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Implementation of Real-time Monitoring System for
Marine Elevator using Smart Sensors

WoolJin Lee’,

ABSTRACT

JaeHong Yim'"

Elevator industry is a field that is mechanical, electrical and electronic technology and constantly

requires inspection and maintenance considering various applications and various types. Recently, various

elevator control and monitoring technologies with IT are developing for elevators on land. But technologies

with IT have been hardly done in marine elevator that is consistently assured safety and reliability of

life cycle for its parts in poor environment. In this paper, we implemented embedded main controller,

floor controller and car controller that meet the requirements and use NMEA network protocol by

analyzing home and abroad integrated elevator operation and management systems. Especially, we secured

reliability of maintenance by real-time fault diagnosis and control that was implemented with limit switch,

gyro sensor, temperature/humidity/barometric pressure sensor and fire detection sensor thinking over

the environmental conditions of terrestrial and marine elevator.
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Fig. 1. Diagram of TMS(a), ADIASYSTEM(b).
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Fig. 2. Concept of Real Time Elevator Monitoring System & Sensor Installation Location.
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Table 1. Definition of Elevator applying Sensors NMEA

Sensors Description

NMEA 0183 Format Definition

Fire Sensor

SFD : Smoke Fire Detector

$ELSFD,0000001,064951.000,0464<CR><LF>

Temperature/Humidity/
Barometric Pressure

EL : Elevator System
XDR : Transducer

$ELXDR,0000001,064951.000,C,-0.5,C,TEMP
,H,50.3,P,HUMIP,1000.5,P,BARO#*41<CR><LF>

Sensor Measurements
Gyro(IMU) S SPA : Sparton Inertial $ELSPA,0000001,064951.000,PITCH,5.5,ROLL,
yro ensor Measurement -2.4,TILT,5.9«3C<CR><LF>
. $ELLDC,0000001,064951.000,C1,501,C2,490,C3,495,C4,
LoadCell LDC : Loadcell 502460<CR><1.F>

Proximity Sensors PRX : Proximity Sensor

$ELPRX,0000001,064951.000,0%6F <CR><LF>

RMC : Recommended

$ELRMC,0000001,064951.000,2307.1256,N,12016.4438,

GPS Minimum Navigation E,060815+61 <CR><LEF>
Information
Operating EL : Elevator System $ELOPR,0000001,064951.000,MODE,0,DR,0,FLR,3,
Information OPR : Operation STA,0x6C<CR><LF>
Emergence EMC : Emergency $ELEMC,0000001,064951.000,0,0+62<CR><LF>

3.2 AlA xEEl e

& 7471 AA 2R GATE Y A
25017 AMAEL Message ID, Elevator ID, UTC
Date, UTC Time, Status, Checksum ©.2 T3} %
o 5737 2ZAATE MM EL Fire Sensor, Tem-
perature/Humidity/barometric pressure sensor, 3—
axis Gyro(IMU) Sensor, Load Cell, Limit Switch,
Proximity Sensors, GPS 5% &3¢ oM, &34
HE 4719 A S, 52 48 59 ARE A
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Fig. 4. Concept of Real Time Control & Diagnosis Elevator Monitoring System.
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