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Table 1. Dimention of Radar.

Ship’s Name Je Yang Ho O Dae San Ho
Manufactory Furuno Electric CO. LTD Kyortsu Dempa CO, LTD
Type FR-151F MLC-168
Frequency 9275430 MC 9375+ 30 MHZ
Diameter of scope(inch) 10 12
Instruction Type PP1 PPI
Range Scale(M) 0.51.54 12 40 1255 1025 50 120
Fix Marker 1/41/4 138 1/41/21 2510 20
Distance Resolution 20m .

Angular Resolution less then 2

Length of scanner(Ft) 6.1 8

r.p. m of Scanner 20 12

Beam Width(H.V) 1.8°, 2.5° ° 1.¢°, 1.8°

Peak Qutput(Kw) 10 60

Pulse Width(us) 0.08, 0.6 0.08, 1.0

Side Lobe less than 24db 25db or less

PRF 40MC 1000 PPS, 500PPS
Input DC 100V, 10A DC 100V, 10A
Output AC 100V, 60HZ AC 100V, 60HZ
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Table 2, Distance and Bearing of the landmark.
: Bearing of Landmark 3 Bearing of Landmark
Type Landmark (Actual Observation) (Screen)
Left(A) Center(B) | Right(C) Left(A) Center(B) | Right(Q)
) Biyangdo { 250° 239° 224° 252° 239° 225°
FR—151F |3 L andmark|Jealmyungso] Hwado Heaamso |lealmyungso| Hwado Heaamso
65° 120° 147° 64° 119° 146°
Center Bearing of Landmark Distance to Landmark
MLC—168] Sengdo Actual Screen Actual | Screen
130° 131° 4,5 4.4

Table 20) 4| FR-151F3l A H—-®R MBS T Figlad 2ol HEALM, SR, G#Es 3H

#Fig. 1. Scope image of Biyangdo at 4 mile
Range(FR—151F Type).

Fig. 3. Scope’s image of Saengdo at 5Smile
Range (MLC—186 Type).

Fig. 2. Scope’s image of Jealmyung, Hwado,

Haeamso at 12 mile Range(FR—151F Type).
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Table 3. Bearing of landmark when position of center was varle'd to 1°,2°,

"Position of Center

Upper Lower Left ’ Right '
T Landmark — Center
i admark 1T |z | e |z [ 20 |10 | e -

e | B
FR-15 right- side
R B.W.E.edge | 31° 32° | 29° |28° 30°3¢* | 31° 29°30' | 29° 30°

Pusan South

MLC—168 Port B.W.E ‘ '
edge - 135° | 136° | 133° | 132° | 134°3e] 135°30¢| 133°30| 132°30¢| 134°
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Table 4, Difference of Apparent B B and True B when ship had rolling(10°, 20°, 30°)

Rolling 10° 207 30°
Apparent B | True B ' Error True B Error True B Error
0° 0° o 0° o 0° 0°
15 15.1 +0.1 15.5 +0.5 17 +2
30 30.3 +0.3 31.4 +1.4 33.5 +3.5
45 45,4 +0.4 46.6 +1.6 49 +4
60 60. 3 +0.3 6.4 +1.4 63.2 +3.2
75 75.1 +0.1 75.6 +0.6 76.8 +1.8
90 90 0 90 0 90 0
105 104.9 —0.1 104.4 —0.6 103.2 —-16
120 119.7 -0.3 118.6 —0.4 116.8 -3.2
135 134.6 —0.4 133.4 -16 131 —4
150 149.7 —-0.3 148.6 —-1.4 146.5 ~3.5
165 164.9 -0.1 164.5 -0.5 163 -2
180 180 0 180 0 180 0

£
Table 4ol 4 #¥o] Rollingdi gl& = Scannerd EFI= HHIFI7L 90°2 EtkY #HEg
1% A9 Beamo] #E EE ko= Y Loz FHuFEe 07 =3l HERELTR
— 387 —



e

é t ¥ A A 5 3

229 wiRE W7 EBoE 749 Bam® HRY LZMO2 FH5e]l Scannerst HEL
% EF A2 @ 4ol Beamst Hllo] wom 2 HRY Hire BRY Hfrd EF £e
WA = =s ERMEA RS ERHREE BEAANA KRR 2% AN 450
BA7H0.4°) 3 AE WP te] 90°cl4 07} = sivh. = MRHHLZ ans —!i%'?!’l
135U Azt 53 180°Y 4& 07 HAsich. Rollingel ¥L4% Me AAt. 2828

Roliingfol & L4 gl ¢ Efkel+ MERH M HEE AWsE Ao EMHWST AAG
=2 #ifrel WEEsH Eobash. |

4 EMMES MM

Pulse i3t Spot®] 27jo] =& BLRIAS R ERENTRE BHKE Table 59 o] ME
siel o},
Table 5. Error of the observation’s distance by means of a beam width and pulse width.

) . - Size of spot on
‘Type | Range | Pulse | Valid | Spot Spot | Length of |Length of the scope -
Scale Width | radius size |Beamwidth |Pulse width
(M) | (w8) |(mm) | (mm) | (m) | (m) | (m) Leusth(m)l Width(in)
0.5 0008 127 0.8 6 29.7 12 35,1 18
1.5 # v ¢ 18 87.3 12 105.3 30
FR—-I5IF 4 0.6 . ¢ ° 48 2323 90 280. 3 388
12 ’ v v 144 698.4 90 842.4 234
40 v v v 480 2328 90 2808 570
1 0,008 ' 153 0.9 1 52 12 63 23
2.5 & ’ . 27.5 129 12 156, 5 39,5
5 v . v 55 259 150 314 208
MLC-168 16 1.0 ’ ’ 110 517 150 627 " 260
25 v P 275 1293 150 1568 425
50 ¢ ’ 550 2586 150 3136 700
120 P v P 1320 6205 150 7525 1470
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— Summary —

Studies on the Observation of Ship's Radar
Error and the Precision of Position

by

Sin Hyoung-il

Observation’s error and position’s error of bearing and distance measured with
FR151-F and MLC-168 type Radar. Its result is as fallows. »

1. Average 1°—2° error was between actual observation’s bearing and screen’s
bearing on the scope and then ship’s pasition leant to 0.2'—0.5' on account of bearing
expand with a half of beam width degree from landmark edge. In order to decrease
position’s error by expand error had to measure to adjusting cursor from landmark
edge to the inner side.

2. Center position’s transition of rotation center of PPI by bearing error was larger-
when it changed on the up and down than on t;he right and left. Leant position’s
error was 0. 009d~0. 035d, if distance is d. Because the error was large during land-
mark closed to center, as possible as range scale had to change on the outside of
scope.

3. When the ship inclined by rolling, bearing error. occured by inclination of
scanner. The error was larger, when violently rolling and observed landmark of a
quadrant. Therefore observation of beam was available during violently rolling.

4. The larger pulse width and beam width and range scale, the larger actuak
distance occupied spot. Therefore distance error was large. 4
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