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Fig. 1 The three-dimensional information acquisition

platform of fish target
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Fig. 2 The interference phenomenon in the platform
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Fig.3 Interference image formation reason

Yellow lines are the light path of real image, green lines are the light path of plane mirror virtual image, red lines are the light path of interference virtual

image
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Fig. 6 The result after interference elimination
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Tab.1 The coordinates of the four fish in Fig. 5
T A = YEAA AR /em

[SRE R ERER 3D coordinates of the four fish
fish target in Fig. 5 X v 7z
fal1 fish 1 24.56 10.26 17.29
12 fish2 21.02 10.82 8.32
13 fish 3 17.43 8.41 12.66
4 fish 4 10.21 2.29 11.53
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Fig. 7 Experiment without interference
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Tab.2 Measurement results and operation results in simulating fish experiments without interference

Bl KA 7 R B AL FR/em  operation results M EALFR/cm  measurement results
images X Y z X Y z
E1%(a) 5.83 -9.40 13.09 5.00 —6.00 14.50
image (a)
El(b) 5.46 ~7.40 14.35 5.00 —4.00 14.50
image (b)
El1(c) 5.30 -3.54 17.22 5.00 ~2.00 14.50
image (c)
E14(d) 5.39 -0.95 12.94 5.00 0.00 14.50
image (d)

@ (b) © (d)
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Fig. 8 Experiment with interference
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Tab.3 Measurement results and operation results in simulating fish experiments with interference

E1% KA 57 VR BRI B AL FR/cm  operation results Ml EALAR/cm  measurement results
images X Y z X Y z
E1%(a) 15.53 -4.03 16.46 19.00 -4.00 18.00

image (a)
@(b) 16.14 —2.21 17.00 19.00 -2.00 18.00
image (b)
F12(c) 13.80 -1.77 17.74 14.00 -2.00 19.00
image (c)
K& (d) 13.94 —4.60 17.20 14.00 -4.00 19.00
image (d)
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Tab.4 Comparison of optimization algorithms and original algorithms
ARSI IE T H A5 R /em JASH R4 R em D& 45 R /em
B4 optimization algorithms results original algorithms results measurement results
images X % z X % z X Y z
Elf%(a) image (a) 15.53 —4.03 16.46 H4F  error 19.00 -4.00 18.00
%) image (b) 16.14 221 17.00 H4E  error 19.00 -2.00 18.00
% (c) image (c) 13.80 -1.77 17.74 10.16 14.00 -2.00 14.00 —-2.00 19.00
F1%(d) image (d) 13.94 —4.60 17.20 10.20 14.00 —4.00 14.00 —4.00 19.00
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Interference phenomenon in a 3D information
acquisition platform of fish target

MAO Jiafa, SHEN Ase”, SHENG Weiguo, XIAO Gang
(College of Computer Science & Technology, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: In order to ensure the accuracy and robustness of fish behavior data acquisition, an interference cancella-
tion algorithm was proposed to optimize the 3D positioning algorithm of fish target.In this paper, the study was
based on a singular phenomen-on caused by total reflection in this platform, the causes of the phenomenon were
analyzed, and the influence of the phenomenon was eliminated. Firstly, based on the principle of geometrical op-
tics and the principle of total reflection, the causes of interference phenomena were analyzed, and the characterist-
ics of interference image were summarized to determine the elimination scheme.Using the digital image and video
processing technology, the interference recognition and elimination algorithm was designed to optimize the origin-
al positioning algorithm.Based on the experiment of red crucian carp and simulated fish, the results showed that the
proposed algorithm is accurate and confirmed that this algorithm has high precision and robustness.
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Corresponding author: SHEN Ase. E-mail: shenase@foxmail.com

Funding projects: National Natural Science Foundation of China (61272310, 61573316); Natural Science Found-
ation of Zhejiang Province, China (LY 15F020032, LQ15E050006)

http://www.scxuebao.cn



