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(A Study on the Development of Information Display Equipment for
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Jihun Shin®, Yungho Yu"

Abstract

In this paper, we describe the design and implementation for information display equipment of
ship’s navigation using the PLCC(Power Line Carrier Communication). In order to display various
kinds of data such as latitude, longitude, time, speed and course of ship at various kinds of place
such as wheel house, chart room, radio room, cabin and engine room with GPS(Global Positioning
System), authors have developed master and slave system using Intel 80c196KC embedded
microprocessor. We analyze NMEA-0183 protocol to use GPS data. To reduce the cost of data
line installation we use PLC in this system. PLC technology use DC power line for data
communication with modulation and demodulation FSK(Frequency Shift Keying) of PCM(Pulse
Coded Modulation) baseband signals. Received signals at the power connection are demodulated by
PLL(Phase Locked Loop) demodulation. These results can be applied to present and newly built
ships with reliable data communication.
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Figure 2.1 Mark & space of power line carrier communication
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o) $GPGLL,3615.83,N,13006.52,E,000000,A*23,<CR><LF>

Data Field | Description

Latitude in Degrees, Minutes, and Decimal Minutes
N=North, S=South Latitude

Longitude in Degrees, Minutes, and Decimal Minutes
E=East, W=West Longitude

UTC of Position Fix

Status: A=Valid Data, V=Invalid Data

DO [WIN |-

¥ 3.1 GLL¢} dlelg] e
Table 3.1 Data format of GLL
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APA | Autopilot Format A IOM | Present /O Mode

APB | Autopilot Format B VDR | Set and Drift

BOD | Bearing to Destination Waypoint from Origin Waypoint |VHW| Heading and Water Speed

BWC/| Bearing and Distance to Destination - Great Circle VTG| Actual Track and Ground Speed
BWR| Bearing and Distance to Destination - Rhumb Line VTI | Intended Track, SMG and DMG
DCN | Decca Navigation Status WCV| Waypoint Closure Velocity

GGA| GPS Position WPL | Waypoint Location

GLL | Latitude and Longitude XTE| Cross-track Error

GSS | GPS Position Status ZDA | Present Time and Date(UTC)
GXP | Present Position ZLZ | UTC and Arrival at Waypoint
HSC | Heading-to-Steer Command ZTA | Estimate of Arrival at Waypoint
HVD| Magnetic Variation-Derived ZTG| Time to Go to Destination
HVM| Magnetic Variation-Manually Set

¥ 32 NMEA-0183 &% 34
Table 3.2 Form of NMEA-0183

Baud Rate 4800

Data Bits 8(d7=0)

Parity None(Disabled)
Stop Bits 1(or more)

¥ 3.3 NMEA-0183 FAl 44
Table 3.3 Communication method of NMEA-0183
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$GPGLL,3615.83,N,13006.52,E,000000,A*23 R, AR AR
$GPGSS,,,,,,,*7C R, A AR
$GPVHW,038,T,044,M,17.50,N,32.41, K*4E : A5t gt Heading, Water Speed
$GPVTG,038,T,044,M,17.5N,32.4 K*43 * A A Heading, Ground Speed
$GPZDA,150000,06,01,1987,-009,-0540+73 PAA EEA

B 34 Azde] FHLd X9
Table 3.4 Applied format in the system
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