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ABSTRACT

This paper implements a smart door using face recognition based on Jetson Nano. Existing digital door
locks are locked and unlocked using a password. As security issues such as the recent increase in
single-person households increase, the need to use new technologies for home security, such as implementing a
smart city, is emerging. Face recognition-based home security systems have become an effective approach due
to the recent development of deep learning technology. Jetson Nano is a small artificial intelligence computer
that is an intelligent embedded system with great utility for smart door development. The proposed smart door
can provide safety and security that it recognizes faces and controls the door using these latest technologies.

The proposed smart door uses two main technologies to provide home security. One is to recognize faces
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using OpenCV-based deep learning technology, and the other is to directly control the door lock through
Jetson Nano’s GPIO interface. In the proposed system, home security can be provided by connecting and

controlling the face recognition system and the door lock. The experimental results show that the proposed

system can effectively control the door by recognizing a real face from a camera image.
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NVIDIA ml.croSD card sl.ot, 40-pin

Jetson expansion header, Micro-USB port,

Nano Gigabit Ethernet port, USB 3.0 | Small AI
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er Kit

connectors
Optical Size: 1/4 7, Resolution:
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Card Storage
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Door .. Door

Lock General Digital Door Lock Control
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import RPi.GPIC as GPIO

Setting output_pin = 18

GPIO GPIO. setmode(GPIC BCM)

GPIO. setup(output_pin, GPIO.OUT, initial=GPIO.HIGH)

!

VideoCapture(gstreamer_pipeline(), w2.CAP_GSTREAMER)
CascadeClassifier('haarcascade_frontalface_defaultxml?
imwrite(file_name_path,face)

Extracting
facial images

imread(image_path, cvZIMREAD_GRAYSCALE)
LEPHFaceRecognizer_create()
train(np.asarray(Training_Data), np.asarray(Labels))

Training the
machine

Caputring video

Reading a frame

Predicting
faces and -
door locks

Predicting face

Confidence > Threshold

2l 3, AvlE Lo Ale] 32%

Fig. 3. Flow chart of controlling smart door
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Fig. 5. Collection process and collected samples of
training face images
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(b) Confidence 74%

Sl 7. xojehe gaa A
Fig. 7. The result of locking the door lock
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