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MEME time

Can a robot create a symphony?
Can a robot turn a canvas into a
beautiful masterpiece?

Can a robot submit his homework

before the last day of the
deadline?

Can you?
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Bunpoc

KakBa e pasnukarta mexagy KOHKYPEeHTHOCT 1 napanenusbm?

KoHkypeHTHOCT: KoraTo ABe n34ymncrnenust HamaTt siCHO aAeduHmpaHa
nocrnenoBaTenHOCT Ha U3NbITHEHME.
MapanenusbMm: [1Be N34NCNEHUs], KOUTO pearnHo ce U3NbMHABAT e4HOBPEMEHHO.



Bunpoc+

Kakea e pasnukata mexagy threading.Semaphore n threading.Lock?

Lock no3BonsaBa camo egHa HuWKa, a Semaphore no3BosisiBa HAKOIKO.



Bounpoc++

3a KakBo ce n3nonsea os.fork?

3a pasgensiHe Ha nporpamaTa B Ba OTAENHM npoLeca.



KakBo we npasum gHec?

Smart Video Car Kit V2.0
for Raspberry Pi

)




KomnnekTbT npeam Aa 3anpeTtHeTe pbKaBK
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[la pasrnepame KOMMOHEHTHUTE

Raspberry Pi 3 Model B+

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

PCA9685 16 Channel Servo 12C Module
3x SG90 180° Servo

2x DC Gear Motor

USB Video Camera

7 segment voltmeter

USB Wifi adapter



Raspberry Pi

e HanbaHO PyHKUMOHANEH e4HOMNATKOB KOMMKOTBLP

e CPU, GPU, RAM, Networking, USB, HDMI, Audio 2

e Ho Hali-BaxHOTO - GPIO: Raw g
o General Purpose Input/Ouput

e ModTa Bepcua e 3B+: Ll S %
o 1.2 GHz 64-bit quad core ARM processor | LA g
o 1GBRAM | s NG

e [locneagHnAaT moaen e 4B:
o 1.5 GHz 64-bit quad core ARM processor
o 8GBRAM

e VImMa cneuunanHo JIMHyKC AncTpo - Raspberry Pi OS
o Debian 6a3npaHo
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3axpaHBaHeTo




RPi.GPIO

pip install RPi.GPIO
import RPi.GPIO as GPIO

GPIO.
GPIO.

GPIO

GPIO

GPIO

GPIO
GPIO

setmode (GPIO.BOARD/GPIO.BCM)
getmode()

.setwarnings(False)
.setup(channel, GPIO.IN/OUT)
GPIO.
GPIO.
.output(channel, GPIO.LOW/HIGH)
GPIO.
.RPI_INFO
.VERSION

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

cleanup()



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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Flip-flop

SR flip-flop with NOR gates
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Integrated circuit




[la ce BbpHEM Ha ceH30pa

fritzing




Koabt 1/2

import RPi.GPIO as GPIO
import time

class DistanceSensor:
"""HC-SRB4 Ultrasonic distance sensor."""
def __init__(self, trig, echo):
"""Initializator."""
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):
"""Release the pins.
GPIO.cleanup()



Koabt 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 * 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(9)

def __del__(self):
self._video.release()



Koabt 2/2

def _get_frame(self):
success, image = self._video.read()
if not success:
print('Cannot read from video camera.')
return False
_, jpeg = 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
Peann3svpaHo e Ha C++
BceBb3MOXHA PYHKLMOHANHOCT 3@ 06paboTBaHe Ha 30b6paxeHWs
BknatountenHo ML Hella KaTo:

o face recognition

o Object detection

o Motion tracking




Na pobasum face recognition u 3a Hawmsa Knac

# Machine learning marus, KOATO Cu B3umaw OT HeTa:
face = cv2.CascadeClassifier('haarcascade_frontalface_default.xml')

def _add_faces(self, image):
"""Detect and highlight faces in an 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, vy), (x + w, y + h), (255, @6, 9), 2)



Motor Driver + Motors




Kak pabotu?




Koabr 1/2

import RPi.GPIO as GPIO

class Motor:
"Basic motor, that can turn forwards and backwards."

def __init__(self, fwd, bwd):
"""Initializator."""
self._fwd = fwd
self._bwd = bwd
self._set_board()

def _set_board(self):
"""Reserve and initiate the GPIO pins.

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):
"""Release all GPIO pins."""

GPIO.cleanup()
T



Koabt 2/2

def

def

def

fwd(self):

"""Move forward.
GPIO.output(self._fwd,
GPIO.output(self._bwd,

bwd(self):

"""Move backward.
GPIO.output(self._fwd,
GPIO.output(self._bwd,

stop(self):

"""Stop moving.
GPIO.output(self._fwd,
GPIO.output(self._bwd,

GPIO.

GPIO

GPIO.
GPIO.

GPIO

HIGH)

.LOW)

LOW)
HIGH)

.LOW)
GPIO.

LOW)



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




aK pabotu?
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12C (Inter-Integrated Circuit) Interface
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12C (Inter-Integrated Circuit) Interface
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WTF?

PCA9685

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

Rev. 4 — 16 April 2015
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SDA +—
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Remark: Only one LED output shown for clarity.

Fig 1.

Block diagram of PCA9685

Product data sheet

Ao [1] 28] Voo
A1 [2] O [27] sDA
A2 [3] 26] scL
A3 [4] [25] EXTCLK
a4 [5] [24] AS
LEDO [6 | 23] GE
Leo1 [7|  PcA9essPw  [22] LED1s
LED2 [8| PCA9685PW/Q900 [21] LED14
LED3 [9] [20] LED13
LED4 [10] [19] LED12
LEDS [11] 18] LED11
LEDS [12] [17] LED10
LeD7 [13] [16] LEDY
Vss [14] [15] LED8
002aac825
Fig2. Pin configuration for TSSOP28
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https://cdn-shop.adafruit.com/datasheets/PCA9685.pdf

WTF?

Table 4. Register summary

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

(decimal) |(hex)

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

1 01 90 |0 |9 [0 |0 10 |0 |1 |MODE2 read/write |Mode register 2

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

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

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

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

6 06 0O (0 [0 [0 [0 (1 |1 |0 |[LEDO_ON_L read/write [LEDO output and
brightness control byte 0

T 07 00010 I |0 T [T |t [CEDDOM H read/write |LEDO output and
brightness control byte 1

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

9 09 - 1010 18 1 19 (@ 1 LEDGOFF H read/write [LEDO output and
brightness control byte 3

10 0A o & 10 [0 I @ 't | [LED1 ON L read/write |LED1 output and
brightness control byte 0




Koabt

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

MMnnemMeHTaumaTa

from .hardware.pwm import Pwm

class Engine:
"Engine of the car. It controls the motors' speed."

def __init__(self, left, right):
Initializator."""
self._pwm = Pwm()
self._motor_left = left
self._motor_right = right

def set_speed(self, speed):
"""Set speed of both motors.
self._pwm.set_value(self._motor_left, 0, speed)
self._pwm.set_value(self._motor_right, 6, speed)



5G90 180° Servo




Kak ce cBbp3Ba?

5V Power Supply
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Kak pabotu?

Min Pulse
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Max Pulse
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Koabr

from adafruit_servokit import ServoKit

class Servo:
"Servo that can rotate from about @ to 180 degrees"

def __init__(self, port, min, max):
Initializator."""

self._port = port

self._iface = ServoKit(channels=8).servo[port]
self._min min

self._max max

def set(self, value):
"""Set rotation based on an angle value.
value = max(value, self._min)
value = min(value, self._max)
self._iface.angle = value



UMnnemMeHTauus

class Wheel:
"Wheel that can make the car turn left/right”

def __init__(self, port, min, max):
Initializator."""

self._min = min

self._max = max

self._servo = Servo(port, min, max)

def left(self):
"""Turn left."""
self._servo.set(self._min)

def right(self):
"""Turn right.
self._servo.set(self._max)

def center(self):
"""Turn center.
self._servo.set(self._min + (self._max - self._min) // 2)



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

I nte rfa Ce https://github.com/gvkunchev/fmi-robotics/tree/main/car

Django

video app

urls.py »  Views.py » Camera
web app

urls.py »  views.py > Car



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

Bunpocu?




