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Design of an Visitor Identification system for the Front Door of
an Apartment using Deep learning
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Abstract Fear of contact exists due to the prevention of the spread of infectious diseases such as
COVID-19. When using the common entrance door of an apartment, access is possible only if the
resident enters a password or obtains the resident's permission. There is the inconvenience of
having to manually enter the number and password for the common entrance door to enter. Also,
contactless entry is required due to COVID-19. Due to the development of ICT, users can be easily
identified through the development of face recognition and voice recognition technology. The
proposed method detects a visitor's face through a CCTV or camera attached to the common
entrance door, recognizes the face, and identifies it as a registered resident. Then, based on the
registered information of the resident, it is possible to operate without contact by interworking with
the elevator on the server. In particular, if face recognition fails with a hat or mask, the visitor is
identified by voice or additional authentication of the visitor is performed based on the voice
message. It is possible to block the spread of contagiousness without leaving any contactless
function and fingerprint information when entering and exiting the front door of an apartment
house, and without the inconvenience of access.
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2.1.1 Hand-craft 7|2tQ| QHHOI|

FAQog EAZ Aok Al o4 g
2|&90 2 SIFT(Scale Invariant Feature Transform),
Haar-like features, HoG(Histogram of Oriented
Gradients) 5°] !

SIFT(Scale Invariant Feature Transform):= G4F
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Fig. 1. Haar-like features
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Fig. 2. Landmarks for face recognition
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Fig. 3. Deep learning-based speaker identification
overview

2.2.2 STT(Speech to Text)
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Fig. 4. Overview of STT transformation based on
deep learning
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Fig. 5. Block diagram of the visitor authentication
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Fig. 6. System operation flowchart
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Step 1 : registration

Speech signal input MFCC
(resident) features extraction
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Trainning (resident voice)

Step 2 : verification
Speech signal input )
(Visitor) Match Voice

Fig. 7. Block diagram of speaker verification algorithm

speaker
Verification

3Rp AEE A5l 34 459 EAS &S U®
Al &dag]E o 2= MFCC(Mel-Frequency Cepstral
Coefficient)7} Jt}t. MFCCE HA 4 A58 T ¢
412 U3l DFT(Distcrete Fourier Transform)<
Agslo] AHMEH d AHEZYS 3 & cepstral
B4 =5 FZH 07 MFCC & F3h= Hpolct
[12]. & dFolAE MFCCE olgste] 24 Al59]

£42 3250 S Ausiarh

4.3 MEXL Q1T 1Y

2 =59 gaes a2 s 2= doj=
Python?t FAZE A & &4 FolHz<Rl
OpenCVE ARSI Fig. 82 ARGAL /152 A3l
TA WAL AE dalElE AAF T AR, ARt

Al&gol it A B2 I4E Fig. 90 Uerdide.

detector = dlib.get_frontal_face_detector()
sp = dlib.shape_predictor(landmarks.dat)
facerec = dibface_recognition model_v1(dib_face _recognition v1.cat)
webcam = cv2.VideoCapture(0)
while webcam.isOpened():
rects, shapes, _ = find_faces(img)
descriptors = encode_faces(img, shapes)
for i, desc in enumerate(descriptors):
if mindist  threshold:# authentication

ax.add_patch(rect)

Fig. 8. Part of the source code for visitor
authentication using deep learning
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Fig. 9. Flowchart of the proposed system operation
process
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