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Electric Nautical/Communication System

3

 Gyro compass (電羅經)

 Magnetic compass (磁羅經)

 Auto pilot (自動導航系統)

 Echo sounder (測深儀)

 Speed log (船速計)

 Anemometer (風向風速計)

 Radar and automatic radar plotting aids (ARPA)

(雷達與雷達自動測繪系統)

 DGPS navigator (全球衛星定位系統)
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Electric Nautical/Communication System
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 Automatic identification system (AIS) (自動識別系統)

 Electronic chart display and information system (ECDIS)

(電子海圖顯示及資訊系統)

 Bridge navigational watch alarm system (BNWAS)

(船橋航行守望警報系統)

 Voyage data recorder (VDR) (航行資料紀錄器)

 Sound reception system (外部聲音接收系統)

 Inertial navigation system (慣性導航系統)

 Public address (船內廣播系統)

 Common battery telephone (共電式電話)
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 A gyrocompass is a type of non-magnetic compass which is based on 

a fast-spinning disc and the rotation of the Earth to find geographical 

direction automatically.

Gyro compass (電羅經)
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Magnetic compass (磁羅經)
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 A magnetised needle which points to the magnetic North. Some 

corrections are needed because the magnetic North is not coincident 

with the true north and the magnetism of the ship itself has to be 

neutralized.
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Magnetic compass (磁羅經)
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 A magnetised needle which points to the magnetic North. Some 

corrections are needed because the magnetic North is not coincident 

with the true north and the magnetism of the ship itself has to be 

neutralized.
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Auto pilot (自動導航系統)
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 Automatic control system used for automatic navigation. The system 

can sense the difference between the ordered course of the ship and 

the actual course and will cause the rudder to move to an angle 

proportional to this error. The autopilot keeps the vessel on the correct 

heading without the helmsman’s intervention.
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Echo sounder (測深儀)
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 Echo sounding is a type of sonar used to determine the depth of water 

by transmitting sound waves into water. The time interval between 

emission and return of a pulse is recorded, which is used to determine 

the depth of water along with the speed of sound in water at the time.
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Echo sounder (測深儀)
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 Low frequency (50 kHz): A lower frequency tends to penetrate deeper 

but discriminates less background detail. 

 High frequency (200 kHz): A high frequency will find it difficult to reach 

high depths, but will be able to distinguish the bottom with much more 

detail.
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Echo sounder (測深儀)
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Speed log (船速計)

12

 Ship speed measuring devices: Based on the Doppler effect in which 

the wave lengths of moving objects appear to shift in relation to the 

observer. This shift can be converted to speed.

 1 knots = 1 nautical mile per hour (Nm/h) = 1.852 km/h

SOG Speed over ground

STW Speed through water

WC Water current
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Speed log (船速計)

13

 Ship speed measuring devices: Based on the Doppler effect in which 

the wave lengths of moving objects appear to shift in relation to the 

observer. This shift can be converted to speed.

 1 knots = 1 nautical mile per hour (Nm/h) = 1.852 km/h

Tank Sea Valve
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Anemometer (風向風速計)
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 A device used to measure wind speed and direction relative to that of 

the ship.

 True wind (真風向風速)

 Apparent wind (相對風向風速)

Cup Type Propeller Type Ultrasonic Type
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Radar and automatic radar plotting aids 
(ARPA) (雷達與雷達自動測繪系統)
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 1) 雷達(Radar)-無線電探測與定位，以電磁波回波原理，由天線發送電
磁波束，當遇到障礙物，如陸地或船舶等，則反射由天線接受，據以計
算其距離，另由於其天線具有指向性，而能夠獲得障礙物之方位，此即
雷達之功能。

 2) 總噸位滿500噸之船舶應裝置一套雷達。總噸位滿10000噸之船舶應
裝置兩套雷達（S Band & X Band），每一裝置與其他裝置應彼此能單
獨操作。裝設雷達者應具有雷達軌跡自動顯示設施。
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Radar and automatic radar plotting aids 
(ARPA) (雷達與雷達自動測繪系統)

16

 S-Band (75~150 mm，2-4 GHz.)波長較長、功率較大、傳送距離較遠，
適合於遠程作用，但是由於脈衝長干擾強近距離效果較差，一般只用於
遠程掃瞄大型物標。

 X-Band (25~37.5 mm，8-12 GHz.)波長較窄，解析度較佳，,但是回波
反射效果好，適合近距離掃瞄比較小的物標，回波細膩，雜波反射也比
較少適合，X波段還能感應多種救生設備的信號，所以也用來做搜救雷
達。但由於能量也相對低，因此衰減快，不適合作遠程掃描。
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Radar and automatic radar plotting aids 
(ARPA) (雷達與雷達自動測繪系統)
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20°/25°
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Radar and automatic radar plotting aids 
(ARPA) (雷達與雷達自動測繪系統)
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Radar and automatic radar plotting aids 
(ARPA) (雷達與雷達自動測繪系統)
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Radar and automatic radar plotting aids 
(ARPA) (雷達與雷達自動測繪系統)

20

 The ARPA  is able to acquire automatically and constantly monitor 

number of targets, plot their speeds and courses, present these as 

vectors on the display screen, updated with each sweep of the 

antenna, and calculate their closest points of approach to own ship 

and the time before that will occur.
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DGPS navigator (全球衛星定位系統)
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 Global Positioning System (GPS)全球衛星定位系統

 1) 太空衛星部份：由 24 顆繞極衛星所組成，分成六個軌道，運行於約
20200公里的高空，繞行地球一周約12小時。每個衛星均持續著發射載
有衛星軌道資料及時間的無線電波，提供地球上的各種接收機來應用。

 2) 地面管制部份：這是為了追蹤及控制上述衛星運轉，所設置的地面管
制站，主要工作為負責修正與維護每個衛星能保持正常運轉的各項參數
資料，以確保每個衛星都能提供正確的訊息給使用者接收機來接收。

 3) 使用者接收機：追蹤所有的 GPS衛星，並即時地計算出接收機所在
位置的座標(WGS-84 世界測量座標系)、移動速度及時間。
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DGPS navigator (全球衛星定位系統)
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 Differential Global Positioning System (DGPS)差分全球定位系統

DGPS (Differential GPS) 便是針對改善GPS利用電碼定位之精度而發展
出來的系統(誤差：10m以下)。其原理係採用相對定位的原理。對兩不同
測點利用差分方式消去大部分共同誤差而獲取較高的精度。

點接收衛星資料並計算衛星位置與參考點間的距離，此一計算距離與參考
點實際位置之距離間的差值(稱為虛擬距離差)，藉由數據傳送的方式傳送
至未知測點上的接收器進行修正，以提高未知測點之定位精度。
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 1) 1998年由IMO海事安全委員會（MSC）通過的「通用型船載自動識
別系統（Universal Shipborne Automatic Identification System, UAIS）
性能標準」（IMO resolution MSC.74(69)），300總噸及以上的國際航
行船舶和非國際航行船舶，以及不論尺度大小的客船及油輪，應要求配
備AIS。

 2) 船舶自動辨識系統（AIS）的運作方式就是利用兩個國際性的AIS專
用VHF頻道（161.975 MHz 與162.025 MHz），其穩定可靠的通訊範圍
一般約20-30浬左右，有時可以因為大氣波導現象的影響，收訊範圍可
達數百海浬之遠。

Automatic identification system (AIS)
(自動識別系統)

GPS antenna
RX

VHF antenna
RX/TX
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 1) 1998年由IMO海事安全委員會（MSC）通過的「通用型船載自動識
別系統（Universal Shipborne Automatic Identification System, UAIS）
性能標準」（IMO resolution MSC.74(69)），300總噸及以上的國際航
行船舶和非國際航行船舶，以及不論尺度大小的客船及油輪，應要求配
備AIS。

 2) 船舶自動辨識系統（AIS）的運作方式就是利用兩個國際性的AIS專
用VHF頻道（161.975 MHz 與162.025 MHz），其穩定可靠的通訊範圍
一般約20-30浬左右，有時可以因為大氣波導現象的影響，收訊範圍可
達數百海浬之遠。

Automatic identification system (AIS)
(自動識別系統)MarineTraffic
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Electronic chart display and information system 
(ECDIS) (電子海圖顯示及資訊系統)

25

 1) ECDIS的主要目的在於增進船舶的航行安全，必須具備顯示電子海
圖相關資訊、GPS船位、航速、雷達影像、AIS訊息，進行計畫航線設
計、航路監視、航行紀錄、危險事件報警、海圖作業及海圖改正等功能。

 2) 可結合自動導舵系統(Auto Pilot)，依照已規劃之航線執行船舶自動循
跡控制(Track Control System (TCS))。
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Electronic chart display and information system 
(ECDIS) (電子海圖顯示及資訊系統)
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Bridge navigational watch alarm system (BNWAS)
(船橋航行守望警報系統)
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 1) 為管制值班人員於駕駛台確實執勤，而設計與導航裝備結合的監控系
統。

 2) 以駕駛台室內人員移動為目標，來偵測人員確實於駕駛台安全執勤，
以確保於時間內可應變任何緊急事故的發生。
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Voyage data recorder (VDR) (航行資料紀錄器)
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 A maritime “black box”. VDR is usually two-part system consisting of a 

data collecting unit, and a protected storage unit that stores the 

retrieved data. The main component of the system is carried inside the 

ship and is connected to a deck-mounted protective capsule which 

houses a fixed high-capacity solid state memory block. The capsule is 

designed to withstand fire, deepsea pressure, shock and penetration.
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Sound reception system (外部聲音接收系統)
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 It is acoustic electronic navigational aids to enable the officer on the 

watch to hear outside sound signals at totally enclosed bridge. This 

system receives the sound signals in all directions and re-produces 

these incoming signals electrically inside wheel house.
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Inertial navigation system (慣性導航系統)
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 慣性導航系統是一個使用加速計和陀螺儀來測量物體的加速度和角速度，
通過檢測系統的加速度和角速度，慣性導航系統可以檢測位置變化（如
向東或向西的運動），速度變化（速度大小或方向）和姿態變化（繞各
個軸的旋轉），並用計算機來連續估算運動物體位置、姿態和速度的輔
助導航系統。它不需要外部參考的特點使它自然地不受外界的干擾或欺
騙。
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Public address (船內廣播系統)

31

 Loudspeakers in cabins, mess rooms, etc., and on deck via which 

important information can be broadcast from a central point, mostly 

from the navigation bridge.

PA main unit

Remote control unit
speaker

microphone

WT

NWT
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Public address (船內廣播系統)

 Loudspeakers in cabins, mess rooms, etc., and on deck via which 

important information can be broadcast from a central point, mostly 

from the navigation bridge.
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Common battery telephone (共電式電話)

 It is used for communicating with the wheel house, the engine control 

room, and the steering gear room in case of emergency and for 

communicating between the areas or rooms when necessary.

 It adopts the input power supply of 24V DC to deliver communications 

and signals (bell, lamp, etc.)

Flush mounted Wall mounted Portable
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NAUTICAL SYSTEM WIRING DIAGRAM
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NAUTICAL SYSTEM WIRING DIAGRAM
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NAUTICAL SYSTEM WIRING DIAGRAM
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ARRANGEMENT OF WHEELHOUSE
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ARRANGEMENT OF WHEELHOUSE CONSOLE
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