505 % 1 LEXFFHR (BRFFR) Vol.25 No. 1
2020 4 1 A Journal of Jimei University ( Natural Science ) Jan. 2020

[XXZEHE] 1007 - 7405(2020)01 - 0032 - 06 DOI:10. 19715/j. jmuzr. 2020. 01. 05

AR - HUD L AR FEARARE YRR 28 b Y [z B

NR L, WAk, ks FNEER
(BExRZFMEFR, BE BT 361021)

[%E]ﬁﬁ%ﬁ%*%AWLTWW%ﬁthU&MﬁWEm%ﬁEQ,ﬂmiﬁﬂiﬁiiﬁ
FAR MR G BRE A, AUrS5 . BARMTAARRYXEE5 = 5 2 A moe &, @ T NS
WEANE S B B e br, DA 5 AR UM A5 52 56 R I Bl 2F A R k$T~ﬂﬁTARIWDM%%%£
RO, WA R, A SIS BRI SR, FHARIEZE I MR T 1), B XTI Al
HE. EZREBIET AR - HUD AR TE M AR E B4 Bh et el v B 500 1 38 M

[X#1A] AR - HUD iR ; SEANEERS; HESC@E; E - AU

[FESES] U675.7

Application of AR — HUD Technology in Ship Lookout

LIU Wuyi, YANG Shenhua, SUO Yongfeng, SUN Zhihong
( Navigation College, Jimei University, Xiamen 361021, China)

Abstract: In order to help duty officers to quickly obtain ship collision avoidance information and other
object information during navigation, using augmented reality head — up display technology and enhanced infor-
mation projection algorithms, and through analyzing the spatial relationship among the officer, the target ship
and the wind screen on the bridge of the ship, a mathematical model of the screen coordinates of the encounte-
ring ship to the projection equipment and the relationship between the screen coordinates and the geometric
projection of the human eye is established. A kind of auxiliary lookout system architecture based on AR - HUD
is proposed. Through computer simulation, the situation of the ship encountering two target ships is established,
and the corresponding collision avoidance information is projected according to the direction of the officers ob-
servation. The simulation results prove that the AR — HUD technology can be effectively applied in assisting the
duty lookout in ship navigation.

Keywords: AR — HUD technology; ship collision avoidance; virtual reality fusion; E — navigation
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Fig.1 Design flow chart of AR-HUD system
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Fig.6 Ship encounter situation
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Tab.1 Target ship collision avoidance parameters

E AR Target ship  Distance/n mile  Bearing/ ( °) SOG/kn COG/(°) DCPA/n mile TCPA/min
5 2.9 339.7 5.0 170.5 0.8 16.7
6 2.9 17.3 5.0 190.8 -0.6 16.9

3.2 hEERSH

RTINS 5 LS HARATE R — BLZenT, BURTaf iz 80w idebn . SEe b R 3 T R S
PO E R RAE R, S EERAE B AER HARMy, Ak B BAnM SR SR A RO, TEAY
me) AR SRS BRCHERI AR T, XY A TR, SO R IERT S AR AN R 2 PR, Y45
B RIN B AR

F2 BPLRFEMREK
Tab.2 Projection coordinate correction table

7 IEJ5 2R R Corrected coordinates

J¥5 Serial number PSR AR AL BR Algorithm solved coordinates

1

(=) NNV, NS I )

(40.478 3, —45.3122,6.952 17)
(39.453 5, —45.312 8,6.952 18)
(40.524 0, —45.361 7,6.841 16)
(40.582 2, —45.406 5,6.833 35)
(39.378 3, —45.281 3,6.774 74)
(39.469 7, —45.283 2,6.781 22)

(39.858 3, —46.412 2,6.952 17)
(38.833 5, —46.412 8,6.952 18)
(39.904 0, —46.461 7,6.841 16)
(39.962 2, —46.506 5,6.833 35)
(38.758 3, —46.381 3,6.774 74)
(38.849 7, —46.383 2,6.781 22)
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