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Study on Decoupling Algorithms for Six-Axis Force Sensor
Based on Ant Algorithm and BP Neural Network

ZHANG Jiamin'?,XU Dezhang'

(1. School of Mechanical and Automotive Engineering, Anhui Polytechnic University , Wuhu,, Anhui 241000, China;
2. Anpu Institute of Technology Robotic Industry Co. ,Ltd. , Wuhu, Anhui 241007 , China)

Abstract:In view of the traditional BP neural network in the process of six-axis force sensor decoupling training, due to
the selection of initial parameters uncertainty prompted a concussion, slow convergence speed and neural network into
local extreme problems. This paper proposed an ant algorithm to optimize BP neural network and was applied to study six-
axis force sensor decoupling. The algorithm took advantage of ant colony algorithm in terms of population optimization,
through the combination of local and global pheromone way to update pheromone,improved the efficiency of ant colony
algorithm to search for a set of optimal initial parameters for the BP neural network ,the network convergence speed was
greatly improved, while the local extreme and shock had certain improvement. The experimental simulation results show
that in the training process of six-axis force sensor, to achieve the same target error, ant colony BP neural network
algorithm is 50% less than traditional BP neural network, the running time is 60% faster. This shows that BP neural
network based on ant colony algorithm in the study of six-axis force sensor decoupling has a good application effect.
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Figure 1 Six-axis force sensor calibration
test-bed of Anhui Polytechnic University
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A1 BUBf BP 4 2 R 4491 4 5 XA A 2%
Table 1  Training and test sample data of ant algorithm and BP neural network
REAH A/ N PRk /v
Fe
F,F, F. M, M, M P, F P w, w, m.

1 -5 0 0 0 0 0 726.63 15.60 -11.83 1.77 -16.33 -92.87
2 0 -5 0 0 0 0 -87.93 768.33 -4.87 -6.93 -1.57 33.47
3 0 0 4 0 0 0 -1.07 -26.63 -658. 2.03 -15.00 -1.57
4 0 0 0 -5 0 0 205.40 -1 663.50 -95.7 -1148.103 38.50 -66.07
5 0 0 0 -5 0 1565.13 64.73 71.30 3.57 1 637.97 -30.17
6 0 0 0 0 -1.5 -2.43 -7.03 24.03 13.03 15.43 -1074.47
7 -5 -5 0 0 0 0 637.80 793.73 -16.70 -8.36 -20.30 -54.30
8 0 -4 4 0 0 0 -75.90 601.34 663.63 -5.60 -16.30 29.50
9 -1 -2 4 0 0 0 109.33 292.90 —-662.47 -2.37 -22.03 3.90
10 0 -2 4 -5 0 0 167.60 -1 366.20 -753.83 -1153.43 17.47 -42.31
11 -2 4 6 3 0 0 244.66 294.87 -950.50 1 007.63 -46.76 -32.90
12 5 5 10 5 5 2.5 -2406.50 662. 66 -1649.17 1 694.83 -1719.68 1 873.00
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Figure 2 Training error curve
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classification results
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