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OPUT'THAJIBHA APXITEKTYPA I'3M
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> Loss
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Random Generator Generated :
Input Vector Model Images
z G(2)
b
5 Backprop error to update weights
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CIIPm-20-1 Jlucm 1
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CTBOPEHHA DEEPFAKE 3 BUKOPUCTAHHAM KOIYBAJIbHUKIB TA

JEKOYBAJIbHUKIB
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Original Face A
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Pogpoé Jaxapos P.C. == «/locnioocenns ma po3pooxka memooy
Hepecip. Kanuma H.I 437/ susAeIeHHA NIOPOOOK 300padicenb ma
H. Konmp. Kanuma HLL % . 6i0COKOHMEHMY»
CIIPm-20-1 Jucm 1
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APXITEKTPYPA FSGAN

Xt;)c Me
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(a) Reenactment and segmentation (b) Inpainting (c) Blending
Pogpoé Jaxapos P.C. A/ «Hdocnioocenns ma po3pooka memooy
Hepesip. Kanuma H.I. ‘ /zcy/ 8UsLBIeHHS NIOPOOOK 300paicenb ma
H. Konmp. Kanuma HLL : % ’7/ 6I0COKOHMEHMY»
CIIPm-20-1 Jluem 1
3asmepo. Tpebennix I.B. CT Jlucmie 1
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IMPUKIIAL 30BPAXEHD, I3 SMIHEHUMU XAPAKTEPUCTUKAMU, AKI HE
bYJIN BUABJIEHI METOJAMUM BUABJIEHHA ITIJIPOBOK 3
BUKOPUCTAHHAM 3HM

Pospob. 3axapos P.C. .
P A/ «/locnioocenns ma po3pooka memooy
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ook Kamuma H.I (Zeey susenenHs niopobok 300paicens ma
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APXITEKTYPA TEXHOJIOTII TA AJITOPUTM PO3POBJIEHOI'O METOY
BUABJIEHHA IIIJPOBOK MEJIIA-OANIIIB

Ionepemus 00podKa naHmx
MTCNN
' 9@ ~ )
> A Kpox 1 Kpok2 Kpox3 sl e Kpokd Q Kpok 5
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Knacugikanis

Kpok 6
Kpok 7 Kpok 8 Q
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Pospoo. 3axapos P.C. .
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OTPUMAHI PE3VYJIbTATHU POGOTU MEPEXI P-NET IT1PY BUABJIEHHI

OBbJIMYYS HA 30bPAXEHHI

Coordinates |box: x1 box: y1 box: x2 box: y2

0.50 0.25 0.80 0.58 0.98
0.45 0.17 0.75 0.49 0.96
0.52 0.08 0.73 0.41 0.94
0.42 0.34 0.67 0.66 0.92
0.40 0.01 0.66 0.32 0.96
0.32 0.22 0.49 0.59 0.88
0.25 0.20 0.52 0.53 0.91
0.01 0.18 0.25 0.50 0.89
0.02 0.00 0.22 0.33 0.90
Fospoc. Faxapos P.C. & «ocniodcenns ma po3pooxa memooy
Hepesip. Kanuma H.1. /w; 8UsLBIeHHS NIOPOOOK 300paticenb ma
H. Konmp. Kanuma HL , d7/ 8I0€OKOHMEHMY»
CIIPm-20-1 Jluem 1
3aemepo. Tpebennix L.B. CT Jlucmie 1
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IMPOLEC OTPUMAHHA O3HAK KOMITTOTEPHOI'O 30PY
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3HAXOJ/DKEHHSA OBJIMYYA HA OAHOMY 3 KAZIPIB ITIZIPOBJIEHOI'O
BIAEO 3A JOITOMOI'OXO BUKOPUCTAHHSA MEPEXI MTCNN

Pogpo‘a Jaxapos P.C. A/ «Hdocnioocenns ma po3pooka memooy
Hepecip. Kanuma H.1. ¢ a7/ susAGIeHHA NIOPOOOK 300padicenb ma
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KAJIPU 3 HAUBUIBIIOIO PO3BIKHICTIO KOXXHOI O3HAKM 3 OJTHOI'O
[HIAPOBLJIEHOI'O BIAEO

luminance variance

edge density det

hsv histogram

Pogpo.d Faxapos P.C. % «/locniooicenns ma po3pooxa memooy
Hepesip. Kanuma H.1 %&7/ 8us611eHHs NiOpoOOK 300padicenb ma
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CIIPm-20-1 Jucm 1
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Installation of MTCNN

pip install mtcnn
Getting all frames from video

import cv2
vidcap = cv2.VideoCapture(woman_deepfake.mp4')
success,image = vidcap.read()
count = 0
while success:
cv2.imwrite("frame%d.jpg" % count, image) # save frame as
JPEG file
success,image = vidcap.read()
print('Read a new frame: ', success)
count += 1

Saving frames from video

import numpy as np
import cv2

cap = cv2.VideoCapture(0)

fourcc = cv2.VideoWriter_ fourcc(*'XVID')
out = cv2.VideoWriter('output.avi', fourcc, 20.0, (640,480))

while(cap.isOpened()):
ret, frame = cap.read()
if ret==True:
frame = cv2.flip(frame,0)

out.write(frame)

cv2.imshow( 'frame',frame)
if cv2.waitKey(1) & OxFF == ord('q"'):
break
else:
break
cap.release()

out.release()

cv2.destroyAllWindows ()




Face Detection

from mtcnn import MTCNN
import cv2

detector = MTCNN()

img = cv.2imread("woman_deep.jpg")
detections = detector.detect faces(img)

for detection in detections:
score = detection["confidence"]
if score &amp; amp; gt; 0.90:
X, ¥, W, h = detection["box"]
detected face = img[int(y):int(y+h), int(x):int(x+w)]

Drawing a box around faces

draw an image with detected objects
def draw_facebox(filename, result list):

load the image

data = plt.imread(filename)
plot the image
plt.imshow(data)

get the context for drawing boxes
ax = plt.gca()

plot each box

for result in result list:

get coordinates
X, Yy, width, height = result['box"']

create the shape

rect = plt.Rectangle((x, y), width, height, fill=False,
color="green')

draw the box

ax.add_patch(rect)

show the plot

plt.show()

filename = 'woman_deep.jpg' filename is defined above, otherwise
uncomment

load image from file




4

pixels = plt.imread(filename) defined above, otherwise uncomment

detector is defined above, otherwise uncomment
detector = mtcnn.MTCNN()
detect faces in the image

faces = detector.detect faces(pixels)
display faces on the original image
draw_facebox(filename, faces)

Displaying eyes, mouth and nose around faces

draw the dots

for key, value in result['keypoints'].items():
create and draw dot

dot = plt.Circle(value, radius=20, color='orange')
ax.add_patch(dot)

draw an image with detected objects
def draw_facebox(filename, result list):

load the image

data = plt.imread(filename)
plot the image
plt.imshow(data)

get the context for drawing boxes
ax = plt.gca()
plot each box

for result in result_ list:
get coordinates

X, Yy, width, height = result['box"']

create the shape
rect = plt.Rectangle((x, y), width, height,fill=False,
color="orange')

draw the box
ax.add_patch(rect)

draw the dots
for key, value in result['keypoints'].items():




create and draw dot
dot = plt.Circle(value, radius=20, color='red")
ax.add_patch(dot)

show the plot
plt.show()

filename = 'woman_deep.jpg' filename is defined above, otherwise
uncomment

load image from file
pixels = plt.imread(filename) defined above, otherwise uncomment
detector is defined above, otherwise uncomment

detector = mtcnn.MTCNN()

detect faces in the image

faces = detector.detect faces(pixels)
display faces on the original image
draw_facebox(filename, faces)

Advanced Speed up of MTCNN

from facenet_pytorch import MTCNN

from PIL import Image

import torch

from imutils.video import FileVideoStream

import cv2

import time

import glob

from tqdm.notebook import tqdm

device = 'cuda' if torch.cuda.is_available() else 'cpu'

filenames = ["woman_deep.jpg", "woman_deepl.jpg"]

Defining the extractor

from facenet_pytorch import MTCNN
from PIL import Image

import torch
from imutils.video import FileVideoStream

import cv2

import time




import glob

from tqdm.notebook import tqdm

device = 'cuda' if torch.cuda.is_available() else 'cpu

filenames = ["woman_deep.jpg", "woman_deepl.jpg"]
Face extraction script

def run_detection(fast_mtcnn, filenames):
frames = []

frames_processed
faces_detected =

=0
(%]

batch_size = 60
start = time.time()

for filename in tqdm(filenames):

FileVideoStream(filename).start()
int(v_cap.stream.get(cv2.CAP_PROP_FRAME_COUNT))

v_cap
v_len

for j in range(v_len):

frame = v_cap.read()
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
frames.append(frame)

if len(frames) >= batch _size or j == v_len - 1:

faces = fast_mtcnn(frames)

frames_processed += len(frames)
faces_detected += len(faces)
frames = []




print(

f'Frames per second: {frames_ processed / (time.time() -
start):.3f}, ",

f'faces detected: {faces_detected}\r’,

end=""

)

v_cap.stop()

run_detection(fast_mtcnn, filenames)

Histogram Calculation using OpenCV

img = cv.imread('woman_deep.jpg',0)
hist = cv.calcHist([img],[©],None,[256],[0,256])

import numpy as np
import cv2 as cv
from matplotlib import pyplot as plt

img = cv.imread('woman_deep.jpg"')
color = ('b','g','r")

for i,col in enumerate(color):
histr = cv.calcHist([img],[i],None,[256],[0,256])
plt.plot(histr,color = col)
plt.x1im([0,256])

plt.show()

HSV Calculation using OpenCV

red = np.uint8([[[255,0,0 ]]1])
hsv_red = cv.cvtColor(red,cv.COLOR_BGR2HSV)
print( hsv_red )

green = np.uint8([[[0,255,0 ]1]11)
hsv_green = cv.cvtColor(green,cv.COLOR_BGR2HSV)
print( hsv_green )

blue = np.uint8([[[0,0, 255 ]]])
hsv_blue = cv.cvtColor(blue,cv.COLOR_BGR2HSV)
print( hsv_blue )




Luminance Calculation using OpenCV

import cv2
lum = cv2.imread('woman_deep.jpg',cv2.IMREAD_ GRAYSCALE)

Variance Calculation using Python

import numpy as np
import time
np.random.seed(1234)

img = (np.random.rand(200, 200)*256).astype(np.uint8)

def sliding window(a, window, axis=-1):
shape = list(a.shape) + [window]
shape[axis] -= window - 1
if shape[axis] < ©:
raise ValueError("Array too small")
strides = a.strides + (a.strides[axis],)
return np.lib.stride_tricks.as_strided(a, shape=shape,
strides=strides)
def sliding img var(img, window):
if window <= O:
raise ValueError("invalid window size")
buf = sliding window(img, 2*window, ©)
buf = sliding window(buf, 2*window, 1)
out = np.zeros(img.shape, dtype=np.float32)
np.var(buf[:-1,:-1], axis=(-1,-2), out=out[window: -
window,window:-window])
return out
def looping img var(im, w):
nx, ny = img.shape
varianceMatrix = np.zeros(im.shape, np.float32)
for i in range(w,nx-w):
for j in range(w,ny-w):
sampleframe = im[j-w:j+w, i-w:i+w]
variance = np.var(sampleframe)
varianceMatrix[j][i] = variance
return varianceMatrix
np.set_printoptions(linewidth=1000, edgeitems=5)
start = time.time()
print(sliding_img var(img, 1))
time_sliding = time.time() - start
start = time.time()
print(looping img var(img, 1))
time_looping = time.time() - start
print("duration: sliding: {@} s, looping: {1}
s".format(time_sliding, time_looping))
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