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[Abstract]

In this paper, we present a WebRTC-based emergency video call system structure that builds a
service system in a constant monitoring environment to increase the usability and stability of elevator
emergency call devices. The proposed system provides a smooth call environment between the
emergency call system in the elevator and maintenance managers in case of an emergency, performs
rapid response processing to elevator emergency calls through monitoring of the target elevator, and
handles any emergency calls that may occur in the physical space of the elevator. The purpose is to
build an environment that can implement low-latency, real-time video call services of voice and video
by overcoming the physical constraints required for video calls. To this end, we have established a
service environment based on OpenAPI, which is currently used in various fields and its performance
has been proven, and provides video calls and emergency situation dissemination through rapid
messaging by providing low-latency call quality. The presented system structure will be able to provide
a basis for expanding various functions and constructing a reliable service environment and intelligent

model for the elevator system through combination with the elevator control panel and various devices.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Lift Emergency Call Devices
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1.2 The services based on WebRTC
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Table 1. WebRTC Service Components
Division | Components Role / Description
Responsible for connections between remote peers
RTCPeer ; N X
I -Remote peer connection, connection maintenance,
Connection : o s P
connection status monitering, termination
Main API RTCDataChannel Data channel fpr»brdlrectlonal peer-to-peer communication
-Media transmission through connection between two peers
MediaStream Device's camera, audio API
-Media stream, stream composition track, data format, etc.
STUN Session Traversal Utilities for NAT
-NAT / Check if firewall restricts, pass type
Traversal Using Relays around NAT
TURN -Connection between peers when P2P communication
between users fails
Protocal \CE Interactive Connectivity Establishment
-Public IP verification and data transfer response between peers
Session Description Protocol
SDP L .
-Save/exchange session information between peers
Secure Real-time Transport Protocol
SRTP -Incorporating security technology into RTP, real-time transmiss
ion data encryption
Cod VP8 WebM-based video compression codec
oagec
iSAC/ILBC VolP and Audio Streaming Codecs

III. The Proposed Scheme
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1. Lift Emergency Video Call System

1.1 An environment of the Lift Emergency Video

Call System

/\71-7] H]A]— _Q‘}I\PE_Q‘} }\]/\Eﬂo H]A]—M—o ] 7
o Ul 55 AlARIT 9R|RA SYRIS 71o] g
3} 27 AL O 27719 BUERS S8 57
7] Wl 220 tigh A&t 35 A2 S 495t eMdE
stof] Bagt S AlgS =5sto] AR HtE

3 A2 1358 A o]l =S|
o} MB|AS 19T & Qe = o 21 54
0] AHEl KA 34 A8 2] 13F 7ZH
O] Mq }\]—cl dxﬂ ebs e 19 LL} Eq~
Signaling Server Messaging Server
(nodejs express/pug) (firebase cloud messaging)
Lift manager and monitoring | E_
(web page) =
—
D“ab‘*fe http/socketio emergency messages
m Zmergency spp (mysal)
(flutter [7-dartl ¢{ \l/
STUN/TURN Server
mms gi Gairsys) N <
- —
T ] WebRTC <
ICE connection
— & .
Lift manager app
(flutter / dart)

ﬁ Direct Connection for Media transfer fl\

Fig. 1. System Hardware Architecture
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1.2 The system functional design of the Lift
Emergency Video Call System

1.2.1 Lift and Manager management
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1.2.2 Lift Monitoring Service
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Fig. 2. Flows of the Lift and Managers status
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1.2.4 Design Video call connection and
Termination procedures
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Fig. 3. The software flow of the emergency call system
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Fig. 4. The process of the Emergency Video Call
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1.3 The Implementation of Lift Emergency Video
Call System

1.3.1 The Implementation Model of the Lifts
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Table 2. OpenAPIs for Emergency Call System

LiftApp Signaling Server ManagerApp
Flutter/Dart Nodejs/Express Flutter/Dart
firebase_core @babel/nodemon firebase_core

flutter_webrtc
socket_io_client
shared_preferences

@socket.io/admin-ui
body-parser
express
Firebase-admin
Ip / pug / mysql2
socket.io

flutter_webrtc
socket_io_client
firebase_messaging
flutter_local_notifications
permession_handler
shared_preferences
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1.3.2 The implementation of the management of
the lift and managers
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Fig. 5. The management web for Lifts and Managers

1.3.3 The implementation of the Lift Monitoring
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Fig. 6. The monitoring web for Lifts and Managers

1.3.4 The implementation of the emergency call
device for the Lift
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1.3.5 The implementation of the emergency call
device for the Managers
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Fig. 8. The Emergency Call Device for the Manager
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1.3.6 The Environment Analysis of the Emergency
Call Devices
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Table 3. System Environment Analysis for the Emergency
Call Devices
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