18. Pobotuka

21 pekemBpun 2023




Bunpoc

KakBa e pPa3nnkata Mexay KOHKYPEHTHOCT U napanenl/l3b|v|?

KOHKYpEHTHOCTI Korato gBe n3uncieHna HAMaT ACHO ,n,ec|>|/|H|/|paHa nocneaoBaTes/iIHOCT Ha
n3nbJ/IHEHWNE.
I'Iapanem/l3'bM: [lBe n3uncneHnsa, KouTo pPe€anHO Ce N3Mb/IHABAT € JHOBPEMEHHO.



Bunpoc+t

KakBa e pa3nukarta mexay threading.Semaphore u threading.Lock?

Lock no3BonsiBa camo eJHa HN/LKa, a Semaphore Mo3BOJiABa HAKOJIKO.



Bunpoc++

3a KakBo ce mn3nonssa os.fork?

3a pa3jendHe Ha rnporpamMmata B ABa OTAE/IHW npoueca.



KakBo we npaBum gHec?




KoMnnekTuT npeau Aa 3anpetHete pbKaBu










UnTepdencoT usrnexaa Taka




[la pa3rnepame KOMMNOHEHTHUTE

Raspberry Pi 4

Sunfounders DC-DC converter module
HC-SR04 Ultrasonic Distance Sensor
L298N Motor Driver

PCA9685 16 Channel Servo [2C Module
3x SG90 180° Servo

2x DC Gear Motor

USB Video Camera

7 segment voltmeter

USB Wifi adapter



Raspberry Pi

e Hanb/HO dyHKLUMOHaNEH e4HOMNNAaTKOB KOMMOTHP
e CPU, GPU, RAM, Networking, USB, HDMI, Audio
e Ho Hamn-BaxHoTO - GPIO:
o General Purpose Input/Ouput
e ModaTa Bepcud e 4:
o 1.8 GHz 64-bit quad core ARM processor
o 4GB RAM
e [locnegHVAT mogen e 5:
o 2.4 GHz 64-bit quad core ARM processor
o 8GB RAM
e VIma cneumanHo JIMHyKc anctpo - Raspberry Pi OS
o Debian 6asnpaHo



Pinout



3axpaHBaHeTo

18650




RPi.GPIO

pip install RPi.GPIO

import RP1.GPIO as GPIO

GPIO.
GPIO.
GPIO.
GPIO.
.setup(channel, GPIO.OUT, initial=GPIO.LOW/HIGH)
GPIO.
GPIO.
.cleanup()
GPIO.
GPIO.

GPIO

GPIO

setmode (GPIO.BOARD/GPIO.BCM) 4 BCM => Broadcom
getmode ()

setwarnings(False)

setup(channel, GPIO.IN/OUT)

input(channel)
output(channel, GPIO.LOW/HIGH)

RPI_INFO
VERSION



HC-SR04 Ultrasonic Distance Sensor

fritzing




Breadboard?




Breadboard




Breadboard 8-bit computer by Ben Eater



https://www.youtube.com/watch?v=HyznrdDSSGM&list=PLowKtXNTBypGqImE405J2565dvjafglHU
https://www.youtube.com/watch?v=HyznrdDSSGM&list=PLowKtXNTBypGqImE405J2565dvjafglHU

OcHoBa - TpaH3ucTOp
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[peau TpaHsucropute - nambu
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Jlorukara - Gates

AND

OR

NAND

NOR

10K

2N2222
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10K
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Flip-flop




“MonoBuH" BEK NO-KbCHO




Integrated circuit



[la ce BbpHEM Ha ceH30pa

e TRIG

fritzing




Koabt 1/2

import RPi.GPIO as GPIO
import time

class DistanceSensor:

def __init__(self, trig, echo):
self._trig = trig
self. echo = echo
GPIO.setmode(GPIO.BCM)
GPIO.setup(self._trig, GPIO.OUT, initial=GPIO.LOW)
GPIO.setup(self._echo, GPIO.IN)

def del (self):
GPIO.cleanup()



Koavbt 2/2

def read(self):

"""Calculate distance in cm and return it."""
GPIO.output(self._trig, GPIO.HIGH)
time.sleep(0.00001)
GPIO.output(self._trig, GPIO.LOW)
while not GPIO.input(self._echo):

pulse_start = time.time()
while GPIO.input(self._echo):

pulse_end = time.time()
pulse_duration = pulse_end - pulse_start
distance = pulse_duration x 17165 # Half the speed of sound in cm/s
return round(distance, 1)



Video Camera



Koabt 1/2

import cv2

class Camera:

def __init__(self):
self._video = cv2.VideoCapture(0)

def del (self):
self. video.release()



Koavbt 2/2

def _get _frame(self):
success, image = self._video.read()
if not success:
print('Cannot read from video camera.')
return False
_, Jjpeg = cv2.imencode('.jpg', image)
return jpeg.tostring()

def get_stream(self):
while True:
frame = self._get_frame()
if frame:
yield(b'--frame\n'
b'Content-Type: image/jpeg\n\n' + frame + b'\n\n')



Open CV

pip install opencv-python
CV - Computer Vision
Peann3vpaHo e Ha C++
BceBBb3MOXHa GYHKLMOHAIHOCT 3a 06paboTka Ha N306paxeHUs
BknroumtenHo ML Hewla KaTo:

o face recognition

o Object detection

o Motion tracking




Na pobasum face recognition u 3a Hawmga Knac

# Machine learning maausi, Kosmo cu e3umaw om Hema:
face = cv2.CascadeClassifier('haarcascade_frontalface_default.xml')

def _add_faces(self, image):
gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
faces = face.detectMultiScale(gray, 1.1, 4)
for (x, y, w, h) in faces:
cv2.rectangle(image, (x, y), (x + w, y + h), (255, 0, 0), 2)



Motor Driver + Motors




Kak pabotu?




Koabt 1/2

import RP1.GPIO as GPIO

class Motor:

def init_ (self, fwd, bwd):
self. fwd = fwd
self. bwd = bwd
self. set board()

def set board(self):
GPIO.setmode(GPIO.BCM)
GPIO.setup(self._fwd, GPIO.OUT, initial=GPIO.LOW)
GPIO.setup(self._bwd, GPIO.OUT, initial=GPIO.LOW)

def del (self):
GPIO.cleanup()
S



Koavbt 2/2

def

def

def

fwd(self):

GPIO.output(self.
GPIO.output(self.

bwd (self):

GPIO.output(self.
GPIO.output(self.

stop(self):

GPIO.output(self.
GPIO.output(self.

_fwd,
_bwd,

_fwd,
_bwd,

_fwd,
_bwd,

GPIO.
GPIO.

GPIO.
.HIGH)

GPIO

GPIO.
GPIO.

HIGH)
LOW)

LOW)

LOW)
LOW)



PWM (Pulse Width Modulation)
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PCA9685 16 Channel Servo 12C Module




Kak pabotu?

L3INY¥3HLI

CSI (CAMERA)

To Motors: 5 to 12V

Up to 35V if onboard regulator is deactivated)

7

Video-0ut

y

Raspberry Pi
Model B (R1)

To PWM outputs: 5V
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fritzing




1>C (Inter-Integrated Circuit) Interface




1>C (Inter-Integrated Circuit) Interface



PCA9685

16-channel, 12-bit PWM Fm+ 12C-bus LED controller

Rev. 4 — 16 April 2015 Product data sheet
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Fig 2. Pin configuration for TSSOP28 Fig 3. Pin configuration for HVQFN28



https://cdn-shop.adafruit.com/datasheets/PCA9685.pdf

WTF?

Table 4. Register summary

Register# |Register# |D7 |D6 |D5 (D4 [D3 |D2 (D1 (DO [Name Type Function

(decimal) |(hex)

0 00 o (0o 0 O [0 O |O |0 [MODE1 read/write |Mode register 1

1 01 o [0 0 [0 O 0O [0 |1 |MODE2 read/write |Mode register 2

2 02 0O (0O [0 [0 [0 |0 |1 (0 |SUBADR1 read/write |I2C-bus subaddress 1

3 03 0 (0 0 |O |0O |0 (1 (1 |[SUBADR2 read/write |I2C-bus subaddress 2

4 04 0O (0 [0 [0 [0 |1 [0 |0 |SUBADR3 read/write |I2C-bus subaddress 3

5 05 o (0 [0 [0 [0 |1 |0 (1 |ALLCALLADR read/write |[LED All Call I2C-bus
address

6 06 0 o 0 [0 [0 1 [4 [0 [EEDQON L read/write |LEDO output and
brightness control byte 0

7 07 Q¢ 0w 4G 19 (9 1 [ [§ |[CEDDSON_H read/write |LEDO output and
brightness control byte 1

8 08 O |0 |0 |0 ¥ |00 |0: |0 |EEDO OFF L read/write |LEDO output and
brightness control byte 2

9 09 Ok a0 T 5 <10 @ 4 |LEDOMOFE H read/write |LEDO output and
brightness control byte 3

10 0A o o o @ | [0 [T [0 [LED1ONL read/write |LED1 output and
brightness control byte 0




Koabr

H gvkunchev / fmi-robotics  Public



https://github.com/gvkunchev/fmi-robotics/blob/main/car/web/garage/components/hardware/pwm.py
https://github.com/gvkunchev/fmi-robotics/blob/main/car/web/garage/components/hardware/pwm.py

UMnnemMeHTauuaTa

from .hardware.pwm import Pwm

class Engine:

def __init__(self, left, right):
self._pwm = Pwm()
self. motor_left = left
self._motor_right = right

def set_speed(self, speed):
self._pwm.set_value(self._motor_left, 0, speed)
self._pwm.set_value(self._motor_right, 0, speed)



5G90 180° Servo




Kak ce ¢cBbp3Ba?

5V Power Supply

SCL SDA
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www-HowToMechatronics.com




Kak pabotu?

Min Pulse

Neutral

Max Pulse

—— -

Pulse Width 1 ms

Pulse Width 1.5 ms

Pulse Width 2 ms

00

O

90°

WO

180°



Koabr

from adafruit_servokit import ServoKit

class Servo:

def __init__(self, port, min, max):
self._port = port
self. iface = ServoKit(channels=8).servo[port]
self. min = min
self. max = max

def set(self, value):
value = max(value, self. min)
value = min(value, self. max)
self. iface.angle = value



UMnnemMeHTauus

class Wheel:

def __init__(self, port, min, max):
self. min = min
self. _max = max
self. servo = Servo(port, min, max)

def left(self):
self. servo.set(self._min)

def right(self):
self. servo.set(self._max)

def center(self):
self. servo.set(self. min + (self. max - self. min) // 2)



[u3auH

https://qithub.com/gvkunchev/fmi-robotics/tree/main/car/web/qarage



https://github.com/gvkunchev/fmi-robotics/tree/main/car/web/garage

Interface

https://qgithub.com/gvkunchev/fmi-robotics/tree/main/car



https://github.com/gvkunchev/fmi-robotics/tree/main/car

bonyc - COT ana Raspberry Pi + Python (Copebp)



https://github.com/gvkunchev/security
https://github.com/gvkunchev/security

bonyc - COT ana Raspberry Pi + Python (Knuenr)

Thursday, 14 Dece
13:30:.05



https://github.com/gvkunchev/security-client
https://github.com/gvkunchev/security-client

Bunpocu?




