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Al-SAVES@PROJECTHUB

1. Tithog épyou:

Smart Bird Al —'E€uTrvo 20oTnua Avixveuong Mrnvwyv

2. Katnyopia £pyou:

Al / Computer Vision / Smart Environment

3. Mepiypaen épyou:

To ¢pyo TTapoucid@lel éva £EUTTVO GUOTNUA TTOPAKOAOUBNONG TITNVWY HE UTTOaTHPIEN Al,
TO OTTOI0 QvIXVeUEl Kal avayvwpiel autopata TITNVA XPNOIMOTTOIWVTOS KAUEPA Kal
Raspberry Pi.

Me Tn xprion computer vision Kai evog EAa@POU Al model, TO CUCTNUG KATAYPAPEI EIKOVEG
TITNVWYV TTOU ETTICKETTTOVTAI RIG TATOTPA KAl TA TAEIVOLE.

To é€pyo Ocixvel TWG N TeEXvNT vonuoouvn umopei va  aglomoinBei yia Tnv
TapakohouBbnon Tng dyplag {wng, TNV ekmmaideuon oTn PIOTTOIKIAGTATG KAl TNV
TePIBAAAOVTIKF) STEM pdonaon.
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4. NECeIg-KAe1DI1C:

Al, Computer Vision, Avixveuon Ntnvwv, Raspberry Pi, MapakoAouBnon Aypiag Zwrg,
Smart Environment

5. Ondda-o1oX0G:

MaBnTég/TpIeg VET, pabntég/Tpieg deutepofaBuIag ektraideuong, STEM clubs,
apxapiol Al developers

6. 21OX0I £pyou:

* Katavénaon Twv BaciKwy apxwy Tou computer vision Kal TNG TAEIVOUNONG EIKOVWV pE Al.
¢ EkpdBnon tng ouvdeong evog camera module 0€ microcomputer.
¢ YAotroinon evég Al model yia TRV avixveuan TITNVWV.
¢ ATroBrkeuon kal avaluon dedopévwy TTapaThpnong.
* Algpelvnon epapuoywy Tou Al aTnv TTEPIBAAAOVTIKA TTapakoAouBnaon.

7. Xpovodidypauua Epyou:

Huépa 1 - Eicaywyn oT1o Al Kai oTnv TTapakoAouBnon aypiag wng
Huépa 2 — PUBuion hardware (Raspberry Pi Kal camera)

Huépa 3 — EykatdoTtaon software Kai Al libraries

Huépa 4 — EkTéAean Tou bird detection model

Huépa 5 — Kataypagr] kal OTITIKOTToinan Oed0uEVWV
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8. Mapexoduevol Topol:

® Raspberry Pi

e Raspberry Pi Camera Module

e TdioTpa TITNVWV 1) EEWTEPIKO ONpeio TTapakoAoudnong
o KapTa microSD e Raspberry Pi OS

* 2Uvdean 01O dIAdIKTUO

9. EpyaAcia kai TexvoAoyieg TTou XpnoipoTrolouvTal:

* Raspberry Pi

¢ Python

e OpenCV

e TensorFlow Lite

e Camera Module

¢ [TpoaIpeTIKO cloud dashboard yia TIG TTapaTNPAOEIG

10. Brjpa mmpog BrAua oxédio uhotroinong:

Brjua 1: Flashing TNG KAPTAG microSD pe Raspberry Pi OS
Raspberry Pi Imager v1.9.4

Raspberry Pi Device Operating System Storage

RASPBERRY PI 5 RASPBERRY PI OS (64-BIT) CHOOSE STORAGE

1. [ava eykaTaoTAOETE TO Raspberry Pi OS, TOTTOOETACTE TNV KAPTA microSD
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o€ évav USB adapter Kal OUVOECTE TOV OTOV UTTOAOYIOTH OOG.

2. KareBdoTe kal eykataoTioTe TO software Raspberry Pi Imager a1mo Tnv
eTTionun 1I0T0o€AiIda TOU Raspberry Pi.

3. Avoig¢re TO Imager Kal pUBUIOTE TO CUMPWVA PE TIG ETTIAOYEG TTOU QaivovTal
oTnv €IKOva.

4. EmA£ETE Write yia va yivel flash To 0S. H diadikacia 6a dlapkEael TrepiTIou
30 AeTTTd.

5. MOAAIG oAokANpwOEi N dladikaoia, aQaIpECTE TRV KAPTA microSD,
TOTTOOETOTE TN 0T BUPA microSD Tou Raspberry Pi Kal EVEPYOTTOINOTE TO.
To Raspberry Pi Ba ekkivrjoel oTo OS.

Briua 2: PUBuion Tou Raspberry Pi

p ) Wall power supply

TV or monitor

. ¥

Raspberry Pi

Optional USB drive

CREDITS: raspberrypi.com/documentation

To Raspberry Pi gival ouoiaoTIKG £vag UTTOAOYIOTHG pE XAUNAOTEPEG
TTPOdIaYPAPES, AAANA AEITOUPYEI LE TOV iDI0 TPOTTO OTTWG £VAG UTTOAOYIOTHG.
Atraitei akdun monitor/0B6vn Kal CUOKEUEG £100D0U (keyboard & mouse).
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MNa va 10 pubuicete cwoTd, cuvdEéaTe TO keyboard Kal TO mouse OTO Raspberry Pi
HEOW USB 3.0 (UTTAE BUpPEG). 2Tn ouvéxeEla, ouvdEDTE TO KOAWSIO Micro-HDMI O0TO
Raspberry Pi kail TNV TTAeUp& HDMI 0TO monitor. EvepyoTtroiffoTe 10 Raspberry Pi,
TTEPILEVETE LEPIKA OEUTEPOAETTTA KOl Ba eppavioTEi N oeAida pubuicewv.

2€ autr Tn oeAida Ba oag {nTnBei va elcayayeTe oToIXEIa dlaxeipiong, OTTWG TO
username Kal TO password TOU Raspberry Pi, TO Wi-Fi SSID Kai TO password, KaBwg Kal
TIPOTIUACEIG TOTTOBETIAG KAl YAWOOAG. ZUUTTANPWOTE QUTEG TIG TTANPOYPOPIEG.
Brua 3: 2uvdeon TnNG camera Kal TOTTOBETNON TOU Al Hat Module oTo Raspberry Pi 5

......

Ma va puBuioete To Raspberry Pi 5 pe TNV camera Kal 70 Al Hat, ekiviioTe
ouvOE£OVTOaG TNV camera. AvAONKWOTE ATTAAA TO paupo TTAACTIKO TuAua otn Bupa
TNG camera KOl 0TI CUVEXEIQ EI0AYAYETE TO LIKPO AKPO TOU KAAWDIOU TNG camera,
UE TIG YUONIOTEPEG ETTAPES OTPAUUEVEG TTPOG TN OWOTH KaTeuBuvaon. Mi€oTe gava
TO HOUPO TUAUA TTPOG TA KATW YIA VA ACPAAICEL.
Eival TpoTindteEPO va ouvOECETE TTPWTA TNV camera, €TTEION £TO1 EXETE
TTEPICOOTEPO XWPEO Kai N d1adikaoia yiveTal EUKOAOTEPN. TN CUVEXEIQ,
TOTTOBETAOTE TO Al Hat TTAvw OTO Raspberry Pi, dlac@aAifovtag OTI ol connectors
euBuypappilovral.
XPNOIUOTTOINCTE TIG KOVTEG BidEG 0TO KATW WEPOG TOU Raspberry Pi KaI TIG LAKPIEG
Bideg OTO £TTAVW HEPOG YIA VA OTEPEWOETE TO Al Hat. MOAIG TO Al Hat TOTTO0£TNOE,
yiveTal 1m0 UOKOAO va a@aIPECETE ) VO pUBUICETE TNV camera XWPIig TTPWTA va
AQAIPECETE TO Hat.
BeBaiwBeite 0TI £xeTE OUVOETEI KAI TO servo motor 0TO Raspberry Pi péow Twv GPIO
pins. AKOAOUBNOTE TNV TTAPAKATW OUVOECOAOYiIa:

1. Ka@é kaAwdio — GND

2. KOkkIvo KaAwdio — 5V
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3. Kitpivo kaAwdio — GPIO 17
Brjua 4: 3D render TOU TTEPIBAAATOG

e ——
Fo&le FoudS+ a7 UE o = TE R ™
— i e et A e e B
[}
e

S—

g
Anpioupynoa auto 1o CAD Xpno1poTrolwvTag Autodesk Fusion 360. H TTpwTn €IKOVa
givail éva render, evw n deUTEPN UTTOPEI va 0ag BonBrioel va KATavOROETE TA
OUYKEKPIUEVA EPYAAEIT TTOU XpNOoIuoTToinoa. XpnolwoTroinoa £1Tiong 1o Autodesk
yIO va agloAoyAow TNV avToxr] auTtou Tou LOVTEAOU Kal va dIao@aAiow OTI N
KATAOKEUN Ba gival ETTAPKAG.
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MNa va &¢ite 10 3D render Tou TTEPIBANUATOC, AVATPEETE OTO TTAPATIAVW OXEDIO.
AuTO ptTopEi €TTiong va BonBAoel oTnV OTITIKOTTOINON TMOAvVWY aAAQyWV yIa TO
£pyo 00G.

Smart Line Bird, Version 1 v12.stl

Brijna 5: Ao@daAeia otnv 3D Printing
h

Otav agaipeite 70 3D print ATTO TNV ETMIPAVEIQ EKTUTTWONG HETA TNV OAOKANPWON
NG di1adikaciag, BEBAIQOEITE 611 mepipévete 5 AeTITd, WOTE N TTAAKA va
Kpuwael. Auto Ba atroTpéel MOavoug KIvOUvVoug, OTTwG EYKaUUATA.

Brjua 6: 3D Printing TOU TTEPIBARUATOG
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KateBdoTe OAa 1a .STL files TTOU £xw TTPOCBETEI TNV EvOTNTA Supporting Files Kal
€10ayqayeTé Ta OTO slicer tool 0ag, OTTWG TO Orca I TO FlashPrint. ['a TN cuyKekpIpévn
dladIkaagia, TTPOTEIVW TO Orca, TTEION UTTOPEITE VA TTPOCAPUOCETE TO infill TOU
apxeiou. Autd onpaivel 0TI UTTOPEITE VA TO OPICETE OTO 100% OTIG TTEPIOKES YUPW
atro TIG Bideg Kal XaunAOGTEPA OTA UTTOAOITTA oNpeia. AV TTPOTEIVW VA TO OPICETE
0710 100% TTaVTOU, £TT€ION £T01 TO module yiveTal EQIPETIKA Bapu.

Acite TNV €IKOVa OTTOU £XW PUBUicEl auTtr TNV €1TIAOYH OTO Orca.

MeTd TNV 0AOKANPWON TNG EKTUTTWONG, BUUNBEITE va aQaIpECETE TUXOV supports.
Brjua 7: KOAAnon
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KoAARoTe T pépn LETAEU TOUG XPNOILOTTOIWVTAG KOAA UHU. =ZeKIVAOTE
KOAAWVTOG TO ETTAVW HEPOG OTO KATW HEPOG TOU case. Av EXETE clamps, AQUTH gival
KATAAANAN oTIyuA va Ta XPNOILOTTOINCETE: DIAPOPETIKA, AEITOUPYOUV TTOAU KOAG
Kal Ta clips.

2Tn OUVEXEIQ, KOANNOTE TO TTEPIBANUA 0T BACN XPNOILOTIOIWVTOG TNV idla KOAAQ.
Edw d¢v xpnoipotroinoa clamps, €TI0 UTTAPXE TTOAU LEYAAN ETTIQAVEIA VIO VO
oTaBepoTroinBei KaAd n kKGAAa. H UHU apyilel va el peTd atro 30 AeTTTd, aAAG
TNV dpnaoa 6Ao 1o Bpddu yia va BeRaiwduw OTI Ba gival avOeKTIKN.

Briua 8: EykatdoTtaon

" the European Union be held responsible for any use which may be made of the information contained
therein.
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8 @

H eykatdoTtaon Tou module gival eEQIPETIKA ATTAR: ATTAWG TOTTOBETHOTE TA
components 0€ EEWTEPIKO XWPO, KOVTA OTO TTEdiO TTapaTAPNONG.
Brjua 9: PUBuion Tou VNC Kail €AeyX0g AgIToupyiag TnG camera

& @ B8 T, Thonny - omedpir. [ pi@rasoberrypi ~/D. @'ummma-s& [l vi@rasobenrypi: ~/D 'wnm

0 Programming 1)
@ — " IP:1090.093
1] sondaviden  »
§ onstics y
! Accessones ¥
£ v ’
_ ‘ Add / Remove Software
‘\/ Rur. & Appearance Settings
. S!Idmm ?’ oo System  Display | IW=pes Performance  Localisation
= g Mouse and Keyboard Settings: -
== Printes = ©
B oo B " 5
- ' Aecommended Software :_
! Screen Configuration Sec;al o
Seial Consoker [ @]
1-Wire:
Remote GPIO:
Cancel oK

2UVABwG, 6Tav ouvdEEaTE OTO Raspberry Pi, XpelddeTal va puBuiceTe monitor,
keyboard kai mouse, KATI TTOU €ival apkeTa GRoAo. YTTapxouv Ouwg atrAoUoTEPES
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EVAANOKTIKEG, OTTWG N XPron evog epyaAgiou TTou ovouddetal VNC. Autd oag
ETMTPETTEI VA ATTOKTATE TTPOCRacn OTo Raspberry Pi xwpig monitor, keyboard i
mouse - TO udVO TToU XPEIAZeTal €ival TPOYOdOUia.

lNa va 10 pubpuiceTe, KAVTE KAIK 0TO AOYyOTUTTO TOU Raspberry Pi, ueTapeite 010
Raspberry Pi Configuration, ETTIAEETE Interfaces KAl EvepyoTTOINOTE TNV €TTIAOYA VNC.
2Tr OUVEXEIQ, LETAPBEITE OTOV UTTOAOYIOTH) OAG KAl EYKATAOTAOTE TO Real VNC.
Agou gvepyoTrolfoeTe To VNC, TTpETTEI Va BpeiTe TNV IP address TOu Raspberry Pi.
MTTopeiTe va TO KAVETE €iTE péoa atro To Raspberry Pi Ul €iTE XpNOILOTTOIWVTAG IP
scanner. ['a va Tn Bpeite atmd 10 Ul, LETAKIVAOTE TOV cursor TTAvVw atrd 10 AOyOTUTTO
Wi-Fi kal Ba epavioTei n IP address. NMANKTPOAOYNOTE ATTAWG AQUTOUG TOUG
ap1BuoUg oTo RealVNC 0TOV UTTOAOYIOTH) OAG KAl EI0QYAYETE TO username Kal TO
password. ‘ETreITa Ba £xeTe TTANPN EAEYX0 HEOW headless setup. Av BEAETE va
XPNOILOTTOINCETE IP scanner, avalnTAOTE TIG DIOBETIUEG IPs KAI EI0AYAYETE TOV
avTioToIxo apiBud oTo RealVNC.

Brina 10: Aokiur 6edopévwy ue code

Twpa TTEPVAPE OTO TTI0 EVOIOPEPOV LEPOG - TOV code. APXIKA, TTPETTEI va
OUAAECOUE Ta videos TTOU BEAOUPE va avaAUOOULE. [1pOTEIVW TTEPITTOU 5 WPEG
UAIKOU yIa auTo To oTAd10. MTTOPEITE va XpNOILOTTOINOETE TOV TTAPAKATW code, O
0T1T0i0G BoNBda oTn cUAAOYHA dEdOUEVWYV KAl OTNV ATTOBRKEUOT TOUG O€ évav
TOTTIKO PAKEAO pe dvoua 'videos'.

Ta videos TToU Ba KATAYPAWETE 0€ AUTO TO PO Ba APOPOUV ATTAWG TOV ECWTEPIKO
XWPO TTOU 0AG EVOIAQPEPEI VA TTAPAKOAOUBAOETE.

from picamera2 import Picamera2

from picamera2.encoders import H264Encoder

from picamera2.outputs import FfmpegOutput

from datetime import datetime, timedelta, time as dtime
import os

import time

import sys

def next_window(now):

today = now.date()

start_today = datetime.combine(today, dtime(12, 20, 0))
end_today = datetime.combine(today, dtime(14, 0, 0))

if now < start_today:

return start_today, end_today

elif now < end_today:

return now, end_today

else:

tomorrow = today + timedelta(days=1)

start_tomorrow = datetime.combine(tomorrow, dtime(12, 20, 0))
end_tomorrow = datetime.combine(tomorrow, dtime(14, 0, 0))
return start_tomorrow, end_tomorrow

def main():
out_dir = os.path.join(os.getcwd(), "videos")
os.makedirs(out_dir, exist_ok=True)

**x Co-funded by This project has been funded with support from the European Commission. This
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now = datetime.now()
start_dt, end_dt = next_window(now)

stamp = start_dt.strftime("%d%m%Y")
filename = f"{stamp}_video.mp4"
out_path = os.path.join(out_dir, filename)

wait_seconds = (start_dt - datetime.now()).total_seconds()

if wait_seconds > 0:

print(f"waiting until {start_dt.strftime('%Y-%m-%d %H:%M:%S')}...")
try:

time.sleep(wait_seconds)

except KeyboardInterrupt:

print("\nInterrupted while waiting. Exiting.")

sys.exit(0)

duration = max(0, (end_dt - datetime.now()).total_seconds())
if duration == 0:

print("[Scheduler] No time left in the window. Exiting.")
return

print(f"Starting capture at {datetime.now().strftime('%H:%M:%S')} "
f'for {int(duration)} seconds (until {end_dt.strftime('%H:%M:%S")}).")
print(f"[Recorder] Output: {out_path}")

picam2 = Picamera2()
video_config = picam?2.create_video_configuration(main={"size": (1920, 1080)})
picam2.configure(video_config)

encoder = H264Encoder(bitrate=10_000_000)
output = FfmpegOutput(out_path)

try:

picam2.start_recording(encoder, output)
time.sleep(duration)

except Keyboardinterrupt:
print("\n[Recorder] Interrupted. Stopping recording...")
finally:

try:

picam2.stop_recording()

except Exception:

pass

try:

picam2.close()

except Exception:

pass

print(f"Finished at {datetime.now().strftime('%H:%M:%S')}. Saved: {out_path}")

if _name__=="_main__":
main()

Av BEAETE va XpNOILOTTOINCETE code TTOU OTEAVEI £1060TTOINON OTO email cag étav
aviXveUeTal TITNVO, XPNOIUOTTOINOTE TOV TTAPAKATW code. ZNUEIWOTE OTI TTPETTEI VO

**x Co-funded by This project has been funded with support from the European Commission. This
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QVTIKOTAOTHOETE TIG variables pe Tnv KATtGAANAN email address Kai Ta avTioToIXa
passwords.

import argparse

import os

import smtplib

import ssl

import time

from datetime import datetime

from email.message import EmailMessage
from email.utils import formatdate

import cv2

import numpy as np
import pandas as pd
import torch

SMTP_SERVER = "smtp.gmail.com"
SMTP_PORT =587

GMAIL_SENDER = "youremail@gmail.com"
GMAIL_APP_PASSWORD = "XXXX XXXX XXXX XXXX"
GMAIL_RECIPIENT = "recipient@example.com"

CONFIDENCE_THRESHOLD = 0.35
NMS_IOU_THRESHOLD = 0.45
SNAPSHOT_DIR = "snapshots"
PREVIEW_WINDOW_NAME = "Bird Watch"

def send_email_with_image(subject, body, image_path):
msg = EmailMessage()

msg["Subject"] = subject

msg["From"] = GMAIL_SENDER

msg["To"] = GMAIL_RECIPIENT

msg["Date"] = formatdate(localtime=True)
msg.set_content(body)

if image_path and os.path.exists(image_path):

with open(image_path, "rb") as f:
data = f.read()
ext = os.path.splitext(image_path)[1].lower()

maintype, subtype = ("image", "jpeg") if ext in [".jpg", ".jpeg"] else ("image", "png")
msg.add_attachment(data, maintype=maintype, subtype=subtype,

filename=os.path.basename(image_path))
context = ssl.create_default_context()
with smtplib.SMTP(SMTP_SERVER, SMTP_PORT) as server:

server.ehlo()

server.starttls(context=context)

server.ehlo()

server.login(GMAIL_SENDER, GMAIL_APP_PASSWORD.replace(" ", ""))
server.send_message(msg)

def draw_boxes(frame, detections_df, color=(0, 255, 0)):
for _, row in detections_df.iterrows():

* X x

* e x

*

* %

if row["name"] !="bird":

continue
x1, y1, x2, y2 = int(row["xmin"]), int(row["ymin"]), int(row["xmax"]), int(row["ymax"])
conf = float(row["confidence"])
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label = f"bird {conf:.2f}"
cv2.rectangle(frame, (x1, y1), (x2, y2), color, 2)
cv2.putText(frame, label, (x1, max(0, y1 - 6)), cv2.FONT_HERSHEY_SIMPLEX, 0.6, color, 2,
cv2.LINE_AA)
return frame

def save_snapshot(frame, folder):
os.makedirs(folder, exist_ok=True)
ts = datetime.now().strftime("%Y%m%d_%H%M%S")
path = os.path.join(folder, f"bird_{ts}.jpg")
cv2.imwrite(path, frame)
return path

def run(video_path, cooldown_s):
model = torch.hub.load("ultralytics/yolov5", "yolov5s", pretrained=True)
model.conf = CONFIDENCE_THRESHOLD
model.iou = NMS_IOU_THRESHOLD
model.classes = None
model.max_det = 300

cap = cv2.VideoCapture(video_path)
if not cap.isOpened():
raise RuntimeError(f'Could not open video file: {video_path}")

last_email_time = 0.0

try:
while True:
ok, frame = cap.read()
if not ok:
break
results = model(frame, size=640)
df = results.pandas().xyxy[0]
bird_df = df[(df["name"] == "bird") & (df["confidence"] >= CONFIDENCE_THRESHOLD)]
display_frame = frame.copy()
if not bird_df.empty:
display_frame = draw_boxes(display_frame, bird_df)
cv2.imshow(PREVIEW_WINDOW_NAME, display_frame)
if cv2.waitKey(1) & OxFF == ord("q"):
break
now = time.time()
if not bird_df.empty and (now - last_email_time >= cooldown_s):
snapshot_path = save_snapshot(display_frame, SNAPSHOT_DIR)
count = len(bird_df)
top_conf = float(bird_df["confidence"].max())
subject = f"[Bird Alert] {count} bird(s) detected - {datetime.now().strftime('%Y-%m-%d
%H:%M:%S")}"
body = f"Detected {count} bird(s) with top confidence {top_conf:.2f}.\nSource:
{video_path}\nSnapshot: {os.path.basename(snapshot_path)\nCooldown: {cooldown_s} seconds\n"
try:
send_email_with_image(subject, body, snapshot_path)
last_email_time = now
except Exception as e:
print(f"Email send failed: {e}")
finally:
cap.release()

**ox Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot
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cv2.destroyAllWindows()

def parse_args():
parser = argparse.ArgumentParser()
parser.add_argument("--video", type=str, default="input.mp4")
parser.add_argument("--cooldown", type=int, default=180)
args = parser.parse_args()
return args.video, args.cooldown

if _name__=="__main__":
vid, cd = parse_args()
run(vid, cd)

Av BEAETE va XPNOILOTTOINCETE code TTOU TTAPEXEI ETTIONG £va EVOIAPEPOV
ypPa®nua pe Tov apiud Twv TITAVWYV TTOU EpPAVvifoVTal 0€ CUYKEKPILEVEG XPOVIKEG
OTIYUEG, XPNOILOTIOINOTE TOV TTAPOKATW code:

import argparse

import os

import csv

from datetime import datetime

import cv2

import pandas as pd

import torch

import matplotlib.pyplot as plt

CONFIDENCE_THRESHOLD = 0.35
NMS_IOU_THRESHOLD = 0.45
CSV_FILE = "bird_counts.csv"

def run(video_path):
model = torch.hub.load("ultralytics/yolov5", "yolov5s", pretrained=True)
model.conf = CONFIDENCE_THRESHOLD
model.iou = NMS_IOU_THRESHOLD

cap = cv2.VideoCapture(video_path)
if not cap.isOpened():
raise RuntimeError(f"Could not open video file: {video_path}")

fps = cap.get(cv2.CAP_PROP_FPS)
frame_count=0

with open(CSV_FILE, mode="w", newline="") as f:
writer = csv.writer(f)
writer.writerow(["time_seconds", "bird_count"])

while True:
ok, frame = cap.read()

if not ok:

break

results = model(frame, size=640)
df = results.pandas().xyxy[0]

* Xk Co-funded by This project has been funded with support from the European Commission. This
* communication reflects the views only of the author, and the Commission cannot
be held responsible for any use which may be made of the information contained
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bird_df = df[(df["name"] == "bird") & (df["confidence"] >= CONFIDENCE_THRESHOLD)]
bird_count = len(bird_df)

time_sec = frame_count / fps
writer.writerow([round(time_sec, 2), bird_count])

display_frame = frame.copy()
for _, row in bird_df.iterrows():
x1, y1, x2, y2 = int(row["xmin"]), int(row["ymin"]), int(row["xmax"]), int(row["ymax"])
conf = float(row["confidence"])
label = f"bird {conf:.2f}"
cv2.rectangle(display_frame, (x1, y1), (x2, y2), (0, 255, 0), 2)
cv2.putText(display_frame, label, (x1, max(0, y1 - 6)),
cv2.FONT_HERSHEY_SIMPLEX, 0.6, (0, 255, 0), 2, cv2.LINE_AA)

cv2.imshow("Bird Tracking", display_frame)
if cv2.waitKey(1) & OxFF == ord("q"):
break

frame_count +=1

cap.release()
cv2.destroyAllWindows()

data = pd.read_csv(CSV_FILE)

plt.figure(figsize=(10, 5))

plt.plot(data["time_seconds"], data["bird_count"], marker="0")
plt.xlabel("Time (seconds)")

plt.ylabel("Number of birds")

plt.title("Birds detected over time")

plt.grid(True)

plt.savefig("bird_graph.png")

plt.show()

def parse_args():
parser = argparse.ArgumentParser()
parser.add_argument("--video", type=str, default="input.mp4")
return parser.parse_args().video

if _name__=="__main__":
video_file = parse_args()
run(video_file)

Brpa 11: EKTEAEON TOU TTPOYPAUUATOG

EkTéAeon TOU TTPOYPAUUATOG

EkTéAeon TOU TTPOYPAUUATOG

MNa va ekTeEAEOETE TOV code, YPAWTE ATTAWG 'python3 file-name', 61TOU file-name

gival To dvoua Tou apxeiou 0ag. 2Tn BIKr LoU TTEPITITWON €ival main.py. H avdAuon

TToU Ba deiTe Ba TTPETTEI va LOIACEI LE TNV ETTICUVATITOMEVN EIKOVA.
KUpia onueia TTou TTPETTEI va TTPOCECETE:

0.XY - AuTi} n Tiur), OTTOU XY €ival akEpalog apiBudg, ival To TTooooTO confidence
TTOU £X€I TO model yia TNV aviXveuon evog atouou.
2nueIWOoTE OTI aUTO TO script Ba atmoBnkeuoel TTiong Ta dedouéva oe CSV file, TO

* X% Co-funded by This project has been funded with support from the European Commission. This

*

- the European Union

* %

therein.
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OTT0i0 Ba XPNOIULOTTOINCOUUE OTO OTADIO LETA T TUAAOYT OEDOUEVWV.

Brina 12: AvaAuon petd tn cuAAoyr dedopEvwv

AvaAuon peta 1n ouAAoyr dedopévwv

Av xpnoiuotroifoare Tov TEAeuTaio evOEIKTIKO code, Ba A&BeTe éva ypd@nua TTou
OEiXVel TNV WPA TNG NUEPAG O€ OXETN UE TOV APIOUO TWV TITAVWYV TTOU
avixveuTnkav. Auto givail Idiaitepa Xproiuo yia bird watchers, KaBuw g TTOAAG €idn
aKoAouBoUV TTpoBAEWIpa poTiBa petakivnong o€ ounvn. MeAeTwvTag 10 YpaPnua,
Ol TTAPATNPNTEG LTTOPOUV VA ETTIOTPEWOUV OTNV idIA TTEPIOXT) O€ TTAPOUOIEG WPES
TNV ETTOUEVN NUEPQA, PE LEYAAN TTIBAVOTNTA va evToTTioOUV Eava Ta idla TITNvA.

Brua 13: Eéueva BAunarta

Mpog 10 TTAPOV, TO £PYO HOU AVIXVEUEI TTOTE UTTAPXEI TITNVO OTO TTEDIO
TTapaTtiEnong, aAAd oKOTTEUW Va auENow TNV aKPiBEIG TOU WOTE Va avayvwpilel
Kal To €ido¢ Tou TITNVOU. MNa TTapddeiyua, av o XpAoTnS BEAEI va eidoTToIEiTal LOVO
otav eppavietal TeEPIOTEPI, TO model Ba TTPETTEI va ayvoEi T UTTOAOITTA €idN

TITNVWV.
RN Co-funded by This pmjlrﬂ:lt_has b;entiutl:-lded_ with Sli.lpp-;]::-l frun:r:.he Eu&c;ieag I:Drn_mllssmn. Thi:
o * . communication reflects the views only of the author, and the Commission canng
xax” the European Union be held responsible for any use which may be made of the information contained
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11. Kpitpia agloAdynong:

e ETITUXAG pUBLION TNG camera

¢ 2WOTA ekTENEOT TOU Al detection model

¢ AKPIBAG KaTaypa@r] Twv TITAVWY TTOU avixveuovTal
e [kavoTNTA EPUNVEING TWV CUANEXDEVTWYV DEDOUEVWIV

12. AilaB€o1ueG YAWOOEG:

EAMNviké

13. >uvTeAeoTéG:

be held responsible for any use which may be made of the information contained
therein.

K Co-funded by This project has been funded with support from the European Commission. This
*****: the European Union communication reflects the views only of the author, and the Commission cannot



8 Al & SUSTAINABILITY IN VET EDUCATION
ERASMUS 2023-1-LT01-KA220-VET-000155506
17. Avatpo@oddTnon Kal cuveXAg BeATiwon:

O1 ouppeTéxovTeg evBappuvovTal va BEATIWGOUV TO model GUAAEYOVTAG TTEPICOOTEPEG
EIKOVEG TITNVWY, EKTTAIOEUOVTAG custom datasets fj TpOOBETOVTAG AICONTHPEG, OTTWG
motion detectors.

ZNUEIWOEIG UTTOBOANG:

BeBaiwBeite 611 6Aa Ta aTTAITOUREVA £yYPOPA KAl Ol TTOPOI £XOUV ETTICUVOQOEI
otnv uttoBoAl cag. H opdda aglohdynong Ttou AI-SAVES@ProjectHub 6a
aglohoyoel Tnv UTToBOoAr pe Baon Tig TTapeXOUEVES TTANPo@opies. MOAIG eykpIBEi,
TO £pyo Ba dnuooleuBei oTo hub Kai o1 eTaipol Ba evnuepwOoUv.

* -
o the European Union be held responsible for any use which may be made of the information contained
therein.
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