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Abstract- Today, facial recognition is an important issue in applications such as security systems, credit card
control, and identification of criminals. The human face is inherently dynamic, continuously changing under the
influence of various factors. For this reason, it is difficult to develop a computational model for face detection
considering the complexity of faces and the multidimensional structure of vision. Therefore, face detection is
known as a high-level activity in computer vision that can include many basic visualization techniques. In recent
years, various techniques and methods have been presented for facial detection systems. Although the act of
recognition from static images of faces has reached a high degree of reliability and efficiency, still increasing the
accuracy of detection in face images is an important issue that can be investigated. In this study, a deep
convolutional neural network is used to improve face detection. In the first stage of the proposed method, after
selecting and extracting the primary data from the database, the necessary pre-processing is done on the images.
The output of this step is given as input to the firefly optimization algorithm to be used to select effective features
and recognize them for optimization. Finally, a deep convolutional neural network has been used in two steps of
training and testing for face recognition. The purpose of presenting the proposed method is to increase the
accuracy and reduce the computational complexity in the face detection process. The proposed method is
implemented using MATLAB software and the implementation results show proper performance and increased
accuracy in the diagnosis process. In the presented method, due to the optimal selection of features, a detection
accuracy rate of 95.11 % has been obtained, which is higher than other methods presented in recent years. In
addition, the recognition process in the proposed method is fast and can basically meet the requirements of real-
time face detection.

Keywords- Face Detection, Optimal Feature Selection, Firefly Optimization Algorithm, Deep Convolutional
Neural Network.
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= Conv

) ¥x)\ YA f

AT rara _atat

\Yx) Yt

Yoty X Y ¥

[ RelU OXd pld YXY cLd oYXy oL XY iLE XY old o ¥XY cld oxd pld
I SoftMax

Yo Vol A (I Vol Vol Vol

Yo Y Vo Vo Yo Yy Fy
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(DCNN)
e ol x> Sds oy el b aY aYeld

- BYXAYx\ - - - - Input

AYY YEXYEXYY \ Y Y Bxd Conv -> \
RelLU

4,YFA YEXYEXYY \ \ \ Tx¥ Conv -> Y
RelLU

YAFAP AP\ YREF \ \ Y Ty MP v

YEAYA Y\ PxPE \ \ \ T Conv -> [
RelLU

80,¥Y Nl Y Y \ ¥xY Conv -> o
RelLU

N 1Yx)¥xag Y Y \ TxY MP 4

YFe) 1P ¥ ¥ [ \ Ox0 FC > %
RelLU

- OYxOYx) - - - - SoftMax A

*Conv: Convolutional Layer

* MP: Max Pooling Layer

* ReLU (Rectified Linear Unit): Activation Function
*FC: Fully Connected Layer
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16 Optimization

17 Principal Component Analysis

18 Multi Task Convolutional Neural Network

19 Data Augmentation

20 Encoding Images

21 Anchor Boxes

22 Region-based Convolutional Neural Network
23 Region Proposal Network (RPN)

24 Local Ternary Pattern (LTP)

25 Binary Robust Invariant Scalable Key points (BRISK)
¢ Endo to End

27 K-Nearest Neighbors
28 Face Detection Data Set and Benchmark
2 Luciferin

30 Qverfitting

31 Convolution Layer

32 Pooling Layer

33 Fully Connected Layer

3* Rectified Linear Unit (ReLU)
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35 Epoch

3 Stride

37 Zero padding
3% Drop-out

3 Windows

40 True Positive

*I'False Positive

“2 True Negative

+ False Negative

4 Grey Wolf Optimizer

45 Harris Hawk’s Optimization

46 Cuckoo Optimization Algorithm

47 Receiver Operating Characteristic Curve
4 Area Under the Curve
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