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1 Detection of Multiple Objects

In this section we show that Algorithm 1 presented in the paper is a special case of the a-
expansion procedure presented in Boykov et al. [1]. Table 1 shows the values assigned to the
various terms mentioned in the table on page 7 of Boykov et al. [1] by Algorithm 1 in our
paper. Since we run only one iteration of this algorithm, P, = @ for every «. The assignment
of Vi, a1 (fp» fq) to 0 implies that the pairwise potentials are not ‘transferred” like the unary
potentials. Similarly, the higher-order potentials are not transferred too. This makes the
algorithm sub-optimal. However, this simplification allows us to reuse the graph structure
described in the paper, and works well in practice.

Next, we present results (excluded from the paper due to space constraints) that show
the effectiveness of Algorithm 1. Since the CMU Kitchen Occlusion dataset does not have
images with multiple objects, we evaluate this algorithm on two datasets of 32 images each,
captured in our laboratory while a robot manipulator interacted with a pasta box. The ma-
nipulation scenario induces occlusions of varying degrees for both the pasta-box and robot
manipulator. We consider two approaches: (1) Running the SD-HOP detectors separately
without response-transfer, called ‘Separate’, and (2) Running the SD-HOP detectors sequen-
tially with response-transfer i.e. Algorithm 1, called ‘Joint’. Both approaches give the same
object localization performance. However, the joint approach outperforms the separate ap-
proach in terms of mean segmentation error as shown in Table 2.

Table 1: Connection between Algorithm 1 to ¢-expansion
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Figure 1: 3D pose estimation results on the dataset. Left: IRLS pose estimation, Center-left:
Raw mask from SD-HOP, Center-right: Refined mask from SD-HOP, Right: OR-IRLS pose
estimation

2 3D pose estimation results

Figure 1 shows example 3D pose estimation results from our car-door dataset.

Table 2: Mean object segmentation error for separate vs. joint detection

Dataset Robot manipulator Pasta-box

Separate  Joint  Separate  Joint
Robot-1  0.1980  0.1344  0.2989  0.2792
Robot-2  0.2728  0.2719 03099  0.2975
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