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This supplementary material provides additional details
and more qualitative results. In Sec 1, we first provide more
details of the depth estimation network, the refinement net-
work, and the warping operation. In Sec 2, we show more
results images and comparison in addition to the results
shown in Fig.5 and Fig.6 of the original submission. In
Sec 3, we discuss more details about the occlusion reason-
ing experiment.

Finally, we visualize the reconstructed 3D planar regions
with varying views in the attached supplementary video.

1. Architectural details
1.1. Depth estimation network

The depth estimation network is built upon the feature
pyramid network (FPN) [4] in Mask R-CNN, whose out-
puts are feature maps with resolutions 2 × 2, 4 × 4, 8 ×
8, 16× 16, 32× 32. Starting from the smallest feature map,
we use a block which consists of a 3 × 3 convolution with
stride 1, an upsampling with factor 2, and another 3 × 3
convolution with stride 1, to process and get a new feature
map of higher resolution. We concatenate the upsampled
feature map with the next FPN feature map and use another
block to process and upsample. After all the feature maps
are processed, a 3×3 convolution regresses an one-channel
depthmap, which is upsampled to the image solution with
bilinear interpolation.

1.2. Refinement network

The detailed architecture of the refinement network is il-
lustrated in Fig. 1.

1.3. Warping operation

The warping operation consists of an unprojection, a
coordinate frame transformation, and a projection. Given
the camera intrinsics, we first unproject the pixel in the
nearby view (un, vn) using the camera intrinsics K, as
Xn = K−1h(un, vn)D̂n(un, vn) where D̂n is the ground
truth depthmap for the nearby view and h converts (un, vn)

to the homogeneous representation. We then transform Xn

to the current view using rotation R and translation t as
Xc = RXn+t. Finally, we get the warped pixel coordinate
(uw, vw) by projection (uw, vw) = h−1(KXc), where h−1

converts the homogeneous coordinate back to the 2D repre-
sentation.

2. More qualitative results

We show more qualitative results of our method on test
scenes from ScanNet in Fig. 2 and Fig. 3 and more compar-
ison against PlaneNet [5] and PlaneRecover [10] on unseen
datasets in Fig. 4 and Fig. 5.

3. Occlusion reasoning details

The key challenge for training the network with occlu-
sion reasoning is to generate ground truth complete mask
for supervision. Besides projecting 3D planes to the im-
age domain without depth checking, we further complete
the mask for layout structures based on the fact that lay-
out planes are behind other geometries. First, we collect all
planes which have layout labels (e.g., wall and floor), and
compute the convexity and concavity between two planes
in 3D space. Then for each combination of these planes,
we compute the corresponding complete depthmap by us-
ing the greater depth value for two convex planes and us-
ing the smaller value for two concave ones. A complete
depthmap is valid if 90% of the complete depthmap is be-
hind the visible depthmap (with 0.2m tolerance to handle
noise). We pick the valid complete depthmap which has the
most support from visible regions of layout planes.
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Figure 1. Refinement network architecture. The network takes both global information (i.e., the input image, the reconstructed depthmap
and the pixel-wise depthmap) and instance-specific information (i.e., the instance mask, the union of other masks, and the coordinate
map of the instance) as input and refines instance mask with a U-Net architecture [6]. Each convolution in the encoder is replaced by a
ConvAccu module to accumulate features from other masks.
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Figure 2. More qualitative results on test scenes from the ScanNet dataset.
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Figure 3. More qualitative results on test scenes from the ScanNet dataset.
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Figure 4. More plane segmentation results on unseen datasets without fine-tuning. From left to right: input image, PlaneNet [5] results,
PlaneRecover [10] results, and ours. From top to the bottom, we show two examples from each dataset in the order of NYUv2 [9],
7-scenes [8], and KITTI [1].

5



540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593

594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647

CVPR
#704

CVPR
#704

CVPR 2019 Submission #704. CONFIDENTIAL REVIEW COPY. DO NOT DISTRIBUTE.

Figure 5. More plane segmentation results on unseen datasets without fine-tuning. From left to right: input image, PlaneNet [5] results,
PlaneRecover [10] results, and ours. From top to the bottom, we show two examples from each dataset in the order of SYNTHIA [7], Tank
and Temple [3], and PhotoPopup [2].
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