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Face Detection and Identification in Drones with Deep Learning

A. H. Farajollahi*, M. Rostami, H. Parvin, B. Nazarpour, M. Lak
University of Imam Ali
(Received: 30/05/2022, Accepted: 30/10/2022)

Abstract

Human face recognition by drones is necessary for various applications, such as surveillance, search and security.
The previous methods for face recognition are highly sensitive to limitations such as height, angle and distance
from the face. In this article, a new approach for face detection and identification by deep learning is presented. The
proposed method is done in three steps. In the first step, images are zoned with the selective search algorithm. In
the second step, a deep network is proposed for box refinement operation to identify the target boxes with high
accuracy and speed. Actually, a two-class classification problem is performed by deep learning to locate faces. In
the third step, the localized images are trained to the proposed deep network to perform face recognition. In the
architecture of the proposed method, the properties of widely used deep networks are used in combination, and a
quantitative comparison of the proposed method with new methods in terms of computational complexity shows
that training the proposed model requires less execution time than other methods. In addition, the evaluation of the
proposed method on the DroneFace dataset shows that for different distance and height from the target, the
proposed method has an average face recognition rate of 75.9 and an average face recognition rate of 84.6.
Therefore, the proposed method has higher accuracy and efficiency than the new methods in this field and can be
used for surveillance and security applications.

Keywords: Face Localization, Face Recognition, Deep Learning, Drones, Image Processing, Image
Segmentation.
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Inputs: I: Images, B=boxes L: labels
Outputs: F= faces, R = recognized faces
Begin
\: Initialize parameters
Face Localization (1,B):

For each image in i

v
v For each bonding box in b

f P = Forward (i,b) o Localization Network
o: Compute Loss (P, GT) using Eq. (¥)

?; Loss. Backward()

\ Optimizer. Step()

A

: Return F
Face Recognition (F, L):
q: For each face in f
Vel For each label in |
VY P = Forward (f, I) to Recognition Network
\Y:  Compute Loss (P, GT) using Eq. (V)
VY Loss. Backward()
\F: Optimizer. Step()
yo: ReturnR
End
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