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Abstract

In order to solve the problem of measuring the assembly error of gear shafting in engineering, a

method of measuring the assembly error of gear shafting based on stereo vision is proposed. In this method, the

circular mark points arranged on the feature to be measured are used as the medium to obtain the spatial pose of

the corresponding features through 3D reconstruction and mathematical fitting, and then the assembly error is

calculated. Taking a bevel gearbox as an example, the complete technical process of the proposed method is giv-

en, and the influence of the number of States and the installation angle of the target plate on the fitting accuracy

is systematically studied. A complete hardware and software system is developed, and the effectiveness and effi-

ciency of the measurement method are verified by experiments.
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Fig. 1 A bevel gear steering box
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Fig. 2 Top sectional view of gearbox
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Fig. 3 Schematic diagram of characteristics to be measured
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Fig. 4 Schematic diagram of measurement target size
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Tab. 1 Design requirements of target size
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Fig. 5 Marked points placed on a plane
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Fig. 6  Fitting plane with marked points
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Tab.2 Influence of the number of States used in fitting on

fitting accuracy
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Tab.3 Relationship between axis fitting direction dispersion

and installation angle
BHEIESI() 0 0.5 1 5 10
D EHUE/ () | 0.05 0.04 | 0.035 0.03 0.03
SyHTER 3 T A RIS HR E Rl hE y T 4U
BRERE, FOAR AL 3 N 5 b s N —E e . B
JE B A 2857 A 2 ok AR T S AR BL B R AR T R, 9
Je AR, HS5O~10° R AT

6 PuAba wydl S g 4l

R 5E R G0, ARIE L AL 5 R I 3 R X
WS FRSCY) RN B 52, anll 14 Frs o

.{

K14 IS Y

Fig. 14 Measurement experiment site
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Tab.4 Target dimension measurement results

MESCEK)T | d/mm a,/(°) d,/mm a,/(°)
1 0.014 89.972 70. 037 90. 119
2 0.018 89. 964 70. 033 90. 131
3 0.015 89.974 70. 040 90. 126
4 0.011 89.956 70. 036 90. 117
5 0. 009 89.962 70. 034 90. 111
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