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Double-perspective visual angular measurement method based on
complex neural networks
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Abstract: To enhance the stability of angle measurement methods based on single-vision techniques, which are
susceptible to random disturbances from environmental or systemic sources, we propose a dual-viewpoint visual angle
measurement method based on complex-valued neural networks. Feature extraction is conducted manually, followed by
an assessment of the features’ relevance and monotonicity with respect to angles to facilitate feature selection. To
address the significant numerical discrepancy between the 0° and 360° labels, which impacts training outcomes, angles
are represented using Euler’'s formula. This representation facilitates the construction of a complex-valued neural
network with both complex inputs and outputs for angle computation. Experimental results demonstrate a significant
improvement in measurement accuracy; the proposed method reduces the mean error by 0.322° and the root mean
square error by 0. 64° compared to methods based on deep neural networks using a single viewpoint, maintaining high
performance across various environmental test sets. By leveraging the robustness against environmental disturbances
provided by dual viewpoints and the strong fitting capabilities of complex-valued neural networks for angle labels, this
model enhances the accuracy and stability of radial visual angle measurements while adhering to the constraints and
stability of mathematical models.

Keywords: dual-viewcorner measurement; machine vision;complex neural networks;hybrid driven model
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Fig. 1 Complex neural network structure
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Fig. 2 Schematic diagram of experimental device
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Fig.3 Physical diagram of experimental device
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Table 1 Servo motor system parameters
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Table 2 Main device parameter information
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Fig. 4 Images taken at different rotation angles

260.28°

7 [ B Tl ff JRE A 45k PR 45

303.48°

PRI 1) 5 55 23 AU PRLAR B9 58 JBE LX) LU RE 45 B A R
HE TS WA RS AIE B2 IR B3 5 R . i TER B R 2
e S R PR R A A R AR M B 1 AR AN TR Dl PR R
T HZACTE RN R . AW STE 2 B R AR IR BT T R R
B o0 50 HARFREDE R I EOE IO X LR
a4 a H b HA ¢ AL A 900 DN EEREA TN
100 AIHRSEREA . BHEEBIE N 3 s,

x3 HE£ERE
Table 3 Dataset settings
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Table 4 Hardware platform setup
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Table 5 Test results of different methods
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Fig.5 Comparison of testing results of dataset a
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Fig. 6 Comparison of testing results of dataset b
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Fig. 7 Comparison of testing results of dataset ¢
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