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Basic Study on Discrimination of Aspect Angle by Navigation Lights
Koji MURAT* and Yuji HAYASHI*

Navigators would estimate a relationship among own ship and others by visually looking at
navigation lights and the silhouette of other ships at night. An optimal estimation of an aspect
angle is the most important for safe navigation to avoid target ships. Here, an aspect angle is a
relative angle between a target heading and a target bearing that is used to catch the ship’s
relationship. Although locations of the navigation light on a ship are prescribed by international
regulations for preventing collision at sea, their spatial relationship is not necessarily fixed with
every ship.

We challenge to develop a positive estimation method of an aspect angle with locations of
navigation lights on two dimensions. In this paper, we have three steps to achieve our purpose,
1) to collect and analyze data for positions of navigation lights in her general arrangement, 2) to
find characteristics of estimation errors for aspect angles by simulation study with locations of an
oil tanker model including learning effects, 3) to propose a simplified estimation method by
modifying positional arrangement of navigation lights.

The results showed characteristics of estimation errors for aspect angles and the effectiveness
of our proposed estimation method by simulation study.
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Table 2 ZHEARAODfLHEST (L&

A= G/T Lpp [m] B [m] Dm [m] Ds [m] H [m] Hf [m] Ha [m]
101 17345 199.5 25.0 108.7 1.1 8.4 114 20.3
102 13597 196.0 27.0 77.0 1.2 10.3 134 25.6
103 15188 189.0 27.0 108.5 1.1 10.2 13.2 24.2
104 21906 174.0 24.0 124.5 1.5 7.9 11.1 21.0
105 23340 167.0 24.0 83.5 1.3 6.3 10.9 19.2
201 58923 299.8 372 219.1 215.0 17.5 21.0 304
202 49716 288.3 37.2 217.0 2134 134 17.9 28.0
203 56248 279.1 37.8 182.1 172.6 15.3 18.1 285
204 60177 300.0 37.1 2185 214.0 154 17.7 30.8
205 49375 275.0 32.2 195.1 190.5 15.2 19.1 31.1
206 49779 294.1 32.2 206.1 203.6 14.4 16.4 30.9
207 48305 276.5 32.2 202.0 194.8 14.2 19.7 30.7
301 5310 189.7 21.5 98.1 416 85 14.2 18.7
302 5930 134.7 224 79.7 785 8.9 154 20.0
303 5968 157.9 23.0 139.3 35.1 6.8 114 17.3
401 20597 175.0 27.7 145.1 142.7 10.1 16.2 21.9
402 5973 125.0 18.8 90.8 87.9 6.6 8.1 14.7
403 57235 182.8 32.2 142.8 139.7 6.8 11.7 18.9
501 44549 230.0 36.6 176.3 174.0 6.5 9.5 20.6
502 23519 179.0 27.4 148.3 146.1 14.9 18.6 24.8
503 44546 230.0 36.6 178.3 175.2 6.0 9.7 17.3
601 56924 241.0 42.0 2183 213.2 14.2 17.8 27.6
602 24433 185.2 32.2 156.7 151.6 6.2 214 32.9
603 56951 241.0 420 216.3 213.1 6.0 13.8 29.3
604 57145 244.4 412 232.7 2185 5.0 12.6 28.3
605 163822 340.0 56.0 285.0 280.0 5.8 11.6 24.9
606 148362 333.0 60.0 283.0 277.8 10.8 13.6 25.2
607 57463 244.8 412 203.4 200.1 5.9 10.8 23.7
608 147007 322.0 58.0 182.8 179.7 13.6 14.1 28.0
609 156837 328.0 57.0 262.0 255.7 5.2 10.3 19.3
610 146849 338.0 58.0 276.8 272.0 124 15.5 31.1
611 147580 333.0 60.0 260.0 254.2 10.9 15.8 32.1
612 137712 315.5 58.0 254.3 247.6 8.7 16.1 264
613 79978 269.9 46.0 2154 206.6 5.3 13.3 24.3
614 52196 232.0 42.0 181.2 172.9 11.7 15.9 25.9
615 55962 241.4 42.0 200.4 190.1 7.3 114 25.1
616 76992 2743 432 1935 187.1 5.9 12.8 26.8
701 36615 225.0 322 211.0 208.3 6.7 75 25.8
702 18793 1765 27.0 1474 1454 9.7 11.9 237
703 18108 169.0 27.0 140.0 137.9 113 13.0 24.7
704 15500 164.5 24.0 135.6 132.6 10.5 16.0 23.8
705 14599 157.3 26.0 124.0 121.3 12.0 18.3 22.5
706 87803 289.0 45.0 241.4 236.5 75 18.3 322
707 36604 225.0 32.2 187.6 182.5 4.1 11.2 194
708 26063 185.7 30.4 157.1 154.0 11.7 12.3 21.0
709 18302 166.0 27.0 142.1 1383 5.4 10.2 31.5
710 18112 169.3 27.0 130.9 127.3 12.5 13.9 25.6
711 77274 273.0 43.0 288.5 225.6 5.7 11.8 25.2
712 93698 290.0 46.0 253.1 250.0 6.2 12.7 26.6
713 32744 198.0 31.0 164.5 159.4 114 12.6 20.2
714 26062 185.7 30.4 162.7 157.6 4.9 6.9 17.6
715 18108 169.0 27.0 146.0 141.1 11.3 12.0 23.6
716 11121 1482 22.8 115.1 111.0 12.2 13.9 26.1
717 77321 273.0 43.0 242.8 2377 5.6 7.8 25.1
718 77255 273.0 43.0 233.1 229.9 6.0 12,5 20.7
719 27011 189.8 31.0 1404 137.3 12.0 14.7 21.8
720 18302 166.0 27.0 141.1 138.0 6.1 8.6 16.9
721 26070 185.7 30.4 161.8 158.4 9.8 10.8 18.6
722 48323 235.0 38.0 202.6 199.3 5.5 10.6 20.5
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