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Fig.2 Location diagram of sensors
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Force value curve of live fish transportation
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Table 1 The evaluation index of fitted model

40 AT B / (km/h) YE R FE R BRAE 22 T4 [l 5 S 5 Al
Tested fish Speed R? RMSEC RSS ESS
40 0.921 0.121 180.063 2 276
fifl Crucian 60 0.960 0.142 348.821 8 438
80 0.980 0.124 320.874 16 374
10 0.935 0.139 356.811 6765
i 60 0.947 0.119 445.163 6 649
Grass carp 80 0.986 0.076 130.839 9107
) 0.953 0.102 206.587 4 354
fif§ Bream 60 0.980 0.093 211.190 10 271
80 0.970 0.145 608.248 1937
< < C 545
— 40 0.956 o.og 68.879 1545
Yellow catfish 60 0.902 0.093 185.129 1907
80 0.956 0.081 167.577 3643
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Table 2 Error of measured value and theoretical value of brake pressure
AT FE / (km/h) Wt £ 2 S /N IR /N AR R 2/ %
Speed Tested fish Measured value Theoretical value Relative error

0 Joffi No fish 0.676 0.686 1.450
40 il Crucian 21.521 22.295 3.597
40 WAl Grass carp 18.169 18.973 4,423
40 fifj Bream 15.641 16.513 5.576
40 #HF 1 Yellow catfish 8.634 9.016 4.427
60 fJl Crucian 28.704 32.791 14.237
60 B Grass carp 18.542 21.413 15.486
60 fiff Bream 22.579 26.097 15.582
60 #HFifh Yellow catfish 12.681 14.426 13.756
80 il Crucian 38.024 42.748 12.423
80 B Grass carp 21.707 25.176 15.982
80 fiff Bream 25.470 29.371 15.314
80 #H i Yellow catfish 15.690 18.199 15.990
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Mechanical characteristics of vehicle-mounted
live fish in transport braking phase
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Abstract

car-borne live fish in the process of linear acceleration and deceleration. Using the least squares method

Crucian, grass carp,bream and yellow catfish were used to study the stress distribution of

and Gaussian function as the fitting function,the force value curves of the braking phase when traveling
in a straight line of 40,60,80 km/h were respectively fitted,and the particle swarm algorithm was used
to optimize the curve after fitting. The final curve had a coefficient of determination between 0.902 and
0.986,and the standard error was between 0.058 and 0.145.The fitting effect was good.The results of an-
alyzing effects of different types of fish and vehicle speed on the fitting curve showed that the greater the
speed in straight-line driving, the larger the proportional coefficient and peak width parameter of the bra-
king curve of the braking phase.Under the same situation, the squid was most affected by the braking
(38.02 N) and the carp was the smallest (15.69 N).The speed of the vehicle and the type of fish in the
straight line had no obvious influence on the position parameters, and the speed of the vehicle during
straight running had no significant influence on the index of the fitted curve. The results of analyzing the
force of the pressure test board in the braking phase showed that the measured value of the pressure in
the braking phase was smaller than the theoretical value,and the relative error was less than 15.990%.

Keywords transportation of live fish; braking mechanical curve; curve fitting; least squares; parti-

cle swarm optimization
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