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ABSTRACT

This research aims to study how to Enhancement of The Human Face Detection
Process Based on Deep Learning to Create Targeted Advertising. A deep learning model
published in the Internet to detect faces for gender and age predictions is used as a baseline in this
study. However, this research has adjected the processes as 1) gender and age-range predictions
based on the published model, 2) gender and age-range predictions with image stacking,
3) gender and age-range predictions with image stacking and eye detection. In addition,
performance tests were performed on a group of 25 people consisted of 9 male and 16 female,
aged 24 — 55 years with walking at different speeds.

The tested results concluded that a published model predicted gender and age-ranged
with average accuracy of 78.67% and 70%, respectively. Moreover, a published model with
image stacking can predicted gender and age-ranged with average accuracy of 97.33% and
88.67%, respectively. Finally, a published model with image stacking and eye detection can
predicted gender and age-ranged with average accuracy of 98% and 90%, respectively. It can be
concluded that image stacking can highly improve the accuracy of gender and age-ranged
prediction. However, eye detection adjunct to the process can improve average processing time

from 6.910431 seconds to 1.392641 seconds.
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3.3.1 Tlsunsuasdvaulumiin (Face Detection)

highlightFace(net, frame, conf threshold=0.7):
frameOpencvDnn=frame.copy()

frameHeight=frameOpencvDnn. shape[0]
frameWidth=frameOpencvDnn.shape[1]
blob=cv2.dnn.blobFromImage(frameOpencvDnn, 1.0, (300, 300), [104, 1
123], True, False)

net.setInput(blob)
detections=net.forward()
faceBoxes=[]
i in range(detections.shape[2]):
confidence=detections[0,0,1i,2]
if confidence>conf_threshold:
x1=int(detections[@,0,1i,3]*frameWidth)
yl=int(detections[0,0,1i,4]*frameHeight)
x2=int(detections[0,0,1,5]*frameWidth)
y2=int(detections[0,0,1,6]*frameHeight)
faceBoxes.append([x1,yl,x2,y2])
cv2.rectangle(frameOpencvDnn, (x1,yl), (x2,y2), (0,255,0),
int(round(frameHeight/150)), 8)
return frameOpencvDnn,faceBoxes

d’dald < 4 A o Y =\ ) 1
lunteuindavesluga cv2.don 1iion33930 UM TagliMINMUAAIYDY Frame

A ) v o A A
LSJEJG]TJ%H]’E]“Hu11’ﬂﬂuﬁﬂﬂiuﬁﬂym%ﬂi@ﬂﬁ!fﬂaﬂll

faceProto="opencv_ face detecto txt"

faceModel="opencv_face detector uint8.pb"

o do W o = =
face Proto, face Model 1iu Trldd sy Tuaamsas199ulumii cv2 fld don 1ilu
° P sa (A = v . . Y}
supTae U INadiyaTinm®aly Single Shot-Multi box Detector (SSD) uazla
< o o 9 A T
anfaenssy ResNet-10 (Juunuranlumsmanlsly open v 33 Tulugamseuie

Uszaneunuuan

faceNet=cv2.dnn.readNet(faceModel, faceProto)

<3 <3 J = 9
90UINAVDITUQA cv2.dnn i38n 15311 face Proto 1A face Model
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video=cv2.VideoCapture(args.image args.image Q)
padding=20
cv2.waitKey(1)<0:

hasFrame,frame=video.read()
hasFrame:
cv2.waitKey()

Aas Ao v Y o 1 9 A Y
uﬁﬂﬂﬂ1Wﬂ1ﬂ3ﬂIﬂﬂ5Uﬂ?N1ﬂ1ﬂﬂa®QuaﬁﬂTﬂuﬂﬂi@ﬂiﬁiiﬂﬁuTﬂ@iﬁﬂﬁﬁ]uaﬁiﬂ

Susdaso

Image Size

2

Image Size:
Dimension 30 px x 100 px

Fit To: Original Size

Width: 130 Pixels
g

Height: 100 Pixels

Resolution: 72 Pixels/Inch

Resample:  Automatic

( oK )

e

2N 3.6 v lilan 1dan Tusunsuasrnaulunih

3.3.2 Tdsunsumauaune (Gender Detection)

TUsunsumaaUNe (Gender Detection) 329111ua0910 11sunsuasivaulunii

(Face Detection) 1191101305299 0 1umiimudn

genderProto="gender_deploy.prototxt"

genderModel="gender_net.caffemodel™

o % I A

frualildsunsuien1¥au gender Proto 11ag gender Model #ariululdnly
gsumsaaauns msaaaunalagl¥n1s 1y fisher faces Y89 Open CV 19 TaAaves Gil
Levi 11a% Tal Hassner $n398%129a5110a HUU31809 CNN NN 1Ag Gil Levi 11ag Tal Hassner

< % 4 ! <
1HuAAAY dnn Vo4 Open CV 96911910 "Deep Neural Networks" Faluuiang don Open CV
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Y v ~ A a 1 Y A a A ] =1 dy <
ulﬂ AATINADITNLIINIT Net mmaahmammmamﬂﬂizﬁmmam HONVINULUNAIND
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1 j’ [ o Y 1 = ad ~ Y a K
nalu \‘]i@\ii‘ﬂﬂ'IiLl']LGU']IiJLﬂ’ﬁIﬂi\‘l"’U'lfJ‘IJi$ﬁ"l“l/l!.“l’]‘t’JiJﬂ'lﬂW‘liiJ!.’JﬁﬂﬂTiLiﬂugL“B\‘]aﬂ

o=

[

{ ] 14 I Aa a 4 4 )
N3INAUR 19U caffe, muwod 1vlad Inentinustiaz1¥msriudn Caffe Tuiaa gender net.caffe

model 11 1¥911 1 TN AR UNA (Gender Detection)

genderNet=cv2.dnn.readNet(genderModel, genderProto)

<3 3 J
’E]@UH]ﬂG]ﬂlENI?Jf]ﬁ cv2.dnn Sonldau gender Proto (l81¢ gender Model

for faceBox in faceBoxes:
face=frame[max (0, faceBox[1]-padding):
min(faceBox[3]+padding, frame.shape[0]-
1),max(0,faceBox[0]-padding)
:min(faceBox[2]+padding, frame.shape[1]-1)]

blob=cv2.dnn.blobFromImage(face, 1.0, (227,227), MODEL_MEAN_VAL
UES, swapRB= se)

genderNet.setInput(blob)

genderPreds=genderNet.forward()

gender=genderList[genderPreds[0].argmax() ]

print( nder: {gender}")

A o Yy Y A A 9 a v
LiJE]G]ﬁ’J%*ﬂ“UL%EﬂUWHHLﬁ’J ﬁﬂiflﬂﬂil’)ﬁi’ﬂ‘ﬁuWLm&,iﬂﬂi“}f\ﬂu Model AMAAUNA

kg % P~ < A Q&
WflulﬂWﬁﬂWiﬂW]L@n ﬂGI,WLLﬁﬂQWﬁﬂlﬂﬂlWﬁﬂﬂWﬂLﬂT@@ﬂlﬂﬂglﬂu Male 1159 Female (MUY

genderList=["'Male', "Female']

3.3.3 Tsunsunna139e1g (Age Detection)
T1l5unsuAIAAI5I991g (Age Detection) 9£11914HAI9109 1150053039971

Tundhasndulumiweenazumlglsany 14

ageProto="age deploy.prototxt"
ageModel="age net.caffemodel™
agelList=['(0-2)"', "(4-6)"', "(8-12)', '(15-20)", '(25-32)', '(38-

43)', '(48-53)', '(60-100)']
blob=cv2.dnn.blobFromImage(face, 1.0, (227,227), MODEL_MEAN_VALUES, swa
pRB= )
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ageNet.setInput(blob)
agePreds=ageNet.forward()

age=agelList[agePreds[0].argmax()]
print(f‘Age: {age[1l:-1]} years")

o 9 =] 9y J
nviual ageProto (L& ageModel Fonldarulda age deploy.prototxt LIS
= g 4 ' Y .
age_net.caffemodel FuilulWa Model a1515az lumsmamunsiiaz 11901y 19 Tumaveq Gil
Levi l1ag Tal Hassner 1N298%129@35110@ 11UUS1089 CNN 70 1ae Gil Levi 1a2 Tal Hassner
Yy < A o 9 T I ¥ 1 Y
14uiiaing don ¥09 OpenCV TaaTuaanihunldaumisgsergeoniunavua 8 529 laun
o d U
'(0-2), '(4-6)", '(8-12)', '(15-20)", '(25-32), '(38-43)', '(48-53)", '(60-100) Iagiiwuny13lue
g { 7 & § o
13 ageList 91N 12101 face NA522199:51 1191979 cv2.dnn.blobFromImage() (W01

1 { I R 1
Mean subtraction A28A1NAG1N Model tdmaaswailuazvergnnam 1a

M 3.7 wad laanTusunsumamunauaz 901y

3.3.4 T1l5un3usIuNIN (Stacking Image)
. < ‘
T51ATUTINAIN (Stacking Image) 1HunszUIUMTIUMITINAMN IA0IANT
o Y A Y Ay Yt v A 2 v A . Ao A 1
as93uluntuie ldnmn ldlianuaudauingstiu Taenainen Pixel N¥aNigavouaay
[~ A o Y Y o K A o v I
A naidlu 1 o ilemsasaedulumihudiuinmmiadiuau 10 s danu 13 1u

9
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stackImagesECC(file list):
= np.eye(3, 3, dtype=np.float32)

first_image = None
stacked_image = None

or file in file list:
image = cv2.imread(file,1).astype(np.float32) / 255
print(file)

TUsunsunssounnleimaiia ECC : Elliptic Curve Cryptography luninusnlag

£y 1o 9 @ & Ry 1 o
ADINTIANNLNUYN LﬂuﬂTiLﬂJ’liWﬁ'ﬂ?Wﬂi%Lﬂﬂ’ﬁuﬂ SE BRI

first_image = cv2.cvtColor(image,cv2.COLOR_BGR2GRAY)
stacked_image = image

Y ¥
utlasnmusnin Iaitu grayscale

s, M = cv2.findTransformECC(cv2.cvtColor(image,cv2.COLOR_BGR2GRAY), fir
st_image, M, cv2.MOTION_HOMOGRAPHY)
w, h, _ = image.shape

image = cv2.warpPerspective(image, M, (h, w))
stacked_image += image

stacked_image /= len(file_list)
stacked_image = (stacked_image*255).astype(np.uint8)
stacked_image

NN 2-10 IRasapuMnLIANT MU 132915 Stack 1ae1¥33 ECC
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before after

A J 1
i 3.8 Tldnmn1aninnis Stack

3.3.5 Tdsunsuasaavua (Eye Detection)

@ . Y A @ 1 Y| 4 2

Tﬂ‘iuﬂih@li’)iﬁ]ﬂ@ﬂ (Eye Detection) 1%Lﬁ@@ﬁaﬂ%u93q@wamqmﬂmmmﬁmwu

' A A 9 A v Y o v =~
mmmwaaamawagami@ﬁaimymwmnqmﬂmma Iﬂ8%3ﬂ1ﬂ1iﬂﬂﬂiﬂﬂuﬂﬂﬁ‘ﬂ

Y ! 1
asndua ldmniu et ldmamunsuaz$agergriilddeyan 1a liwezawnulduas

U

@ @ dy Yy 1 19 (% A A o
5‘1J‘1Ji$ﬂuium@mumﬂqmﬂmmﬂwumumﬁaimymmmmua

<) v A [
CV2, time 112 easygui 1Y Library vianiaesldaululysunsunsindum

faceProto="opencv_face_detector.pbtxt"
faceModel="opencv_face detector uint8.pb"

cap = cv2.VideoCapture(9)

face Proto, face Model 111 TWdd sy Tuwaanisasrasulumii ev2 24 dnn 15

I aA

gaanlumsauiums uazsuaa loan
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elapse <= 18*60:
ret, img = cap.read()
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
faces = face cascade.detectMultiScale(gray, 1.3, 5)
if faces != ():
elapsePerFrame = time.time() - last time

elapse += elapsePerFrame
print(‘You stared at the screen for {} seconds now.'.format
(round(elapse, 2)))
last _time = time.time()
else:
print('eyes not detect')
last time = time.time()

A A [ 1A 1 Y [ ~ 9 < A [
Lillaﬂﬂgliuﬁi’)ﬂﬂujquﬁ']m@\iﬂql”,ﬂ']ﬂil’]ﬂagiuﬂWWﬂﬂa@Q!wutﬂﬁaqu

A Y Y A 1 1T @ o . A 2 Y
mam’m%aua’mﬂmaammu”lﬂmmaszmmu L'Ja’lﬂi]i]llu -last_time UIDLIDUTUAU

g Y v v A v 1. v ) ,
6IJE]\‘IQ‘]J‘L!H"] LA ANNG Eﬂ!i]@@]ﬂ‘l’iuﬁﬂﬂl’mTﬂﬁlﬁ) LLago Mlﬂﬂiﬂllﬁﬂ\‘ﬂlﬁ)ﬂ’ﬂu eyes not

detect'

You stared at the screen for 0.91 seconds now.
You stared at the screen for 2.0 seconds now.
You stared at the screen for 3.06 seconds now.
You stared at the screen for 4.12 seconds now.
eyes not detect

eyes not detect

You stared at the screen for 5.2 seconds now.
eyes not detect

eyes not detect

You stared at the screen for 6.26 seconds now.
You stared at the screen for 7.32 seconds now.
You stared at the screen for 8.37 seconds now.
Foa stared at the screen for 9.45 seconds now.

MNN 3.9 HAdWTYBINMIINNY Eye Detection
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Input camera

Detect face
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Predict Sex

N Data base

Predict Age
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source code TU/sunsumaIAUNANAZY 1991

import cv2
import math
import argparse
def highlightFace(net, frame, conf threshold=0.7):
frameOpencvDnn=frame.copy()
frameHeight=frameOpencvDnn.shape[0]
frameWidth=frameOpencvDnn.shape[ 1]
blob=cv2.dnn.blobFromImage(frameOpencvDnn, 1.0, (300, 300), [104, 117, 123], True, False)
net.setlnput(blob)
detections=net.forward()
faceBoxes=[]
for i in range(detections.shape[2]):
confidence=detections[0,0,1,2]
if confidence>conf threshold:
x1=int(detections[0,0,i,3]*frameWidth)
y1=int(detections[0,0,i,4]*frameHeight)
x2=int(detections[0,0,1,5]* frameWidth)
y2=int(detections[0,0.,i,6]*frameHeight)
faceBoxes.append([x1,y1,x2,y2])
cv2.rectangle(frameOpencvDnn, (x1,y1), (x2,y2), (0,255,0), int(round(frameHeight/150)), 8)
return frameOpencvDnn,faceBoxes
parser=argparse.ArgumentParser()
parser.add_argument('--image')
args=parser.parse_args()
faceProto="opencv_face detector.pbtxt"
faceModel="opencv_face detector uint8.pb"
ageProto="age deploy.prototxt"

ageModel="age net.caffemodel"



:"

genderProto="gender_deploy.prototxt"

genderModel="gender net.caffemodel"

MODEL MEAN VALUES=(78.4263377603, 87.7689143744, 114.895847746)
ageList=['(0-2)'", '(4-6)'", '(8-12)', '(15-20)', '(25-32)", '(38-43)", '(48-53)", '(60-100)']

genderList=['Male','Female']

faceNet=cv2.dnn.readNet(faceModel,faceProto)
ageNet=cv2.dnn.readNet(ageModel,ageProto)

genderNet=cv2.dnn.readNet(genderModel,genderProto)

video=cv2.VideoCapture(args.image if args.image else 0)
padding=20
while cv2.waitKey(1)<0:
hasFrame,frame=video.read()
if not hasFrame:
cv2.waitKey()
break
resultlmg, faceBoxes=highlightFace(faceNet,frame)
if not faceBoxes:
print("No face detected")
for faceBox in faceBoxes:
face=frame[max(0,faceBox[1]-padding):
min(faceBox[3]+padding,frame.shape[0]-1),max(0,faceBox[0]-padding)
:min(faceBox[2]+padding, frame.shape[1]-1)]
blob=cv2.dnn.blobFromImage(face, 1.0, (227,227), MODEL _MEAN VALUES,
swapRB=False)
genderNet.setInput(blob)
genderPreds=genderNet.forward()

gender=genderList[genderPreds[0].argmax()]
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print(fGender: {gender}")

ageNet.setInput(blob)

agePreds=ageNet.forward()

age=ageList[agePreds[0].argmax()]

print(f Age: {age[1:-1]} years')

cv2.putText(resultimg, f {gender}, {age}', (faceBox[0], faceBox[1]-10),
cv2.FONT_HERSHEY_ SIMPLEX, 0.8, (0,255,255), 2, cv2.LINE_AA)

cv2.imshow("Detecting age and gender", resultlmg)
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source code 11510353 Eye Detection

import cv2
import time
import easygui
face cascade = cv2.CascadeClassifier('data/haarcascades/haarcascade frontalface default.xml')
cap = cv2.VideoCapture(0)
last_time = time.time()
elapse =0
while True:
if elapse <= 18*60:
ret, img = cap.read()
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
faces = face_cascade.detectMultiScale(gray, 1.3, 5)
if faces 1= ():
elapsePerFrame = time.time() - last_time
clapse += elapsePerFrame
print("You stared at the screen for {} seconds now.'.format(round(elapse, 2)))
last_time = time.time()
else:
print(‘'eyes not detect’)
last_time = time.time()
time.sleep(1)
else :
print('Rest your eye!")
casygui.msgbox('Rest your eye!', 'Eye love you!') time.sleep(30)
casygui.msgbox('It\'s OK now.', 'Eye love you!")
elapse =0

last time = time.time()



source code 11510353 Image Stacking

import 0s
import cv2
import numpy as np
from time import time
# Align and stack images with ECC method
# Slower but more accurate
def stackImagesECC(file_list):
M = np.eye(3, 3, dtype=np.float32)
first_image = None
stacked image = None
for file in file list:
image = cv2.imread(file,1).astype(np.float32) / 255
print(file)
if first image is None:
# convert to gray scale floating point image
first_image = cv2.cvtColor(image,cv2.COLOR_BGR2GRAY)
stacked image = image
else:
# Estimate perspective transform
s, M = ¢v2.findTransformECC(cv2.cvtColor(image,cv2.COLOR_BGR2GRAY),
first_image, M, cv2.MOTION_HOMOGRAPHY)
w, h, = image.shape
# Align image to first image
image = cv2.warpPerspective(image, M, (h, w))
stacked image += image
stacked image /= len(file list)
stacked image = (stacked image*255).astype(np.uint8)

return stacked image
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# Align and stack images by matching ORB keypoints
# Faster but less accurate
def stackImagesKeypointMatching(file list):
orb = c¢v2.0RB_create()
# disable OpenCL to because of bug in ORB in OpenCV 3.1
cv2.0cl.setUseOpenCL(False)
stacked image = None
first image = None
first kp = None
first des = None
for file in file list:
print(file)
image = cv2.imread(file,1)
imageF = image.astype(np.float32) / 255
# compute the descriptors with ORB
kp = orb.detect(image, None)
kp, des = orb.compute(image, kp)
# create BFMatcher object
matcher = cv2.BFMatcher(cv2. NORM_HAMMING, crossCheck=True)
if first image is None:
# Save keypoints for first image
stacked image = imageF
first_image = image
first kp=kp

first des = des

else:
# Find matches and sort them in the order of their distance
matches = matcher.match(first_des, des)

matches = sorted(matches, key=lambda x: x.distance)
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src_pts = np.float32(
[first kp[m.queryIdx].pt for m in matches]).reshape(-1, 1, 2)
dst_pts = np.float32(
[kp[m.trainldx].pt for m in matches]).reshape(-1, 1, 2)
# Estimate perspective transformation
M, mask = cv2.findHomography(dst pts, src_pts, cv2.RANSAC, 5.0)
w, h, =imageF.shape
imageF = cv2.warpPerspective(imageF, M, (h, w))
stacked image += imageF
stacked image /= len(file_list)
stacked image = (stacked image*255).astype(np.uint8)

return stacked image

# Read all files in directory
import argparse
if name ==' main "
parser = argparse.ArgumentParser(description=")
parser.add_argument(‘input_dir', help="Input directory of images ()"
parser.add_argument('output_image', help='"Output image name')
parser.add_argument('--method', help='Stacking method ORB (faster) or ECC (more precise)")
parser.add_argument('--show', help='Show result image',action='store_true")
args = parser.parse_args()
image folder = args.input_dir
if not os.path.exists(image folder):
print("ERROR {} not found!".format(image folder)) exit()
file list = os.listdir(image folder)
file list = [0s.path.join(image folder, x)
for x in file_list if x.endswith((".jpg’, .png','.bmp"))]
if args.method is not None:

method = str(args.method)
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else:
method = "KP'
tic = time()
if method =="ECC":
# Stack images using ECC method
description = "Stacking images using ECC method"
print(description)
stacked image = stackImagesECC(file_list)
elif method =="'ORB"
#Stack images using ORB keypoint method
description = "Stacking images using ORB method"
print(description)
stacked image = stackImagesKeypointMatching(file list)
else:
print("ERROR: method {} not found!".format(method)) exit()
print("Stacked {0} in {1} seconds".format(len(file list), (time()-tic) ))
print("Saved {}".format(args.output_image))
cv2.imwrite(str(args.output_image),stacked image)
# Show image
if args.show:
cv2.imshow(description, stacked image)

cv2.waitKey(0)
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