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Tab.1 Three simple harmonic vibration parameter values with
a rational number ratio and an irrational number ratio

55 i AT R 3 2 SRR
Values of each parameter of the ith simple harmonic vibration

5 RE)

The ith simple harmonic vibration

nl, 2, A, T, U, v, h,
rn(i=1) 4 2 10 /6 w/3 /2 5m/4
r(i=2) 5 NG 10 /3 /2 /6 2m/3
r(i=3) 6 5 10 /2 /6 w/3 9m/8

Atk AREREE  AMRIERS 5 nl, FORPENA IR n2, FR A TR

Notes: Variable i represents the ith simple harmonic vibration; nl; means that the frequency is rational ; n2; means the frequency is irrational
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T2 KiE.pH NEEIE(EB4) & 8a T I B i A6 ) £ % vb JEL R (40 A
Tab.2 Measurement data of water jﬂ 20 ~22 °C , [E] 8h Eﬁ?ﬂitlﬁfﬁ pH ﬁ‘%ﬁj\j 7.5~
temperature and pH value (Part) e e s
- e 9.0, MATHE KRB A ] 43 3R A 100 ms,

Time/ms  Temperature/ C pH /dm y/dm - z/dm 2.2 H*Eﬁfﬂl—ﬁ ﬁ*ﬁ'

W nm o Se o om 0w 0w FIFIS L B A 0 A8 SR

2300 21.19 8.68 -20.31 25.29 4.17 W SRR AL PR 7 9 o WA AT AR T

S0 BT 0O M6 gk | AL T BB IS |

6 200 21.19 8.68 —-52.77 67.50 11.53 JE M, A3 pH FNREE SER I 2K, 5 I8 Bt T

7500 21.20 8.68 -64.16  82.50 14.18 R TR AR AT e T, A AR AR

8 600 21.50 8.67 -75.79 98.17 16.98

9 900 21.49 8.66 -87.98 113.69 19.77 g, LR 9, B F AT bR R e s B SRR A,

i ggg ;ifg Z‘gz ‘i?g‘;‘g 32'23 i?gg LARFARAATAWAT AR, BB & A 1

14 600 21.62 8.60 —126.06 163.30 28.74 S AR 9b A= i, K A B B R A FE A 3

15 900 21.69 8.58 —139.27 180.81 31.94

17 200 21.69 8.67 —152.80 198.68 35.21

18 500 21.68 8.56 —166.46 217.12 38.60 20

19 800 21.70 8.17 —180.48 235.93 42.07

21 100 21.69 8.16 —194.61 255.52 45.70 10

21 400 21.68 8.15 -209.16 275.19 49.35 £,

22 700 21.66 8.16 —224.18 294.94 53.03 N

24 000 21.79 8.16 —239.41 315.19 56.81 -10

25 300 21.80 8.15 -254.70 336.21 60.68 o0

27 600 21.87 8.15 -270.28 357.75 64.47 50

28 900 21.87 8.16 -286.28 379.65 68.20 20

TE oy 2 23S Wiz B e 3 07 1] B e bl

Notes:x, y and z respectively represent the coordinate axes of the

three directions in the spatial position

21.
21.
21.
21.
21.
21.
21.
21.
21.

B JE Temperature/C

pH
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Design of detection and analysis system for aquaculture water environment
factors based on bionic vehicle

LI Ruihuan'?, ZHANG Xiaoyu'?, KONG Xianghong'*>, CHEN Ming'~*
(1. College of Information, Shanghai Ocean University , Shanghai 201306, China; 2. Key Laboratory of Fisheries Information ,
Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: At present, the methods of fixed monitoring points are adopted in water quality monitoring in
China. The number of monitoring points is limited, the manufacturing cost is high, the amount of data is
relatively small and the data visualization is a bit weak. An environmental detection system for culture water
was designed in order to strengthen the management of aquaculture water environment and accelerate the
development of intelligent fishery. A variety of water quality monitoring sensors are installed with bionic
aircrafts with bionic features, taking advantage of the multi-frequency harmonic synthesis motion with traversal
and non-intersecting nature to plan path dynamically and to conduct tests of various water environment
elements such as temperature and pH in fish ponds. After that, the collected data will be stored in the main
processor and subsequently will be transmitted to the host computer through a digital communication system.
Then using MATLAB to process data interpolation, and obtain a three-dimensional slice diagram of the
numerical distribution of the elements detected in the target fish pond. The overall distribution of the detection
features is mastered by the slice diagram, and the highest or lowest area of the feature value is selected
according to the type of feature. It has been proved that this detection system can be applied to the monitoring
of water environment factors in ordinary aquaculture fish ponds, so as to provide auxiliary decision-making and
data support for relevant departments.

Key words; water quality monitoring; bionic aircraft; multi-frequency harmonic synthesis motion;

interpolation processing; slice analysis
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