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Abstract

According to the automatic vertical storage problem of the power system cable protection pipe,
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the automatic feeding system of the truss robot based on machine vision is developed. Firstly, the
automatic loading and unloading system composed of the truss robot body, the robot guidance
system and the robot motion control system is introduced. Secondly, the model is introduced. Fi-
nally, the field test and verification of the system are passed. The experimental results of the clear
and deep separable convolutional neural network recognition model meet the design expectation,
and realizes the image segmentation, classification and positioning of the objects to be measured.
The truss robot automatic loading and unloading system meets the requirements of engineering
application and realizes the efficient and stable automatic loading and unloading function.
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Figure 1. Automatic loading and unloading system of truss robot
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Figure 2. Schematic diagram of the truss robot body. (a) Robot body, 1-Column and beam; 2-Grip mechanism; 3-Trolley;
4-Big car; 5-Lifting mechanism. (b) Grasp mechanism, 1-Drive structure; 2-C rotation of axes; 3-Hand grasp ontology;
4-Finger; 5-Qiao fixed frame; 6-Protection pipe
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Figure 3. Flow chart of the control strategy
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Figure 4. Schematic diagram of the eye-in-hand positioning of the truss robot
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Figure 5. Identification algorithm flow
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Figure 6. Depth-separable convolutional module
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Table 1. Model parameters

=1 REBY
JE 95 R S BRI AN

0 input

1 Conv 3x3 2
2 DWCov 8/16/32 3x3 1
3 DWCov 16/32/64 3x3 2
4 DWCov 16/32/64 3x3 1
5 DWCov 32/64/128 3x3 2
6 DWCov 32/64/128 3x3 1
7 DWCov 32/64/128 3x3 2
8 GApool 32/64/128 3x3 1
9 FC 32/64/128 1
10 softmax Classifier 1
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Table 2. Performance comparison of the different combinationsof A and |
F2. FEA, | AEHMEBEELE

| A mAP
0.1 0.4 76.22
0.1 0.4 78.34
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0.3 1 79.01
0.3 0.6 81.22
0.5 1 80.07
0.5 0.8 76.54
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Figure 7. A comparison of the loss curves for the different models
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Table 3. Comparison of the algorithm accuracy rate
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A WA BE &S [A]
AR TCAFAY 2 96.7 84.4
SVM 75.4 94
AlexNet 93.6 80.3
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