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Abstract: An active measurement system was put up to measure the servo accuracy of a servo stable plat-
form. On the basis of the system, a new pose estimation method of monocular vision was proposed according
to the parallel theory. First, the hardware composition and measuring principle of the system were introduced
and its resolution was analyzed. The calculation principle and calculation process of the world coordinates of
laser points were given. Then, from the freedom of a parallel mechanism, the visual measurement system was
transformed into a parallel mechanism equivalently, and the pose estimation problem was transformed into a
forward solution problem of parallel mechanism. Furthermore, the kinematics influence coefficient of the par-
allel mechanism was used to estimate the pose of the system. Instead of complex derivations, the kinematics
influence coefficient could be obtained directly. The simulation and experimental results show that the orienta-

tion measurement accuracy of the system is £ 0. 05 °, which concludes that the method has a rapid and stable
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convergence for the design requirements of the system.

Key words: monocular vision; pose estimation; parallel mechanism; kinematics influence coefficient;
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Fig. 1 Principle of active measuring system
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Fig. 2 Mathematical description of the laser beam
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Fig. 3 Equivalent model of the laser beam
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Fig. 4 Equivalent model of the measurement system
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Tab.1 Given motion coordinates and the ideal coordinates of laser points
r?% g{i\ﬁglx_ij][R t]/(o) P,/m P,/m P;/m é’ﬁﬁ;%ﬂﬁERo tu]/(o)
[1.00, 2.00, 3.00, [0.00, 0.00, 0.00,
(0.302, 0.130, 0)  (—0.645, 0.162, 0)  (—0.231, —0.567, 0)
—0. 050, 0.100, 4.500] 0.000, 0.000, 4.000]
[2.00, 3.00, 5.00, [0.00, 0.00, 0.00,
(0. 386, 0.327, 0)  (—0.655, 0.324, 0) (—0.169, —0.461, 0)
0.100, 0.200, 5.000] 0.000, 0.000, 4.000]
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Tab. 2 Data in the iterative process of the frist group motion of Tab. 1
B
N P./m P;/m P;/m dg/m [G)] [R ]/
U
[0.3732, 0.1227, —0. 3051, [0.00, 0.00, 0.00,
1 (0.460, —0.060, 0) (—0.389,0.013, 0) (—0.053, —0.662, 0) (G,
—0,2718, —0.1319, 0.1893] 0.000, 0.000, 4,000]
[—0.0115, —0.0277, —0.0067, [1.50, 2.72, 3.33,
2 (0,272, 0.134,0)  (—0.676, 0.159, 0)  (—0.256, —0.567, 0) [GI'],, B
0.0301, 0.0236, 0.0092] —0.021, 0.065, 4,498
[—0.0019, 0.0026, 0.0028 [1.04, 2.05, 2.98,
3 (0,304, 0,132, 0)  (—0.643, 0.164, 0)  (—0.229, —0.565, 0) (Gl B
—0.0023, —0.0014, —0.0032] —0.044, 0.099, 4.501]
[—0.2948, —0.0359, 0. 3056, [0.99, 2.00, 3.00,
4 (0.302, 0,131, 0)  (—0.645, 0.162, 0)  (—0.231, —0.567, 0) LG, )
0.0537, 0.1502, —0.3005]X10* —0.05, 0.100, 4. 499]
[—0.0463, —0.2820, —0.0187, [1.00, 2.00, 3.00,
5 (0.302,0.130,0)  (—0.645,0.162, 0) (—0.231,—0.567, 0 ) (G s

0.2932, 0.2783, 0.0757]X 10" © —0.05, 0,100, 4,500]




0.115, 0.203, 5.126

] (0.683, 0.342, 0)

(—o0.

382, 0.377, 0) (0.082, —0.442, 0)
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Tab. 3 Data in the iterative process of the second group motion of Tab. 1
EA
3 Py/m Py/m Pys/m dg/m (6] [R ]/
SR
[0.3732, 0.1227, —0. 3051, [0.00, 0.00, 0.00,
1 (0.460, —0.060, 0) (—0.389,0.013,0) (—0.053, —0.662, 0) [GI'],,
—0.2718, —0.1319, 0.1893] 0.000, 0.000, 4.000]
[—0.1229, 0.0114, —0.0296, [3.45,5.36, 6.11,
2 (0.267,0.346, 0) (—0.783,0.323,0) (—0.274, —0.453, 0) [Gél]zg
0.1226, 0.0813, 0.0664 ] 0.199, 0.110, 4.999]
[—0.0069, 0.0162, 0. 0184, [2.60, 2.91, 4,93,
3 (0,397, 0,342, 0) (—0.645, 0,341, 0)  (—0.161, —0.443, 0) [Gf]gg
—0.0051, —0.0000, —0.0192] 0.106, 0.163, 4,996
[ 0.0016, 0.0028, 0.0010, [1.96, 3.02, 4.97,
4 (0,392, 0,326, 0) (—0.651, 0.325, 0)  (—0.166, —0.460, 0) (G,
—0.0033, —0.0025, —0.0015] 0.105, 0.204, 4,998]
[—0.5249, —0.2604, 0. 2242, [2.00, 3.00, 5.00,
5 (0.388,0.3268, 0)  (—0.655, 0.325,0) (—0.169,—0.460, 0) _[GY
0.4858, 0.5360, —0.1321]X10* 0.100, 0.200, 5.000]
[—0.0923, —0.5031, —0.2663 [2.00, 3.00, 5.00,
6 (0.386,0.327,0)  (—0.655. 0.324. 0) (—0.169. —0.461, 0) B (G5
0.5134, 0.3763, 0.4043]X10~" 0.100, 0.200, 5.000]
T4 THRER
Tab. 4 Experiment results
5 $HEidsi[R o]/ P,/m P/m P;/m WERIR ]/
[2.00, 3.00, 0. , [2.04, 3.02, 0.01,
(0.412, 0.309, 0) (—0.645, 0.399, 0) (—0.220, —0.443, 0)
0.115, 0.203, 5.126] 0.115, 0.202, 5.123]
[0.00, 2.00, 0.00, [0.02, 2.04, 2.98,
(0.505, 0.146, 0) (—0.560, 0.181, 0) (—0.949, —0.642, 0)
0.115, 0.203, 5.126] 0.111, 0.199, 5.130]
[2.00, 0.00, 3.00, [2.03, —0.02, 3.03,

5.129]
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Fig. 6 Schematics of the imaginary points’ paths
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