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Abstract ;

Recently, There are various approach for an eleva stem b nformation
technology. And an elevator that has more than 20,00 p d use by many
and unspecified people publicity as a means of transpa Qﬂ need t&;he the more secure
and efficient management. For this purpose, the eI’ he more efficient
network environment. But the service implementatio the net enabled all elevator is
difficult because of the lack of IP. So in this“paper, .w opose the methods of the

configuration for the notification, adveruse@ nd remo ntrol of the elevators. This
approach has inner network environmen ele at solve the lack of IP, and connect

the management server with internet. o th ratlon has connection of the smart
phone .It can be notified about th lems oft vator with cloud messaging method.
And the advertisement service cﬁ pdate d managed with remote unit easily. This
approach can be supported the |ent management.

Keywords: Remot \Y t t Elevator, Cloud Service, Emergency Call,
Remote Manageme Smart%
1. Introduﬁ\

Recently, ator at& is rising with spread of an elevator. And also it required

various service enyj nts for performance and crime enhancements. Recently,
compulsory installati ovisions of CCTV and direct call device was made for preventing
an elevator acci And also there are various researches for improving the performance
and maintepance environment. To deal with efficient management, the elevator systems
require thg e efficient network environment. But the service implementation of the
network.e ﬁ‘ ed all elevator is difficult because of the lack of IP. So in this paper, we propose
th@s of the configuration for the notification, advertisement and remote control of the

e s. This approach has inner network environment for the elevator to solve the lack of
IP, ahd connect the management server with internet. And also, this configuration has
connection of the smart phone. It can be notified about the problems of the elevator with
cloud messaging method. And the advertisement service can be updated and managed with
remote unit easily. This control system optimizes a variety of communications environments
anytime and has connection structure for emergency using cloud messaging service and the
remote control system. This system which has the diagnostic capabilities support a field
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engineer to make decision more quickly for reliable elevator environment to ensure the safety
of passengers. Management of the current elevator is difficult to intensive monitoring and
inspection because of a decrease in the maintenance of price and operating the hundreds unit
per field engineers. Because of these situations, more effective management measures are
required. For these problems, in this paper, we suggest the effective communication
environment with management server and smart phone in order to control emergency
situation. And the field engineer can recognize problem situations quickly and control the
elevator remotely and directly.

The remaining parts of the paper are organized as follows, In Section 2, we discuss the
related technology for the configuration, cloud and emergency service of the elevator system.
In Section 3, we propose the system integrated model that is deal with configuration of the
units around the elevator and architecture of the system. Section 4 presents oper

features of the proposed system and Section 5 concludes this paper. ?\
2. Related Works Q
2.1. Integrated Control Services of an Elevato nformation
Technology

In the operation of the elevator, the devices of mergehbg‘ ntrol service such as
CCTV, emergency bell and monitoring sy; are ut d in the elevator system
mainly. The emergency bell is connecte manag office and a guardhouse
directly. It can contact the manager rrlng ergency situation by calling [1].
This situation has disadvantage th é kes time to solve the emergency
situation when the manager is no In ad |t is difficult accurate assessment

and recognition about the sit of the prob m because the caller delivers their
situation and location orall For sof\@f these problems, a different approach
that the caller can connec her man nd any time is required when the manager
absence [3]. In additio onitori stem has lack of aggressive problem-solving
skills because the Qers ide t the elevator situation manually. An important
element of elevat ents |s securing safety and faster processing. For this
purpose, theeptergency contr system needs approaches to be diagnosed by the
@ the problem in the fastest way.

Recently, of IT convergence technologies, the elevator service
environment is rapi nging. Mainly, the services have evolved to improvement of
the user conveni nd advancement services [4, 5]. And also there are various
services such tice and information service, elevator call and boarding service,
elevator di@ti and checking service so on [6, 7].

22.M g in the Cloud

computing is one of the hottest topics in the computer industry recently. And
th ud concept could change the messaging development process in the corporate 1T
in a very fundamental way. The cloud service provider would provide the cloud
infrastructure and messaging service implementation. One of the typical cloud message
services is Google Cloud Messaging for Android. This service allows users to send data
from your server to the android device. This could be a lightweight message that can
contain up to 4kb of payload data telling the app there is new data to be fetched from
the server. The follow picture (Figure 1.) shows the basic flow of cloud to device
messaging.
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Figure 1. The Basic Flow of the Cloud to D%VICG MQ}Q Q
The Cloud Messaging Service can be used to notif itatiep of emergency of
the elevator. The proposed system use the cloud ing segvice optlmlze a variety
of communications environments anytime and has tion s for emergency using
cloud messaging service and the remote contiel, system. This s tem has the diagnostic
capabilities to support a field engineer to m ectision uickly for reliable elevator

environment to ensure the safety of passe

3. The Integrated Model é{ch‘? EIe‘Q\Q for Remote Control with

Information Technology
stem Ar@e
modelqof the elevator includes the ability to deal with

various situations rocess of emergency among the manager, the field
engineer and a ance co and management of the advertisement system for
the elevator stem bI| h communication environment that can be connected
at any time send m r status at real time to the field engineer to solve the
problems. This archit as the configuration for the notification, advertisement and
remote control of ? vators. This approach has inner network environment for the

3.1. The Proposed Service

The proposed inte

elevator to solv ck of IP, and connect the management server with internet. And
also, this configuwation has connection of the smart phone .1t can be notified about the
problems o\%&elevator with cloud messaging method. And the advertisement service
can be u and managed with remote unit easily. The elements of the architecture is
contr Wer that is for the monitoring system in the management company of the

“the cloud server that can send the notification to the field engineer for
e ncy situation, smart phone application that can deal with the remote elevator
system, web server and management server that can connect the remote management
system in the elevator and manage the elevator system , CCTV, display unit, and remote
management system connected to control panel of the elevator. The system architecture
of the integrated model of the elevator control system is shown in Figure 2.
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Figure 2. The System Architecture of@ntegr&t odel of the Elevator

Control Syste\®) an Elev
The elevator system include of @ and l@ement Unit and RMS (Remote
Management System) and operat v}% (Contr& el) organically. And also the elements

are integrated into the RMS unit. S MS ¢o box sends and receives data of CCTV and
Advertisement Unit and Contr nel of vator. And the management server in the
management local room i nected S control box. The server checks the RMS

control gateway. T X er in Ceqfkol tower can connect to the management server in the
management loca using Wdtefinetd line. And the smart phones cooperate with Google
cloud server ariehare able to recogriize the problem of the elevators in the remote location by
sending the % ation fre dud server. Smartphone-based remote control system provides
a service that cah recognie and respond elevator situation effectively with CCTV and RMS.

status and ensures conn% of theaele r systems. And also the system acts as a remote
a

3.2.The RMS C r Architecture

The RMS Contpeller can control all status of the elevators, display units and management
server. TheiEGcontroller architecture is shown in Figure 3. In the system architecture (left),
the syste Codec/Audio management and HDMI for display Advertisement service,
co ion module for analysis of the elevator control information based on RS232,
% d CAN, Memory and Connectivity module and Power management module,
Congéctivity module for LAN and USB with Process Unit. And also in the software
architecture (right), the software is operated based on Linux and Android system [8] and have
the various module such as communications and media process module and connectivity
module. To communication for the control panel of the elevator, the system has various
communication structures such as UART (RS232, RS485) and CAN to control devices of the
elevators that made by various company. And JNI use to make the connection to android
framework. RMS Service module consists of some module to need operations of management
server, web server, control server and smart phone. We will present next parts.
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3.3. The RMS Service Module Q
The RMS Service Module consists of 13 parts s as Conn to the Control Panel,

Connector to Internet Service, Database Ma , File, ger, Device Control, Web
Control, Notification Manager, Preference, r, Securit nager, RMS Status Manager
str ct@ss own in Figure 4.

and Advertisement Manager. The service
\
, < D ,
N Advertisernent
Manager

QI’ @ficaﬂon Manager

4

A~ J
ﬂle Control Video Control

y &
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Q Device Control Web Control

Database Manager File Manager

Beuepy aﬁlijy

Connector to Internet Service

Connector to the Control Panel

\ ' _

@OFigure 4. The Remote Management Service Module Structure

In the Connector to the Control Panel, the module controls to connect the Control Panel of
the Elevator and has various communication protocols such as RS232, RS485 and CAN. It
created by JNI. The module sends the received data from Control Panel to the Device Control
module. In the Connector to Internet Service, this module maintains the status of the
connection for the Management Server in the Management Office when the RMS started. In
the Security Manager, It can control user permissions for making the structure available only
authenticated users. In the Preference Manager, it manages a variety of environmental
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information such as the type of connection, location, permissions, and services methods and
so on. In the Device Control, this module analysis the information received from the
Connector to the Control Panel and the result are forward to the RMS Status Manager. If it
received the abnormal signal, it also sends the abnormal signal to the Remote Control to deal
with the situation immediately. Remote Control sends and receives data and commands from
remote units. When the module received abnormal signal from Device Control, the module
notify this situation to the Notification Manager for sending the data to remote filed engineers.
And also when the module received commands from remote units, the module send the
command to the Device Control Module to control devices. Notification Manager operate
based on services. This module detects the abnormal signal from devices and the update
signal from remote devices. When the module detects the abnormal signal form devices, it
notifies the signal to the Management Server to know the situation to the managess. RMS
Status Manager shows the current status of the elevator and can send command? darftrol
C

devices.

For the advertisement service, there are some modules such as File Man @I ontrol,
Video Control, Notification Manager and Advertisement ger. In fheFi anager, It
control video files to save and sync data from the remot efjisement r. In the Web
Control, It control web-based image and notice mfg&rom rerﬁwweb server. It can

i

recognize the update status from web server and e data t ideo Control, this
anaged b e Manager module or

module plays the video data using the video fil
play the video from on-line streaming service. !@Qcatlon er checks the update status
the upd atus it notifies the situation

of the video and web-based contents. If ther
to the Video Control and Web Control m In the @ertlsement Manager, this module
display advertisement service such as oY wde ed contents, weather and so on.

4. The Operation of t%rat&d@odel for the Advertisement and

Remote Control System o

4.1. The Flows of the agement Control System

The Remote Con yste %pose to make a more safety environment and more
efficiently ser, prov Iess services, effective judgment from the situation of
the elevators wealt rmatlon to passengers. For this service implantation, we use
several of deviees to ex;% or providing a convenient and reliable service of information
technology to the ele stems. There are some devices such as CCTV, Emergency Call,

Control Panel o levator so on. In this paper, we present the required equipment for the

Display Unit, f\@ ent Server, Monitoring Server, Web Server, Mobile Unit and
proposed s§§ce and show the relationship among them. And we present essential process to

connect | work and internet environment, to notify the situation to the mobile unit and
deal vb ertisement service. First we present the flow of the network connection each

ek% his flow is shown in Figure 5.
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Figure 5. The Network Connection Ho@the Devmsgg)f the Elevator System

occur the abnormal signal. The co ion mod ist of RMS in the elevator, Display,
CCTV, Management Server, Wi er, Go Cloud Messaging Server, Control Tower
Server and Smartphone. The e or syste anagement Room have internal network
environment. The all elev system i ed by Management Server and Web Server.
When the elevator syst e art“a& I signal, the system notify to the RMS system.

The Figure 5 shows the relationshig@)nne i related devices when the elevator

The RMS system 3 e emergency status to the Management Server. When the
ived t ergency status, the server sends the status to the Web
ower Se ver &t the same time. In the Control Tower Server, this server

Management Serv
Server and C N

the port of the
connection is compl
Management Serv;

S and Qotjfies the Port information to the Control Tower Server. After the
ey can send and receive the data from the RMS through the
also The Management Server sends the emergency status to the
the status to the Smartphone. When the Web Server received the

emergencystdtus, this server searches the registered IDs for the Smartphone in the database
And then erver sends the registered IDs to the Google cloud messaging server. The
Googl messaging server notifies the situation to the registered Smartphone. When the

p ived the notification from Google cloud messaging server, the smart phone check
t@ergency status and then try to connect the RMS system through the Management
Server. The Management Server will continue to maintain the connection with the RMS
system. The relationship between the intranet of the elevator system that use the private IP
and the internet network that use the public IP are maintained by the Management Server in
the Management Room.

The Picture 6 shows the flow between the each system to make connection when the
emergency status is occurred.
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ontrol Tower Server requests the connection to the
connection completed, the Control Tower Server send and

management ﬂ en
receive data te.knpow and the status. When the Web Server received the notification, it

finds the registered |
Messaging Server.
to connect to the

4.2. Regist?&*n of the Devices in the Management Server

The

devi

database and then the information sends the Google Cloud
ssaging notify the status to the Smart phone. The Smartphone try
ement Server that has a port to control the RMS system.

s of registration of the devices is made by the Management Server. The
nt Server registers all device information such as all elevators in the building,
ser, Control Tower Server and Web Server. Before the installation of the RMS
s, The RMS device information has to register in the Management Server. The

information is the Group Name, RMS ID, local network address and Managers so on. The
registered RMS device can be control by the Management Server. And also the server has the
information of the Web Server address and Control Tower Server address. The Web Server
manages the registered ID and connections for the smart phone.
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4.3. The Flow of the Advertisement Service

The Advertisement Service is operated based on streaming data or video files with web-
based contents. The flow shows in the Figure 7.
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The flow shows the of the a?is“ sement data among the devices of the elevator.

After the advertlse are c d, Control Tower Server sends the data to the Web

Server. The Web can vertisement contents such as video and web-based

image conte whe the S ver celved the request, the web server notifies the update
requirement e Ma t Server that control all devices of the elevators. The
Management pdate information to the RMS system of the all elevators. When
the RMS received th ication, the RMS systems try to connect to the Web Server and
request the updat he advertisement and then the RMS system syncs all advertisement
data from the Web» Server. When the download finished, the RMS system play the
advertiseme%]tents to the Display unit automatically.

We wi the flow of the relationship of the related device and services in the Figure 8.
The fl ripts the relation of the Control Tower Server, Web Server, Management Server
a evices of the elevators.
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This figure shows the relm@of tm@ed devices such as Control Tower, Web
Server, Management Server, R and<Di unit in the elevator. Control Tower Server
just sends the advertiseme ta to V\l&%ﬁgrv' er. And Web Server manages the contents of
video, audio and imag on web cofitents. The server maintains the list of update and
notifies the update n to gement Server, and sends the request contents to the

RMS system. R aintains th ertisement data and syncs with the contents in the Web
Server. And g ¢ RME p@ the contents automatically when all the receiving data were

completed.

4.4 The Implemen
We show the

odel of the Proposed System

mentation model of the proposed system in the Figure 9. The model
consists of%m uch as Control Tower, Smartphone, Web Server, Management Server and
RMS sys he Control Tower, the system shows the status of the elevators and controls
the el mremotely. In the Web Server, the server manages the web contents for
a t@ent service and notifies the update information to the management server. And also
t@ver manages registered IDs for smart phone to send notification of emergency
situation. Management Server can register a various status for the elevator control such as
user information, Control Tower and Web Server location, advertisement service methods
such as streaming and file-based service and RMS information such as group ID, device ID,
location so on. And also the Management Server maintains the connection of the RMS system
and control remote control services. The RMS system in the elevator has the functions such
as the advertisement service and elevator control service. The system connects the Control
Panel of the elevator system and process the command of control for the elevator system.
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The system implements base in@&roid, s%? and java and tomcat. The Management
Server and Control Tower Se were i ted as a java-based. And also the smart
phone application and RMS$=system we ented as an android system-based. And the

communication module& ased&nt S-485 communication.
*

deman d rapid change of the elevator industry, a variety of
requirements creasi elevator safety awareness and efficient approach. So the
elevator system requir, more efficient network environment. But the implementation of
the network enable tor system is difficult because of the lack of IP. In this paper, we
s*of the configuration for the notification, advertisement and remote
control of ors that has inner network environment for the elevator to solve the lack
of IP and cam ain connected status immediately and send the reason of the fault to the
field e using the cloud messaging service so that the engineer can control the problem

of the €levator at real time remotely. And also we proposed the approach of the advertisement
S he proposed system will be responding to the passenger accidents quickly and will
be to build more reliable and secure environment of elevator maintenance.
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