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ABSTRACT

Current digital door lock systems are mainly designed for users convenience, so they have weakness in security. Thus, this paper
suggests a video digital doorlock system grouped with a relay device, a server, and a digital doorlock with a camera, sensors, and
communication modules, which is detecting or recognizing objects approaching to the front of the door lock system and sending
images and door-opening information to users’ smart devices. Experiments showed that the suggested system has 96~98% recognition
rate of approaching objects and requires 17.1~23.9 seconds for transmission on average, depending on network systems. Therefore, the
system is thought to have enough capability for real time security response by monitoring the front area of the doorlock system.
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Fig. 1. Flow Chart of Object Detection
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Fig. 2. Difference Image of Reference and Input
(a) Reference Image (b) Input Image
(c) Difference Image
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Fig. 3. Example of Object Detection at QVGA
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Fig. 4. Waveforms of Ultrasonic Distance Sensor according to
Operating Steps

(a) Control Signal  (b) Digital Echo Signal
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(b) The Selected One of Image Timeline
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Table 1. Detection Error Rate according to Detection Distance

Distance (cm) 50 100 150
Error Rate (%) 4 2 4

Table 2. Transmission Success Rate of according to
Transmission Decision

Decision . .
Ultrasonic Door-Openin
Rate Do

Success Rate(%) 98

100

Table 3. Transmission Time according to Distance between
Video Digital Doorlock and Wireless Relay Device

' Network G LTE
Distance

Android 240 = 172 =

5M - -

i0S 239 = 171 %=

Android 25 % 180 =

10M - -

i0S 26 = 178 =
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