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Bluetooth 4.1 Output Jack

MicroSD ./'7 LN
Card Slot ' \.

Micro USB Power Input.
DSI Display Port Upgraded switched
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Full Size HDMI
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» Allow only single Thonny instance
Log program usage events
Reopen all files from previous session
Use Tk file dialogs instead of Zenity
Disable notification sound
Debug mode (provides more detailed diagnostic logs)

Font scaling mode expert

Environment vanables (one KEY«VALUE per line)

“r

NB! Restart Thonny after changing these options!
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THONNY IDE ! 53! 5 Sleay 1 Y-V S
Gl )y aiiles Thonny IDE Ssi ) 8 a i Jasa
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File Edit View Run Tools Help

EFua OB T 0O
m Variables

1 | 3 | Narre Vaive

@ Object inspector %
L) Attributes

Couldn device automatically.

Check the connection (making sure the device is not in bootloader mode) or choose
"Configure interpreter" in the interpreter menu (bottom-right corner of the window)
to select specific port or another interpreter.
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Python 373
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o x1=True

print(type(x1))

x2=18

print(type(x2))

x3=168.5

print(type(x3))

x4="amin"

print(type(x4))

x5= ["apple”, 5, "cherry"]
print(type(x5))

x6={'name’': 'John’, 1: [2, 4, 3]}
print(type(x6))

x7=('foo', 'bar', 'baz', 3, 'quux', 'corge')
print(type(x7))

<class 'bool’'>
<class "int'>
<class 'float'>
<class 'str'>
<class "list'>
<class 'dict'>
<class "tuple'>
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o class person:
name = "python”

age =20
country = "iran”
print(dir(person))

['_elass__ ", '__delattr__", '__dict__ ", '_dir__", '__doc__ ', '_eq ', '__format__", '_ge_
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DIR() @l: Jle  Y-¥ IS
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o txt = "python”
¥ = txt.upper()
print(x)

PYTHON

UPPER() @L: s Y-y S

1056k > lower() ab e

© txt - "pymHON"
x = txt.lower()
print(x)

pythen
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1 oo 1y el ool o 3 e @l G 4S (L sl

© roints - [1, 4, 2,9,7, 8,09, 3, 1]

X = points.count(9)
print({x)
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range(stop)

range(start, stop[, step])
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for i in range(5):
print(i, end=", )
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RANGE() @\: e 1 V=Y e

time.time() GU .
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o import time
st = time.time()
for i in range(18):
print(i)
print{"all")
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o tuplel-—tias i th stes s fds o g s o gy
print{tuplel[2])
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° my_dict = {'name’: 'python’', 'age’': 26}

print(my_dict[ 'name’])
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ifi1 > 15)
print (18 is less than 15")
print ("I am Mot in if")
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if (1< 15):
print ("1 is smaller than 15")
print ("i'm in if Block™)
else:
print ("i is greater than 15"}

print ("i'm in else Block™)
print ("1'm not in if and not in else Block™)

i is greater than 15
i'm in else Block
i'm not in if and not in else Block

IF-ELSE ) gt Jla 1 8-¢ |3
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©Q count-e

while (count < 3):
count = count + 1
print("python")

python
pythen
python

WHILE ) giws Jle 1 0-¢ S

while-else  gis

G LSl azils 50 gl else Sl G wily o baad> o8 Jb s (forglaad> aobe
s gl False wwhile ad> 3 b o oS 558 Ll >l 5,50 sselse
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while i < 4:
i+=1
print(i)

else: # Executed because no break in for
print(“No Break\n")

i=o

while i < 4:
i+=1
print(i)
brezak

else: # Not executed as there is a break
print("No Break™)
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No Break

1
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SL S50 52 LLED (g3lulel,—V-0

S 3l ey uane 5y s b s Sadior LED o35, SO sb (s 255 30 3l eslizad b

3y o plomil Sl 62 32 GPIO a1y 51 (S 4 LED G Jlasl LLED 033 Sl

e Yl =V =V -0

3V3 power o 5V power
GPIO 2 (SDA) o 5V power
GPIO 3 (SCL) o Ground
GPIO 4 (GPCLKO) o GPIO 14 (TXD)
Ground o o GPIO 15 (RXD)
GPIO17 o o GPIO 18 (PCM_CLK)
GPI0 27 o o Ground
GPIO 22 o o GPIO 23
3V3 power o GPIO 24
GPIO 10 (MOSI) o o Ground
GPI0 9 (MISO) o GPIO 25
GPIO 11 (SCLK) o GPIO 8 (CED)
Ground o o GPIO 7 (CET)
GPI0 0 (ID_SD) o GPIO 1 (ID_SC)
GPIO 5 o Ground
GPIO 6 o GPIO 12 (PWMO)
GPIO 13 (PWM1) o o Ground
GPIO 19 (PCM_FS) > GPIO 16
GPIO 26 o GPIO 20 (PCM_DIN)
Ground o GPIO 21 (PCM_DOUT)

GY G5 83505 5 s B o V-0 SS

<l 255 22 GPIO (sls 4ty =)
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2 e ol Gla ) ols e dils SUGPIO o sue W Lo 5 s GPIO 5 8 b 55 05 s
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GPIO19 @ @ GPIO16
GPI026 @@ GPI020
Ground @ Q GPI021

il gl K, L b S Y-0 K

GPIO pla 51 0L 2 ltis 5 .duns w1 L el hee 10 0L > STu= aily s GPIO - WV ol 51 G oo
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ol leds G e OF 53 L3 51 GPIO Silaked 5l (6 ks &5 ol Lt 0 5nL Sluls’ S GPIO ZERO
éu&)\&rkﬁj%ﬁd&;&»dg Srio Sl s LS & sl I, GPIO ZERO «lsuls |l

cles S el Wy 5l Lo bl ) S e ol GPIO

Line [V]: from gpiozero import LED

Line [Y]: led = LED(\V)

Line [Y]: led.on()
S G2l L Jle Ol g LED 038 f el gl
Line [£]: led.off()
g ol e 5 sy WL LG LED ol b opl gl 21 L
LED 05 Sei £33 S -¢
L Sadir LED &5 0iS (65l8 Wil g o0 S sS ad> G time albals’ S 4

S eSS sl a8 sl i LB SO New (55 058 SUIS'L

S ot elgds AL L B LAS 6,3 | s »Lé Save 4.'..:'/6)) NSE) &ASL'
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Line [V]: from gpiozero import LED
Line [Y]: from time import sleep
Line [Y]: led = LED(\V)

Line [¢]: while True:

Line [o]: led.on()
Line [1]: sleep())
Line [V]: led.off()
Line [A]: sleep())

S Ll ) U8 RUN w38 (g5, 2 05 S SUSL s S o3 1) L

S SIS Stop au S s asl g 3l Ol C)B-L;(ﬁ Syh o ey 9 el LED Sl pl s
LED bty J 55 & ppm s -0

S sl JE gl as L sl L LU S New (o) 058 SUSTL

b 623022 GPIO (sla (yy wilsn 35 Sl 25 U5 0S5l SblS 51 GPIO ok 5y ool 550 Lo

&:.;gﬁ\ﬁjl{ﬁj.ﬁa%ﬁjxﬁloA{lJGF’lOrU‘Uij)ﬁTu@M&bw.ﬁsdﬁquﬁ

caeSe o3l 10 S 31 oS axl 0 GPIO gla
=S x| e

import RPi.GPIO as GPIO
53 s el | 650 sl Shes ol Sas ol el 51 eslizal s o S GPIO gla 0 (DBl 2
0 o3l |y bajllie S Pl 5 )smms 5 S sl b s glasltie sl (sl 2! P (Ll

s aslsl asl a5 4 S

GPIO.setwarnings(False)
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Sl il (S s oS el P kte byl 53 Sl PWM JUSes (318 5 5 JUE aliss (sl 25 08
el 5 D51 100 ol (55 g I (3l 5 08 o e3lizal PWM 5 = JUIS Ol 2 «GPIOYY

e SU LED 035 Sl sl ol i oai 15

my_pwm-GPIO.PWM (output channel , frequency of PWM signal)
) s V.J@ ! ‘DUTYCYCLE’ 5 sis o3lazsl PWM Jl;_<.:w SAPY @f; Sy 25 s
2¥0 Gl LED e a0 Tr 358 o cpdis, Olos 5l doys v (6l s LED &S ol e s+ ol gl

A el 5, Sl g Ve 5 Ol

my_pwm.start (DUTYCYCLE)

1S 5l 1y e uS

Line [V]: import RP).GPIO as GPIO

Line [Y]: #GP10.setmode(GPIO.BCM)
Line [Y]: GPIO.setmode(GPIO.BOARD)
Line [¢]: GPIO.setwarnings(False)

Line [0]: GPIO.setup()),GPIO.OUT)#\V
Line [1]: my_pwm-GPIO.PWM()),)\- )

Line [V]: my_pwm.start() - -)
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=.n
mEE-
mEEEm
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DATA (/0)—— /*
GNDQ

DHTYY ) s (sla a0l 111 S
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SY iy s DHTYY o o Jlail oo =V
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6L 20 3 GND (@ i e Ll =Y

(Cosl Laze GPIO4 & 45) b (5255 1/0 s o 51 St g s o Il =T

Coto w5 W3 eSS Ve Cglie Osls I3 -8

Raspberry Pi Model B+

HDMI

DHT )w‘jiﬁw*—-\p

wﬁ Ml;f —Y—\—-\
Adafruit gabuls oS s exliza cleS s Adafruit as 5 DHT | sucs 050l sabuls 31 Jla ol 53
Sbls ol .ol ol 4l 5 Beaglebone Black U sbs 555 o) bs 5 cusby 0Ll sl « DHT s
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https://github.com/adafruit/Adafruit Python DHT/archive/master.zip

S 58S pls Olen 53 15 0T sl 555 s 5> 2398 038 305 L 5 o3 S 2l 6308 Il 51 aibils

..&gf; SNy ol J‘jli\b

sudo python setup.py install

Aolad ayls 1y 55 WS 56,8 3L 1, Thonny IDE b

import Adafruit_DHT

sensor = Adafruit_DHT.DHT11
pin = 4

while True:

humidity, temperature = Adafruit_DHT.read_retry(sensor, pin)
print('Temp={8:8.1f}*C Humidity={1:8.1f}%" .format(temperature, humidity))

ij)jbbjwdj‘iﬂo‘JJs:r—‘\JQ

Dy sl 5 Do 4 2

*Pythan 3.4.2 Shell* =0 X

File Edit shell Debug Options Windows Help \

>>> ======scsszzsez=sesssessszszesss RESTART =======cz=s===c=csszz=ss====== =
>>>

Temp=26.00*C Humidity=44.00%
Temp=26.00%*C Humidity=45.00%
Temp=27.00*C Humidity=43.00%
Temp=27.00*C Humidity=43.00%
Temp=27.00%C Humidity-43.00%
Temp~26.00%C Humidity=-44.00%
Temp=26.00*C Humidity=44.00%
Temp=26.00*C Humidity=44.00%
Temp=26.00*C Humidity=44,00%
Temp=26.00*C Humidity=44.00%
Temp=26.00*C Humidity=44.00%
Temp=26.00%C Humidity=44.00%
Temp=26.00%C Humidity=44.00%
Temp=26.00*C Humidity=44.00%
Temp=26.00%*C Humidity=-45.00%
Temp=26.00%C Humidity=-45.00%
Temp=26.00%*C Humidity=-45.00%
Temp=26.00*C Humidity=45.00%
Temp=26.00%C Humidity=39.00%
Temp=27.00%C Humiditv=43.00%
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https://github.com/adafruit/Adafruit_Python_DHT/archive/master.zip
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TRIG L,

ECHO &b

K gl AN goin 5oy 07 K5

Se Gy e @

(D V)Y o)Lo..:: J:'-l MVCC JL.@:‘

(GPIO £)V ol o 4 Trig Jlas!

(RY ('K Qs lis « Echo Jlss|

05 5 RY 5 RY (YK Q sl JLas]
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S 15 Sl Jsb 5 S ealizal GPIO 5l il gz b oS w3L51 1, RPLGPIO s time (sls Js5ke L izl s
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V_:‘aJ;WerJJﬂ‘)uQL’.dJﬂ°JL‘“‘Cf‘J‘

import RPi.GPIO as GPIO

import time

GPI10.setmode(GPIO. BOARD)
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mﬁ‘_}l’{&bd{ﬁ‘\ﬁ‘b\).}um&u.bui.au.pl?’-v.w‘&.:ECHo_jTrig@bﬁf&lﬁdﬂlﬁ&\ﬁ)\x{rgjb
x\w;rLECHOJTRlGL&er|v.:.suaj&bLA‘g\ie)w

TRIG =YV

ECHO =)
Dt o omled s 03 OB 0l S pasle Gl el SO e

print ("Distance Measurement In Progress")
o7 Olse 4 WUTRIG & bgs o by iln oiSs jasieiin |5 s sl 0350 s = b 53505 Jls
f%‘ﬁ)bﬁ&é“iﬂfw| gl ol (63555 oo 4 L S ECHO & bg e il 5558 i 00
C el ol

GPIO.setup(TRIG,GPI0.0UT)

GPIO.setup(ECHO,GPIO.IN)

GPIO.output(TRIG, False)
print ("Waiting For Sensor To Settle™)
time.sleep(Y)
S sl oo Eelis sl Il L s s Trigger B, uS Ve Jsb a4 L G oa JLSREE i
v.ifﬁ.ﬂ LOW CJ[}-‘U‘) chJL}JWJ@AJ'SAJbBHIGH CJ[}-)J @U‘};\tﬂ K QM‘D“)TRIG
s e el Lo sl Sl s slaas
GPI1O.output(TRIG, True)

time.sleep(+,++++))

GPIO.output(TRIG, False)
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G5 Sl ol oy 5 s ECHO w0 68 555 (635,55 4l U auls 5L L JuS Jlyl 51
.Jj_vdALOWC_,\.“?-M‘)QIOJ[J)J}MJ&)\]BHIGH dl?-).) L}";J‘ALS‘J" ‘)ECHOQL&)W ﬁﬁb
J‘JLS Uf-‘ LS‘J.V V.:.\S LSJ.‘.§ GJ‘U\J‘ \) JJ‘J )‘JBHIGH dl}-)JECHO 4.3’[.:4\5@[.0) QMUﬁ)‘.})@Lﬂw‘f@

S oS While «il>

0 AS o S o3Il ol o ) 3y While & by e b s aS s gl Oley oo 2 time.time) &b
55 St LOW = 3 b oS (gl aasd o 21 o e 55, HIGH <l 4 LOW Il 5wl ST ks ol e
Zrﬁ;ifdﬁfoj\x\ﬁjbjk}&é@

while GPIO.input(ECHO)==":
pulse_start = time.time ()

53L3 0l s e wpulse_start o le Hlde 5 col a3, I 3HIGH G- s b 5y oS Ail axils ax 5

235 HIGH Sl o b a5 ol (gl dasd 51 |3 Lads Sl e 5 ade 5305

)JQL“?d\ﬁé\«ﬁﬂ&f]uﬁ)b)’lﬁjb}J)ﬁ.aHG|HCJ\;—@A:{L_}‘MQ}Q)JJ@«S&EJJG
d}kfi)l{a|uljﬁ;§?adwdf§dl>gth}gdbalélﬁ.>fi;6ﬂ§o)'\.\3\‘w\H|GHdL>
J}&‘joéﬂge)‘h‘ﬁ@‘HlGH oI

GPIO.input(ECHO)==":

pulse_end = time.time ()

S el 25 0SS w1 el 035 HIGH Sl 53 1 Gl o Sl e ol e Jl

pulse_duration = pulse_end - pulse_start
s |y Aol auils J 50 8

distance = pulse_duration x YYYo.



Wb;JW‘ V..B))JU“) oel Sy Wbﬂdlﬁi) LS‘J’
distance = round(distance, Y)
MUL? ‘_ﬁ-}f.-)b b OJAYQMJ{ ‘\J«ﬁtﬁw,w

print ("Distance:",distance,"cm")

.>},:do<=t>,a|GPIO.Cleanup,):M>&Asgwlsd\ S SLL b by s Slads ¢35 50 ol o

GPI1O.cleanup()

..«\ﬁl.a.'sJ)U\)J.i)'.a\s_joJJSijbThonnleE MLJJL&LM“JJ)&:J‘)‘}J‘UL;{LQJJSJ‘JJLU

import RPi.GPIO as GPIO

import time

GPI10.setmode(GP10. BOARD)
TRIG =Y

ECHO =)

print ("Distance Measurement In Progress')
GPI10.setup(TRIG,GPIO.OUT)
GPI10.setup(ECHO,GPIOQ.IN)
GPI1O.output(TRIG, False)

print ("Waiting For Sensor To Settle™)
time.sleep(Y)

GPI10O.output(TRIG, True)
time.sleep(+>++++))
GPI10.output(TRIG, False)

while GPIO.input(ECHO)==" :
pulse_start = time.time ()

while GPIO.input(ECHO)==" :

0)



pulse_end = time.time ()
pulse_duration = pulse_end - pulse_start
distance = pulse_duration * YvYe.
distance = round(distance, Y)

print ("Distance:",distance,"cm")

GPI1O.cleanup()
Sa Ml s e w A

Distance Measurement In Progress
Waiting For Sensor To Settle

Distance: Y4,14 cm
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https://pimylifeup.com/raspberry-pi-lcd-Y1xY/
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https://pimylifeup.com/raspberry-pi-lcd-16x2/
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S SIS LCD YWY 3ll ol —\=V

‘LCD Yi*Y .

6T‘5on:3 obu.:..ﬂﬁa.:gi JA)\ QT 6)‘.).;\ ob ‘_s‘fJJWULL;GLCD YA*Y °5})§ Cﬁ‘JD salaal 390 LS"L;"‘J\

Al o HD Hitachi £4VA (3 o Jl ol J 28

RGSU PSS WP o 6> o Jsls wly eled 5 Jsds

‘55‘;«‘;3‘ g_;bb 4.3“._:. =V J}J}:

PIN NO Symbol Fuction
| VSS GND
Y VDD +oV
Al Ve Contrast adjustment
¢ RS H/L Register select signal
0 R/W H/L Read/Write signal
1 E H/L Enable signal
% DB- H/L Data bus line
A DB) H/L Data bus line
q DBY H/L Data bus line
Ve DBY H/L Data bus line
N DB H/L Data bus line
\Y DBe® H/L Data bus line
1\ DBY H/L Data bus line
Ve DBY H/L Data bus line
Vo A +¢.Yv for LED

oy



1 K Power supply for BKL(*V)

LCD_2X16

LCD V%Y 1\ S

G WP { P P PV

DS o dls s Jle b s s LEDYVEY Ll gl 5 p el Liles
G oo ) L 8 p0p 22 S5 0 4 d5 L LCD YT e (Sl

LCD YW*Y s gl o Lzl
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sy Olpe ol g bl S ) el 0315 13

LCD VWY (gt o 1 Y-V S5

\-Pin \ (Ground) goes to the ground rail.

Y-Pin ¥ (VCC/ov) goes to the positive rail.

v-Pin v (V+) goes to the middle wire of the potentiometer.

¢-Pin ¢ (RS) goes to GPIOYo (Pin YY)

o-Pin ¢ (RW) goes to the ground rail.

1-Pin 1 (EN) goes to GPIOY¢ (Pin \A)

v-Pin v\ (D¢) goes to GPIOYY (Pin V1)

A-Pin v (Do) goes to GPIO\Y (Pin 1Y)

4-Pin \v (D) goes to GPIO\A (Pin \Y)

y+~Pin v¢ (Dv) goes to GPIOYY (Pin o)

y\-Pin ve (LED +) goes to the positive rail.

00



VY-Pin v (LED -) goes to the ground rail.

w};ubj—\’—\—\/
.ﬁﬁ&i&.}aﬁ:azm\ S50 L Sy O q,\.i.)\,ﬁj'\ AL 1l LCD VIXY (gl 5 05l pms 55 o Sl 51 13
oS o 305 O a5 Jale ot Co T g 1y 5 gt 503 S 5L 1 s 5 o oy sk ot

sudo apt-get update

sudo apt-get upgrade
S 2 b pip ( Osub 3 k) Sluls sla C& ) s python .L ol NP ST TR IS INE VIR
S e ol dlaa S 5 1 3 ostes sske pdenS el s Sk s
sudo apt-get install python-dev python-pip
e i 21 0392 i 3l 5 53 23 5 55en 03,5 3505 LLCD VIXY sl 5005 51 3 Il
NP ks Pip 5 setuptools, wheel L;La@_@.
sudo python -m pip install --upgrade pip setuptools wheel
fesS o 25005 1y 6 (6 255 LLED VXY LLijl sl 5 sl bulss 55 5 s 5l eslazal b 055
git clone https://github.com/pimylifeup/Adafruit_Python_CharLCD.git
LS S LLCD YAXY w by o Osul dlbls 5 Ol sias 03,8 5,05 L

cd ./Adafruit_Python_CharLCD

sudo python setup.py install
LS ol Osuly slacy Sl ol s P LCD YVIXY 050l albls 51 55 a8 51 eslanad L Jl>-
import Adafruit_CharLCD as LCD
LCD 44 A.Lf‘/,ﬁ ‘:MJ.A.“.A 6[.@“).& ‘J\.:J‘ C,.w‘ L;BLS .h;.% J\JL’& C,\}b ‘)l:-\m-’ Q)I:’.Lv“ DL LCD’TXV Lv LLS)\
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https://github.com/pimylifeup/Adafruit_Python_CharLCD.git

lcd_rs=Ye

lcd en=VY¢
lcd_de =YY
lcd_de =Y
lcd_d1=)YA
lcd_dv =YY

Icd_backlight = ¢
Icd_columns = Y1

lcd_rows = ¥
V':‘.“SL;J“"'jg';'l s oo dl 23 0sul a8 sleslanal b

Icd = LCD.Adafruit_CharLCD(Icd_rs, Icd_en, Icd_d¢, Icd_de, Icd_d?, Icd_dV, lcd_columns,
Icd_rows, Icd_backlight)

ot S R mled 65 o Jl 555 |, Redronic o ,Le message(text) &bl sl b O guly US aslsl s
Gy 5 IS Sleslael b 58 Law i clw(command line window) s i 5415 G5 > 0Ll L asli 0
S ol LCD (g5, 1y el 55l

text = raw_input("Type Something to be displayed: ")
POl ol 4l

import time

import Adafruit_CharLCD as LCD

Icd_rs=Ye
lcd en= V¢
lcd_d¢ =Y¥
lcd_de =Y
lcd_d1=)YA

ov



led_dv =YY

Icd_backlight = ¥

Icd_columns = Y1

lcd_rows =Y

lcd = LCD.Adafruit_CharLCD(lcd_rs, Icd_en, led_d¢, led_de, led_d*, led_dVY, led_columns, lcd_rows, Icd_backlight)
Icd.message(Redronic")

time.sleep (°)

Icd.clear()

text = raw_input("Type Something to be displayed: ")
time.sleep(®)

Icd.clear()

Icd.message(‘GoodbyenWorld!")

time.sleep(°)

Icd.clear()
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Camera Module VY

Jde Camera Module V)
o 31l Y:mm % Yo mm % 4 mm Y:mm # Yo mm % 4 mm
S3%) vg vg
RIS o Megapixels A Megapixels
RE2 238 YodY # \4t¢ Pixels YA+ % Yee Pixels

VeArp @ Yo fps, VY p @ 1+ fps

and V¢x¢Ap 1+/3+fps

Vearp @ Yo fps, vYp @ 1\ fps

and 1£x&Ap 14/3+fps
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e S SIS perferences sy 5 015l e 5 485 Gl S kol s Y

r.&.ﬂ 3L 1, Configuration Pi Raspberry

Raspberry Pi Configuration - X
. System Interfaces ‘ Performance | Localisation
Camera: _) Disabled
SSH: () Enabled (& Disabled
VNC: () Enabled * Disabled
SPI: _) Enabled (@ Disabled
12C: (U Enabled (@ Disabled
Serial Port: _) Enabled  (® Disabled
Serial Console: ®) Ena
1-Wire: _) Enabled  (® Disabled
Remote GPIO (O Enabled  (® Disabled
Cancel OK
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» @M
0 Programming
QE, Education

W office

@ internet

& sound & video
? Graphics

H Games >

";‘-‘ » Accessones >

@ Help >

a Add / Remove Software

" b

</ Run &, Appearance Settings
-~

l:J! Audio Device Settings

@ Main Menu Editor
m Mouse and Keyboard Settings

Configuration

' Recommended Software

PI-CONFIGURATION-MENU : Y-A JS..-

rasbenabled - s ) ss oS (iSCe ol Oliabl 038 bl | Interfaces s -
S 31l 1y b (5 25 s dzme 5 63 S REDOOL 1 Jole pens -¢

Reboot needed - b

The changes you have made require the Raspberry Pi to
be rebooted to take effect.

Would you like to reboot now?

Jole (s REBOOT : §—A Jse

PI-CONFIGURATION-INTERFACES-ANNOTATED : YA JS..’&

V-“"{"" Jae sb o ) s -©
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INTER FACEING OPTIONS  yisw : A J.i..t
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raspistill -o ~/ pictures/ owl. Jpg
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from camera import PiCamera

from time import sleep

camera = PiCamera()

camera.start_preview()

sleep(®)

camera.capture (' /home/pi/Desktop/image.jpg’)

camera.stop_preview()
)):MJW‘J;SV?E;JJa.:z»‘u_u.-jsb.l).s}})}jbmva:a)'le-\v\il{w)):@@ﬁ\‘ JEIBEPEW

(w&a oslaxul |, capture

S (s A

3,50 Jste oS Ve aS U g (5l sl

dj-gbg;ﬁ;wb\o:wm\bé)l;fr@ —0—A

from camera import PiCamera
time import

camera = PiCamera()
camera.start_recording('test.nY1¢")
time.sleep() +)

camera.stop_ recording()
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https://www.youtube.com/watch?v=YYByiUdOwsw
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https://www.youtube.com/watch?v=32ByiUdOwsw
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MATLAB SUPPORT PACKAGE FOR RASPBERRY Pl g3lilsly 5 ezl 3,6 —1-4
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! L% (Get Add-Ons

"3
Manage Add-Q

s ;5 GET ONS-ADD 05861114 s

.WJQ‘)GetonS'Add)objs&“.lsonS'Add C)‘}g.ﬂ‘_g‘)))eb;)'b. ‘);,JJLA =)

3 e b aalsl s cr.&.a U 1, pi raspberry < Le search o3 s ol Lo iy )3 -Y

V-:&:“ sl g2 4*1J§

MATLAB Support Packane for Raspberry P Mardware - ¢
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SUSinstall (555 25 ppal G 4 el 5L At (le iy pad 4y 5S (555 SIS Sl any T

MATLAB SUPPORT PACKAGE FOR RASPBERRY Pl & a1 ¥-4 S5

i

s 22 mathwork s 5,58 Sl 5515 L matlab package support .= ! -¢

Sign in to your MathWorks Account Installation Complete

Email Address or User ID: ‘ Your Hardware Support Package requires configuration
PR S

You can choose to complete the configuration steps now, or do them later from the

Password: Add-On Manager in the MATLAB Toolstrip

¥ Keep me signed in

You are logging in from within MATLAB fo access unsupporied
MathWorks and thir-party authored content made avalable under
separate icense terms

[ Create Account ‘

MATHWORK (6 5,8 Clus 43 54,51 -4 K3

See SIS NOW SEtUP w557 (555 s O JalS 51 dny -0
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e boiee SUUS Next (g5, aslsl s

L dsl 4o 8 55 psas Lles 5ol 5L System Operating Linux Select o >, Next i a -A

T P install Date -

@ eantmare Setup

MATLAB Support Package fo 1 March 2010 o !
Select a Hardware Board

MATLAB Support Package for Aot Tous Sewchion

Hardware Raspberry P\ 3 Model B+ Aagerry P 30 0o s & Brsambe oo

= PONCEIT cp woet 4 AR Conee

A) G come prenmases 4 o & Dacanber 2078

MU ot mrage wen 49 GO st °
e arat 4 U8 poms

Processors surwon |

=

’ Embedded Coder suppofl Pac
il . Simulink Support Package for
aﬁ-’

WLAN Toolbox verer 2

Wavelet Toolbox v & 1

- Vision HDL Toolbox verser: |
- Vehicle Network Toolbox wria 14 Nowerrtwr 201

- Vehicle Dynamics Blockset v 4 Noverrter 2018

- Trading Toolbox version 3 Cancel Neat > 14 Novembier 2018
- Text Analytics Toolbox v 12 @ MathWorks Tocibox

e ol 0-8 JSs

V...&w SJUs Download (55 Asder o ey s V..sw ol

Select Linux Operating System Download MathWorks Raspbian image

About Your Selection

About Your Selection
MATLAB and Simulink support package for Raspberry P) require a The aptan uses e Rasporan imag

Downioad the MathWorks customzed Raspbian image 10 proceed with MaTons Customued Kasotvan
customized version of Raspbian Linux Operating System (OS) runaing on Drowded by Matiorks 1o setup the <
the hardware. S hardware MatrWorks Rasgenan Linux the hardware setup a0 (orwpordeg to B reesse wl

amage 13 componed df dolaut e downioaded $om he O page

R Rasptan Sech Lite image wih al e Name Version |  Details b aopecnr
requred iuaes and packages fo e ! { 1 1704 30 o have P Rasgoan bge
® Setwp hardware with MathWorks Raspbian mage | a0 10 bo onoattie wih UATLAB matworks_raspban R18222p | 1822 | Dowgioad | iseiwe cowrosd iy cicking e
- and Semaek Y, ek v P at Then c3ch et
Customze the existing operating system running on my hardware pos e dimoty
Whatto Consicer
1o 100 e hardware the hardware ot
960 a0 Cogpes 8 sgported 1700 ahwacy have e Rasgbian mage
Rasptaan Lins Sermmare mage 1o a Vst tuve. CHO N 10 vablas e
memory carg and e boats the some
hardwara wift Fvs marmory cars
Chechiiat
o Rasgoern P Board
SO Card (4GB or Wiger)
5V M0 USB power gy
o Etterres catee o Wireess
access pont
<Back Cancel Next > «Back Cancel Next >
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Validate MathWorks Raspbian image

Browse to the downloaded zip file and click on validate button

What to Consider

Browse and setect hw dowrioaded
Mattiorks Resptean op file. Cick on
Valdae bution to edract e 0p and

S e e a1y BB (68 13 e B 55l 5 ey -8

Validate MathWorks Raspbian image

Browse to the downloaded zip file and click on vakdate button

What to Conssder
Browsa and select fhe dowrioaded
Mathiiforks Raspbian ap fie Ciok on

Vakaste bufton 1 extract P 2wl
I Browse vatdate the mage wraira\Downloads\mathworks_raspbian_R18.2.2.2p Browse vebave e image

Note: Note:
1405 have aready exyacad he 20 e 1 y0u tave abeady extracied Pe 1o ke

—TE— Pty —T— < e
and fen cick Vabdele g hen chk Valdate

a| Cick Validate bution ol Valid Raspbian image

<Back Cancel Next > < Back Carcel | [ Next> |

o Jol VA JSS

S Jlasl gl p 5 Kon yaseieo Gb (6 255 4 die Jlasl oo o5 0 ,me o3 aalsl s K

r...@ Sls s s abl 4 faw slaly b bl a5 olasiWireless

Network Settings

Select Network configuration About Your Selection

Wireless Configuration

About Your Selection

2 Ties opon in Select Netwark SSiD wAnside Set e secuty cpbons for e sekected
Connect to LAN or home network COMbOUIANON ABCWS YOU 10 COANECL 10 & e Whelws rbk
® Connect to wireless network wireloss network urty. WPAWPA2 Personal v

The selected IP assignment spphes

Whatto Consider dynamic nehwork seffings provided by a
Connect directly to host computer bbbl Password:  sessssned I DHCP serace on me netwar
_ Manually enter network settings B Eanity of e Wireless access point What 1o Consider
you wat o connect. Then. clck Next Ersue that you have sehected the.
oot sacunty oohon foi 1he wiekess
netwont 1 be connacied
IP Assignment
£ ® Automatically get [P address.
Manually enter IP address
<Back Cancel Next >

<Back Cancel [ Newt>

e Jl e AR S

VA



6)‘)?)\.3 QT EED) ‘) ol J}l..:‘.b @'(i U V.:AJ\.:.A )‘j‘g 4.’\.1“) DL b MinO SD Memory 4.0‘.)‘ DL

Select a Drive

What to Consider

1 you do not find the memory card
reader in the list of drves, rensert the
memory card Ay, Then, click Refresh

Insert a 4 GB or larger MicroSD memory card into a memory card
reader on the host computer.

Select the drive that corresponds to the memory card reader
Naragabog 10 ned screen s ahowed

only when inserted SO card's e
system s selected

Drive: D

_Refresh |

Slide lock switch up
to unlocked position
o unlocked pos

<Back Cancel Next > < Back

¥

o e 144 g

ﬁ&y@;\&&jh;mﬂ\l{bdgL;ﬁ)')}sdlib.i&gwﬁraj@@jl{u\:\):

To write firmware to the SO card drive. click ‘Write'

Note e

Write

-\

crbed

What to Consider
Wiite Fimware successtd Cick Next
10 continue

Witng frmware 10 SO card can be
siopped_ f at last once the write
Operaton was Successid Afes
successhu wite. even i changes are
made in Network Setsngs screen
witing fermware again can be skpped

Note

Do not take out inserted SO Card
afer successiul writng of firmware
Advonal configuration bes are writien
10 50 card in 9 et step, chck Next.

WARNING

Al data in the memory card wil be
erased dunng famware write!

Y
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Connect Hardware

Connect the Raspberry Pi using the following instructions:

1. Remove the memory card from the host computer and insert into the
Raspberry Pi

2. Connect an Ethernet cable to the Raspberry Pi Connect the other end
of the Ethernet cable directly to the host computer.

3. Connect a 5V micro USB power supply to the Raspberry Pi. The
power supply should be rated for at least 700 mA

Ethemet
Cable Connection

[ <Back | l

What to Consider

Make sure that the PWR' LED is sobd
red and the 'ACT' LED indicating SD
card actity, starts binking. Then, chck
Next

You may connect ophional penpherals
such as a monitor, keyboard, efc. at this
bme

Cancel Next >
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S ) s and g e 6L s 25) eSS S eslinud LLED 035 (raals s pdss 5 4l =)
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Command Window

>> r=raspi

raspi with properties:

DeviceAddress: '169.254.0.2°'
Port: 18734
BoardName: 'Raspberry Pi 3 Model B+'
AvailableLEDs: {'led0'})
AvailableDigitalPins: [4,5,6,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27)
AvailableSPIChannels: ('CEO','CEl'})
AvailableI2CBuses: {('i2c-1"'})
AvailableWebcams: {})
I2CBusSpeed: 100000

Supported peripherals
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t:nction FaceDetect()
codegen

%Create raspi & webcam obj

raspiObj = raspi('192.168.233.85", 'pi’, 'pi’);

cam = cameraboard(raspiObj, 'Resolution', *320x240°', 'FrameRate’,30);
while true

end
end

img = snapshot(cam);

faceDetector = vision.CascadeObjectDetector;

bbox = step(faceDetector, img);

Ifaces = insertObjectAnnotation(img, 'rectangle’ ,bbox, 'Face');
imagesc(Ifaces), title('Detected Faces'),

drawnow;
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