Jomatok A

import cv2
import numpy as np

import imutils

protopath = "MobileNetSSD _deploy.prototxt.txt™
modelpath = "MobileNetSSD_deploy.caffemodel”
detector = cv2.dnn.readNetFromCaffe(prototxt=protopath, caffeModel=modelpath)

CLASSES = ["background”, "aeroplane", "bicycle", "bird", "boat",

"bottle”, "bus", "car", "cat", "chair", "cow", "diningtable",

"dog", "horse", "motorbike", "person”, "pottedplant", "sheep",

"sofa”, "train”, "tvmonitor"]

def funcl(input):
Image = cv2.imread(input)

Image = imutils.resize(image, width=600)

(H, W) = image.shape[:2]

blob = cv2.dnn.blobFromimage(image, 0.007843, (W, H), 127.5)

detector.setlnput(blob)

person_detections = detector.forward()

for i in np.arange(0, person_detections.shape[2]):
confidence = person_detections[0, 0, i, 2]
if confidence > 0.5:

idx = int(person_detections|0, 0, i, 1])



iIf CLASSES[idx] !'= "person":

continue

person_box = person_detections[0, O, i, 3:7] * np.array([W, H, W, H])
(startX, startY, endX, endY) = person_box.astype("int")

cv2.rectangle(image, (startX, startY), (endX, endY), (0, 0, 255), 2)

label ="{}: {:.2f}%".format(CLASSES[idx],
confidence * 100)
cv2.rectangle(image, (startX, startY), (endX, endY),
[idx], 2)
y =startY - 15 if startY - 15 > 15 else startY + 15
cv2.putText(image, label, (startX, y),
cv2.FONT_HERSHEY_SIMPLEX, 0.5, [idx], 2)

cv2.imshow("Results”, image)
cv2.waitKey(0)
cv2.destroyAllWindows()

def main():
funcl(‘people_images/peoplel.jpg’)
funcl(‘people_images/people2.jpg’)
funcl('people_images/people3.jpg’)
funcl('people_images/peopled.jpg’)
funcl('people_images/people5.jpg’)

main()



Momatoxk b

from imutils.video import VideoStream
from imutils.video import FPS

import numpy as np

Import argparse

import imutils

import cv2

ap = argparse.ArgumentParser()

ap.add_argument("-p", "--prototxt", required=True,

help="path to Caffe 'deploy' prototxt file")

ap.add_argument("-m", "--model", required=True,

help="path to Caffe pre-trained model")

ap.add_argument(*-c", "--confidence", type=float, default=0.2,
help="minimum probability to filter weak detections")

args = vars(ap.parse_args())

CLASSES = ["background", "aeroplane", "bicycle", "bird", "boat",

"bottle"”, "bus", "car", "cat", "chair", "cow", "diningtable",

"dog", "horse", "motorbike", "person”,

pottedplant”, "sheep",

"sofa”, "train”, "tvmonitor"]
COLORS = np.random.uniform(0, 255, size=(len(CLASSES), 3))

print("[INFO] loading model...")

net = cv2.dnn.readNetFromCaffe(args["prototxt"], args["model"])
print("[INFO] starting video stream...")
vs = VideoStream(src=0).start()

fps = FPS().start()

while True:



frame = vs.read()

frame = imutils.resize(frame, width=720)

(h, w) = frame.shape[:2]
blob = cv2.dnn.blobFromimage(cv2.resize(frame, (300, 300)),
0.007843, (300, 300), 127.5)

net.setinput(blob)

detections = net.forward()

for i in np.arange(0, detections.shape[2]):

confidence = detections|0, 0, i, 2]

if confidence > args["confidence"]:
idx = int(detections]0, 0, i, 1])
box = detections|0, 0, i, 3:7] * np.array([w, h, w, h])
(startX, startY, endX, endY) = box.astype(*'int")

label ="{}: {:.2f}%".format(CLASSES[idx],
confidence * 100)
cv2.rectangle(frame, (startX, startY), (endX, endY),
COLORSJidx], 2)
y = startY - 15 if startY - 15 > 15 else startY + 15
cv2.putText(frame, label, (startX, y),
cv2.FONT_HERSHEY_SIMPLEX, 0.5, COLORS[idx], 2)

cv2.imshow("Frame", frame)
key = cv2.waitKey(1) & OXFF



if key == ord("q"):
break

fps.update()

fps.stop()
print("[INFO] elapsed time: {:.2f}".format(fps.elapsed()))

print("[INFQO] approx. FPS: {:.2f}".format(fps.fps()))

cv2.destroyAllWindows()
vs.stop()



lonarok B

import cv2

import numpy as np
Import pandas as pd
import imutils
import o0s

import matplotlib.pyplot as plt

# JlenmoeMo Hallly MOJIeJIb Ta TapaMeTpu

protopath = "MobileNetSSD _deploy.prototxt.txt"

modelpath = "MobileNetSSD_deploy.caffemodel”

detector = cv2.dnn.readNetFromCaffe(prototxt=protopath, caffeModel=modelpath)

# 3anmanHs KiaciB 171t 00poOKHU 300pakeHb
CLASSES = ["background", "aeroplane", "bicycle", "bird", "boat",

"bottle”, "bus", "car", "cat", "chair", "cow", "diningtable",

"dog", "horse", "motorbike", "person”, "pottedplant”, "sheep"”,

"sofa", "train", "tvmonitor"]

# 3aBaHTa)KEHHsI 1aTaceTy 300paxeHb

dataset_path = 'crowd_dataset/frames/frames'

image_paths = [0s.path.join(dataset_path, f) for f in os.listdir(dataset_path) if
os.path.isfile(os.path.join(dataset_path, f))]

# CtBopenHs nmycroro DataFrame auist pe3ynbTaTiB

results_df = pd.DataFrame(columns=['Image’, 'Predicted’, '‘Count'])

# OyHKITIS 0 IEPETBOPIOE YUCTOBUH 11CHTH(IKATOP 300paKeHHS
# y BITHOCHUH NUISAX 110 (aiily, 3al0BHIOIOYH MTOYAaTKOBI HYJI1

# Ta 10J1atI04M PO3IIMPEHHS 1 KaTtayor ¢aiiy.



def replace_zeros(image_id: int) -> str:
Image_id = str(image_id).rjust(6, '0")

return f'crowd_dataset/frames/frames/seq_{image_id}.jpg’

# 3aBantaxkeHHs labels.csv daitny

labels_file = 'crowd_dataset/labels.csv'

# BuBia qaHux 3 JaTtacery

data = pd.read_csv(labels_file)

data['path’] = data['id'].apply(replace_zeros)

print("General output information of the dataset in the amount of 5 initial and 5 final
images:")

print(data.head(5))

print(data.tail(5))

# BI/IBiII CTaTUCTHKH JaHUX OATACCTYy

stats = data.describe()

print("\nOutput of computed dataset statistics:")
print(stats)

# BUBOIMMO CTaTUCTUKY JlaTaceTy 3a jJornomororo 6i6morekn Matplotlib
plt.hist(data['count'], bins=20)

plt.axvline(stats.loc['mean’, ‘count'], label="Mean value', color="yellow")
plt.legend()

plt.xlabel(‘Number of people’)

plt.ylabel('Frequency of the number of people’)

plt.title("Histogram of the number of silhouette detections')

plt.show()

print("\nClassification of objects has been started, please wait for results...")



for image_path in image_paths:
Image = cv2.imread(image_path)

Image_size = imutils.resize(image, width=640)

(H, W) = image_size.shape[:2]

blob = cv2.dnn.blobFromImage(image_size, 0.007843, (W, H), 127.5)

detector.setInput(blob)

person_detections = detector.forward()

count=0

for i in np.arange(0, person_detections.shape[2]):
confidence = person_detections[0, 0, i, 2]
if confidence > 0.5:

idx = int(person_detections|0, 0, i, 1])

if CLASSESJidx] == "person""

count=count + 1

# Otpumatu ground truth KiIBKICTB JIFOJEH 3 1aTaceTy
image_filename = os.path.basename(image_path)
image_id = int(os.path.splitext(image_filename)[0].split("_"[1])

truth_count = data[data['id'] == image_id]['count'].values[0]

# Jlonatu pesysbratu 10 DataFrame
results_df = pd.concat([results_df, pd.DataFrame(
{'Image’: [image_path], 'Predicted": [count], 'Count'": [truth_count]})],

ignore_index=True)



results_df['MAE'] = (results_df['Count'] - results_df['Predicted']).abs()
results_df['MSE'] = results_df['MAE'] ** 2

plt.hist(results_df['MAE'], bins=20)
plt.xlabel('Absolute Errors’)
plt.ylabel("Errors frequency')
plt.title('Histogram of Absolute Errors’)
plt.show()

plt.scatter(results_df['Count'], results_df['Predicted'])
plt.xlabel("Actual person count’)

plt.ylabel(‘Predicted person count’)
plt.title('Predicted vs Actual Count’)

plt.show()

# 30epekeHHs pe3yIbTaTiB 00pOOKU 300pakeHb y (haii .csv

results_df.to_csv('results.csv', index=False)

# BuBecTu pe3yabTatu
print(*\nClassification has been completed:")

print(results_df)

# OOUYMCIUTH METPUKH MOPIBHIHHS

diff = results_df['Predicted'] - results_df['Count’]
mae = np.abs(diff).mean()

mse = (diff ** 2).mean()

rmse = np.sgrt(mse)

print("\nComparison of the results:")
print(f"Mean Absolute Error (MAE): {mae}")



print(f"Mean Squared Error (MSE): {mse}")
print(f"Root Mean Square Error (RMSE): {rmse}")



IncTpykuis moao 3amycky nporpam s rto_and _obj_detection,
SIKi OyJIM HANTKCAHI ISl IMIIJIOMHOI po0oTH:

Bukopucranuii naracer: https://www.kaggle.com/datasets/fmenal4/crowd-
counting

Bukopucrana Bepcisa Python 3.11

1. IIporpama obj detection _image:

Jl1st poGoTH TporpaMu MOTPiOHO BCTAHOBUTH Taki 010J110TEKH: cv2, numpy,
imutils. 3a1st IX BCTaHOBJIEHHS MOTPIOHO BUKOHATH TaKi KOMaH/IH:

pip install opencv-python;
pip install numpy;
pip install imutils;

Tak sk B gaHiil mporpami BKe JOBIJILHO BCTaBJICHI 300pa)keHHs sl 00pOOKH,
3a/71s i 3aIMyCKy JJOCTaTHBO OYJie TPOCTO BCTAHOBUTH yCi 01010TEKH Ta 3aIlyCTUTH
MporpamMy 3a JI0NMOMOI'0I0 KHOIIKH 3aIlyCKy B IHTETPOBAHOMY CEPEIOBUII PO3POOKHU
a00 KOHCOJILHO KoMaH1010: python obj_detection_image.py

2. Iporpama real_time_object_detection:

Jsist po60oTH TIporpamMul MOTPIOHO BCTAHOBUTHU Taki 01010TEKU: ¢v2, numpy,
Imutils, argparse. 3ai1s1 iX BCTaHOBJICHHS TOTPIOHO BUKOHATH TaKi KOMaH/TH:

pip install numpy;

pip install argparse;

pip install imutils;

pip install opencv-python;

3amyck nmporpaMu IpoOBOJUTHCS JIMILE 32 BKa3aHUM aJiTOPUTMOM 3alycKy (Ta ciif
OYEKaTH MEBHUN MPOMIKOK Yacy JJisl IPOrpiBaHHS 00’ €KTUBY KaMEpH, MiCIis YOro
BUBOJUTHCS 300paKCHHS Ha €KPaH) BCTAHOBIIIOIOYHM 3aBUACHO yCi 010110TEKH Ta
BIIMCYIOYM B KOHCOJIb Taki AaHi: python real_time_object_detection.py --prototxt
MobileNetSSD _deploy.prototxt.txt --model MobileNetSSD_deploy.caffemodel


https://www.kaggle.com/datasets/fmena14/crowd-counting
https://www.kaggle.com/datasets/fmena14/crowd-counting

3. IIporpama crowd object detection:

Jlnst poGoTH IporpaMu MoTpiOHO BCTAHOBUTH Taki 010J110TEKH: CV2, numpy,
imutils, pandas, os, matplotlib. 3ags X BcTaHOBIIEHHS TOTPIOHO BUKOHATH TaKi
KOMaH/IH:

pip install opencv-python;
pip install numpy;

pip install imutils;

pip install pandas;

pip install matplotlib

[Tepen 3amyckoM mporpaMu CJiiJi BCTAHOBUTH yC1 O10110TEKH Ta J1aTaceT SIKU
BKa3aHUI BUINE Ta MICIIs YOTO 3aIMyCTUTH 33 JOTIOMOTOI0 KHOTIKH 3aIyCKY B
THTErPOBAHOMY CEPEOBHII po3po0KH a00 KOHCOJILHOK KOMaH 1010 python
crowd_object_detection.py



