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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

271 £Alglet 159wl wan
A5ro2 QNS Qo A Al A
s} w2A F7k5k olck. AR47 1B
20229 1) 577] B8 et 802ThS Sufsiof
A 79), A ALAA] i2 A 3910l ol23 gl v
%011 159 ol =g 3747] @Al AR 573719) 34%0]
o2t 702 wuEw JoHl). 277] 86t 7t
o} g 3737] ObHol that o] WS glon] &
27) R 3 U Bl i E Sloh 20179 19 198
5748 7120 577] 8133t PR A

o
o

|

1 589l
e gl
}

_Imdo
= g % o

23 Q dlc] gl

OO0Oo0o 20 X

2 oJRafsio} 5771 olg 5 ulael dixishy Sick
o] 993 HAS 3747 ol§ Foll WYL 4 Y= AT
L 213 Aol tlsiol $707] el 2Ee 2 4
P UDE ¥ 4 Y 202 URBlEE 202 37
AFGAISY] QP Eoln £77] W A2 QA3 13|

S FAashle £X|2 o2

NE BPEESH PRl AlgEls Bspgre Zz
PSTN(Public Switched Telephone Network) =-Aof &
Zshe He7] Yol VolPE B3 84 R AT
£ WCDMA/LTES 283t SHEANA 02 o]2ox|n
Qlck. olelgt B F2 24 7Iuh AulA B2 M2
o] 130t U Wa] 0]EOR B SHsHA Pt AR
uIvie] WAy glon $7viete] atne Al
7} ofdir}. B ROl 47}7l0] A wlA E8} A
Ao} B84¢ ol A Be] nAG PP Sl
WebRTC7|9te] u)g shgal AAsle AR 4
j_} 011\1- /\11;]]/\ 7]H}g] 7(«]7(] 5= nxl x]J_ﬂ} 070 ]
B Hx]ﬂ H]AF SHAHES] AAED U g 9 okt $HA
E3) RA5A gellg Ash 4 ol J]uke
ot 2 =wollde vl BEPgRI2F WebRTC
) ulelo 2 2717] u]AF SAHESH A|AE L&
‘ﬂo“ﬂ% RASHL o2 vlEfo.2 AAE] pagict,

) HJ|°

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
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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

WebRTC 7I%te] ] ebdset AARL /g2 ®iA
Signaling Serverg &3l 5747|2t WAt} A2E=]%t
Al s 118 2885101, MonitoringS £6f] ARG R
2 #efstct. E31 Cloud Messaging Servers 283
i HelRfolA vldded FEE AEstil STUN/TURN
Serverg &gl WebRTC 7[9F G4 $441 A24ES
Jofeitt. vl ehfeet 92 A S A 552

49t 2t

o

Who am i? Get token for fem
Symmetric NAT

2 e token information
Get jcannel information

Lift status changed
Request to send message for the lft

Emergency cal

Send message

Login Manager Login Mariager
Lift status changet

| Send Offer SDP
Send Anguer SDP

Send Offer SDP
SRR Send Answer SDP

Send ICE candidate( Ifft -> manager)

Send ICE candidate( [Tt -> manager)
Send ICE candidate( manager -> lift)

Send ICE candidatel mandger > 1)

Lift status thangeq
Who am 2
Symmetric NAT
Get cannel information
Cennect remote video stream Connect remote video stream
Logout Manager Logout Manager
Lift status changed,
Logout Lift
‘ Logout Lift Lift status changeq

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

AL ¥|A} sHiESE A ABLS Signaling ServerS
ol HeEn] 5747] vl &0 gzt 82 A2l 258
sith. &718), A4, AFEASS, 2Ot Eet uiaete
AJEfe] TIAR] Al 347 A4 AF AR SOl Za

3t ArETelo} 7152 Tkt

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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. -Propagate the situation
emergency | after a certain amount A o
. to registered administrators
call method | of time elapses after .
. at the same time
calling the manager -
I -Fast situational awareness
-Slow situation response
-Wide scalability
-Perform missions
according to elevator
control panel status
information
scalability | Lack “Utilization of
voice/video analysis
results using
camera/microphone
-Crime/Emergency
Recognition
-Connection with CRT
It is difficult to “Effective situation
identification based on
understand the . .
. . . audio and video
situation only with . .
o . information
voice information ~Advantageous in
feature -Difficulty coping with . g-
. . dealing with
disabled/unconsciou . .
disabled/unconscious
s people cople
- Passenger anxiety in P p
. -Relieve passenger
confined spaces .
anxiety
IV. Conclusions
A o
27371 dd Alele] A WAl o] F@EH=
851 Q42 XSk 255 s, JjEe 5o v
i}@rﬁl of 2gsto] of Hafstal QHdlstH, 88X o]
5 actozaol Fo4ol 255n U, £ ERAA
A

577) VA B thg AAE Askeb] Slsh U
g 53t 277 W) DAL 59 vl Al 28A0
2 G 4 S0 SHIEaF AL 70 292 Al
CF. AIQHE WALS WebRTC 719t SPFEaL wale] Aulx
9z A7\t TRl ko) BUE U 224 ot

SAlo] x| o9ate v EE FRI0 2EHE FOhA
1 4 olou] Tl Tl g S8 Ny Uk 4%
7] RS AR 4 U Aol



The Implementation of a Lift Emergency Video Call System based on WebRTC using OpenAPI 161

REFERENCES

[1] Exceeded 800,000 domestic elevator installations. 7th in the world,
https://www.safetynews.co.kr/news/article View.html?idxno=215172

[2] Notice of Ministry of Public Administration and Security 2012-14,
https://www.law.go.kr/LSW/admRulLsInfoP.do?admRulSeq=2000
000070859

[3] Se-Hoon, Sung-Kyun Park, Hong-Jun Park,Won-Ho So,Dong-Kook
Park, Chun-Bo Sim, “A Study on a Elevator Emergency Call Device
System and Performance Evaluation based on ICT for Efficient
Handling in Emergency Situation”, JKIECS, Vol.10, No.4,
pp449-459, May. 2015. DOIL: https://doi.org/10.13067/JKIECS.20
15.10.4.439

[4] S. Yeo, Safety supervision and maintenance of elevators by a
remote control system, Master's Thesis, Kyung Nam University,
2012.

[5] Sung-Keun Chang, Bo-Eun Nam,"A Study on Development
Solution of Elevator Emergency Call System Using Multi-bridge
Method", Journal of the Korea Academia-Industrial cooperation
Society, Vol.22, No.10 pp. 784-789, Oct. 2021.

[6] W. Kim and S. Park, "The Integrated Model of CCTV, Remote
Control and Direct Call for the Elevator Safety based on
Information Technology", J. of the Korea Navigation Institute,
Vol.16, No.4, pp. 697-702, Aug. 2012, DOL: https://doi.org/10.
12673/jkoni.2012.16.4.697

[7] Hae-yong Lee, Jae-jin Lee,"A study on improvement of the
operation method of emergency call system using elevator
weight",Proceedings of Symposium of the Korean Institute of
communications and Information Sciences, pp.520-524, Feb.
2021.

[8] B. Sredojev, D. Samardzija and D. Posarac, "WebRTC technology
overview and signaling solution design and implementation", 2015
38th International Convention on Information and Communication
Technology, Electronics and Microelectronics (MIPRO), pp.
1006-1009, May. 2015. DOI:10.1109/MIPRO.2015.7160422.

[9] Kwanhee Lee, Ji-In Kim, Goo-Rak Kwon."Development of
Multi-person remote collaboration system using WebRTC for
fields adaptation", Smart Media Journal, Vol.10, No.4, pp.9-14,
Dec. 2021.

[10] WebRTC Developer, https://developer.mozilla.org/en-US/docs/
Web/API/WebRTC API

[11] STUN,TURN and signaling, https://webrtc.ventures/2020/12/web
rtc-signaling-stun-vs-turn/

[12] H. Oh, S. Ahn, J. Yang and J. Choi, “WebRTC-Based Remote
Collaborative Learning Platform”, Journal of Korean Institute of
Communications and Information Sciences, Vol.40, No.5,
pp.914-923, May. 2015.

Authors

Woon-Yong Kim received the M.S. and

Ph.D. degrees in Computer Science from

at Gangwon State University, Gangneung city, Gangwon-do,

KwangWoon University, Korea, in 1999,
2006, respectively. Dr. Kim joined the faculty
of the Department of Computer Application

Korea, in 2006. He 1is currently a Professor in the
Department of Drone Convergence Technology, Gangwon
State University. He 1is interested in parallel computing,

mobile computing, embedded computing and artificial

intelligent.



