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Appendix

1 Algorithm Supplement1

1.1 Constructing the ASIS Affinity Kernel2

Algorithm 1 describes the process of constructing the ASIS affinity kernel. The input of the algorithm3

contains the kernel radius rk, the affinity neighbor gap g, and the initial radius r0 (default is 0). The4

output is the affinity neighbor set P which represents the relative coordinates of the current point5

(0, 0). Above all, we use r0 + g as the initial value of the radius and rk + g as the maximum value6

of the radius to calculate the radius r of a semicircle every affinity neighbor gap g. For a semicircle7

whose radius is r, the second line of the Algorithm will calculate n, the number of affinity neighbors8

that will be assigned to the semicircle. Further, we calculate the polar coordinate angle interval ∆θ9

of two adjacent affinity neighbors that belong to one semicircle. In particular, each semicircle has10

a perturbation value θ0 that makes affinity neighbors on adjacent semicircles staggered. The polar11

angle of ith neighbor θ is determined by i∆θ − θ0. At last, we employ the polar coordinate formula12

to obtain the Cartesian coordinate values of the affinity neighbor and merge them into the affinity13

neighbor set P . To enhance short range affinity, the ASIS kernel has the same structure as the GMIS14

[1] when the radius is 1, 2, 4, and 8.15

Algorithm 1 ASIS Affinity Kernel construction algorithm
Require: Kernel radius rk, affinity neighbor gap g, initial radius r0 (default is 0)
Ensure: Affinity neighbor set P

1: for r = r0 + g; r < rk + g; r = r + g do
2: n = dπrg e
3: ∆θ = π

n
4: θ0 = ( r2g mod 1)∆θ

5: for i = 1; i <= n; i+ + do
6: θ = i∆θ − θ0
7: Update P : P = P

⋃
{(−brcosθe,−brsinθe)}

8: end for
9: end for

1.2 Search Parameters for Affinity Kernel16

Since each dataset has its optimal affinity kernel, we propose Algorithm 2 that could adaptively17

generate appropriate rk and g based on the dataset property.18

Where GetCircleRadius is defined as:19

GetCircleRadius(c) =[MinEnclosingCircleRadius(c)

+MaxInscribedCircleRadius(c)]/2
(1)

and GetThreshold(L,α, β) first sort the input list L with NL items in an ascending order, then get20

the No. bα×NLe item and multiply it with β to get the output result, denoted as:21

GetThreshold(L,α, β) = βSorted(L)bα|L|e (2)
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Algorithm 2 Search Parameters for Affinity Kernel Based on Dataset Property
Require: All instance masks in the dataset M
Ensure: Kernel radius rk, affinity neighbor gap g

1: Initialize list R = [ ]
2: for m ∈M do
3: C = ConnectedComponents(m)
4: rmax = max

[⋃
c∈C GetCircleRadius(c)

]
5: R.append(rmax)
6: end for
7: rmin = GetThreshold(R,α = 0.2, β = 0.8)

8: g =
√

2rmin
9: Initialize list D = [ ]

10: for m ∈M do
11: C = ConnectedComponents(m)
12: Cbig = {c|c ∈ C,GetCircleRadius(c) ≥ rmin}
13: for c ∈ C do
14: C

′

big = Cbig \ c
15: if |C ′

big| ≥ 1 then

16: dmin = min
[⋃

c′∈C′
big
MinDistanceBetween(c, c

′
)
]

17: D.append(dmin)
18: end if
19: end for
20: end for
21: rk = GetThreshold(D,α = 0.8, β = 1.2)

(a) (b) (c)

Figure 1: Example redundancy removal of affinity outputs. (a) The full centrosymmetric and
axisymmetric affinity kernel. (b) The kernel that the centrosymmetric part is removed. (c) The kernel
that both the centrosymmetric and axisymmetric parts are removed. The affinity between C and D
can no longer be built.
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1.3 Redundancy Removal of Affinity Outputs22

As shown in Figure 4 in the paper, we shake off the redundancy of affinity outputs by removing the23

centrosymmetric part of the affinity kernel. Here we show why we can remove the centrosymmetric24

part but can not remove the axisymmetric one. As shown in Figure 1(a), regarding the kernel center25

C, point A and D are axisymmetric while A and B are centrosymmetric. In Figure 1(b), we show26

that when we remove the centrosymmetric part, including point B, we can still establish the affinity27

between C and B when the half kernel moves on the image and the kernel center reach B. However,28

if we further remove the axisymmetric part, as shown in Figure 1, we can no longer establish the29

affinity between point C and D even when the kernel center moves on to pixel D. Therefore, we can30

only remove half of the redundant affinity kernel, not limited to the horizontal or vertical direction.31

2 Detailed ASIS Experimental32

We use PSPNet [2] with Resnet-50 [3] as backbone and the weight is initialized with ImageNet33

[4] pretrained model. The input image is cropped to 512× 512. And the image data augmentation34

includes horizontal and vertical flipping with a probability of 0.5, and random rotation within 36035

degrees. In the training phase, we set λ = 0.9 in L. In this way, a weight of 0.9 is assigned to the36

loss of affinity head.37

All experiments are trained in 4 2080Ti GPUs and the batch sizes are set to 8. The stochastic gradient38

descent (SGD) solver is adopted in 50K iterations. The momentum is set to 0.9 and weight decay is39

set to 0.0005. The learning rate is initially set to 0.01 and adopt warm-up [5] strategy that the learning40

rate gradually rises during the first 625 iterations. After 625 iterations, the learning rate decreases41

linearly.42

Similar to GMIS [1], we do graph merge sequentially from short-range to long-range affinity. And43

each stage has a different graph merge threshold according to the distance of the affinity neighbor. In44

particular, when r ≤ 4 the threshold is set to 0.97, when 4 < r ≤ 16 the threshold is set to 0.7, and45

when r > 16 the threshold is set to 0.3.46

3 Details of Synthetic Sub-datasets Creation47

Table 1: Details of iShape-Branch creation.

Item Description
Polygon Mesh Blender’s [6] add-on: Sapling Tree Gen.
Texture Slight color change.
Background & Lighting Choose randomly from [7] outdoor category.
Physic Engine Off
Objects Number 10

Table 2: Details of iShape-Fence creation.

Item Description
Polygon Mesh Single fence 3D model.
Texture Same texture in green color.
Background & Lighting Choose randomly from [7].
Physic Engine Rigid body with gravity.
Objects Number Sample from [2, 4]
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Table 3: Details of iShape-Hanger creation.

Item Description
Polygon Mesh Single hanger 3D model.
Texture Same metal material.
Background & Lighting Choose randomly from [7] indoor category.
Physic Engine Rigid body with gravity.
Objects Number Sample from [25, 30]

Table 4: Details of iShape-Log creation.

Item Description
Polygon Mesh Cylinders with same length but different radius.
Texture Choose randomly from 5 wood textures from [8].
Background & Lighting Choose randomly from [7] outdoor category.
Physic Engine Rigid body with gravity.
Objects Number Sample from [70, 90]

Table 5: Details of iShape-Wire creation.

Item Description
Polygon Mesh Single wire 3D model.
Texture Choose color from red, green, and blue.
Lighting Choose randomly from [7] indoor category.
Background Random color plane.
Physic Engine Soft body with gravity.
Objects Number Sample from [6, 8]

4 More Qualitative Results48

We show additional qualitative results of all methods on iShape.49
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iShape-Fence
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iShape-Log
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5 Misc50

Dataset documentation. Dataset documentation is hosted on https://ishape.github.io/.51

Intended uses. iShape focus on evaluating the performance of algorithms on the irregular shape52
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Statement. We bear all responsibility in case of violation of rights.53

Hosting, licensing, and maintenance plan. iShape dataset is temporarily hosted on a private server.54

After camera ready version, we will release iShape on https://www.kaggle.com/ under55

Public domain (CC0) license.56

Data format. iShape provides both Cityscapes style and COCO style dataset format.57
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