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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()
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a1 Scratch

Ay E-UyO0aeAoUA4os e
AAO-axefia6éeoaoAUeA

Ay 4 6 E Bohakeh a4 6 é 6
AScratchy U C WBaao-eQy- @ 0GR
U

AScratchju C U Adé AAD Giéeo
(Drag& Drop)

say '..iuin N total for 58Cs
say i join " total / items

13



@ 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 ]



=l | gn b 1

_—

@ 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
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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

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

3:30 PM

Q
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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
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w1lamsvian mode‘Scratch
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Reset Default Program

Ay Bag ¢ T Al - 1 umBéEY-OSUSEy da#ReetDdiaelARroga U 4
—Co_nne'ctﬁ Boards Extensions Language Help
Zlerial Do: » L L. 82 s

2.4G Senal
Network

Upgrade Firmware
Reset Default Program ’ mBot

View Source
Install Arduino Driver

Ao U CyaoEmnaUaA
Ay BRgé¢i yao -~ " A

when dlicked mBot Tiagram

J>> J>>

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
-/ -

2:14 PM

Tun 3/17/2017 =)



Variable {als)

AO o A CNig (A EE | 0 AT 8- 0EO- ealoeéeil 0Aéa
Ay E- U287 Aoda aA Ve DE®DBEAOAO U
AAU&x+A& 4 =(axb)+ic,ad6an Ao é OoeAUA
AMAUAGayAbaAUaUaAAaAAyVAOERAE- OoeAU4
Ae a- 6EOQ0eAU3




Variablegauls)

AAUAGAYy AoGaadMWaB Aa?Pa ENO A ARAU- O E
AAE- yACUéxoO0URAT Ei 0-U&aUO"
AAE- E-e4a4AUA0a80O00e06UAE
AAE- CO0A6aACOUeOeu0aA0B60es6e0ar
AE - @& & 4 eJa 0 DRAAAD aMA-EUOay006aeAgUBOE AL
AE-e3AU-EAdAeoOé-eUAT EaUaAAaa QDGOCERY



Loop Forever

ALoop ForeveEfi @CO6 Ai - aUaAAaaAaBCOEOUAUUEe L

A6AOCOEOUAT EaUaAAaa

1.

2.

3.

4,

.

6.

7.

8. x71 a1 a&0E

9. a8 06 U6 B6 =)
10.y 66 Ui U- 6

11.43¢ 0aedoUb6d6
12.X X

27



If Statement

Al 1-UaUO" &0 & 8titemend O 6lUAEa O AE- ACOEOCE
AfFAUxe 6§ A5 OEABE )
Alf/ElseA Uep A& O-E6 y A CEA-EA 6 E N
y B4 @° Ud Da°
AaOoAE- OoOéGUAAEéfbAE' CoOeodUAE
Vo v, o~ s (A ,4-H_~—@COAN3U@CEL>§96M
[ «— JCOAUUO Cx=0y A0 O e e e A m
. ) AaOoUo CUyUECTETTE GCOoANAOC cy



1 J v o I =
AUIUATOLIAY NALUIAE"

AA KEeyboardd C 6 1 retote ebatidly (

Ax- 6 ADAO-a2AUu-4aER

Al ECO60O0eT a-AFIA
when

forever

if  key pressed? _then

(run forward - PRge e
else

[run forvard ~ PSSR 0~

29



1 Jd v !
HUIUAITDUNAD ﬂﬂ‘ﬁﬁ?ﬂﬂqll

when clicked

~N £ z Ty KL forever

AAIFeyboard@_ C 6 i remote EOAtDIy U
Ax- 6 AOAO-a@iUu-aERfYy  Coo EEST

AT ECO60O0eT a-06EUOB (

—>
Q
d

at speed @)

30



1 Jd v o
HUIUATDUNAI

when clicked

set B to

forever

Ax- 6y adERY Ul deCdadiriayCacssd | oy
AGCO6 AT -1 U~ uauc‘) 1au0ao- a0 Lo BN
Ooe AUaA (DCw - UAO- i key [ETENETM pressed? _ then
Start _turn (S at speed | speed
Setspeedto 250 i key EENGEICTR pressed?  then
Forever Loo EOETETR -t speed (Speed
If key right then, turn right at speesbeed
If keyleft then, turn left at speedspeed = pressed? S
If keyup then, run forward aspeedspeed [XCITEIEIR 2t speed  speed
If keydown then runbackward atspeedspeed .
If key space then, run forward at spe@d key [EEXIE3M pressed? then
run forward ~ EXEREERR 0~

31
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. - a @
Logic Operatiomean sailulosai)
el @pérationa 6 € 6 a ANDUIRa\DA 3
nputi 4648068609 A- 6
Outputi 4 6 8 A6 d & gv&@dHOMR U °
4666AT TRGE EAE sFalse 5 BGE

A - A
Output Output A >o— Output
ANDOperation (A &en OROperatlon( 9 o1

A Output A Output

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

0 1 0 0 1 1 1 0

1 1 1 1 1 1

32



Logic Operatiomoein saiiloissu)

2T EAOGOUAOGAAE- EOGUAT Eaei EBAAOU
AORyY a mpéatrovD ada@wh arrowE fvaesze STRUE® ¢ U C U
AANDY & o uparfo@AD saden arrowE + E E fi STRUEY o R U°

'OROutput 77

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

- ) set IR to  key EEXRENENRd pressed? and  key [EXIEEI pressed?
AND Output =0 |
i A .d

33



Logic Operatiomein oeilileisdu)

T a App@s U aB-AFaAUED° E-id

when clicked

forever

if key [l pressed? and key [8d pressed? _then

run forward + RSN

2

if key m pressed? or key m pressed? then

run forvard ~ g R0 )

34
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LED

Al a7 LEBEaa 7 BightEEmifiing Diode
Ay UC U1 uDioAel Bt HAGH BRI - § 5)6)
A@ C 0 E 6 ASemicoriductois Biligdh (D 6 004

55 >
@
Q)¢ :
QJ/
S e
@
Q)¢
O o

Epoxy encapsulation

Semiconductor substrate

r\? LED
1 'Cathode’ post
‘Anode’ post . P + L/’I
Anode Cathode G/ _'_
+) )
Lead Frame=" T
- negative Battery Resistor

+ positive



Common
Cathode (-) (-)
I ®)
AU U U1 RGBOEDS ( W
I A R p B
(g Sensor S
IRTran ------- e R G B

~UEAUO o0  ~7 777 2fiéd

mBot Program
PV 4 A4 N PaN . A4

38



Random

AAT 4R 6 égedrtate@ jyeadmanEia0a a OaAE- 60 0aA080é606
AAUa Ua A A &Ranylemo £ 6 fiick Qrdlénrp &2

AU sefiick randomE fi § eed i ALD Bl a0 [N T
—
’setmto pick random €3 to €D

set to pick random @ to
»

set [ to pick random € to
—r

if  key pressed? _then

N

AAe 6aeé el-EpiEpebisE é 0 OAT E

set led on board @ red R green! G blue (B
set led on board @ red @ green @ blue @

39



Loop Count

U
AA1DEed U6 TO |

e - hdopy-alCR A -&U U
U-UWépdb° BCHEO

v d

U a

0

AE 6 AA G al@epieE EV é@é—g@“@é@ @ U6 @6

when clicked

set Loop Count to 0

set to Loop Count + €

o O A W DN P

0

1
2
3

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

40



Repeat Until Loop

ARepeat untiA Boop@06 ¢ Ef @COEOUe UaUy ao ¢ aa

vaogéi AaOo Uob

when  cicked x+EERaAaO6AGAT
I_J CCCCC t" UJ

— >|
set [ t ) 1)|

ACountE fi DA &t a@AGaUOUSBPasea s ¢ 4 EUAE -

Ay a BaddAOD Caur ieset® e i B @A éfiyado ¢ auo U




LED lamad

AUbéAgl alUaAAaagdocEfRae-éo6aa

E6AEOAOEyY UC!
AO1T Urepikat yn#l loa{While LoopDT U A 4cAuntG® é A U 4
5

AD- & FGepedtatillooph O - eeficAuntEt By B E ABE CUDBO eefii U=+ ¢
Ay a @ eour®yoredAdusa BABA @ ASA Gigpieal Whill DG i1 VAUEQ LAEASECOEA

repeat until loop

OoeiT a-0EA6ayAobaU

St ‘ when clicked

ar |
Loop Forever
Setcount=0 -
Repeat until IOOp set led on board €I red @D - count ' green (count ' blue €

Set LED, R265¢ count, G = count, B & o ount ~ Y

Setcount=count+1 . )

42
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vusuaauaudu — LiIne Follower Sensor

Aé C6i a0 UA oLangFOloweOSerdsgr & ¢ B & 6 A i ASBrsarl A ySBrdoi2]l 7 4 ° ¢
AA O -Sersdadi AT UO- é anfrided¢iIR) - E AaeiOoeéeaoU AeéE

/ /s 7 7 7 7 7 /
//?eﬂective Surface //
L [ [ [ L [ L ‘

OoelR-EA

Ooelgo UAGE

Photodiode IRLED

OoeaOwee-E

— AN\ V4 Vd ~ 7 — Vd N\

Ae 61 i a inftafed@ Q- BARAEE 8 OTCUYENE2 N @OAYAEEENT- 1T UAGE

45



naans OUtPUtves LiIne Follower Sensr

Scratch Mode

ADO &1 a - 6 E line &EMldwer Sengor

= —

set JILEETEHELENGITA to line follower
EE PB_@:JECT;I

OC6 0OCo6 O

Sensor Output §

Sensor Output 3

1
Aod e OCO 2 Sensor Output 2
3

Sensor Output 3
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1 Jd A
HUOUAAUAIUE Y — NAgNn T

Ay AOGEADGCOATI - Pu-Uaul0°yOdBUOs6ayéE- Ua

Ax - 6 A- 636 iy D DR EEEGDH AD DI 406



1 Jd A
‘Vjuﬂumﬂummﬁju

Pay

Ay AbauaA- OAC60O7T U



J 3 . ! J A 9 A
TINGNUAZLUYN . HUEUAAUMUTY + INnTENTU

ADC61T a-0EaA&aAl - aaAT Ei u-U&aUO
AAUaa—-ewaﬁ(y)ﬁ\aaﬁE dCO A a
A-6yI1 CUyIT4a° Axid@¢Co6Ad6alAeU
AA OA E - [Oap&Aubta

AA A [EStatement

AMAOUAE- VAagéT Ei a0aA0060é0604°



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

N\

ADCOT a-06EaaAl - 3aATEi 0-UaUOb° AanRra
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Receiver

Transmitter

3 ,' 140\
AL XYY

Original wave
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Measure Ultrasonic Sensor

AAUA A Oo UR altdddnio sees6héol G déCadd8AG RO Maeti 1y 2 /b 00 B BAOA & 0
receiver

AE6OAyea®oUb CyaoERACoOUeOanangdoE aOaAeocaeoanrRoUuU”

.. af8ADTOE. . . V2 A e x2S
Aeoa—yy.hagéeeé | 401 Aeé o ayyesaEos 4 @06 E

A A aatraisthicy UCUAxeg ¢ Uy e 6 AEEUG Ol U-¢E@OCaoAedoaxocéuE
30a00¢ealUyeoaEyBIONWDOEAUT 6A6é60- eaAedayaceUlUané

0 ye®6B6CUR1La0EA2EVBOBY eaadBAHBO OB 6 BPIORADE DS

~ \ ~ s ~ ~ ~

5 yé&()@bééc‘) l da-0xegalAé-i U-eaanangoE®@océxuAd-1TE

Q afnangdoEx-+=I
q ) 20C6aax~EQQABaadaboiCoad- eaei E




Measure Ultrasonic Sensor

Aé 0 OA &l A é DlivdsmriicBehsord 6 Ea Oa

¥ B 87 @) CEGC




Measure Ultrasonic Sensor

Al E @ C 6 Bltado@iOIeise& 0/1a-i 4 i1 D6 & Bndedi EE0eGHx
graphOlué -0 A-6@6¢7T -o0UaAa0- EAYyUCUT a-0E
Ultrasonic Sensor (cm)

10cm A-06AUT 00a

Time (s)
y e@@®Uo 306



Obstacle Avoidance




Obstacle Avolidance

hd

8 CO |aoU|uﬂanBUEeﬁe|

Pay

U aace
DCO6A6AaAYy a0 Caei eeU Vagd

AyA i U a
e 0 EA e-

y Ua AAa
A e E+E

rnsm




X -
set motor -delSpe-d
set motor (EW speed (M2 Speed




Random Obstacle Avoidance

AAaail 0-U3aUO° MmBatau- a0 6y¢RAGs e CE-HALE U

EoAaUa~
Scratcra 1 a O
1. i 0-UadUO°EfyadcapPed Caeyvaoséii ~OEEGOAE O (

N

2. x- 601 U+ ¢ Ea® 0AUE BOaAANGZVADOY &E@§ 0T ADOD é

3. x-0yado6Ai -iu-Uawdlaelabo®pERraT-Dang:
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awnanilafiens (Repeat Until)

(Repdat Unik aAfi Y &J&
e-¢eU

Z
Q): O~
Q: Q»

x€0C¢E
j a6y UC

C: o
T>1 (D
T>) On

6 U
€ 0

\I~
e

E
0

To

O: Qi
O/

(D/

—

Qn

]

< Qi

-

(-

]

(o]

V<

O

Ot Y O
O C B C

Sy s . mBot Program

Qn

. ultrasonic sensor (TIEEM distance < Y
T
at speed
0.6 |
ultrasonic sensor (IEEM distance < EJ

run forward - TAg
NN ot speed @

#

Qan

Qn
coe oo »O
O
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