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2D-3D Pose Estimation using Multi-view Object
Co-segmentation
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We present a region-based approach for accurate pose estimation of small mechanical
components. Our algorithm consists of two key phases: Multi-view object co-segmentation and pose
estimation. In the first phase, we explain an automatic method to extract binary masks of a target object
captured from multiple viewpoints. For initialization, we assume the target object is bounded by the
convex volume of interest defined by a few user inputs. The co-segmented target object shares the
same geometric representation in space, and has distinctive color models from those of the
backgrounds. In the second phase, we retrieve a 3D model instance with correct upright orientation,
and estimate a relative pose of the object observed from images. Our energy function, combining
region and boundary terms for the proposed measures, maximizes the overlapping regions and
boundaries between the multi-view co-segmentations and projected masks of the reference model.
Based on high-quality co-segmentations consistent across all different viewpoints, our final results are
accurate model indices and pose parameters of the extracted object. We demonstrate the effectiveness

of the proposed method using various examples.

Multi-view object co-segmentation, 2D-3D pose estimation
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Fig. 1. Multi-view co-segmentation of a machinery component (Blue box: Initialization, Green line: Segmentation result)
(a) User-given bounding boxes for two views and their segmentations. (b) Propagations for the rest of views and our results
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Fig. 2. 2D-3D object pose estimation. (Green line: Estimated object mask, Yellow line: Projection of a reference model) Left: Initial
projections of two models with a candidate up-vector, Right: Comparison of accumulated errors after model fitting
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Fig. 4. 2D-3D Pose Estimation using Multi-view Object Co-segmentation. First row: Input images with initialization, Second row:
Segmentations using only color models, Third row: Multi-view object co-segmentation, Fourth row: Our 2D-3D pose estimation

Fig. 5. Qualitative comparisons. (Blue line: Initialization, Green line: Segmentation, Yellow line: Pose estimation) (a) Single-view
image segmentation using color models only and 2D-3D pose estimation in [25], (b) Our results
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Table1. Quantitative Evaluation
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