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ABSTRACT

In Korea, the first elevator was introduced in 1910. Thereafter, Korea has

been ranked 3rd in in-

stallation and 7th in maintenance worldwide. During the last five years, an average of 35000 ele-

vators per year have been installed, and the total number of installed elevator increases every year.

In Korea, 92.1 % of the elevator malfunctions are to be stuck in an elevator. When passengers are

stuck in an elevator, elevator maintenance personnel or firefighters usually rescue them; however, the

number of firefighter rescues has been increasing compared to the number of new elevators installed.

Along with the increase in being stuck in an elevator and the increase in the number of firefighter

rescues, anxiety of elevator passengers and social costs are also increasing. Hence, there is a need to

find a method to reduce these incidences. Therefore, it is essential to develop an intelligent rescue

system using video, video, vibration, noise and elevator’s malfunction signal for various hazard pat-

tern recognition. In this study, we propose a new technology that can prevent incidents such as be-

ing stuck in an elevator, violence or collapse, and minimize the gap in field management through a

fast and accurate hazard prediction and response method based on machine learning.
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Fig. 5 Sound recognition method

Table 1 Recognition rate of video and sound for hazard

situation
Item Sucess rate(%)
Recognition of person when the elevator
> 100
door is closed
Recognition rate of person who is 100
collapsed on the elevator floor
Recognition rate of person’s scream in
100
the elevator
Recognition rate of violence situation in
80
the elevator
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Table 2 Vision and sound data
Item Data classification
Violence
Stuck
Event information Collapse
Normal
Light off
Person in elevator Number of person
car Location of person
Vision Open
to Door status Close
server Numeric value
- tatu Numeric value
oor status
Object on the floor
Strength
Violence re'ng
Numeric value
Motion sensitivity Numeric value
Motion data Jpeg(640x480)
Video data
Table 3 Vibration and noise data
Item Data classification
Operation hour
Operation distance
Impact status Normal
information Abnormal
o Noise status Normal
Vibratio information Abnormal
n to - -
server Rlde qua}lty
information
Elevator status Deceleration
information
Defect information
Time
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Table 4 Control panel data

Item Data classification

Operation hour

Operation distance

Operation count

Error code

Control
panel to
server

Error occurrence time

Output 24 EA
Input 40 EA

Elevator status 10

Operation time

Door open time

Floor travel time
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Table 5 Serious breakdown causing passenger’s stuck in
elevator(10 EA)

No. Malfunction type No. Malfunction type

Unable to supply power 6 Up final limit switch
to traction machine error

Down final limit
switch error

Car door open during
operation

3 Hall door open during 3

. Governor operation
operation

4 Unable to door open 9 inverter error

Unintended car
movement protection
operation

5 Unable to door close 10

Fig. 14 Lift simulator sets
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