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Multi-target locating method of surface ship based on monocular vision

LIU Chen-guang'?, CHU Xiu-min', XIE Shuo'?, WANG Le'"*

(1. National Engineering Research Center for Water Transport Safety, Wuhan University of Technology,
Wuhan 430063, Hubei, China; 2. School of Energy and Power Engineering, Wuhan University of
Technology., Wuhan 430063, Hubei, China; 3. School of Logistics Engineering.,

Wuhan University of Technology, Wuhan 430063, Hubei, China)

Abstract; Aiming at the multi-target real-time locating of surface ship, an algorithm for real-time
locating and motion parameters calculating of ship was proposed. The proposed algorithm was
realized by processing the images captured by monocular camera with fixed position and
perspective. The captured images were preprocessed with Gaussian filter and distortion
correction, and a multi-target recognition method was proposed based on ship color features, size
characteristics, and kinematic characteristics (every target could be identified individually). A
transformation model between image coordinate system and real coordinate system, and a
computing model for ship speed, course and trajectory calculation were built. A real locating
system was built in experimental pool, a real-time locating program was developed, and the
locating precision and trajectory tracking performance were verified. Verification result indicates
that in the circumstance with disturbances, the precise recognition of two ships can be realized by

using proposed locating algorithm. The average locating errors in lateral and longitudinal
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orientation are 0. 058 m and 0. 209 m respectively before amendment, 0. 038 m and 0. 124 m

respectively after amendment. The update frequency of camera locating data is 8 Hz, which can

meet the control requirements. The real-time position, speed and course of ship can be correctly

calculated, and the trajectory is smooth without any abnormal location point. 1 tab, 17 figs,

23 refs.
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7 (4.38,2.3D) (4.44,2.22) (0.06,—0.09) (4.39,2.09) (0.01,—0.22)
8 (4.36,2.43) (4.41,2.68) (0.05,0.25) (4.36,2.55) (0.00,0.12)
9 (2.97,1.54) (3.03,1.59) (0.06,0.05) (2.98,1.46) (0.01,—0.08)
10 (2.49,4.60) (2.55,4.9D) (0.06,0.31) (2.50,4.78) (0.01,0.18)
11 (2.38,3.20) (2.38,3.43) (0.00,0.23) (2.33,3.30) (—0.05,0.10)
12 (0.22,4.93) (0.23,5.19) (0.01,0.26) (0.18,5.06) (—0.04,0.13)
13 (5.12,4.53) (5.15,4.86) (0.03,0.33) (5.10,4.73) (—0.02,0.20)
14 (4.41,5.03) (4.44,5.33) (0.03,0.30) (4.39,5.20) (—0.02,0.17)
15 (6.10,2.89) (6.21,3.17) (0.11,0.28) (6.16,3.04) (0.06,0.15)
16 (4.86,3.86) (5.00,4.23) (0.14,0.37) (4.95,4.10) (0.09,0.24)
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P 15(b) o1& I 1l A8 b s B AR B F- 21 25 0. 058 m,
PNABFRF R 250 0. 209 m, & 1F J5 1 35 1% 22 43 5
1 0.038.,0. 124 m, HFE N 25 N . B4R ML E
7 B B BT 2R B 8 Haz, 1 JE A0 45 i 7 22,
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Fig. 15 Experimental results of camera locating
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Fig. 16  Trajectory curves
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Fig. 17 Changing curves of course angles
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