[lameTHa KaHTa — /IHTenereHuuja ogBHaTpe, NOYMCTO O4HAABOP

MameTHa kaHTa e Kopra 3a OTMajouM LITO paboT aBTOMATCKW, NMpeno3HaBajku ro BUAOT Ha
oTnap WTo ce pna Bo Hea 1 ro copTMpa BO COOABETHMOT oaaen. Co 0BOj NPOEKT, HallaTa Len e
[a ro Hamanuve 3arafyBak€eTO M [a ro HanpaBuMMe NPOLEecOT Ha peuuknupare MoMeceH U
noedukaceH. Kora KOpUCHUKOT ¢bpna OTmaj BO Koprata, WHTerpupaHa kamepa ro CKeHupa
npeaMeToT U KOPUCTEjkN MpeTxoaHo obydyeHa Gasa Ha nopaToum, ro MAEHTUUKYBa BMOOT Ha
otnag. MoToa, MexaHu3aM 3a [BUXKEHE 0 MPEeHecyBa OTNagoT BO COOABETHMOT Ofden U ro
ocrno6ogysa, Mo LWTo ce Bpaka BO NoYeTHaTa nomnoxoa.

LESN

+ 3ronemyBare Ha MPaKTUYHOTO 3Haeke 3a BelTayka WHTENUreHumja, Komnjytepcka
BM3uja u l0T cuctemm npeky npaktuyHa pabota.

* lNopobpysawe Ha copaboTkata M TuMckata pabota npeky 3aefgHnyka paboTa Hu3
XapaBEPCKU, COTBEPCKM M AN3ajHEPCKM YIIOTW.

* PasBuBatbe Ha BELUTMHM 3a pellaBake NpPobnemMu M KpUTUYKO pa3mMucnyBake 3a
BpeMe Ha hasnTe Ha nsrpagba, TecTpare 1 peLlaBare npobnemu.

+ 3ajakHyBate Ha KpeaTMBHOCTA M MHOBATWBHOCTA MPEKYy AM3ajHMPate Ha YHUKATHO
peLLeHre 3a Npean3BuLMTe Of PeariH1oT CBeT.

+ CTekHyBawe WCKyCTBO BO JOKYMEHTauuja W mpeseHTaumja Ha MpOeKTH, KOPUCHO 3a
NOHUTE aKageMCKu MK NPOECUOHANHN aKTUBHOCTM.

LLIENTHO HUBO

* YYeHuLy 04 CPeAHO yuunuiuTe Bkiy4YeHn B0 STEM-OpMeHTMpaHmu CTpyyHmM nporpamu

* Y4YeHuum cneumjanuanpani 3a asTomaTuaauyumja, poboTuka unm BrpageHn cucTemm

* TEXHOMOLLKM eHTY31jacTh UNW CTYLEHTCKU KIybOoBM CO OCHOBHYW BELLTUHW 3@ KOQUPaHe
W An3ajH Ha kona

NOTPEBHU NPEA3HAEHA:

+ OcHoBHO pa3bupatbe Ha nporpamupareTo Bo Python
+ 3an03HaeHOCT CO eNEKTPOHCKN KoMMOHeHTU 1 breadboarding



* BoBeHO No3HaBake Ha KOHLENTY 3a BELUTauKa MHTeNUreHumja unn komnjytepcka
BM3Kja

+ CnocoBHOCT 3a Ccrieaete Ha LieMU 1 NOBP3yBatbe Ha XapABEPCKi MO N KaKo CEepBo
1 CEH30pU

XAPOBEP

‘Marepujan
Raspberry Pi 5

27W YCB Tun - Ll Hanojysatrbe 3a Raspberry Pi 5

JKnum 3a noBp3yBsatrbe

Cepso motop DS04-NFC 360° KoHTuHYMpaHa
poTaumja

Raspberry Pi kamepa co mogyn 4




[pBeHn nnouu 3a gusnykarta pamka

Tpkana

Tabena 1- Jlucma na mamepujanu 3a umniemenmuparse na npoexmom Ilamemna kanma

CO®TBEP

* OnepatuseH cuctem: Raspberry Pi OC (64-6uten)

* [porpamcka okonuHa: Python 3 (Thonny unu VS Code)

* Python 6ubnuoteku: opencv-python, ultralytics, torch, gpiozero, Igpio, time, os

* Anatku 3a 6a3u Ha nogatouu: Roboflow (3a aHoTauuja u ekcnopTuparse Ha 6asarta Ha
nogaToLu KopucTeHa 3a TpeHupare 157-2MAT.pt)

* [natchopma 3a TpeHupare Ha mogen: Google Colab (3a TpeHupare 1 TecTupare Ha
YOLOv8 mogen)

* flaneunHcku npuctan: VNC Viewer n SSH (3a MOHUTOPUHT M KOHTPONA NPeKy okanHa
Mpexa)

KOno

Ke Tpeba ma rv noBp3eTe cuTe KOMMOHEHTU cO 3a3eMjyBateTo (GND) u nuHosute oa 3.3V unu
5V 3a HanojyBatbe, BO 3aBMCHOCT 0f HuBHUTE Bapara. MogynoT Ha kamepata ce nosp3yBa
ampektHo co CSI nopToT Ha Raspberry Pi. KoHTUHyupaHuTe cepBO MOTOPM Ce HanojyBaaTt Npeky
nuHosuTe of 5V u GND, a HMBHWTE curHanHu nuHoBK ce nosp3aHu co GPIO 17 n GPIO 18.
3Byy4HuKoT € nosp3aH co GPIO 22, a LED nHaukaTopoT e nosp3aH co GPIO 23 co oTnopHuK 3a
orpaHuyyBae Ha cTpyjata. Cute Bpcku ce HanpaseHu 6e36eaHo 3a Aa ce 06e3bean cTabumnHo
paboTewe, a AaneunHcknoT mpuctan e oBo3moxeH npeky VNC unm SSH 3a crnepewe Ha
CUCTEMOT.

EBe ro konoto 3a 0BOj NPOEKT:




Cuxa 1 - Kono na npoexmom IMavemna xanma
YEKOP-NO-YEKOP NWHCTPYKLINK 3A SMART THROW

1. HanpaBeTe ro konoro

MpoBepeTe Aanu cute eneKTPOHCKU KOMMOHEHTU Ce NPaBUHO NOBP3aHU:
- [NoBp3eTe v koHTUHYMpaHuTe cepso Motopu co GPIO 17 n GPIO 18.

- MoBp3eTe ro 3By4HKoT curHan co GPIO 22.

- MoBp3eTe ja LED-ceTunkara 3a ctatyc co GPIO 23 kopucTejkn OTNOPHMK 3a OrpaHnyyBake Ha
cTpyjaTa.

- MoBp3eTe ro mogynoT 4 Ha kamepara Raspberry Pi co CSI noptara 3a kamepa.
- Hanojysajte rv cute komnoHeHTU npeky nuHosute 5V 1 GND.

KopucTteTe 3aefgHnyka 3a3eMjyBar€ 3a CUTE KOMMOHEHTY 1 NPOBEPETE M ABanatm
pogenyearara Ha nuHosuTe Ha GPIO.

2. NMoproTBeTe ja cohTBepCcKaTa OKONIMHA

MpoBepeTe fanu cTe ro MHCTanupane CneaHoBo:

- Raspberry Pi OS (64-6uteH)

- Python 3

- MoTpebHu 6ubnuoTeku: opencv-python, ultralytics, pytorch, gpiozero, Igpio, os, time
- Roboflow cmeTka 3a ynpaByBare co nogatouu

- VNC unn SSH 0B0O3MOXEH 3a AaneynHcky npuctan

Mpenopaunueo e Aa ja TecTupaTe kamepaTa co MOMOLL Ha OCHOBHA CKpUnTa Npef Aa ro
CTapTyBaTe Lenm1oT CACTEM.

3. CTtapTyBajTe ja ckpunTtaTa 3a geTeKkuuja Ha 00jeKkTun

KopucTeTe ro cneaHuos Python kog 3a fa ro ctapTyBaTe MOLENOT 3a AeTekuuja Ha 06jekTn 1 aa
M1 KOHTPONMpaTe CEPBO MOTOPUTE BP3 OCHOBA Ha MPENO3HAEHNOT TUM Ha OTnag:

import cv2
from ultralytics import YOLO
from gpiozero import TonalBuzzer, Servo

from gpiozero.pins.lgpio import LGPIOFactory
from gpiozero import Device

from time import sleep

import time




import threading
. import queue
. import numpy as np
. import os

. try:
Device.pin factory = LGPIOFactory()
. except Exception as e:
print(f"Error setting LGPIOFactory: {e}. GPIO operations might fail.")
print("Ensure pigpiod or lgpiod service is running and gpiozero is
configured correctly.")

. BUZZER_PIN_NUM =
. SERVO1_PIN_NUM
. SERVO2_PIN_NUM =

. buzzer = None
. servo = None

. CAMERA_INDEX

. CAMERA_WIDTH =
. CAMERA_HEIGHT =
. CAMERA_FPS =

. BEEP_FREQUENCY =

. OBJECT_DETECTED_BEEP_DURATION =

. BEEP_COOLDOWN =

. TARGET_CLASSES ["limenka", "shishe"]
. LATCH_DURATION =

. cap = None

. def initialize_camera():
global cap
cap = cv2.VideoCapture(CAMERA_INDEX)
if not cap.isOpened():
print(f"Error: Could not open camera at index {CAMERA INDEX}")
return False

cap.set(cv2.CAP_PROP_FRAME_WIDTH, CAMERA_WIDTH)
cap.set(cv2.CAP_PROP_FRAME_HEIGHT, CAMERA_HEIGHT)
cap.set(cv2.CAP_PROP_FPS, CAMERA_FPS)
cap.set(cv2.CAP_PROP_BUFFERSIZE, 1)

try:
cap.set(cv2.CAP_PROP_FOURCC, cv2.VideoWriter fourcc('M',

'G"))
except:
pass

actual_width = int(cap.get(cv2.CAP_PROP_FRAME_WIDTH))
actual_height = int(cap.get(cv2.CAP_PROP_FRAME_HEIGHT))
actual_fps = cap.get(cv2.CAP_PROP_FPS)

print(f"Camera initialized:")

print(f" Index: {CAMERA_ INDEX}")

print(f" Resolution: {actual width}x{actual height}")
print(f" FPS: {actual fps}")

return True




. SPECIFIED_NCNN_MODEL_PATH "157epoch_ncnn_model"
. SPECIFIED_BASE_MODEL_PATH = None
. ncnn_model = None

. print("--- Model Loading ---")
. if SPECIFIED NCNN_MODEL_PATH:
print(f"Attempting to load specified NCNN model from:
{SPECIFIED_NCNN_MODEL_PATH}")
if os.path.isdir(SPECIFIED_NCNN_MODEL_PATH):
try:
ncnn_model = YOLO(SPECIFIED_NCNN_MODEL_PATH)
print(f"Successfully loaded NCNN model from specified path:
{SPECIFIED_NCNN_MODEL_PATH}")
except Exception as e:
print(f"Failed to load NCNN model from
{SPECIFIED NCNN_MODEL_PATH}: {e}")
print("Will fallback to base model logic if
SPECIFIED BASE_MODEL PATH is set.")
ncnn_model = None
else:
print(f"Specified NCNN model path '{SPECIFIED_NCNN_MODEL_PATH}' is not
a valid directory.")
print("Will fallback to base model logic if SPECIFIED_BASE_MODEL_PATH
is set.")

. if ncnn_model is None:
if SPECIFIED BASE_MODEL_PATH:
print (f"NCNN model not loaded directly. Using base model path:
{SPECIFIED BASE_MODEL PATH}")
if not os.path.isfile(SPECIFIED_BASE_MODEL_PATH):
print(f"Error: Base model file '{SPECIFIED_BASE_MODEL_PATH}' not
found.")
cv2.destroyAllWindows ()
exit("Fatal: No valid model path provided or base model file
not found.")
else:
base model name no_ext =
os.path.splitext(os.path.basename(SPECIFIED BASE_MODEL_PATH))[@]
derived_ncnn_model _dir = f"{base_model name_no_ext} ncnn_model"
print(f"Derived NCNN model directory name:
{derived_ncnn_model_dir}")
try:
print(f"Checking for existing NCNN model at:
{derived_ncnn_model_dir}")
if os.path.isdir(derived_ncnn_model_dir):
ncnn_model = YOLO(derived_ncnn_model dir)
print(f"Successfully loaded existing NCNN model from
{derived ncnn_model dir}")
else:
raise FileNotFoundError
except Exception as e_load_derived:
print (f"NCNN model not found at '{derived_ncnn_model dir}'
or failed to load ({e_load_derived}).")
print(f"Exporting base model '{SPECIFIED_BASE_MODEL_PATH}®
to NCNN format...")
try:
base_model_for_export = YOLO(SPECIFIED_BASE_MODEL_PATH)
base_model_for_export.export(format="ncnn", half=False)
print(f"Export complete. Loading exported NCNN model
from {derived ncnn_model dir}...")
ncnn_model = YOLO(derived ncnn_model dir)
print(f"Successfully loaded exported NCNN model from
{derived_ncnn_model_dir}")
except Exception as e_export_load:




print(f"FATAL error during base model loading, export,
or NCNN loading: {e_export_load}")
cv2.destroyAllWindows ()
exit()
else:
print("FATAL: Neither SPECIFIED NCNN_MODEL_PATH nor
SPECIFIED BASE_MODEL_PATH were provided or valid.")
cv2.destroyAllWindows ()
exit()

if ncnn_model is None:
print("FATAL: Could not load any model after all attempts. Exiting.")
cv2.destroyAllWindows ()
exit()

print("--- Model loading successful ---")

frame_queue = queue.Queue(maxsize=1)
results queue = queue.Queue(maxsize=1)
stop_event = threading.Event()

def camera_thread_func():
global stop_event, cap
print("Camera thread started.")
while not stop_event.is_set():
try:
ret, frame_bgr = cap.read()
if not ret:
print("Camera thread: Failed to read frame. Retrying...")
sleep( )
continue

frame_rgb = cv2.cvtColor(frame_bgr, cv2.COLOR_BGR2RGB)

try:
frame_queue.put(frame_rgb, block=False)
except queue.Full:

pass

except Exception as e:
print(f"Camera thread error: {e}")
stop_event.set()
break
print("Camera thread finished.")

def yolo thread func():
global stop_event, ncnn_model
print("YOLO thread started.")
while not stop_event.is set():
try:
frame_rgb = frame_queue.get(timeout= )
results = ncnn_model(frame_rgb, verbose=False, stream=False)

try:
results_queue.put((frame_rgb, results), block=False)
except queue.Full:

try:
results_queue.get(block=False)
results_queue.put((frame_rgb, results), block=False)




except queue.Empty:
pass

frame_queue.task_done()

except queue.Empty:
continue

except Exception as e:
print(f"YOLO thread error: {e}")
stop_event.set()
break

print("YOLO thread finished.")

def servo_stop(s):
if s:
s.value = None

def servo_turn_continuous(s, speed_value):

Controls continuous servo.
speed_value: -1.0 (full reverse) to 1.0 (full forward). @ should be

if s:
if - <= speed_value <=
s.value = speed_value
else:
print(f"Invalid servo speed value: {speed value}. Must be
between -1.0 and 1.0.")

if _name__ == "_main__ ":
main_thread_terminated_normally = False
try:

if not initialize_camera():
print("Failed to initialize camera. Exiting.")
exit()

buzzer = TonalBuzzer(BUZZER_PIN_NUM)
servol = Servo(SERVO1 _PIN_NUM)

servo2 = Servo(SERVO2_PIN_NUM)
servo_stop(servol)

servo_stop(servo2)

print("Servo initialized and stopped.")

print("DEBUG: Testing TonalBuzzer immediately after init...")
try:

buzzer.play(BEEP_FREQUENCY)

sleep(OBJECT DETECTED BEEP _DURATION)

buzzer.stop()

print(f"DEBUG: TonalBuzzer test beep at {BEEP_FREQUENCY}Hz

finished. Did you hear it?")

sleep( )
except Exception as e:

print(f"DEBUG: Error during initial TonalBuzzer test: {e}")

print("Camera ready.")
sleep(1)

cam_thread = threading.Thread(target=camera_thread_func,
daemon=True)
proc_thread = threading.Thread(target=yolo_ thread_func,
daemon=True)
244
245 . print("Starting worker threads...")




cam_thread.start()
proc_thread.start()

prev_time_fps = time.time()
fps =
last_beep_trigger_time =
object_currently_triggering beep = False
object_detected start _time for_latch = None
latch_active = False
active_detected_class_name =

print("Starting detection loop. Press 'q' in OpenCV window to

while not stop_event.is_set():
try:
original_frame_rgb, yolo_results_list =
results queue.get(timeout= )
except queue.Empty:
if not cam_thread.is_alive() and cam_thread.ident is not
None:
print("Error: Camera thread seems to have stopped

unexpectedly.")

stop_event.set()
break
if not proc_thread.is_alive() and proc_thread.ident is not

None:

print("Error: YOLO processing thread seems to have
stopped unexpectedly.")

stop_event.set()

break

key = cv2.waitKey(1l) &

if key == ord("q"):
print("User pressed 'q'.")
stop_event.set()

continue

current_time = time.time()
delta_time_fps = current_time - prev_time_fps
if delta_time_fps >
fps = / delta_time_fps
prev_time_fps = current_time

found_target_object_this_frame = False
confidence_of_detected_object =
yolo results = yolo_results_1list[0]

if yolo results.boxes:
for box in yolo_results.boxes:

class_id = int(box.cls[@])

class_name = ncnn_model.names[class_id]

confidence = float(box.conf[@])

if class_name in TARGET_CLASSES and confidence >
found_target_object_this_frame = True
confidence_of_detected_object = confidence
active_detected_class_name = class_name
break

if found_target_object_this_frame:
if not object_currently triggering beep:
if current_time - last_beep_trigger time >
BEEP_COOLDOWN :




print(f"Object '{active_detected_class_name}'
detected! Confidence: {confidence_of_detected_object:.2f}. Activating
beep/servo...")
try:
buzzer.play(BEEP_FREQUENCY)
except Exception as e:
print(f"Error during beep/servo activation:

finally:
servo_stop(servo)
if buzzer:
buzzer.stop()
print(f"DEBUG: Beep/servo sequence for
‘{active_detected_class_name}' finished.")
last_beep_trigger time = current_time
object_currently triggering beep = True
else:
if object_currently_triggering beep:
servo_stop(servo)
object_currently triggering beep = False

if found_target_object_this_frame:
if object_detected_start_time_for_latch is None:
object_detected_start_time_for_latch = current_time
elif not latch_active and (current_time -
object_detected_start_time_for_latch >= LATCH_DURATION):
print(f"LATCH TRIGGERED: '{active detected class name}'
continuously detected for {LATCH DURATION:.1f}s.")
latch_active = True
if active detected_class_name == "limenka":
servol.value=-
sleep( )
servol.value=None
servo2.value=
sleep( )
servo2.value=None
sleep( )
servo2.value=
sleep( )
servol.value=
sleep( )
servo2.value=None
servol.value=None
elif active_detected_class_name == "shishe":
servol.value=
sleep( )
servol.value=None
servo2.value=
sleep( )
servo2.value=None
sleep( )
servo2.value=
sleep( )
servol.value=-
sleep( )
servo2.value=None
servol.value=None
else:
if object_detected_start_time_for_latch is not None:
object_detected_start_time_for_latch = None
if latch_active:
print("Latch deactivated (target object lost).")
latch_active = False

annotated_frame_rgb = yolo results.plot()




annotated_frame_bgr display = cv2.cvtColor(annotated_frame_rgb,
cv2.COLOR_RGB2BGR)

cv2.putText(annotated_frame_bgr display, f"FPS: {fps:.2f}",
, 30), cv2.FONT HERSHEY_ SIMPLEX, , (o, , 0), 2)

latch_text = f"Latch: {'ACTIVE' if latch_active else
'"Inactive'}"

latch_color = (9, , 0) if latch_active else (0, 9,

cv2.putText(annotated_frame_bgr display, latch_text, (
cv2.FONT_HERSHEY_SIMPLEX, , latch_color, 2)

if found_target_object_this_frame:

cv2.putText(annotated_frame_bgr_display, f"Detected:

{active_detected_class_name}", (10, ), Ccv2.FONT_HERSHEY_SIMPLEX, ,

> 9), 2)

cv2.imshow("Camera", annotated_frame_bgr display)
results queue.task done()

key = cv2.waitKey(1l) &

if key == ord("q"):
print("User pressed 'q'.")
stop_event.set()

main_thread_terminated_normally = True

except KeyboardInterrupt:
print("KeyboardInterrupt received. Exiting...")
stop_event.set()
except Exception as e:
print(f"An unexpected error occurred in the main loop: {e}")
import traceback
traceback.print_exc()
stop_event.set()
finally:
print("Initiating shutdown sequence...™)
if not stop_event.is_set():
stop_event.set()

if 'cam_thread' in locals() and cam_thread.is alive():
print("Joining camera thread...")
cam_thread.join(timeout=2)
if cam_thread.is _alive():
print("Camera thread did not join in time.")
if 'proc_thread' in locals() and proc_thread.is_alive():
print("Joining YOLO thread...")
proc_thread.join(timeout=2)
if proc_thread.is_alive():
print("YOLO thread did not join in time.")

print("Closing GPIO resources...")
if buzzer:

try:

buzzer.stop()

buzzer.close()

print("Buzzer stopped and closed.")
except Exception as e:

print(f"Error closing buzzer: {e}")

if servo:

try:

servo_stop(servo)

servo.close()

print("Servo stopped and closed.")
except Exception as e:

print(f"Error closing servo: {e}")

if cap and cap.isOpened():




print("Releasing camera...")
cap.release()
print("Camera released.")

cv2.destroyAllWindows ()
print("OpenCV windows destroyed.")
print("Program shutdown complete.")

4. Ha6brbyayBajTe ru pesynraTturte

KPUTEPUYMW 3A EBANTYALIMJA:

UmnnemeHTauumja Ha xapasep (40%): MpasunHo nosp3aHo koro, 6e3 nabasu XuLu, NPaBUHO
nocTaByBakbe Ha CeH30pOT.

®yHKumoHanHocT Ha kogoT (30%): Ckpuntata paboti 6e3 rpeLLku, NpaBuiHO M AeTeKTHpa
NPOMEHUTE Ha CBETNMHATA.

Pa3bupatbe n objacHyBame (20%): CnocobHOCT 3a 0bjacHyBare Ha T0a kako (hyHKLMOHMPa
CUCTEMOT W HETOBWTE ansnkaLmm BO peasnHuoT CBeT.

KpeatusHoct u ontumusaumja (10%): MNpeanosu 3a nogobpysarsa, Kako WTo e JoAaBame
LONOHUTENHM OYHKLMK 32 aBTOMaTU3aLmja.

NMPOLEHETO BPEMETPAEH-E:
* latym Ha noveTok: 5 mapT 2025 roguHa

+ [laTym Ha 3aBpuyBate: 20 maj 2025 roguHa



PE3YNTATU OQ1 YYEHWETO:

* Pasbupatbe kako BeluTaykata MHTEeNUreHLpja Moxe Aa ce NpUMeHu 3a peLuaBare Ha
npobnemu co X1BOTHATa CpeanHa BO PeasnH1oT CeeT

* Pa3BnBar-€ BELUTUHI 3a MHTErpUpar-e Ha Xxapasep (CEH30pH, CEepBO) CO COhTBEPCKN
peLleHnja basmpaHn Ha BeLITauka UHTenureHLmja

« CTekHyBaH€ NPaKTUYHO UCKYCTBO CO anatku kako Raspberry Pi, Python n Roboflow

* [TopgobpyBatbe Ha BeLTUHUTE 3a TUMCKa paboTa, NnaHupare Ha NPOEKTU U TEXHUYKa
LOKYMeHTaLuja

* HayyeTe fja oueHyBaTe 1 yCOBpLLYBaTe NPOTOTMNOBW NPeKy NOBPaTHU MHOpMaLMM 1
TeCTMpare

1. CnpoBeayBake TECTOBU Ha CUCTEMOT Of NOYETOK A0 Kpaj: [oTBpaeTe Aeka LennoT
CUCTEM - O} OTKpUBAHE Ha 0TNaj [0 COPTUpatLe - paboTi MPaBUITHO W CUTYPHO.

NPEAU3BULIA U COBETW 3A PELLABAKE HA MPOBJIEMMU:

* Heycnecw BO npeno3HaBakeTo Ha kamepata — TecTupajTe ja kamepara CoO OCHOBHU
CKPUNTYW 3a Aa Ce ocurypate aeka CHuMa BnesHu nogatouu. MoBTopHoO kanubpupajte ro
MOZEnoT 1N NpoBepeTe M YCIoBUTE Ha OCBETITYBakE ako TOYHOCTA Ce Hamasu.

* HencnpaBHOCTM Ha cepBo MOTOPOT — [poBepeTe ja koHdurypauujata Ha GPIO nuHOT 1
noTBpAETe ro HanojyBarEeTO; 3aMEHETE M1 MOTOPUTE aKo Ce Nperpeat unum Tpenepar.

* HeToyHoCT Ha MogenoT — KopucTteTte noseke aHOTMpaHu cnuki Bo Roboflow v
NOBTOPHO 0ByYeTE r0 MOAENOT aKo OTKPUBAKETO Ha 0BjeKTH He ycnee 1nm NorpeLLHo ce
knacuduumpa.

* ['peLukn BO copTBEpPOT — [poBeEpeTe v 3aBncHOCTUTE 0f Python 1 BepaunTe Ha
BubnuoTekata; KOpUCTETE M3jaBN 3a NeyaTere UK NorMparbe 3a NornecHo Aebarnparbe.

* [pobnemu co noep3ysareTo (VNC/SSH) - lNposepeTe aanu Raspberry Pi e Ha
TOYHaTa Mpexa W noTBpaeTe Aeka SSH e 0BO3MOXEH BO NOCTaBKUTE.
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	• Платформа за тренирање на модел: Google Colab (за тренирање и тестирање на YOLOv8 модел) 
	• Далечински пристап: VNC Viewer и SSH (за мониторинг и контрола преку локална мрежа) 
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