightSpeed = —speed;
25 } A
show face number: @
show face x: @ y: @ characte :
.
show time hour: €D i min: &
1
show drawing x:@y: @ dra |
set 7-segments displa\,‘r numbe |
set light sensor (s« led as
send encode mode recv encode mode
’70 binary mode © char mode ’7@ binary mode O char mode
Q=Q

12:59 PM
3/17/2017

1'1-'1 ]
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@ mBlock - Based On Scratch From the MIT Media Lab(v3.4.0) - Serial Port Connected - Not saved — O
File Edit Connect Boards Extensions
- Serial Port Scripts &+ 2 AR
.
Bluetooth
(stage @ 246 Serial ot fEven s
Network IH' ] I o :..
SoL 5 n
Upgrade Firmware I; I serators
Reset Default Program I Dats
Set FirmWare Mode
View Source mBot ¥ (8]
Install Arduine Driver mBot Program
at speed
at speed @9
set motor speed (9
set servo
set led on board €I red G areen G4
set led N €I red G areen G .
R . an - v
X. 60 Y- 180 set led strip (3% CEEN €D red G
- *
Sprites New sprite Q / - &
. play tone on note beat
show face number: @
w—— . A |
T 8 Pands show face x: @ v: @ characte ;
1 backdrop .
New backdrop: .
/- show drawing x: @ vy: @ dra I

set 7-segments display numbe

set light sensor PDrtS'man'

set camera shutter as

[47]

1]

File Action View Help

e | | Hm &

v M PoohLaptop

iy Audio inputs and outputs

i Batteries

6 Bluetooth

8 Computer

aa Disk drives

[5d Display adapters

i Firmware

) Human Interface Devices

*m |DE ATA/ATAPI controllers

s Imaging devices

&2 Keyboards

I Lenovo Vhid Device

u Mice and other pointing devices

[ Monitors

2P Network adapters

v ' Ports (COM & LPT)

' Standard Serial over Bluetooth link (COME)
- Standard Serial over Bluetooth link (COMT)
' Standard Serial over Bluetooth link (COMT)
~STandard Serial over Evsbgoth link (COM8)
' USB-SERIAL CH340 (COM3)

= Fax
™ Microsoft Print to PDF
=1 Mirrncnft ¥PS Narument Writer

1211920 x 1080px




@ mBlock - Based On Scratch From the MIT Media Lab(v3.4.0) - Disconnected - Not saved
File Edit Connect Boards Extensions Language Help

[ Scripts
- ~ e

stage [ I | I

mBot ¥ @
at speed @
set motor speed (B9
set led on board €I red B areen €
set led red @ green € |

X: 240 y: 36 set led strip (2355 €20 €D red €

Sprites New sprite 0 / H’ (0]

play tone on note beat
show face number: @
show face x: @ y: @ charactel

“/ e show drawing @ y: @ dra

Stage

P
: o
o @
g8 2
% a
a =

(=]
5 T

set 7-segments display numbé
set light sensor (el led as

set camera shutter EBY Press

to arduino

delete

add comment

@ A 7 Q) e

)

12:57 PM
3/17/2017
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@ mBlock - Based On Scratch From the MIT Media Lab(v3.4.0) - Disconnected - Not saved — X
File Edit Connect Boards Extensions Language Help

Scripts = T L% an
| . .
LR Back Edit with Arduino IDE
LY
- <Arduino.h> -
I <Wire.h>
<SoftwareSerial.h>
Jos:
<MeMCore.h>
mBot ¥
. 7 MeDCMotor motor 9(9):
mBot Program 8 MeDCMotor motor_10(10):
mBot Program 9 void move (int direction, int speed
Lrcc rogran [run forward ~ [N 00 e e e
. 11 int leftSpeed = 0:
| run forward ~ [EIGEREERE 0~ 12 int rightSpeed = 0;
13 if (direction == 1){
set motor speed 14 leftSpeed = speed;
15 rightSpeed = speed;

et sevo angles 16 }else if (direction == 2){

- 17 leftSpeed = -speed;
set led on board €W red 8 areen € 18 rightSpeed = -speed:

DD @ v e T
set led strip (s Elll#Ad Elll red € i g; else if [diigzzfizeg==4ffeea;
play tone on note (&% beat (EW 23 ii;;f_fg::g::‘f:;:;d:
show face number: @ - ! -
show face x: @ y: @ characte :
:
show drawing x:@y: @ dra |
set 7-segments displa\,‘r numbe |
set light sensor (s« led as
send encode mode recv encode mode
’70 binary mode & char mode ’7@ binary mode O char mode

12:58 PM
3/17/2017

1'1-'1 ]



@ mBlock - Based On Scratch From the MIT Media Lab(v3.4.0) - Disconnected - Not saved = X
File Edit Connect Boards Extensions Language Help

r

- g S tume & T L AR
| stage [0

mBot Program

3 1 ] ]
@ {

=] )

P 2 2
4

at speed @ mBot Program
set motor (W speed (B

set servo

set motor speed
set motor speed

set led on board red @ green €
set led N2 €W red €9 areen (B

x 260 y: -100 4 (B YT e
Sprites New sprite Q / H’ Q

play tone on note beat

show face number: @

show face x: @ y: @ charactef$

Stage

1
i
1 backdrop - - .

show time hour: € B min: !
“/ e show drawing x:@y: @ dra I

set 7-segments display numbe

set light sensor W led as

set camera shutter EBY Press”

light sensor (I | Q

1:30 PM

Q

7 1)) ENG

3/17/2017 EZ




3 mBlock - Based On Scratch From the MIT Media Lab(v3.4.0) - Disconnected - Not saved —

a
X

File Edit Connect Boards Extensions Language Help

[-j ’~ . Scripts * T

stage [0

- mBot Program
e at speed
_J',l

1

~then

_ g at speed €W
I 1

X: 240 y: 180

New sprite Q ,/ vﬁ (0]

[run backward ~ SRS

[run backward - [RSeo

1:21 PM

ENG
3/17/2017 EZ



@ Y S A ~
mmuiwvguaummauw

* Tdsunsuviueust mBot 14

1.

o kW

a v
LAUUUN

NRAYUNAY

AU UEI UG
R 4 5
RSN UNTNE

1 o dl

un
=l v

a (andamien)

AgaluLnan gy

e

wuLuaenanlvny

20



E PR®JIECT

4-3' I o v o
UNN 2 — HUIUHAINUNAL

Project Lab Robotics Education

21



W lamsihey mode ‘Scratch’

‘Scratch’ Mode

‘mBot’ Mode
mBot Program

* infuda mode ‘Scratch’ duiilidmiunisidsunsnuumeniames Tnenllsunsuasiinuliuuinaaniviunua
e wadsulilsunsuly mode ‘Scratch’ watunsnguazrruaunisinanu mBot rnusenfiawmasls
* gunsndanienisinuaesiueudiig input 1as computer i mouse uaz keyboard

* annsnlfimumeiaesiueud Auanldsunsulu ‘Scratch’ 14

* lupafatisnazlilillsunsnudly mode ‘Scratch’ wazidiunvueuws ‘mBot’

22



Reset Default Program

* aliiuuddediayalilisunsy mBlock einuane USB 116ias Reset Default Program

_Connect | Boards Extensions Language Help

v
aa

* Mugaritlsunsusuaussoniunt N 14

* wasulUsunguldan

1
Q/

AN

Serial Port
Bluetooth
2.4G Serial
Network

Upgrade Firmware

Reset Default Program

et FirmWare Mode

View Source

Install Arduino Driver

when

clicked

»

»
»
»

b+ =X -

mBot

_
LN

mBot Tiagram

23



@ mBlock - Based On Scratch From the MIT Media Lab(v3.4.0) - Disconnected - Not saved — X
File Edit Connect Boards Extensions Language Help

Serial Port - o RA WK
[-] ’. . Scripts 2 & + 2 K

Bluetooth

2.4G Serial Motion Events

Network LoC ol

Upgrade Firmware
Reset Default Program

[
1

Set FirmWare Mode

View Source
N when  dicked

Install Arduino Driver

]

when key pressed

when key released

set motor 89 speed
set motor speed

when this sprite clicked

when backdrop switches to [Elacli i

when [T > €O

X:-79 Y 180
Sprites New sprite Q / H’ (0]
broadcast [XTeerrTg
Stage
1 backdrop OELIEE message1 ~ EQURVETS
New badkdrop:
; i
-/ -




Variable (awus)

* sauils ARan1T unuAazlsdnatdeAltRIANMS

o uluannis X + 2 = 7 auniasauds, Tuaunnsli sauils X windu
e luaune X +y+z =(axb)+c, wnnduds?
* lunisawidsunsueazldsaudsteanin

® A319mau9

UABNNER Adls
gqgﬁ‘f]\‘] [f]/q LL‘JJ?GLVIQ\]I — Make a Varnable

25



Variable @auals)

* luma@suldsunsy nneld Aawils Juszlaminylating?
" THALAD UL IDIVUEIUA
" ggoe lun1ssndnla
" 199NN13AN UG ATATUAANART
= doasuialunisutlalisunsy ulapAeunuiinisufivanaqn

1 1 o/ 1 dl ﬁl o/ 1 o/ dl 1 1
" goeiiviendndiuaedllsunsn Naz@anlaeiunusqulshdesie



Loop Forever

v

* Loop Forever azilsildsunssinauuuuauldizes ldiduduge

n15MauaaLlilsunsy

1. Buldsunsy

2. Aunin

3. 58 3 @I mBot Program

4. naauaq _

5. sa37u  run forward ~ Bl 1007)
6. Auni C— [Tn;t@ secs

7. 993 @uaui at speed
8. naunad F;ie:

9. 30337 3

10. runiin

11. 79 3 a113u1N

12. .......

27



nsandulanag if statement

If Statement

* yuaudatnsosndulalneliads If Statement )
finld finlail4
* If wladn aniinasa

 If / Else uladn auinasa / ainlaiasy (17a)

1lauas Tauas

a

oy o o s ldsnzula
neR g mAL A

r_ o d”y =Y = ag ] o=\
N ) ad @ A s 1 UDANINA NSRIUULNATS
-~ NS U ULLIUAGS

/_‘~ % (%3
P | ) r_J—J<— fnluiitinne neaiuwiluass
o = a
- = N UUNNIA )
y

—_—

28



1 J v o 1 =
HUIUAITDUNALD ﬂﬂﬂﬂJLﬂﬂ’J

* 14 keyboard vinniinniidu remote control
* dnnausarNaviiALAaTIRANITR]
* ABINFNLINNTA

when clicked

forever

if  key pressed? _then

(run forward - PRge e

else

at speed (W

29



1 Jd v !
HUIUAITDUNAD ﬂﬂﬁﬁ?ﬂﬂqll

when clicked
° % ) v fqrever
14 keyboard vinnihnflu remote control e —
* dnnausarNaviiaLAaTRANITR] TGN ot speed €XED)

%
°o o Al i key LEIEII"Rd pressed? _ then
* aasnFat1ile L
RN - specd €D

O cown arrow ~ [ L
g—

key pressed? . then
e

key pressed? _then

at speed @)

30



1 Jd v o
HUIUA T DN

% dl < 1 o‘dl = o v v o
* fazilasuanuiEaesiugusinannsi ldlnanis o
* yinlivuausivgalFlnantsldantu
fauils TaL&uls Loop

Start
Set speed to 250
Forever Loop

If key right then, turn right at speed speed

If key left then, turn left at speed speed

If key up then, run forward at speed speed

If key down then, run backward at speed speed
If key space then, run forward at speed 0

when clicked

set B to

forever

oy CITTEEIA pressed? _then
ENONEIIEd 2t speed | speed
key [ETENETM pressed? _ then
at speed [ speed

key LLITHElI"Ad pressed?  then

at speed (Speed

key pressed? _then
at speed ( speed

key pressed? _then
ot speed @

A

31



Logic Operation (asan LRGN,

asan Operation fawuuuudn AND, OR, NOT
Input nunaANgn Foyyaedn
Output wnnamaudn fyanuean (HAINS)

AMEAaNNIeaT True=asa=1 False=11a=0

A — A
5 Output B Output A Output
AND Operation (LLAZ) OR Operation (1158)

NOT Operation (‘13:1)

A B Output A B Output

0 0 0 0 0 0 A Output
1 0 0 1 0 1 0 :

0 1 0 0 1 1 . 0

1 1 1 1 1 1

32



Logic Operation (asan LRGN,

ABINIANIF TN UIBIABANTU

e OR: ilana up arrow %152 down arrow azléuaswdilu TRUE

 AND: wanavics up arrow Laz down arrow asazlsnaansitle TRUE

E9 OR Output ¥ AN down arrow ~ INTEEEEN IEMIEN up arrow ¥ [UIEEERNE
L

S8 AND Output ~ [V =0 pressed? and key pressed?

33



Logic Operation (as3n soillessu)

* wanm j uaz K wienriu vuausag thvlildnamiin

* fianm S vz d Vuausaz ven

when clicked

forever

if key [l pressed? and key [&d pressed? _then

run forward + [IgRSSS

key m pressed? or key m pressed? _then

at speed @)

34



v

I J
HUIUADNAD

o 1 v o " % 1Y QI = 1 o 1 1 4;‘1 1 1 1 6
* Matslsliviususineaiaglilnalusiasnaisanily doatrgduiae linalueslsuausifiazmegs
w9 Whasuldaauatsts (14— Wilduden If, Else, Logic Operation)

35
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LED

* ysinanlW LED tiaunann Light Emitting Diode

* fluailnsaiilszinn Diode @uiladnaziin i 1i luinasianianen

* yinanndanlszinn Semiconductor wu silicon @amaw) N5 Tuunanstimingiu

Anode
+)

Cathode
)

Epoxy encapsulation

‘Anode’ post

Lead Frame

Semiconductor substrate

‘Cathode’ post

il - negative

Battery

Resistor

37



RGB LED

Common
Cathode (-) (-)
TN o
e yuuasail RGB LED
@ et O O 0o
" s G R G B
lohisersor T, %
s B % \ R | & B
button (=)

* ABIAIYUEUA TN UAZA
mBot Program

* Aiuausnnlinszwin wae / UnEu (P —y—vr——
qI/ 1 ¢ O a 1 [_ﬂio secs
¢ mqwuﬂuquiv\lﬂﬁ‘gv\l?u / 9 set led on board €N red €EEW green B blue (B

Eﬂ:o secs

38



Random

* pandawas arnsngenerate (a314) aa random (4x) Milasldignentinanans

Tulsunsuimazasnaaas Random fqarnds pick random

* ydan pick random azidansaa sudng 1-255 AsIaLNg when  dicked
» forever
* ANadnagegnaas LED aa 255 GO ot speed G

>

set (¥ to pick random €¥ to

»

set to pick random €9 to

’

set [ to pick random €9 to
f  key pressed? _then
set led on board @ red 'R green{ G blue (B

»

set led on board €I red @ green @9 blue (B9

39



Loop Count

* pinvueusou Loop Baualuu?

* 11 10 1 viususnieuldl

* qnnanaaad vl Loop Mdwawmindu @

clicked

=4l Loop Count v fue) m

forever

set

Loop Count ¥ Eds)

Loop Count + €)

Loop
10

ANUING

ﬂ:

1

2

3

0

1
2
3

0+1=1
1+1=2
2+1=3

40



Repeat Until Loop

* Repeat until Aa Loop nazvinamanlilizas) aund nediaziuas

dl dd” a
IHANTUTILTI WA

when  dicked n9azinisaanaingll
forever

set [ o [

» ’
repeat untl  key pressed?

set to count + @&

* Count azizam 0 waziinstiulilizes) aundiaziinnanm space

* Jana Space azinliisia count reset naulin o IuluazEuivldisess ansau

41



LED #lamad

e Hpaldsunsunazlagd lWanduadud e

repeat until loop

fnasinansiae

Start
Loop Forever

Set count =0
Repeat until loop

Set LED, R= 255 - count, G =count, B=0
Set count = count + 1

maufiiin repeat until loop (While Loop) mewusn siauds count = 0

foanisau repeat until loop wiazaissauls count asiaaunazmils

g count ~ [ o]

repeat until  count > PR

set led on board €} red @ - count green (count blue (9

»
set to count +@

Wasautls count wnauunnndn 255 nedlduiunnseanann repeat until loop azifluass uaziinnsaanain

42



LED lamad (Tandipuazuuy)

* 1% LED lawand ann wasldidgn ann@enldiin@e anndn[uldusg

43
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vusualauadu — Line Follower Sensor

* dmFunarusndusiazlid Line Follower Sensor swlsznavsaumumaiaasgana Sensor 1 uaz Sensor 2
* wiazmn Sensor senaufan siads uazsiaiu uas Infrared (IR)

/ /s 7 J 7 7 7 /
/ Reflective Surface //
L [ [ [ L [ L ‘

fadanaa IR

Aasuuad IR

Photodiode IR LED
F5U AN

e Aazlsaziianuase Infrared 1Gunniisetias? AANATALTAULAN AU AN AUUE

45



naaes Output ves Line Follower Sensor 1u
Scratch Mode

e fhasenigldsaulsanuan Line Follower Sensor

clicked

forever

set [IEEELELEINIIA to line follower

mm

A 2 0 Sensor Output =0
e 117 1 Sensor Output = 1
A9 AN 2 Sensor Output =2
U1 119 3 Sensor Output =3

46
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* 1pnazyliiuausiAunNEulfatingle?

v
o/ I

* fnAnEuEaiyinil 3 (19eAUNvIeR) Aaznnanglin?



1 Jd A
HH&U@]L@H@HNL%M

= v o
* FeulAnARAL



J = , ! J A 9J A
TINGNUAZUUY HUBUAAUAMLETY + TWnTZnTU

* MatslslitlWaasiueudnsewiuluaas@ansaniumuaIN L&y

191 — Tadannngald wait (wene wait azm liildsunsu@naniamieunangs wait wazazianau
AduEIad warinnisauaN iuaudiAuaNdulldaane)

* 115 — Msquls Loop Count
e 19 — 14 If Statement

e 131 — MELATANNNLADIAANZFAS NIANTT BaYNIN



I J A 9 A J <
Husuaauadu + nsewsy (Jandmnuazuuu)

* MatslslitlWaasiueudnsewiuluaas@ansaniumuaIN L&y

50
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Original wave

Receiver

Transmitter

52



Measure Ultrasonic Sensor

* luszaunugudsinelsain ultrasonic sensor Aeananreinistasapauan transmitter uazinainliiuaauasfiauann
receiver

° @Wﬂ@@ﬁﬁﬁWQZﬁﬁuQﬂmﬁﬂzﬂﬁﬂIﬂﬂﬂqqmﬁﬂﬁiﬁfxﬁdﬂﬂﬂQWN&Q?tﬂtwqﬁQQZLQ@WEE

TTHSNN

ANNNIEY = oo 158 ANNIEFY X 1A = F2eENg

paw ultrasonic Wupauideatinuieniaonungeaunyssd lianunsn ligy
Tnevinldi@aamunieluainidsosmsnsuidadszunas 340 m/s

— d‘ ! d‘ a dl dl a a o dl 4 9/4‘ a a o [ o 1 !
t1 = wamilaeanau 1. Bapauiaan 26.00 3 Furauaziiaulfiniean 26.05 3N dpgatisaniauaiiyinlug?
. e aganlanaesannangnfie
ty) = namiLeau !

o/

d = szaznnedmn

v(ty—tq) 2. i lunefiesdins wssaaans (/2 ) lugeasil
2

u
()]



Measure Ultrasonic Sensor

* Jauazuananarzazn1eipgld Ultrasonic Sensor

when clicked
set QUEENERG t0  ultrasonic sensor distance

e ZunmazlslatingarnAnanul@? Aniudieluu? @uialuw) Atuudusn un? (aznageulfasingls)

54



Measure Ultrasonic Sensor

* aamnimaaed 1 Ultrasonic Sensor dnszazinsaindngnaciiler Nsvey 10 CM a83910
graph ganamanuliaziluacingls?

Ultrasonic Sensor (cm)

10 cm AN TUgANAR

Time (s)
a1 (3u)



Obstacle Avoidance

o =
RINAIIN4 \‘
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Obstacle Avoidance
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Random Obstacle Avoidance

% %
a 1 c o A

= v = = 1 Aa a =
¢ L?Iﬂuiﬂ?LLﬂ?NIﬂwuﬂuﬂNuﬂ@ﬂ Muﬂummu%umfmumﬁm\‘m’mmu LLASNNTLAT

q

1 Aa a ai |dal = Y v
¢ ﬂ’]ﬁ‘Z@J‘V]ﬁ‘Vl’N Lmummzmium\‘mmm'n\‘mq‘mmm

mBot Tvun — mBot Program
set to [

ﬂ"mumﬂ"][ﬁ/ BN ° § L@mq — IS4 M1 Speed ~ [ 0|
B89 2 Speed ~ [24 0|

(4
if count > then
set [T BMd to pick random EP to EFP

set (BT to pick random to
'set I o [

wanANE A count wannda 1000

b
i ultrasonic sensor distance < E&J then

: v turn left v ETEEREEE
IRARINAUINUAALIE AL else

set motor (I8 speed (M1 Speed

set motor ({EI speed (M2 Speed

L“T\IIN count fag 1 set G to count + @



Random Obstacle Avoidance

annitsunsuviueus luniiniugn asnauAin umat adnanld mBot Tuus inszruausdaziieulazandilu
Scratch Tnun

1. vusuwdazEudaaiaisaindngiuszazniawinlng?

2. dmisglaesisunsulfingn 0.00131% vusupaziaaniANIGRLN AU

3. duanliuaudguianicluinnal azfneclsau? usudazinaaulumatngls? falu?



Random Obstacle Avoidance (Tlandipuaziuy)

d” 1 s ] a a v v v v c dgjczd 1 ] a Aﬂl
* pautiuausmduiAnsaulldsuinliuio landuaspeuiineseaanilsunsuguiianienas
RULFAAZAS WeaulUsunsundanidasuanat
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* yiliiusuRaanaINLANNA

* Tnel% Ultrasonic Sensor
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wenarilanane (Repeat Until)

* aNsdsusud i wduiuwduneulilnanisld Repeat Until wazisnazuii
Tsunssafludndou

® FAENg

1. YusuiiAunsaEoe|AuAanIng

mBot Program

repeat until  ultrasonic sensor (¥R distance <

—

1 6
NULUREIA
3 A at speed
wait (X secs

repeat untl ultrasonic sensor (QILZR distance -c

run forward ~ [RgEEEE

TR ot specd @

1 " d” Y a =
NULURALNEITE 0.6 3UN

b

2
3. YUEUAAUAETRL AULABN LN
4




Lk wnN e

wanawileiama (Variable and If Statement)

* AN wiuEud e uiuiuduneulitaanisld dauds (Variable) was
(if Statement) Wwenazutlilsunsusniudngau drusunimnaulunsnazani

suufiunsienamaaiium
stage = 0 viususdiazatng 0.6 3un
151l stage = 1
susufiAunsienamaaiium
stage = 1 yjususiuen

when clicked

et EXYORd to [

ultrasonic sensor distance < Eli] “then

stage =Y  then
at speed (@

stage =[]  then
at speed
3
wait (XD secs
3
set EXFIRd to stage + @)
else

at speed

Start
Set stage=0
Forever Loop

If ultrasonic sensor < 20 then
if stage = 1 then

forward
if stage = 0 then

turn left

wait 0.6s

set stage = stage+1

Else

run forward
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* l¥nssannld saudls (Variable) uay if statement ialfiviuaudiauaanainananalfdnia @eulilsinsunaiaudosuaisi

an
un
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* yiliiusuRaanaINLANNA

* Tnel% Ultrasonic Sensor
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asullsunsnliviuausaanainianaena lé lidnazidinannigluuiang
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2 A J <
NAANHINAN (TaNgnUAZLUL)

Y dsj < B |
* TanddetlaziiuaziuuainnistiiRvesiuausdluauns
* Basic Score: inliusudannsaipuaanainiunaanals liddiazidinanfouluuinig

* Bonus Score: yusudiauaanainianaans waaiunal udomunauninansusuls
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aoulvayn

1. ynldinGEausay Tayn
2. anugauazn HRANEwla

3. aulaudafazatuldunnnag Faugsonsaies

AUla

= L% o
LTEIUIAILFAILE

|<-|<- %




IANINTIUNAYN

v o/

* yuaustieAu wuu balloon fight

v o/

* WuLUFNAL WULRZNALAA
* viueus gl a5 R

* viusiud gagniltes

® YULUAAITDY

* yuaiusd tgnéiul

® YULUAALNITATUEH LUTR

* @51aATRNA KNG

e z5191nud Scratch




“Tell me and | forget, teach me and | may remember, involve me and | learn.”

Y | o ) ) )
IHUDTITANUDNN - Benjamin Franklin

* BeufNIuNIIAINaYIN
* filszaunisnlass manlennuguarn1sn1euesadiniuls
* dinla hardware a3 ifu Sensor, motor, computer

v 1 = o a v Y dl 1 c
* filiasiianinaze) dniavazlinnnlimsuesdlsznay

v Y Y

FUBAe 515A0s)
RN Useamndnea
N13AAILATIZH AUTMTUN DY

1leraunT90d




Tannudnveatorinae Concept

[o]

* AvNgAneine nadin concept (Usziaudndny) Huvay -
\ e N o AINHNTTLALAN
® U Concept AN AAIMHLTY AR TEESNIN NELUNULANN = -
* gu concept 2a1 n19aaL e NsUANENTUMAE TR

* iy concept w99 gil AanisauinAmdslasnanfiames

AINFILALNAT

* gy concept va sautls AanaALAILNNRENT dEusaztinun 1 lfan

* {inla concept AasIngIudIuTLNITENLsDtaAAINNG

¥ ¥ o d” 1= 1 1% [~3 1 1% Y o &
* fpuidinlaszauugulin lugniies Asvdenanlienn PG I ALY

The Key is to...

Understand What & Why & How

[ d” 1Y Y] Aac
1 laiann LN AR A 11n1an99173
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warauwdnls Concept aiodiedi

e Concept siwinaziiuisasn wiuassu

1
==

1 dl (=) (<) [
¢ GHQVLN\T]qug LAUNTIN LIRS quﬂ')'lﬂdl:"ll']dlq

* wallaaw Concept iy sila99% 191z lE Aaage uas n1saadani

= o 1 v (=3 dl o dgl
¢ NARINDNTLBE)LUN LTINS ENUNTNNTALAUU L

* [Hainla concept rasniamauldsunsnlalénnlimanldsunsuiu tepadinil Jimaas

CONCEPTUAL KNOLEDGE &

PROCEDURAL
UNDERSTANDING
UNDERSTANDING PRACTISE ) !
AINT uaY 1inla

- ssfuiineliy v
N99173 Nan

I d”
il wann WARIHA




wanuwasldanui Applied Sciences

angiaec i tdnaliinasy temd

dszlemiinpauiiatinmauiunldnelandluiinass imu

v s lgmiraanismunnlasadsne nadudlieaiaduazniuliaudnuussin

v dselamirasnisaineiusud nalledsarresdnsiiiunanan iz

v s lgmireenia@eullsunsy Badlew@auilsunsundoalunimneweuy Microsoft Word

% v o A % v Ddlal di rdl 1 o
fasin i Eawsanlazansdlinnnsni ivamaulandnunnsrsivean il

wgnzlandlulantiuiininldianau asliannsanazilndmdumn-landvnaniunisnils 99
3NN FABNNTIaNNIaNaANLNAY waztlseens A NFinawiitToymisina e

o a\ (~1 v v i 6
3 Fasn RN N Eew Aalansiily way Uszanmldaainsg ianaulans

77



Y] | o 9/
G]’J?)EJNﬂ"I’i“]JS%‘c’CJ‘ﬂ@ﬂ’J”IiJg
Tt e Concept Aenriu auls If Statement uas Logic Operations

T2 geunigld douls If Statement waz Logic Operations fqusinasinasing
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Wnelu szens

e a8 Concept Mana

Tanel

ANALNNN1T N1

aau Concept B o

Concept
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IDEA: \A5233n5%N

ARAULALAY

NA/FIN9

WENUIDIAPING

_____________________________________________________________

Nnuw seyneld

|f Statement
WanavuTans

A0 Lﬁ'mﬁu FRREINNNNT EI U
If Statement If Statement
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Ultrasonic
Sensor

IDEA: snausmils

NIUULTU

ANagiN9N17 19U

Ultrasonic
Sensor

A51952ULS DY UAN

LLISNAALUNE

Hnuu tseeneld

Ultrasonic
Sensor

NLLANNNB
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1 6 dll o = 09; o 1%
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LALNATILEAAINNUaN bHdN AEUANGA (199MANTHINFB9ILAINZTRINNIR)

It doesn't matter if a cat is black or

white, so long as it catches mice.

“adansaul NN UUINSIZINAANDULUN LAVARIN RS

— De.ng %La&lu.m.g = o o v o
Tilan1ARNIEEUARKNAIRaUIRgLaN”

AZQUOTES
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Give a man a fish and you feed

Key: fhudulitinzauinanuazuflom Bl him for a day; teach a man to
o = - o = | - 5 fish and you feed him for a
‘LmL?‘Eluﬂﬂm,ﬂuﬁ(ﬂllﬂ@’?ﬂi@qﬁ\l’]?ﬂﬂ/}@gﬁﬁq%’]ﬂ@@ﬂ be o lifetime.
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AZQUOTES

a I Y a [~
* gpiinauddsnifiasnisaaunaliinzau Antily

s o a Y = v a a v o Y & aa
i LW?’]%LN’QUﬂL?ﬂ‘UﬂﬂLﬂULL@Q ﬂqzﬂ'lﬁ\l']’iﬂL?ﬂugLWNLﬂulﬂﬁl’uﬂﬂ‘lﬂﬂﬁ"ﬁ'}ﬂ

* N9 AnLtlu ArAnIn AANS

Y o o a = Y a v o a a qy
d ELVLFJ@’]ﬂUUﬂL?ﬂuV]QZ PV LA PRALL AP uﬂﬂﬂq?ﬁlﬂﬂﬂiﬁl,ﬂu

di 1) ¥ oo 1 v 1 Y o [ dl o A
¢ L‘W@VLQ\II‘MMT]L?EI%EI@V]@ GHQEISLMﬂWm’ﬂUﬂ@uV]uﬂL?ﬂ%@%ﬁﬁ\lﬂﬂléﬂ



