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Speckle Based Pose Estimation
Considering Depth Information for 3D Measurement
of Textureless Environment
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Abstract : In this paper, we develop a 3D measurement system for textureless structure by light-section method and visual
odometry. We use speckle patterns to estimate the pose changes from the images of the texture-less target surface, which
has poor features. Proposed method can strictly estimate the pose of measurement equipment from speckle information by

considering depth information obtained by light-section method.
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Fig. 1: 3D measurement system for textureless environ-

ment

l Splitting color plane of images l Proposed method in this paper
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l Detection of line laser }——ﬁ Detection of speckle motion
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Fig. 2: Flow of proposed 3D measurement process
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Fig. 3: Relation between speckle and measurement sys-

tem
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Fig. 4: Measurement equipment used for experiment
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Fig. 5: Target of measurement

Fig. 6: Obtained image used for measurement
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(a) Estimating pose changes consid- (b) Estimating pose changes without (c¢) Using given pose changes for inte-
ering depth information (Proposed using depth information (Approxima- gration (Ground truth)

method) tion)

Fig. 7: Results of 3D measurement
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Fig. 8: Distributions of measurement error

Table 1: Accuracy evaluation of movement amount

H Amount of movement [mm]

(a) Approximation 36.5
(b) Proposed method 44.9
(¢) Ground truth 50.0
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