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Error Analysis of Monocular Visual Position Measurement Based on
Coplanar Feature Points
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Abstract: In order to overcome the lack of depth information in monocular vision measurement, an
improved two-stage iterative algorithm was proposed to optimize the posture and attitude measurement
models. The characteristics of the target layout optimization were given. The relationships between the
calculating accuracy with the target size, baseline length and characteristics of the target dot size were
analyzed theoretically. Experimental results show that optimizing the layout of the target characteristic,
the larger the length of the baseline and smaller characteristics of the target dots can improve the

measurement target solver accuracy. The actual research has a certain guiding theoretical significance to

improve the practical measurement system calculation accuracy.
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Fig.1 Diagram of the measuring coordinate system
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Fig. 2 Schematic of the target object collinear error
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Fig. 3 Target feature dots right angle trapezoid distribution
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Table 1 Characteristics of target layout pose angle solver error table

Target feature points Rectangular
distributed manner Rectangle trapezoid
Target posture angle/(*) Roll Pitch Yaw Roll Pitch Yaw
Minimum error 0.009 0.1528 0.1852 0.006 0.1023 0.1598
Maximum error 0.2113 1.2691 1.4256 0.2459 0.9096 1.003 2
RMS error 0.124 8 0.762 2 0.894 2 0.1269 0.508 2 0.639 5
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Fig. 4 Characteristics of dot target Fig.5 The angle calculating error map
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Table 2 Baseline length and the calculating error comparison table

Baseline/mm 223.606 8 322.490 3 432.666 2
Target posture angle/ (%) Yaw Pitch Yaw Pitch Yaw Pitch
Minimum error 0.039 8 0.067 3 0.031 0.047 1 0.0459 0.0109
Maximum error 0.6279 0.5130 0.4938 0.4987 0.4008 0.3126
RMS error 0.3862 0.2912 0.2997 0.2469 0.2651 0.1684
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Fig. 8 The different radius of yaw calculate error map
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Table 3 Characteristics of dot radius and posture angle calculating error comparison table

20 mm

Target posture angle/(")  Roll Pitch Yaw Roll Pitch Yaw
0.0279 0.0398 0.0673 0.0312 0.1129 0.908 7
0.7810 0.6279 0.5130 0.8745 1.2944 1.109 8
0.357 2 0.386 2 0.2912 0.4154 0.864 1 0.6027

Features dot radius 5 mm

Minimum error
Maximum error

RMS error
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Table 4 Three-axis experimental error analysis table

Target posture angle

(Units /%) Roll Pitch Yaw
Minimum error 0.014 3 0.086 9 0.070 1
Maximum error 0.343 4 0.848 1 0.737 1

RMS error 0.2439 0.555 2 0.518 6
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