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GPU Overview

e Broadcom Videocore IV GPU

o Tile-hased renderer (TBR) that use up to four cores

o 40 nm technology

o Integrated graphics card so shared memory

o Capable of Blu-Ray quality of 1080p with

H.264 at 40Mb/s

o Graphics performance Is simifar to the Xbox 1

o 24 GFLOPS of general purpose
computational power

o Has texture filtering and DMA infrastructure

o OpenGL ES 1.1, OpenGL ES 2.0, hardware
accelerated OpenVG 1.1, Open EGL, and

NnanhAY

Raspberry Pi Software Architecture

Broadcom BCM2835 So0C

Media ap 20
Application Application Application

OpanMAX DpenGL ES OpenVG

o

|

Karnal Drivar (VCHIQ)

I

Videocora IV GPU

GPL/BSD BSD

licansad licensed







raspistill

raspistill -v -o test.jpg




— -

raspistill

--width, -w Set image width <size>
--height, -h  Setimage height <size>
jpeg quality <0 to 100>




-"-

raspivid
--width, -w Set image width <size>
Width of resulting video. This should be between 64 and 1920.
—-height, -h Set image height <size>
Height of resulting video. This should be between 64 and 1080.

--bitrate, -b Set bitrate

Use bits per second, so 10MBits/s would be -b 10000000. For
H264, 1080p a high quality bitrate would be 15Mbits/s or more.




Achizitie Iimagine

from time import sleep
from picamera import PiCamera

camera = PiCamera ()
camera.resolution = (1024, 768)
camera.start_preview()

# Camera warm-up time
sleep (2)
camera.capture('ion. jpg')




Achizitie imagine (2)

from time import sleep
from picamera import PiCamera

camera = PiCamera ()

camera.resolution = (1024, 768)
camera.start_preview()

# Camera warm-up time

sleep(2)

camera.capture('foo.jpg', resize=(320, 240))




Achizitie film

from 10 import BytesIO
from time import sleep
from picamera import PiCamera

# Create an in-memory stream
my_stream = BytesIO()

camera = PiCamera ()
camera.start_preview ()

# Camera warm-up time
sleep(2)

camera.capture (my_stream, 'Jjpeqg')




import

camera
camera
camera
camera
camera

Inregistrare video

picamera

= picamera.PiCamera()
.resolution = (640, 430)
.start_recording('my_video.h264")
.walt_recording (60)
.stop_recording ()




WEB server pt. video control
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Index.php (1)

<title>Video server for IoT {Ktitleﬁ
-</head>

J<body bgcolor="silver">

{center>

<table witdh="700" border="1" bgcolor="silver" bordercolor="blue">
J<td>

H<center> <Font face="impact" color='hlue' font size="3">
-SM Lab. 11 - Web Server for Video Remote Contrel </font><hr>

<1frame src="http://192.168.100.203:8000"

H width="640" height="480" allow="auteplay" >
-</1frame>

- </center>
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Butoane miscare camera

-<center>
H<form method="post">
<table
style="width: 50%; text-align: left; margin-left: auto; margin-right: auto;"
4 border="2" cellpadding="2" cellspacing="2">
<Lr>
<td style="text-align:center;"><button name="left">

<font face="impact" color="blue">Left</button></td></font>
H <td style="text-align:center;"><button name="fory">
<font face="impact" color="magenta">Ferwart </button></td> </font>
H <td style="text-align:center;"><button name="right">
kfnnt face="impact" color="green">Right</button></td></font>
</tr>
</thody>
</table>




iy

E - -
- Comenzi miscare camera
4
E Ekhtml}
o [<head>
8 [E«<?php
9 if (isset (S POST['left'])) // Left
10 B
11 exec ('sudo python /var/www/sendl.py');
,_}:_._':_' —_12 ‘}
13 | if (isset($_POST['fomu'l)) // Eorwars
=14
= 15 exec ('sudo python /var/www/send2.py');
16 |}
17 if (isset($ POST['right'])) // Bigh
18 [H{
15 exec('sudo python /var/www/send3.py'):;
20 |}
21 2>
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Sene .y

$111 - Pagina web control masinz
$ 9 ma1 2022

g
5 # Comanda viral standa

import serial

port = serial.Serial ("/gey/ttvAMAQ"  baudrate=8600, timeout=4.0)
13 port.write("1")  # start masina
port.close()
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Pico camera miscare

from machine impoxrt Pin, Timer ,URRT,PWM
import time
import thread

ser=URRT (1 ,%c00)

fan= thread.allocate lock() # fanion mutex
md=Pin(l¢, Pin.OUT)

ms=Pin(15, Pin.OUT)

s1=Timer ()
led=Pin(25,P1in.QUT)
red=Pin(¢, Pin.QUT)
blue=Pin(7, Pin.OUT)
amber=Pin(3, Pin.QUT)

—J Oy LN &= b N3 = O L OO =

1
1
Z
2
,
,
Z
Z
2
2
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‘Pico - functii control motoare

Fldef mdgo () : # actlver motor dreapta
amber.low()

md.high ()

time.sleep(t)

md. low()

amber.high ()

msgo () : # acivez motor standa
red.low()

ms.high ()

time.sleep(t)

ms.low()

red.high ()

|

(1]
(8N
11
Hh

=] Oy LN B LD [ = O Lo T

Lo R W B

mdmsgo () : ¥ ambele motoare activate
blue.low()

md.high ()

ms.high ()

time.sleep(t)

md.low()

ms.low()

blue.high()
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3
3
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4
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4
4
4
4
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4
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Pico web control

def blk(): # semnalizare program agtliv
g while 1:

fan.acqguire ()

led.high()

time.sleep(0.2)

led.low()

time.sleep(0.2)

fan.release ()

R T T U

e L T T L L O L T

o I R

]

e

e

_thread.start new thread(blk, ())

e

e

Flwhile 1:

]

-] 0y N B L M =

]

c=ser.read(l)

#print (c)

if c=Db'l":
mdgo ()

if c = Db'2":
mdmsgo ()

if c = b'3":
msgo ()

time.sleep(0.1)

e

i
o R R

o 0D 00 0D 0D 00 OO =
[y LN L [N
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can be used to describe any

39y that enables networked devices to
| "hél information and perform actions
‘withor t the manual assistance of humans.

e
= ’_ﬂll"_' m—— -..__

=
= zKrﬁﬁmal intelligence (AI) and machine
learnlng (ML) facilitate the communication
between systems, allowing them to make their
own autonomous choices.
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ow M2M works

e-to-machine technology is to tap

i

..... N 1 . 3 | NAAT\VO
g —

11l public networks and access methods --
S, GSM or Ethernet -- to make 1t more cost-

B
e

S __'

D)) Ul = | ‘
- 4

.
ain components of an M2M system include sensors,
‘: Wl Fi or cellular communications link, and autonomic
—= utmg software programmed to help a network device
'f “interpret data and make decisions. These M2M applications
translate the data, which can trigger preprogrammed, in

automated actions.
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Aplicatii

e ‘able the..];ﬁ time

e b CACNATNO MM e

M2M devices ce

o
-
el

e -
e

; .'1 ,1;1."'1
s ms have also incorporated M2M technology.
1 in this embedded system enables home

-5--.
."r.;

~  M2M is also an important aspect of remote-control software,
_robotrcs, traffic control, security, logistics and fleet management
and automotive.
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Manufacturing

J

Industrial Remaote monitoring

2 Utilities Billing

M2M
Applications

&

Telemedicine Robotics

)

Security

Traffic Control

Logistics/fleet Automotive
management




Arh?féi:tu ra retea GSM/SMS

Short Message
Service Center

* Corporate Data
-Dperat::rr - "
— |‘§.|—- ———< * Airline Schedules
Y e * Banking Services
== Server * Intermetworking Motification
Mg Directory Assistance

CCBS (Customer Care & Billing System)
DBMS | Data Base Management System)




| metombrnege | Netwos
! ! hManagement
BTS = Base Transceiver Station : : Center
v AuC H
AuC = Authentication Center ; ;
| : i Equipment ID '
OMC = Operation and Maintenance Center e —— 5
PSTHN = Public Switched Telephone Network —
ME = Mobile Equipment Visitor Location «— OMC
Register
Subscriber ; 3
dentity = H i Mobile
it | switching S
' o communicaion
~~ | subscriber fe VR

— P |dentity

| Module

| Subscriber

ooty v |

M aodule




SIM (Subscriber Identity Module)

Billions of Calls
Millions of Subscribers

Thousand of Different Types of Telephones

Hundreds of Countries
Dozens of Manufacturers.... «Administrative data
And only one Card: *Security data

*Subscriber data

-Roaming data

*PLMN (Public Land Mobile Network




Y ge service (SMS) 1s a globally
ed v 1reless service that enables the

- 4-"

».. smn of alphanumeric messages
be twee en ‘mobile subscribers and external

_-—_ —

=== ;,S?'stems such as electronic mail, paging, and voice

— =

T;;‘“ﬁﬁall systems or ACTUATORS.
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GSM/GPRS ,
Modem Termina

TMA - M37i
TMA - M55i




Réi:ea locala GSM/ TC3§

' N
SMS enabled

ACTUATORS

Internel: )j -
|R5232 (( GPRS 3

Central PC Application

Raspberry pi




GSM Modem - Comenzi A_T

AT Command Syntax

The "AT" or "at” prefix must be set atthe beginning of each command line. To terminate a command line enter
<CR>. Commands are usually followed by a response thatincludes "«tR=<LF-<response>=cR=<LF="_ Through-
out this document, only the responses are presented, «CR=<LF= are omitted intentionally.

Table 1.4: Types of AT commands and responses

AT command type Syntax Function

Test command AT+CK XK= The mobile equipment returns the list of parameters and value
ranges set with the corresponding Write command or by internal
Processes.

Read command AT+CXXXT? This command returnsthe currently set value of the parameter or
parameters.

Write command AT+CXXX=<_>  This command sets user-definable parameter values.

Exec{ution) command AT+CXXX The execution command reads non-variable parameters deter-

mined by internal processes in the GSM engine.




MODEM GSM - Comenzi pt. SMS

AT command Meaning
+CMGS Send message
- +COMSS Send message from storage

-
—

—
g
e —

+CMGW Write message to memory

+CMGD Delete message
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mitere SMS -ASCII Forir
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5_1 <cr>

5="+40752912345" <cr>
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Sensor2GSM Student prj.
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Raspberry
Pi

Linux

AID
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Green
Power

LCD

Sensors

Temperatura
Presiune
Umiditate
CO-C02
Gaz metan
Prezenta
Absenta
Video
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Igomot
Sunet

Vibratii
Acceleratie
Inclinatie
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GSM
Modem

RS§232
e

Sensor2GSM Student prj.
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Raspberry Pi
Pico

Green
Power

LCD

Sensors

Temperatura
Presiune
Umiditate
CO - C02
Gaz metan
Prezenta
Absenta
Video

Chimici
Igomot
Sunet

Vibratii
Acceleratie
Inclinatie
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LED ~an2 | - Cortex M0+
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UART - RS232 semnale

YVoltage (V)

Ehblbblcooiwwsros

;EH.N I
s [OUT to RIN
s ROUT

4 5 & 7 8 5 10
Time (ps)
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# Send SMS

import serial
import t]'_me.

uart = serial.Serial ("/dev/tty50", 9600) # constructor uart
$ pentru 9600 durata de bit este aprox. 100 microsecundel

Hwhile True:

vart.write ("AT\r\n") $# AT
time.sleep(0.3)

uart.write ("AT+CMGF=1\r\n") # mod sms
time.sleep(0.3)

vart.write ("AT+CMGS=07¢E \r\n")
fuart.write ("AT+CMGS=0746831351\r\n")

-‘f’time.sleep[D.S} s
_ uart.write("On 12 May 2021 Gamma ray from natural uranium not yet detected ! "}-45"

fctrl z
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GP103 (5CL1)
GPIO4 (GPIO_GCLK)

aML

GPIOT (GPIO_GEND)
GPI02T (GPIO_GEN2)
GPI022 (GPIO_GENJ)

[2C1

GPIO10 (SPID_MOSH
GPIDY (SPID_MISO)
GPIO11 (SPI0_CLK)

e

ID_SD (12C EEPROM)

GPIOS

GPIO&

GPIO13

GPIO1S

GPIO2E
il

GHND

GPIO14 (UART_TXDO)

GPIONS (UART_RXDO)

GPIONE (GPIO_GEN1)

GNE

GPIOZI (GPIO_GEN4)

GPIO24 (GMO_GENS)
R

GPIOZS (GPIO_GEMNG)

GPIOS (SPI_CED_N)

GPIOT (SPI_CE1_N)

I0_SC (1I2C EEPROM)
AN

GPI0M2

LML

GPID16

GPO20

GPIO21
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A3 — Analog

A2 —Analog 2
Al —Analog 1
AD —Analog 0

ALRT — Alert/Ready
ADDR — Address Pin

N
T
=
—
W
0
<L

SDA-12C5SDA
SCL — 120 5CL

<L
L
O
-
J
-
<
.
s
a0
\O
|

GND - Ground In
VDD -2.0to 5.5V
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