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Object recognition distinguish objects which are different from each other. But Face recognition
distinguishes Identity of Faces with Similar Patterns. Feature extraction algorithm such as LBP, HOG, Gabor is
being replaced with Deep Learning. As the technology that identify individual face with machine learning using Deep
Learning Technology is developing, The Face Recognition Technology is being used in various field. In particular,
the technology can provide individual and detailed service by being used in various offline environments requiring
user identification, such as Smart Mirror. Face Recognition Technology can be developed as the technology that
authenticate user easily by device like Smart Mirror and provide service authenticated user.

In this paper, we present investigation about Face Recognition among various techniques for user authentication
and analysis of Python source case of Face recognition and possibility of various service using Face Recognition
Technology.

Key Words : Face Recognition, User Authentication, Deep Learning, Authentication, Multi-Factor
Authentication
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Table 1. Big DataSet for Face recognition[13]

Dataset Image Face Source
MegaFace 1,027,060 690,572 Flickr
MegaFace2 4,753,320 672,057 Flickr

CASIA Celebrity

494,414 10,575
WebFace Search
LFW 13,233 5,749 Yahoo News
Celebrity
FaceScrub 106,863 530
Search
YouTube
3,425(V*) 1,595 YouTube
Faces
Celebrity
CelebFaces 202,599 10,177
Search
DeepFace 4,400,000 4,000 Internal
FaceNet 500,000,000 10M Internal
5,712
JB-A 500 Internal
2,085(V*)
67,000
JB-B 1,845 Internal
7,000(V*)
138,000
IJB-C 3,531 Internal
11,000(V*)
Google &
VGGFace 2,600,000 2,622
YouTube
Google &
VGGFace2 3,310,000 9,131
YouTube
*v:video
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import cv2, dlib

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.patches as patches
import matplotlib.patheffects as path_effects

detector = dlib.get_frontal_face_detector()

sp = dlib.shape_predictor('models/shape_predictor
_68_face_landmarks.dat")

facerec = dlib.face_recognition_model_v1('models/

dlib_face_recognition_resnet_model_v1.dat")

def find_faces(img): ~~#Define the Fuunction
def encode_faces(img, shapes): ~~#Function

for name, img_path in img_paths.items():
img_bgr = cv2.imread(img_path)

img_rgb=cv2.cvtColor(img_bgr, cv2.COLOR_BGR2RGB)
_, img_shapes, _ = find_faces(img_rgb)
descs[name]=encode_faces(img_rgb, img_shapes)[0]

np.save('img/descs.npy’, descs)

#target image
img_bgr = cv2.imread('img/target.jpg’)
img_rgb=cv2.cvtColor(img_bgr, cv2.COLOR_BGRZRGB)

rects, shapes, _ = find_faces(img_rgb)
descriptors=encode_faces(img_rgb, shapes)

fig, ax = plt.subplots(1, figsize=(20, 20))

ax.imshow(img_rgb)

for i, desc in enumerate(descriptors):
found = False
for name, saved_desc in descs.items():
if dist < 0.6:
found = True
break
if not found:

(b) Source of Python[15]

(c) Result of Actor’ Face recognition(target.jpg)

Fig. 4. Program Source of Face recognition[15]
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Table 2. Ratio Change for Face Technology Patent

Fields Total | ~2010 2011~15 | 2016~18
Face
. 41% 55% 27% 24%
Detection
Feature
. 20% 18% 19% 16%
Extraction
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