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1. Figure 6 update

To make our evaluation complete, we use two ways to
scale:
e Local Scaling: scaling each heatmap image output to
have a range of 0-1.
e Global Scaling: scaling ALL output heatmap values
using ONE scalar for ALL images to a range of 0-1.
If nothing was detected, then everything is marked as
incorrect.
The updated Figure 6 from the paper is shown in Fig-
ure 1. If there are no positive pixel detections on an image,
the precision is set to 0.

2. P-Values

We examine the P-Values for all the comparisons (both
local and global scaling). Sym-NETs obtain significant im-
provements over all other detectors on the datasets tested.

Reflection = Maximum Sym-Vgg Sym-Resnet
F-Measure  P-Value P-Value
Sym-VGG 0.38 N/A 0.006
Sym-ResNet 0.41 0.006 N/A
LE 0.12 1.4e-55 4.6e-62
MIL 0.19 3.4e-34 3.8e-40
SRF 0.15 2.1e-46 3.4e-53
FSDS 0.22 2.6e-31 5.5e-38
Rotation Maximum Sym-Vgg Sym-Resnet
F-Measure  P-Value P-Value
Sym-VGG 0.41 N/A 8e-06
Sym-ResNet 0.35 8e-06 N/A
LE 0.025 1.2e-47 3.2e-45

Table 1: F-Measure values and P-values for MS-COCO [1]
where the Sym-NET output has been locally scaled. Signif-
icant improvements are shown in bold.

Reflection = Maximum Sym-Vgg Sym-Resnet
F-Measure  P-Value P-Value
Sym-VGG 0.37 N/A 0.001
Sym-ResNet 0.4 0.001 N/A
LE 0.12 3.3e-60 3.8e-61
MIL 0.19 6e-39 3.1e-41
SRF 0.15 2.3e-51 7.8e-53
FSDS 0.22 4.1e-32 4.3e-38
Rotation Maximum Sym-Vgg Sym-Resnet
F-Measure = P-Value P-Value
Sym 0.38 N/A 8e-08
Sym-Re 0.32 8e-08 N/A
LE 0.025 1.5e-40 7.3e-35

Table 2: F-Measure values and P-values for MS-COCO [ 1]
where the Sym-NET output has been globally scaled. Sig-
nificant improvements are shown in bold.

These are shown in Tables 1,2, 3, and 4.

3. Dataset results

We show the dataset results on 100 (top 50 and bottom
50) images for the MS-COCO dataset [1] for both reflec-
tion and rotation symmetries in Tables 5 and 6 sorted by
the F-measures. The precision-recall and F-measure val-
ues shown for each image are the maximum F-measure val-
ues for each image. The complete results for the Symmetry
Competition dataset are shown in Tables 7 and 8 for reflec-
tion and rotation, sorted from the single symmetry images
and progressing into more complex ones.

4. Reflection Symmetry Stress Test

We stress test the Sym-NETs for one side of the re-
flection symmetry by progressively adding more Gaussian
noise (1:0 0:0.1) to one side of the reflection symmetry (Ta-
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Figure 1: The updated graphs for Figure 6 (Left 2 Columns: all networks and algorithms are locally scaled and Right 2
Columns: all networks and algorithms are globally scaled). This is the comparison of the precision-recall curves for the
state-of-the-art symmetry detection algorithms. A, B, C, and D: The comparison on MS-COCO images for all GT labels
(solid line) and for the subset of 200 images with GT labels containing at least 20 labelers (dashed). E,F, G and H: the
comparison on the previous symmetry competition [2]. Reflection is on the left and rotation is on the right. LE stands for
Loy and Eklundh’s algorithm [3], MIL stands for the Multiple Instance method by Tsogkas and Kokkinos [6], SRF stands for
the Structured Random Forest method by Teo et al. [5], and FSDS stands for Deep Skeleton by Shen et al. [4]. The legend in
the graph displays the maximum F-measure for each of the detectors. Best viewed electronically.

Reflection = Maximum Sym-Vgg Sym-Resnet
F-Measure  P-Value P-Value
Sym-VGG 0.43 N/A 2e-06
Sym-ResNet 0.55 2e-06 N/A
LE 0.4 0.27 0.00014
MIL 0.23 6e-09 2.1e-14
SRF 0.19 1.9e-10 3.1e-16
FSDS 0.21 2.1e-10 3.9e-16
Rotation Maximum Sym-Vgg Sym-Resnet
F-Measure  P-Value P-Value
Sym-VGG 0.34 N/A 0.88
Sym-ResNet 0.35 0.88 N/A
LE 0.23 0.069 0.024

Table 3: F-Measure values and P-values for Symmetry
Competition [2] where the Sym-NET output has been lo-
cally scaled. Significant improvements are shown in bold.

ble 9). We choose images with a single major reflection
symmetry within the image.

We observe that some reflection symmetries’ robustness
to noise does not monotonically decrease the precision-
recall (though in general it does go down as the amount

Reflection  Maximum Sym-Vgg Sym-Resnet
F-Measure  P-Value P-Value
Sym-VGG 0.43 N/A 4.5e-05
Sym-ResNet 0.54 4.5e-05 N/A
LE 0.4 0.28 0.00078
MIL 0.23 4.3e-09 2.7¢-14
SRF 0.19 8.5e-11 4e-16
FSDS 0.21 3.9¢-10 9.3e-16
Rotation Maximum Sym-Vgg Sym-Resnet
F-Measure  P-Value P-Value
Sym-VGG 0.31 N/A 0.99
Sym-ResNet 0.31 0.99 N/A
LE 0.22 0.025 0.018

Table 4: F-Measure values and P-values for Symmetry
Competition [2] where the Sym-NET output has been glob-
ally scaled. Significant improvements are shown in bold.

of noise goes up). One surprising result is shown in Table
9-2 Sym-VGG where the networks actually increases the F-
measure values because the major symmetry is found much
closer to the ground-truth symmetry and some False Pos-
tives reflection symmetries are eliminated. In Table 9-22,
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Sym-VGG switches to a nearby lesser symmetry, though
Sym-Resnet still finds the symmetry reliably.

5. Network Inner Layer Visualization

We visualize the network activations in Figure 7 of the
paper and here we extend that visualization by deconvolv-
ing the activation back into the original image using a vari-
ation on Zeiler and Fergus’ method [7] (Figure 2). We de-
convolve the entire layer’s activation for specific images in
order see what is salient to the network at each layer. The
visualizations show for reflection symmetry that certain ob-
jects such as eyes or the top of the tower are recogniz-
able throughout the network; whereas for rotation, the areas
around each detected rotation symmetry is more evident.



Table 5: Examples of reflection symmetry with the original image, ground-truth, ground-truth heatmap (with the number of
labelers in the center of the reflection symmetries), the output for Sym-NET, the precision (prec.), the recall (rec.), and the
F-Measure values (F) for the maximum per image F-measure and the maximum of the Sym-NET output (max) on a subset
of 100 (the top 50 and bottom 50) images from the MS-COCO [ 1] testing images.

Table 5 — Reflection MS-COCO Testing Set

Top 50 Images
Original Image | Ground Truth [ GT Heatmap Sym-VGG Sym-ResNet

.90, Rec.: 0.94

Prec: 0.96, Rec.: 0.78 Prec:
F 0 86, Max: 1.11 F: 0.92, Max: 1.26
- s
Prec: 0.94, Rec.: 0.84 Prec: 0.90, Rec.: 0.80

F089Max108 F085 Max: 1.16

Prec: 0.91, Rec.: 0.94
F: 0.93, Max: 1.05

‘Prec 0.73, Rec.: 0.85
F: 0.79, Max: 1.03

Prec: 0.77. Rec.: 0.75 ‘ Prec' 0.87, Rec.: 0.77
F: 0.76, Max: 1.17 F: 0.82, Max: 1.06

= =
Prec 1.00, Rec.: 0.75 Prec 0.92, Rec.: 0.73

F: 0.86, Max: 0.89 F: 0.82, Max: 1.25

Prec: 1.00, Rec.: 0.86 Prec: 0.88, Rec.: 0.51
F: 0.92, Max: 1.10 F: 0.64, Max: 1.21

=

Prec: 0.80, Rec.: 0.62 ‘ Prec: 0.73, Rec.: 0.73

F: 0.70, Max: 1.14 F: 0.73, Max: 1.13

Continued on next page




Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG S

Prec: 0.68, Rec.: 0.58 Prec: 0.86, Rec.: 0.82
F: 0.63, Max: 1.08 F: 0.84, Max: 1.15

Prec: 1.00, Rec.: 1.00 Prec: 0.83, Rec.: 0.92
F 100 Max: 1.01 F: 0.87, Max: 1.10

- a4ty - -
- s -
i
it ¢ \
~ i\

“Prec: 0.6, Rec.: 059 " Prec: 0.83, Rec.: 0.75
F: 062 Max 1.12 F: 0.79, Max: 1.21

Prec 0.87, Rec.: 0.51 Prec 063 Rec.: 0.72

F065 Max: 1.12 F067 Max: 1.05
Prec: 0.86, Rec.: 0.48 Prec: 0.83, Rec.: 0.57
F: 0.62, Max: 1.11 F: 0.68, Max: 1.15
Prec 0.90, Rec.: 0. 52 Prec: 0.82, Rec.: 0.54
F: 0.66, Max: 1.08 F: 0.65, Max: 1.15

m'
Prec: 0.61, Rec.: 0.76 rec: 0.92, Rec.: 0.54
F: 0.68, Max: 0.93 F: 0.68, Max: 1.11

Continued on next page



Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap S S

Prec 073 Rec.: 0.52 Pec 0.69, Rec.: 0.74

F: 0.61, Max: 1.10 F071 Max: 1.06
S - ‘:; -. A & “
Prec 098 Rec.: 0.51 Prec 0.93, Rec.: 0.43
F: 0. 67 Max: 1.05 F: 0.59, Max: 1.13
Prec: 0.62, Rec.: 0.68 ) Prec: 0.93, Rec.: 0.56
F: 0.65, Max: 1.08 F: 0.70, Max: 1.21

M

Prec: 0.65, Rec.: 0. 68 Prec: 0.66, Rec.: 0.72

F: 066 Max 1.06 F: 0.68, Max: 1.16

* Prec: 0.72, Rec.: 0.58 ‘ "~ Prec: 078, Rec.: 0.72

F: 0.64, Max: 1.05 F: 0.75, Max: 1.07

Prec: 0.80, Rec.: 0.50 ‘ Prec: 0.75, Rec.: 0.64

F: 0.62, Max: 1.02 F: 0.69, Max: 1.09

Continued on next page




Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Orl inal Image \ GroundvTruth | GT Heatmap S S

\ : - B < . e : -
Prec: 0.78, Rec.: 0.56 ‘ Prec: 0.87, Rec.: 0.55
F: 0.65, Max: 0.78 F: 0.68, Max: 0.98

Prec: 0.78, Rec.: 0.54 ) Prec: 0.68, Rec.: 0.50
F: 0.64, Max: 1.11 F: 0.58, Max: 1.33

Prec: 0.76, Rec.: 0.35
F: 0.48, Max: 1.13

Prec: 0.83, Rec.: 0.66
F: 0.73, Max: 1.05

Prec 0. 58 Rec.: 0.46 Prec: 0.75, Rec.: 0.77

F: 0.52, Max: 1.03 F: 0.76, Max: 1.21
ég:
Prec: 0.53, Rec.: 0.56 Prec: 0.83, Rec.: 0.71

F: 0.54, Max: 1.15 F: 0.77, Max: 1.12

Prec: 0.69, Rec.: 0.66 Prec: 0.45, Rec.: 0.56
F: 0.68, Max: 1.03 FOSOMax114

i -
Prec 0.82, Rec.: 062 Prec 0.59, Rec.: 0.41
F: 0.70, Max: 1.11 F: 0.48, Max: 1.12

Continued on next page



Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG 7 Sym-ResNet

‘ {is

2 | $o = .
/ , i
| ‘\/ - | p E— ‘A ‘
Prec: 0.71, Rec.: 0.62 ‘ Prec: 0.59, Rec.: 0.66
F: 0.66, Max: 1.11 F: 0.62, Max: 1.24

|

3 > |
rec: 0.88, Rec.: 0.40

Prec 0.90, Rec.: 0.45 ‘
F: 0.55, Max: 1.16
i

F: 0.60, Max: 1.06

Prec: 0.55, Rec.: 0.72 Prec 0.39, Rec.: 0.76
F: 0.62, Max: 1.02 F: 0.52, Max: 1.06
Prec 0.66, Rec.: 0.62 Prec: 0.96, Rec.: 0.54

F064Max 1.09 F: 0.69, Max127

Prec: 0.64, Rec.: 0.47 ‘ Prec: 0.70, Rec.: 0.54
F: 0.54, Max: 1.11 F: 0.61, Max: 1.18

‘ P;rec:’O., Rec.: 0.37 ‘ ) P;rec:’O.S, Rec.: 0.59
F: 0.53, Max: 1.08 F: 0.70, Max: 1.14

Prec: 0.78, Rec.: 0.52 ‘ Prec: 0.90, Rec.: 0.45

F: 0.62, Max: 1.16 F: 0.60, Max: 1.11

Continued on next page




Table 5 — Reflection MS- COCO Testing Set - Continued from previous page

Original Image | Ground Truth | GT Heatma‘ Sym-VGG Sym-ResNet

- 0.73, Rec.: 0.48 - 0.92, Rec.: 0.46
F: 0.58, Max: 1.08 F: 0.61, Max: 1.05
' Prec: 0.99, Rec.: 0.74 ' Prec: 0.86, Rec.: 051
F: 0.84, Max: 1.05 F: 0.64, Max: 1.07

)\
Prec: 0.78, Rec.: 0.52
: 0. 63 Max 1.09

Prec: 1.00, Rec.: 0.88 Prec: 0.5, Rec.: 0.75
F: 0.93, Max: 1.10 F: 0.66, Max: 1.13

Prec: 0.67, Rec.: 0.40 ‘ Prec: 0.83, Rec.: 0.47
F: 0.50, Max: 1.06 F: 0.60, Max: 1.12

Prec 0.68, Rec.: 0.79
F: 0.73, Max: 1.10
Continued on next page

Prec 0.68, Rec.: 0.36
F: 0.47, Max: 1.12




Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG S

Prec:0.58, Rec.: 0.44 ‘ Prec: 0.68, Rec.: 0.55
F: 0.50, Max: 1.09 F: 0.61, Max: 1.06

Prec: 0.58, Rec.: 0.44 ‘ Prec: 0.62, Rec.: 0.58
F: 0.50, Max: 1.07 F: 0.60, Max: 1.14

re: 0.89, Rec.: 0.43 ‘ Prec 0.68, Rec.: 0. 40

F: 0.58, Max: 1.10 F: 0.50, Max: 1.15

Prec: 0.59, Rec.: 0.60
F: 0.59. Max: 1.08

Prec: 0. 73 Rec.: 0.46 Prec: 0.84, Rec.: 0.42
F: 0.56, Max: 1.14 F: 0.56, Max: 1.07

Prec: 0.59, Rec.: 0.41 ‘ ‘ Prec: 0.54, Rec.: 0.75
F: 0.48, Max: 1.08 F: 0.62, Max: 1.06

Prec: 0.56, Rec.: 0.50 ‘ * Prec: 0.51, Rec.: 0.53

F: 0.53, Max: 1.07 F: 0.52, Max: 1.06

Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG S

Prec .27, Rec.: 0.56 — AP-rAe(N:: .61, Rec.: 0.92
F: 0.37, Max: 0.64 F: 0.73, Max: 0.81

Bottom 50 Images

Pfeé: 05 , Rec.: 0.50 Préé: 07 ,Rec.: 0.54
F: 0.50, Max: 1.02 F: 0.61, Max: 1.03

Prec: 0.31, Rec.: 0.16 ‘ Prec: 0.17, Rec.: 0.63
F: 0.21, Max: 1.02 F: 0.26, Max: 1.08

Prec: 0.31, Rec.: 0.28 ‘ Prec: 0.18, Rec.: 0.34
F: 0.29, Max: 1.15 F: 0.23, Max: 1.07

N

L
Prec: 0.37, Rec.: 0.30

Pfec: 0.43, Rec.: 0.21 ‘
F: 0.33, Max: 1.02

F: 0.28, Max: 0.96

Prec: 0.57, Rec.: 0.21 ‘ Prec: 0.22, Rec.: 0.17
F: 0.31, Max: 1.10 F: 0.19, Max: 1.04

g 4

B =
Prec: 0.32, Rec.: 0.16 ‘ Prec: 0.42, Rec.: 0.24

F: 0.22, Max: 1.04 F: 0.30, Max: 1.10
Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page

Orlg]nal Image\ Ground Truth | GT Heatmap \ Sym-VGG [ Sym-ResNet

Prec: 0. 20' Rec.: 0.07 Prec: 0.48, Rec.: 0.27
F: 0.10, Max: 0.65 F: 0.35, Max: 0.66

Prec: 0.35, Rec.: 0.17 Prec: 0.25, Rec.: 0.33
F023 Max 0.90 F028 Max 0.71

Prc: 0.9, Rec.: 0.15 ‘ Prec: 0.1, Rec.: 0.54
F: 0.26, Max: 1.04 F: 0.25, Max: 1.09

0
- !

Prec: 0.83, Rec.: 0.16 ‘ Prec: 0.26, Rec.: 0.17
F: 0.26, Max: 1.08 F: 0.21, Max: 1.07

Prec: 0.16, Rec.: 0.06 ‘ Prec: 0.33, Rec.: 0.34
F 0. 09 Max: 0.80 F: 0.34, Max: 0.64

Prec: 0.43, Rec.: 0.21 Prec 0.27, Rec.: 0.37

F029 Max: 1.03 F: 0.31, Max: 0.84
-L ‘ 2
Prec: 029 Rec.: 0.21 Prec: 031 Rec.: 0.26
F: 0.24, Max: 0.80 F: 0.28, Max: 1.10
“

Prec: 0.19, Rec.: 0.17 ‘ Prec: 0.31, Rec.: 0.59
F: 0.18, Max: 0.91 F: 0.41, Max: 1.14
Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatma Sym-VGG S

= — [ —— 2 S T— L ——
Prec: 0.14, Rec.: 0.33 Prec: 0.18, Rec.: 0.54
F: 0.20, Max: 1.02 F: 0.27, Max: 0.86

-

Prec: .13, Rec.: 0.28
F: 0.18, Max: 0.91

Prec: .15, Rec.: 0.39
F: 0.22, Max: 1.04

Prec: 0.40, Rec.: 0.21
F: 0.27, Max: 1.22
ST i M

Prec: 0.40, Rec.: 0.43
F: 0.41, Max: 1.05

Prec: 0.11, Rec.: 0.12
F: 0.11, Max: 1.07

Prec: 0.23, Rec.: 0.20
F: 0.21, Max: 0.97

Prec: 0.23, Rec.: 0.27
F: 0.25, Max: 1.01

‘LI .

Prec: 0.09, Rec.: 0.10 Prec: 0.27, Rec.: 0.33

F: 0.09, Max: 1.10 F: 0.30, Max: 1.12
Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG S

Prec: 0.68, Rec.: 0.09 ‘ Prec: 0.34, Rec.: 0.17
F: 0.16, Max: 0.99 F: 0.23, Max: 1.01

Prec: 0.21, Rec.: 0.12 ‘ Prec: 0.20, Rec.: 0.29
F: 0.15, Max: 1.06 F: 0.24, Max: 1.05

Prec 0 20, Rec.: 0.17 ’ Prec 021 Rec.: 058

F: 0.18, Max: 1.05 F: 0.31, Max: 1.03
Prec: 0.28, Rec.: 0.15 Prec: 0.18, Rec.: 0.21
F: 0.19, Max: 1.10 F: 0.19, Max: 0.95

Prec: 0.31, Rec.: 0.19 ‘ Prec: 0.11, Rec.: 0.52

F: 0.24, Max: 1.02 F: 0.18, Max: 0.97

Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG Sym-ResNet

Prec: 0.22, Rec.: 0.17 ‘ Prec: 0.18, Rec.: 0.15
F: 0 19 Max 1.19 F: 0.16, Max: 1.14

Prec 0.39, Rec.: 0.18
F: 0.24, Max: 0.99

Prec 0.23, Rec.: 0.16
F: 0.19, Max: 1.12

Prec: 0.13, Rec.: 0.11 ‘ Prec: 0.55, Rec.: 0.18
F 0.12, Max: 1.03 F: 0.27, Max: 1.06

“\\- ‘ s A
v, o I\

Prec: 0.37, Rec.: 0.14 ‘ Prec: 0.43, Rec.: 0.23

F: 0.20, Max: 1.09 F: 0.30, Max: 1. 14

Prec 0.11, Rec.: 0.14 ‘ Prec 0.26, Rec.: 0.27
F: 0.12, Max: 1.05 F: 026 Max: 1.10

Prec: 0.06, Rec.: 0.03
F: 0.04, Max: 0.98

Prec: 0.23, Rec.: 0.37
F: 0.29, Max: 1.03

Prec: 0.13, Rec.: 0.16 ‘ Prec: 0. 15 Rec.: 0.13

F: 0.14, Max: 1.12 F: 0.14, Max: 1.37

Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
inal Image | Ground Truth [ GT Heatmap S S

Prec: 0.24, Rec.: 0.13 ‘ Prec: 0.23, Rec.: 0.18
F: 0.16, Max: 1.07 F: 0.20, Max: 1.04

Prec: 0.10, Rec.: 0.58 ‘ Pr: 0.13, Rec.: 0.26
F: 0.18, Max: 1.06 F: 0.18, Max: 1.10

Prec: 0.19, Rec.: 0.08 ‘ Prec: 0.09, Rec.: 0.17

F: 0.12, Max: 1.02 F: 0.12, Max: 0.88

Prec: 0.09, Rec.: 0.48 ‘ Prec: 0.08, Rec.: 0.79
F: 0.16, Max: 1.05 F: 0.14, Max: 1.27

Prec: 0.21, Rec.: 0.12 ‘ Prec: 0.15, Rec.: 0.23

F: 0.15, Max: 1.04 F: 0.18, Max: 1.21

! —
ke

| & A
Prec: 0.25, Rec.: 0.15 Prec: 0.15, Rec.: 0.24

F: 0.19, Max: 1.04 F: 0.18, Max: 0.97

Prec: 0.14, Rec.: 0.05 Prec: 0.15, Rec.: 0.37
F: 0.07, Max: 0.44 F: 0.22, Max: 0.98
Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap » Sym-VGG S

Prec: 0.09, Rec.: 0.39 ‘ Prec: 0.59, Rec.: 0.24
F: 0.15, Max: 1.04 F: 0.34, Max: 1.00

Prec: 0.08, Rec.: 0.18 ‘ Prec: 0.13, Rec.: 0.24
F: 0.11, Max: 0.91 F 0.17, Max: 0.94

Prec: .25, Rec.: 0.12 ‘ Prec: .07, Rec.: 0.12
F: 0.16, Max: 0.97 F: 0.09, Max: 0.93

“

Prec: 0.20, Rec.: 0.08 ‘ Prec: 0.13, Rec.: 0.23
F: 0.12, Max: 1.06 F: 0.17, Max: 1.02

2 g ) ‘. et
Prec: 0.05, Rec.: 0.13 ‘ Prec: 0.14, Rec.: 0.13
F007 Max: 0.88 F: 0.14, Max: 0.85

Prec: 0.22, Rec.: 0.12 Prec: 0.10, Rec.: 0.05
F015 Max: 0.44 F: 0.07, Max: 1.02

e

) Prec: 0. 59 Rec.: 0.04 Prec: O.ZE Rec.: 0.04
F007 Max: 0.89 F007 Max: 0.97

Prec: 0.21, Rec.: 0.04 Prec: 0.06, Rec.: 0.18
F: 0.07, Max: 0.40 F: 0.09, Max: 0.84
Continued on next page
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Table 5 — Reflection MS-COCO Testing Set - Continued from previous page
Orl inal Image | Ground Truth GT Heatmap S S

Prec: 0.20, Rec.: 0.02 Prec: 0.05, Rec.: 0.06
F: 0.04, Max: 1 15 F: 0.05, Max: 0.94

Prec: 0.04, Rec.: 0.02 "~ Prec: 0.04, Rec.: 0.14
F: 0.03, Max: 098 F: 0.07, Max: 0.89

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.13, Rec.: 0.52
F: 0.00, Max: 1.21 F: 0.21, Max: 1.07

Pré: 0.00, Rec.: 0.01 ‘ Prec 0.04, Rec.: 0.17

F: 0.01, Max: 1.05 F: 0.07, Max: 1.08
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Table 6: Examples of rotation symmetry with the original image, ground-truth, ground-truth heatmap (with the number of
labelers to the left of the center of the rotation symmetries), the output for Sym-NET, the precision (prec.), the recall (rec.),
and the F-Measure values (F) for the maximum per image F-measure and the maximum of the Sym-NET output (max) on a
subset of 100 images from the MS-COCO [1] testing images.

Table 6 — Rotation MS-COCO Testing Set

Top 50 Images
Orl rinal Image Ground Truth | GT Heatmap | Sym-VGG _ Sym-ResNet

Prec: 0.82, Rec.: 0.90 ‘ Prec: 0.72, Rec.: 0.88
F: 0.86, Max: 1.14 F: 0.79, Max: 1.00

Prec: 0.86, Rec.: 0.85 Prec: 0.72, Rec.: 0.74
F086 Max: 1.34 F073 Max: 1.06

Prec: 0.73, Rec.: 0.94 Prec: 0.72, Rec.: 0.81
F: 0.82, Max: 1.22 F: 0.76, Max: 1.08

"-r 1-

Prec: 0.67, Rec.: 0.81
F: 0.73, Max: 1.03

Prec: 0.82, Rec.: 0.85
F: 0. 84 Max 1.09

Prec: O 74, Rec.: 0.81 ‘ Prec: 0.74, Rec.: 0.75
F: 0.77, Max: 1.27 F: 0.75, Max: 1.09

“Prec: 0.80 80, Rec.: 0.63
F: 0.71, Max: 1.03

Prec: 0.75 75, Rec.: 0.83
F: 0.79, Max: 1.22

; £
WA 5

; =
Prec: 0.77, Rec.: 0.89 ‘ Prec: 0.54, Rec.: 0.77

F: 0.83, Max: 1.30 F: 0.63, Max: 1.12

Continued on next page

19



Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth [ GT Heatmap | Sym-VGG [ Sym-ResNet

Prec: 0.73, Rec.: 0.94
F: 0.82, Max: 1.05

Prec: 0.57, Rec.: 0.83
F: 0.68, Max: 0.94

Prec: 0.78, Rec.: 0.79
F: 079 Max: 1.02

Prec: 0.56, Rec.: 0.89
F: 068 Max 1.24

Prec: 0.85, Rec.: 0.88
F: 0.86, Max: 1.23

Prec: 0.66, Rec.: 0.62
F: 0.64, Max: 1.10

Prec: 0.80, Rec.: 0.73 ‘ Prec: 0.52, Rec.: 0.88
F: 0.76, Max: 1.09 F: 0.66, Max: 1.12

Prec: 073 Rec.: 0.82 ‘ Prec: 066 Rec.: 0.85
F: 0.78, Max: 1.15 F: 0.74, Max: 0.74

Prec 077 Rec.: 0.88 » Prec 052 Rec.: 0.70

F: 0.82, Max: 1.25 F: 0.60, Max: 1.02

F-g’

= "r
Prec: 0.86, Rec.: 0.77 ‘ Prec: 0.83, Rec.: 0.70

F: 0.81, Max: 0.00 F: 0.76, Max: 0.84
Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Im. ge\ Ground Truth | GT Heatmap S S

Prec: 0.64, Rec.: 0.80 ‘ ~ Prec: 0.73. Rec.: 0.56
F: 0.71, Max: 1.11 F: 0.63, Max: 1.03

Prec: 0.78, Rec.: 0.78 ‘
F: 0.78, Max: 1.24

Prec: 0.45, Rec.: 0.87
F: 0.59, Max: 1.03

Prec 0.68, Rec.: 0.88 ‘ Prec 0.49, Rec.: 0.61

F: 054 Max 1.04

»
L—“‘“ ‘

F: 077 Max: 1.30

‘|.

Prec 0.78, Rec.: 0.86 ‘ Prec: 067 Rec.: 0.44
F: 0.82, Max: 1.29

F: 0.54, Max: 1.04

Prec: 0.71, Rec.: 0.80 ‘ Prec: 0.59, Rec.: 0.77
FO76 Max: 1.37 FO67 Max: 1.95

Prec: 0. 52 Rec.: 0.75 ‘ Prec: 0. 61 Rec.: 0.80
F: 0.62, Max: 1.07 F: 0.70, Max: 0.88

Prec: 0.48, Rec.: 0.78 ‘ Prec: 0.57, Rec.: 0.80

F: 0.60, Max: 0.95 F: 0.66, Max: 1.30

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page

Original Image| Ground Truth | GT Heatmap | Sym-VGG [ Sym-ResNet

PeC‘ 63 Rec.: 0.85 ‘ Prec 0 49 Rec.: 0.64
FO72 Max: 1.33 F056 Max: 1.00

Prec: 0.69, Rec.: 0.83 ‘ Prec: 0.53, Rec.: 0.64
F: 0.76, Max: 1.28 F: 0.58, Max: 1.00

Prec: 0.70, Rec.: 0.81 Prec: 0.64, Rec.: 0.48
F: 0.75, Max: 1.23 F: 0.55, Max: 1.04

Prec: 0.69, Rec.: 0.55 ‘ Prec: 0.76, Rec.: 0.56
F: 0.61, Max: 1.21 F: 0.64, Max: 1.09

Prec 0. 81 Rec.: 0.84 Prec 0. 71 Rec.: 0.84

F: 0.82, Max: 1.20 F:0.77, Max: 1.15
| |

Prec: 0.63, Rec.: 0.81 ‘ Prec: 0.66, Rec.: 0.43
F: 0.71, Max: 1.19 F: 0.52, Max: 1.25

Prec: 0.75, Rec.: 0.65 ‘ Prec: 0.53, Rec.: 0.55

F:0.70, Max: 1.23 F: 0.54, Max: 0.87

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG S

Prec: 0.68, Rec.: 0.59 ‘ Prec: 0.68, Rec.: 0.58

F 0.62, Max 1.18

Prec: 0.52. Rec.: 0.79 ‘ Prec: 0.59, Rec.: 0.58
F: 0.63, Max: 1.17 F: 0.59, Max: 110

- / -

Prec: 064 Rec.: 0.72 Prec: 042 Rec.: 0.72
F: 0.67, Max: 1.05 F: 0.53, Max: 0.99

Prec: 0.73, Rec.: 0.83
F: 0.77, Max: 1.12

Prec: 0.61, Rec.: 0.33
F: 0.42, Max: 1.03

Prec: 0.80, Rec.: 0.64 ‘ Prec: 0.59, Rec.: 0.80
F: O 71 Max: 0.84 F: 0.68, Max: 0.63

6 / - = A / =
Prec: 0.61, Rec.: 0.64 ‘ Prec: 0.71, Rec.: 0.89

F: 0.62, Max: 0.99 F: 0.79, Max: 1.07

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Sym-VGG [

<
«

Prec: 065 Rec.: 0.81 ‘ Prec: 051 Rec.: 0.58
F: 0.73, Max: 1.10 F: 054 Max 0.97

Prec: 0.73, Rec.: 0.65 ‘ Prec: 0.42, Rec.: 0.54
F: 0.69, Max: 1.23 F: 0.47, Max: 1.09

Prec 0. 55 Rec.: 0.84 ‘ Prec: O., Rec.: 0.67
F: 0.66, Max: 1.23 F: 0.51, Max: 1.32

Prec: 0.61, Rec.: 0.82 ‘ Prec: 0.60, Rec.: 0.75
F: 0.70, Max: 0.99 F: 0.66, Max: 0.87

Prec: 0.74, Rec.: 0.61
F: 0.67, Max: 1.07

Prec: 0.50, Rec.: 0.51
F: 0.51, Max: 1.03

Prec: 0.52, Rec.: 0.49
F: 0.50, Max: 1.14

P}ec: 0.73, Rec.: 0.56
F: 0.63, Max: 1.03

Prec: 0.58, Rec.: 0.58 Prec: 0.60, Rec.: 0.59
F: 0.58, Max: 1.33 F: 0.60, Max: 1.00

4 &

Prec 0. 51 Rec.: 0.73
F: 0.60, Max: 1.10
Continued on next page

Prec 056 Rec.: 0.83

F: 0.67, Max: 0.97
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap | Sym-VGG [ Sym-ResNet

, Rec.: 0.75
F: 0.62, Max: 1.41

Prec 0 5 Rec.: 0.58 ‘ ‘ Preic: 0
F: 0.65, Max: 1.47

Prec 064 Rec.: 0.47
F: 054 Max: 1.07

Prec 077 Rec.: 0.47
F: 058 Max: 1.06

Prec: 0.65, Rec.: 0.78
F:071, Max: 1.20

Prec: 0.33, Rec.: 0.85
“F: 047, Max: 0.02

Prec: 0.69, Rec.: 0.72
F: 0.71, Max: 1.23

Prec: 0.48, Rec.: 0.39
F: 0.43, Max: 0.91

Prec: 0 61 Rec.: 0.80 ‘ Prec: 62 Rec.: 0.85
F: 0.70, Max: 0.88 F: 0.72, Max: 0.77

Prec: 0.75, Rec.: 0.57 ‘ Prec: 0.42, Rec.: 0.56

F: 0.64, Max: 1.06 F: 0.48, Max: 1.03

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page

Original Image | Ground Truth | GT Heatmap Sym-VGG [ Sym-ResNet
Bottom 50 Images

Prec 0.64, Rec.: 0.47 Prec 0.79, Rec.: 0.48
F054Max106 F059 Max: 0.57

Prec: 0.17, Rec.: 0.51 ‘ Prec: 0.01, Rec.: 0.95
F025 Max: 1.18 F003 Max: 0.99

Prec: 0.00, Rec.: 0.00 ‘ ‘ Prec: 0.66, Rec.: 0.22
F: 0.00, Max: 0.94 F: 0.33, Max: 0.55

Prec: 000 Rec.: 0.00 Prec: 042 Rec.: 0.30
F: 0.00, Max: 1.01 F: 0.35, Max: 0.47

Prec: 0.03, Rec.: 0.35 ‘ Prec: 0.27, Rec.: 0.24

F: 0.06, Max: 0.01 F: 0.25, Max: 0.69

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth [ GT Heatma S S

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.27, Rec.: 0.41
F: 0.00, Max: 0.30 F: 0.33, Max: 0.43

Prec: 0. 02 Rec.: 0.63 ‘ Prec: 0.31, Rec.: 0.30
F: 0.04, Max: 0.01 F: O 31, Max: 0.31

Prec: 0. 30 Rec.: 0.31 Prec: 0. 02 Rec.: 0.25
F: 0.31, Max: 0.03 FOO4 Max: 0.24
Prec: 0.01, Rec.: 0.36 Prec: 0.39, Rec.: 0.35

F: 0.01, Max: 0.00 F: 0.37, Max: 0.26

” -0.14, Rec.: 0.98 " Prec: 0.15, Rec.: 0.57

F: 0.25, Max: 0.06 F: 0.23, Max: 0.49
Prec 017 Rec.: 0.20 Prec 03 Rec.: 0.27
F: 0.19, Max: 1.24 F: 0.06, Max: 0.94

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatma S

-- i --
6-62

Sym-VGG

|
Prec: 0.28, Rec.: 0.53

F: 0.37, Max: 0.86

Prec: 0.05, Rec.: 0.67

F: 0.10, Max: 0.13

Prec: 0.45, Rec.: 0.05
F: 0.08, Max: 1.11

Prec: 0.42, Rec.: 0.15

F: 0.22, Max: 1.13

k’;

Prec 0 10 Rec.: 0.19
F: 0.13, Max: 0.94

Prec: 0.2, Rec.: 0.20
F: 0.21, Max: 0.77

Prec: O.2f, Rec.: 0.24
F: 0.22, Max: 0.96

Prec: 0.20, Rec.: 0.58
F: 0.29, Max: 0.85

Prec: 0.11, Rec.: 0.30

F: 0.16, Max: 0.30

Prec: 0.28, Rec.: 0.04
F: 0.08, Max: 0.89

Prec: 0. 14, Rec.: 0.54
F: 0.23, Max: 1.18

“Prec: 0.05. Rec.: 0.20
,F 0.07, Max: 0.80

Prec 000 Rec.: 0.00
F: 0.00, Max: 1.07

Prec: 0.05, Rec.: 0.25
F: 0.05, Max: 0.56
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap Sym-VGG S

Prec: 0.03, Rec.: 0.28 ‘ Prec: 0.03, Rec.: 0.12
F: 0.06, Max: 0.00 F: 0.05, Max: 0.04

bl

P e
Prec: 0.00, Rec.: 0.00
F: 0.00, Max: 0.40

Prec: 0.02, Rec.: 1.00 ‘ Prec: 0.00, Rec.: 0.00
F: 0.03, Max: 0.00 F: 0.00, Max: 0.02

Prec: 0.00, Rec.: 0.99 ‘ ,. Prec: 0.00, Rec.: 0.58

F: 0.01, Max: 0.00 F: 0.00, Max: 0.00

Prec: 0.00, Rec.: 1.00 ‘ Prec: 0.03, Rec.: 0.46
F: 0.01, Max: 0.01 F: 0.06, Max: 0.05

Prec: 0.01, Rec.: 1.00 ‘ Prec: 0.00, Rec.: 0.00
F: 0.01, Max: 0.00 F: 0.00, Max: 0.01

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.98 F: 0.00, Max: 0.76

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page

Original Image un Truth [ GT Heatmap

_ Sym-ResNet

Prec 000 Rec.: 0.00

F: 0.00, Max: 0.35

Prec 000 Rec.: 0.00
F: 0.00, Max: 0.04

A e

Prec: 0.01, Rec.: 0.98

F: 0.03, Max: 0.00

Prec: 0.03, Rec.: 0.93
F: 0.06, Max: 0.43

Prec: 0.00, Rec.: 1.00
F: 0.00, Max: 0.00

Prec: 0.00, Rec.: 0.98
F: 0.00, Max: 0.00

‘

" Prec: 0.01, Rec.: 0.57

F: 0.03, Max: 0.00

Prec: 0.03, Rec.: 0.81
F: .06, Max: 0.01

" Prec: 0.00, Rec.: 0.00
F: 0.00, Max: 0.30

Prec: 0.00, Rec.: 1.00
F: 0.00, Max: 0.00

Prec 005 Rec.: 0.49

F: 0.10, Max: 0.46

Preé 1666' Rec.: 0.96
F: 0 12, Max: 0.40

" Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.06

Prec: 0.00, Rec.: 0.00
F: 0.00, Max: 0.66

30
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Orlg]nal Imag?\ Ground Truth GT Heatma Sym-VGG S

f‘

Prec: 0.00, Rec.: 0.00 Prec: 0.00, Rec.: 0.00
F: 0.00, Max: 0.04 F: 0.00, Max: 0.48
Prec: 0.03, Rec.: 0.36 Prec: 0.00, Rec.: 0.00

F: 0.06, Max: 0.78 F: 0.00, Max: 0.95

Prec: 0.01, Rec.: 0.99 Prec 0.01, Rec.: 0.46

F: 0.02, Max: 0.00 F: 0.02, Max: 0.29
Prec: 0.01, Rec.: 0.32 Prec 0.02, Rec.: 0.42
F: 0.02, Max: 0.01 F: 0.03, Max: 0.13
Prec: 0.00, Rec.: 0.00 ‘ Prec: 000 Rec.: 0.00

FOOO Max: 0.42 FOOO Max: 0.82

Prec: 0.00, Rec.: 0.00 Prec: 0.01, Rec.: 0.61

F: 0.00, Max: 0.09 F: 0.03, Max: 0.27
Prec: 0.02, Rec.: 0.52 Prec: 0.00, Rec.: 0.00
F: 0.04, Max: 0.01 F: 0.00, Max: 0.56

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from previous page
Original Image | Ground Truth | GT Heatmap

h - | i
el il
I ./! - - L - "

__Sym-ResNet

- 7
“r’ | % 4 b Iy B o 4 ;.iul;
L -

e ~ *
= 0

T

<

oS r
Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.06, Rec.: 0.89
F: 0.00, Max: 1.00 F: 0.11, Max: 0.88

Prec: 0.0, Rec.: 0.00 Prec: 0.08, Rec.: 0.28
F: 0.00, Max: 0.34 F: 0.12, Max: 0.26

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.00, Rec.: 0.00
F: 0.00, Max: 0.80

F: 0.00, Max: 0.76

Prec: 636, Rec.: 1.00 ‘ Prec: OO(): Rec.: 0.01
F: 0.00, Max: 0.00 F: 0.00, Max: 0.16

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.00, Rec.: 0.90
F: 0.00, Max: 0.00

Prec: 0.01, Rec.: 0.94 ‘ Prec: 0.00, Rec.: 0.00

F: 0.01, Max: 0.01 F: 0.00, Max: 0.69

Continued on next page
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Table 6 — Rotation MS-COCO Testing Set - Continued from prevzous page
Original Image | Ground Truth [ GT Heatmap | Sym-ResNet

Prec: OOO Rec.: 0.44 Prec 000 Rec.: 0.00

F: 0.01, Max: 0.00 F: 0.00, Max: 0.31

- | ; -

F: 0.00, Max: 0.64 F: 0.03, Max: 0.40

‘

Prec 0.02, Rec.: 0.09
0.03, Max: 0.08

Prec: 000 Rec.: 0.00 ‘ Prec 0.05, Rec.: 0.63
F: 0.00, Max: 0.88 F: 0.10, Max: 0.73

\ - v : -

Prec: 0.00, Rec.: 0.00 Prec: 0.05, Rec.: 0.82
F: 0.00, Max: 0.60 F: 0.10, Max: 0.96

Prec-OOO Rec.: 0.00 ‘ Prec 0.02, Rec.: 0.40

F: 0.04, Max: 0.60

Prec: 0.03, Rec.: 0.77 ‘ ' Prec: 0.02, Rec.: 0.99

F: 0.06, Max: 0.01
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Table 7: Examples of reflection symmetry with the original image, ground-truth, the output for Sym-NET, the output for
Sym-NET, the precision (prec.), the recall (rec.), and the F-Measure values (F) for the maximum per image F-measure and
the maximum of the Sym-NET output (max) a subset of 100 (the top 50 and bottom 50) images from the MS-COCO sorted
by the descending overall F-measure.

Table 7 — Reflection Symmetry Competition Testing Set

Original Image [ Ground Truth | Sym-ResNet
7= Y “
Prec: 1.00, Rec.: 0.89 Prec: 0.99, Rec.: 0.95
F: 0.94, Max: 1.12 F: 0.97, Max: 0.22

Prec: 1.00, Rec.: 0.60 ‘ V Prec: 0.84, Rec.: 0.57

F: 0.75, Max: 1.12 F: 0‘.68, Max: 0.73

vvvvv

Prec: 0.45, Rec.: 0.67 ‘ ’ Prec: 0.91, Rec.: 0.90
F: 0.53, Max: 1.10 F: 0.91, Max: 1.06

Prec: 0.57, Rec.: 0.51 Prec: 0.65, Rec.: 0.61
F: 0.54, Max: 1.10 F: 0.63, Max: 0.80

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-VGG S

Prec: 0.37, Rec.: 0.46 Prec: 0.65, Rec.: 0.90
F: 0.41, Max: 1.01 F: 0.76, Max: 0.64
Prec: 0.66, Rec.: 060 Prec 0.92, Rec.: 0.89
F: 0.63, Max: 1.07 F: 0.91, Max: 1.03

Prec: 0.53, Rec.: 0.60 Prec: 0.98, Rec.: 0.95
F: 0.56, Max: 1.08 F: 0.97, Max: 1.18
o = - —
Prec: 0.94, Rec.: 0.84 Prec: 0.90, Rec.: 0.91
F: 0.89, Max: 1.10 F: 0.91, Max: 1.00
Prec: 0.00, Rec.: 0.00 » Prec: 0.79, Rec.: 0.84
F: 0.00, Max: 1.02 F: 0.81, Max: 0.72

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image | Ground Truth | Sym-ResNet

Prec: 0.28, Rec.: 0.45 ‘ Prec: 0.34, Rec.: 0.61
F: 0.35, Max: 1.14 F: 0.44, Max: 0.46

Prec: 0.40, Rec.: 0.56
F: 0.46, Max: 1.01

Prec: 0.59, Rec.: 0.50
F: 0.54, Max: 0.72

e
Prec: 0.98, Rec.: 0.53
F: 0.69, Max: 1.11

.-

Prec: 0.88, Rec.: 0.62 ‘ Prec: 0.82, Rec.: 0.48
F: 0.73, Max: 0.98 F: 0.61, Max: 0.68

Prec: 0.14, Rec.: 0.47 ‘ Prec: 0.20, Rec.: 0.29

F: 0.22, Max: 1.20 F: 0.24, Max: 0.30

Continued on next page

36



Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth __ Sym-VGG ________Sym-ResNet

é’ ; Ry o o : ; ' %
Prec: 0.10, Rec.: 0.21 ‘ Prec: 0.16, Rec.: 0.40
F: 0.13, Max: 0.99 F: 0.23, Max: 0.99

Prec: 0.38, Rec.: 0.34 ‘ Prec: .32, Rec.: 0.31
F: 0.36, Max: 1.04 F: 0.31, Max: 0.57

Prec: 0.31, Rec.: 0.27 Prec: 0.17, Rec.: 0.47
F: 0.29, Max: 1.07 ‘ F: 0.25, Max: 0.48

Prec: 0.54, Rec.: 0.65 ‘ Prec: 0.93, Rec.: 0.81
F: 0.59, Max: 1.06 F: 0.87, Max: 0.97

\

.y

NANKESR 2 (D S
Prec: 0.02, Rec.: 0.15 ‘ Prec: 0.05, Rec.: 0.16
F: 0.03, Max: 0.96

F: 0.08, Max: 0.37

:
t(

P.rec: 0.91, Rec.: 0.85
F: 0.88, Max: 0.03
Continued on next page

rec: 0.65, Rec.: 0.53
F: 0.58, Max: 1.06
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Ol‘llnl Image Ground Truth ] m-VGG S

‘ Prec: 0.80, Rec.: 0.75 ‘ * Prec: 0.99, Rec.: 0.78
F: 0.87, Max: 1.13

F: 0.78, Max: 1.04

Prec: 007 Rec.: 0.21 7 Prec:ia.‘(y)l,Rec.: 0.05

F: 0.10, Max 1.12 F: 0.01, Max: 0.44
Prec 0.58, Rec.: 0.52 Prec 1.00, Rec.: 0.83

F 0. 55 Max 1.06 ~ F:0.90, Max: 1.09

Prec: 0.79, Rec.: 0.57 ‘ Prec: 0.70, Rec.: 0.80

F: 0.66, Max: 1.05 F: 0.75, Max: 0.35

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
round Truth - Sym-VGG S

Prec: 0.08, Rec.: 0.32 ‘ Prec: 0.61, Rec.: 0.87

l

F: 0.13, Max: 0.98 F 0.72, Max: 0.80

;Prec: 0.02, Rec.: 0.13 ‘ Prec 0.61, Rec.: 0.70
F: 0.03, Max: 1.02 F 0.65, Max: 0.32

Prec: 046 Rec.: 0.39 Prec: 047 Rec.: 0.75
F: 0.43, Max: 1.08 F: 0.58, Max: 0.59

Prec 081 Rec.: 0.81 ) ec: 0.98, Rec.: 0.77

F: 0.81, Max: 1.12 F: 0.86, Max: 0.73
Prec: 0.90, Rec.: 0.88 Prec: 0.77, Rec.: 0.82
F: 0.89, Max: 1.08 F: 0.80, Max: 0.99

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Orlg]nal Image \ G;‘ound Truth _ Sym-VGG _ Sym-ResNet

e ;‘1 S,

Prec: 027 Rec.: 0.21

FOlO Max 026 F024 Max: 0.39
Prec 0 OO Rec.: 0.00 ‘ Prec: 0.09, Rec.: 0.31
F: 0.00, Max: 1.09 F: 0.14, Max: 0.94
Prec: 0. 07 Rec.: 0.04 Prec: 0.50, Rec.: 0.54
F: 0.05, Max: 0.13 F: 0.52, Max: 0.00
Prec: 1.00, Rec.: 0.98 Prec: 1.00, Rec.: 0.94
F: 0.99, Max: 1 00 F: 0.97, Max: 0.18

— ‘ —

Prec: 0.04, Rec.: 0.12 Prec: 0.40, Rec.: 0.23
F: 0.05, Max: 1.12 F: 0.29, Max: 0.00
Prec: 0.70, Rec.: 0.59 Prec: 0.87, Rec.: 0.84
F: 0.64, Max: 1.03 F: 0.85, Max: 1.05

Continued on next page

40



Ori

inal Image

Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
S

Ground Truth

Prec: 0.74, Rec.: 0.68

F:0.71, Max: 1.16

0 9, Rec.: 0.09
F: 0.09, Max: 0.43

Prec: 0.56, Rec.: 0.70
F: 0.62, Max: 1.11

: |
Prec: 0.84, Rec.: 077

F: 080 Max: 1.01

Prec: 0.54, Rec.: 0.56
F: 0.55, Max: 0.97

Sym-ResNet

Prec: 0.79, Rec.: 0.84

F 0.82, Max: 0.00

: 0. 38 Rec.: 0.48
F: 0.43, Max: 0.00

Prec: 0.19, Rec.: 0.49
F: 0.27, Max: 0.03

Prec: 0.80.; Rec.: 0.80
F: 0.80, Max: 0.69

Prec: 0.84, Rec.: 0.73
F: 0.78, Max: 1.02
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Table 7 — Reflection Symmetry Competition Testing Set - Contmued from previous page
Ground Truth | Sym-VGG Sym ResNet

-E ~ v i

Original Image

Prec: 0.06, Rec.: 0.03 ‘ Prec: 0.21, Rec.: 0.27
F: 0.24, Max: 0.14

F: 0.04, Max: 0.81

Prec: 0.64, Rec.: 0.73 ‘ Prec: 0.63, Rec.: 0.75
F: 0.68, Max: 1.16 F: 0.69, Max: 0.97

Prec: 070 Rec.: 0.39 ‘ Prec: 093 Rec.: 0.64
F: 0.50, Max: 1.02 F: 0.76, Max: 0.15

Prec: O.§0, Rec.: 0.24 7
F: 0.38, Max: 0.82

Prec: 0.52, Rec.: 0.38 ‘ Prec: 0.65, Rec.: 0.39
F: 0.44, Max: 0.98 F 0.49, Max: 0. 72

Prec: 0.01, Rec.: 0.01 ‘ - ] Prec: 0.04, Rec.: 0.15

F: 0.01, Max 1.04

" ;
.

F: 0.06, Max: 0.44

a i
‘.

’ ( b y

3 A

Prec 025 Rec.: 0.10 - Prec 032 Rec.: 0.36
F: 0.14, Max: 0.99 F: 0.34, Max: 0.00

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Ground Truth Sym-VGG Sym-ResNet

il J \\2' k 1A A

__Original Imag,

Prec: 0.12, Rec.: 0. 15 . Prec: 0.36, Rec.: 0.27
F:0.13, Max: 1.14 F: 0.31, Max: 0.00
Prec: 0.60, Rec.: 0.63 Prec: 0.86, Rec.: 078

F: 0.62, Max: 1.11 F: 0.82, Max: 0.46

Prec: 0.32, Rec.: 0.53 Prec: 0.49, Rec.: 0.74

F: 0.40, Max: 1.08 F: 0.59, Max: 0.62
Prec: 0.91, Rec.: 0.87 Prec: 0.90, Rec.: 0.90
F: 0.89, Max: 1.08 F: 0.90, Max: 0.43

Prec: 0.77, Rec.: 0.77 Prec: 0.52, Rec.: 0.80
F: 0.77, Max: 1.06 F: 0.63, Max: 0.00

Prec: 062 Rec.: 0.68 ‘ Prec: 045 Rec.: 0.73

F: 0.65, Max: 1.06 F: 0.56, Max: 0.91

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-ResNet

*|.
‘»’

Prec:~0.75, Rec.: 0.44 ‘ Prec 079 Rec.: 0.71
F: 0.55, Max: 1.09 F: 0.75, Max: 1.28

Prec: 0.63, Rec.: 0.41 ‘  Prec: 0.80, Rec.: 0.46
F: 0.49, Max: 1.07 F: 0.59, Max: 1.32

Prec: 0.10, Rec.: 0.13 ‘ Prec: 0.55, Rec.: 0.06
F: 0.11, Max: 1.02 F: 0 11 Max: 0.78

Prec: 0.73, Rec.: 0.94
F: 0.82, Max: 1.13

Prec: 0.44, Rec.: 0.89
F: 0.59, Max: 0.44

Prec: 0.78, Rec.: 0.28 Prec: 0.58, Rec.: 0.70
F: 0.41, Max: 1.23 F: 0.64, Max: 0.44

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth _ Sym-VGG , Sym-ResNet

ec: 0., Rec.: 0.46 ‘ ec: O., Rec: 0.65
F: 0.50, Max: 1.16

F: 0.70, Max: 1.19

Prec: 0.11, Rec.: 0.19 Prec: 024 Rec.: 0.20

F: 0.14, M 0.95 F: 0.22, Max: 1.08
Prec: 0.62, Rec.: 0.37 Prec: 0.95, Rec.: 0.58
F: 0.47, Max: 1.12 F:0.72. Max: 110

Prec: 0.>49-, Rec.: 0.74 ‘ Prec: 0.90, Rec.: 0.37
F: 0.59, Max: 1.11 F: 0.53, Max: 0.10

Prec: 0.10, Rec.: 0.12 Prec: 0.39, Rec.: 0.17
F: 0.11, Max: 0.99 F: 0.24, Max: 0.42

Prec: 0.85, Rec.: 0.67 Prec: 0.95, Rec.: 0.80
F: 0.75, Max: 1.12 F: 0.87, Max: 1.12

Continued on next page
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Table 7 — Reflection Symmetry Competition Testing Set - Continued from previous page
Ground Truth Sym-VGG S

Prec: 0.19, Rec.: 0.71 ‘ Prec: 0.14, Rec.: 0.87

F: 0.31, Max: 1.11 F: 0.25, Max: 0.65

Prec: 0.68, Rec.: 0.50

F: 0.57, Max: 1.12

Prec: 0.27, Rec.: 0.22 ‘ Prec: 0.28, Rec.: 0.39
F: 0.24, Max: 1.06 F: 0.33, Max: 1.04

Prec: 0.73, Rec.: 0.29 ‘ Prec: 0.79, Rec.: 0.69

F: 0.42, Max: 1.10 F: 0.74, Max: 0.50

|l

Prec: 0.57, Rec.: 0.70 ‘ Prec: 0.81, Rec.: 0.88
F: 0.63, Max: 1.10 F: 0.85, Max: 1.10
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Table 8: Examples of rotation symmetry with the original image, ground-truth, the output for Sym-NET, the precision (prec.),
the recall (rec.), and the F-Measure values (F) for the maximum per image F-measure and the maximum of the Sym-NET
output (max) on the Symmetry Competition [2] testing images sorted by the descending overall F-measure.

Table 8 — Rotation Symmetry Competition Testing Set
Original Image Ground Truth Sym-VGG ] Sym-ResNet

; ,y o 5 % I 5 s ' > »
Prec: 0.00, Rec.: 0.99 ‘ Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.00 F: 0.00, Max: 0.00

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.24, Rec.: 0.69
F: 0.00, Max: 0.28 F: 0.35, Max: 0.82

Prec:0.67, Rec.: 0.59 ‘ ' Prec:0.45, Rec.: 0.59
F: 0.63, Max: 0.61 F: 0.51, Max: 0.89

Prec: 0.46, Rec.: 0.56 ‘ Prec: 0.57, Rec.: 0.73

F:<0.50, Max: 1.44 F: 0.64, Max: 1.26

Prec: 0.00, Rec.: 1.00 ‘ Prec: 0.37, Rec.: 0.85
F: 0.00, Max: 0.00 F: 0.51, Max: 0.67

Prec: 0.00, Rec.: 0.91 ‘ ) Prec: 0.02, Rec.: 0.43
F: 0.00, Max: 0.00 F: 0.04, Max: 0.00
Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
Ground Truth Sym-VGG Sym-ResNet

Original Image

B e
~"" i

Prec: 0.00, Rec.: 0.00 ‘ 7 Pre: .03, Rec.: 0.95
F: 0.00, Max: 0.15

F: 0.05, Max: 0.57

Prec: 0.76, Rec.: 0.83 ‘ Prec: 0.35, Rec.: 0.59
F: 0.79, Max: 1.13 F: 0.44, Max: 0.94

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.10, Rec.: 0.34
F: 0.00, Max: 0.28 F: 0.15, Max: 0.55

‘ . \

Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.23, Rec.: 0.89
F: 0.00, Max: 1.31 F: 0.37, Max: 1.23

Prec: 0.01, Rec.: 0.54 Prec: 0.28, Rec.: 0.41
F: 0.01, Max: 0.03 F: 0.33, Max: 0.38
Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
Ground Truth Sym-VGG | Sym-ResNet

Ori

inal Image

Prec: 0.37, Rec.: 0.64
F: 0.47, Max: 0.71

" Prec: 0.00, Rec.: 1.00
F: 0.00, Max: 0.00

Prec: 0.10, Rec.: 0.72 ‘ Prec: 0.40, Rec.: 0.77
F:0.17, Max: 1.11 F: 0.53,_Max: 1.28

Prec: 0.00, Rec.: 0.00 Prec: 0.01, Rec.: 0.50

F: 0.00, Max: 0.77 F: 0.01, Max: 0.00
855 - -
Prec: 0.59, Rec.: 0.39 Prec: 0.11, Rec.: 0.67
F: 0.47, Max: 0.70 F: 0.19, Max: 0.71
‘ﬂ@z l ] |. jl' - z l-
Prec: 0.92, Rec.: 0.95 Prec: 0.87, Rec.: 0.95
F: 0.93, Max: 1.20 F091 Max: 1.36
Prec: 0.04, Rec.: 0.95 Prec: 0.32, Rec.: 0.69
F008 Max: 0.00 F044 Max: 1.17
Prec: 0.00, Rec.: 0.00 Prec: 0.17, Rec.: 0.88
F: 0.00, Max: 0.21 F: 0.29, Max: 0.39

Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
Original I Gund Truth Sym-VGG Sym-ResNet

Prec: 0.4, Rec.: 0.94 ‘ Prec: 0.6, Rec.: 0.83

F: 0.89, Max: 1.24 F: 0.74, Max: 0.77

Prec: 5 Rec.: 0.69
F: 0.64, Max: 1.19

-
S 7
-

Prec 0.00, Rec.: 0.60 ‘ Prec 0.00, Rec.: 0.00
F: 0.01, Max: 0.05 F: 0.00, Max: 0.82

"Prec: 0.32, Rec.: 0.32
F: 0.32. Max: 0.90

Prec: - , Rec.: 0.81
F: 077 Max 1.18

Prec: 0.37, Rec.: 0.49
F: 0.42, Max: 1.04

Prec: 0.55, Rec.: 0.72
F: 0.62, Max: 1.19

Prec 0.01, Rec.: 0.74
F: 0.02, Max: 0.00

Prec: 0.30, Rec.: 0.27 Prec: 0.11, Rec.: 0.32
F: 0.28, Max 1.10 F: 0.16, Max 0.64

"~ Prec: 0.73, Rec.: 0.75 ' Prec: 0.41, Rec.: 0.88
F: 0.74, Max: 0.05 F: 0.55, Max: 0.52

Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
Sym-ResNet

Orlg]nal Image | Ground Truth | Sym-VGG

Prec: 0.05, Rec.: 0.66 Prec: 0.22, Rec.: 0.72
F: 0.09, Max 0.00 F: 0.34, Max 0.97

Prec: 000 Rec.: 1.00 Prec: 0.05, Rec.: 0.95
FOOO Max 0.01 F009 Max 0.37

Prec: 0.15, Rec.: 0.56 ‘ " Prec: 0.39, Rec.: 0.86
F: 0.24, Max: 1.24 F: 0.54, Max: 1.17

A

Prec: 0.24, Rec.: 0.81 ‘ Prec: 0.26, Rec.: 0.77
F: 0.37, Max: 1.28 F: 0.39, Max: 1.29

Prec: 0.44, Rec.: 0.20 Prec: 0.63, Rec.: 0.20
F: 0.27, Max: 0.70 F: 0.30, Max: 0.61

Prec: 0.64, Rec.: 0.62 Prec: 0.56, Rec.: 0.48
F: 0.63, Max: 1.31 F: 0.51, Max: 1.19

Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
Ground Truth Sym-VGG m-ResNet

Original Image

Prec: 0.06, Rec.: 0.17 Prec: 0.16, Rec.: 0.19
F: 0.09, Max: 1.16 F018 Max: 0.75

' *-

Prec: 0.00, Rec.: 0.00 ‘ “Prec: 0.06, Rec.: 0.78
F: 0.00, Max: 1.02 F: 0.1, Max: 0.58

Prec: 0.38, Rec.: 0.49 ‘ Prec034 Rec.: 0.34
F: 0.43, Max: 1.17 F: 0.34, Max: 0.83

Prec 0.30, Rec.: 0.23 Prec 034 Rec.: 0.23
F:0.26. Max: 132 F: 0.27. Max: 0.82
Prec: 0.33, Rec.: 0.30 ) Prec: 0.63, Rec.: 0.25

F: 0.31, Max: 1.23 F: 0.36, Max: 0.96

\ Prec: 0759\, Rec.: 0.75 ‘ \ Prec: OT47\, Rec.: 0.59

F: 0.66, Max: 1.32 F: 0.52, Max: 0.87

Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
Original Ima, | Ground Truth | Sym-VGG [ Sym-ResNet

i -

Prec: 0.69, Rec.: 0.62
F: 0.65, Max: 1.03

.-
A
9

Prec: 0.22, Rec.: 0.68 ‘ Prec: 0.20, Rec.: 0.59
F: 0.33, Max: 0.98 F: 0.30, Max: 1.01

| T 8 oy
¢ 4w <

Prec: 0.29, Rec.: 0.51 Prec: 0.31, Rec.: 0.35
F: 0.37, Max: 1.23 F: 0.33, Max: 1.15

J rec: 0.65, Rec.: 0.68
F: 0.66, Max: 1.15
3 ‘~

Prec: 0.70, Rec.: 0.65 ‘ B rec: 0‘.58, Rc.: 0.48
F: 0.68, Max: 1.33 F: 0.52, Max: 1.01

Prec: 0.69, Rec.: 0.57
F: 0.63, Max: 1.13

Prec: 0.29, Rec.: 0.33 ‘ Prec: 0.12, Rec.: 0.08

' F: 0.31, Max: 0.99

Prec: 0.38, Rec.: 0.16 ‘ rec: 0.51 Rec.: 0.41
F: 0.22, Max: 0.87 F: 0.46, Max: 1.04

Continued on next page

' F: 0.09, Max: 0.07
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
round Truth Sym-VGG Sym-ResNet

inal Image

Ori

Prec: 0.31, Rec.: 0.60 ‘ Prec: 0.26, Rec.: 0.73

F: 0.40, Max: 1.11 F: 0.38, Max: 1.22

Prec 004 Rec.: 0.35
F: 0.07, Max: 091

Prec 002 Rec.: 0.17
F: 0.04, Max: 1.07

Prec 041 Rec.: 0.22 ‘ - Prec’: 0.40, Rec.: 0.31
F: 0.28, Max: 1.15 F: 0.35, Max: 1.15

Prec: 0.69, Rec.: 0.59 Prec: 0.17, Rec.: 0.51
F: 0.64, Max: 1.14 F: 0.26, Max: 0.50

Prec 0., Rec.: 0.08 ‘ Prec: 0.40, Rec.: 0.16
F: 0.09, Max: 1.16 F: 0.23, Max: 1.13

Prec: 0.34, Rec.: 0.48 ‘ ' Prec: 0.38, Rec.: 0.62

F: 0.40, Max: 1.10 F: 0.48, Max: 1.09

Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page
Ground Truth Sym-VGG Sym-ResNet
W y Y

Original Image

Prec: 0.58, Rec.: 0.49
F: 0.53, Max: 0.88

Prec: 0.39, Rec.: 0.49
F: 0.43, Max: 1.08

AR

Prec: 0.07, Rec.: 0.44 ‘ Prec: 0.05, Rec.: 0.92
F: 0.12, Max: 0.65 F: 0.09, Max: 0.82

Prec: 0.05, Rec.: 0.45 ‘ Prec: 0.12, Rec.: 0.98
F: 0.10, Max: 0.51 F: 0.21, Max: 0.64

Prec: 0.54, Rec.: 0.74 ‘ ‘ Prec: 0.65, Rec.: 0.49
F062 Max: 1.08 F056 Max: 0.95

Prec 0.17, Rec.: 0.30 ‘ Prec 045 Rec.: 0.25

F:0.21, Max: 1.17 F: 0.32, Max: 0.99

Continued on next page
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Table 8 — Rotation Symmetry Competition Testing Set - Continued from previous page

Original Image | Ground Truth | Sym-VGG Sym-ResNet

‘WPrec: 6.56, Rec.: 0.71 ‘ k Prec: 0.45, Rec.: 0.67
F: 0.62, Max: 1.22 F: 0.54, Max: 1.17

Prec: 0.27, Rec.: 0.73
F: 0.40, Max: 1.35

Prec: 0.31, Rec.: 0.80
F:0.44, Max: 1.11

Prec: 0.40, Rec.: 0.76
F: 0.52, Max: 1.26

LN

Prec: 0.60, Rec.: 0.68
F: 0.64, Max: 1.19

N
LT

Prec: 0.57, Rec.: 0.37 Prec: 0.34, Rec.: 0.12
F: 0.45, Max: 1.32 F: 0.18, Max: 1.19
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Table 9: Examples of reflection symmetry and progressively adding more noise to one side of the symmetry from 4 images
in the symmetry competition dataset [2] testing images. Images are shown with the original image, ground-truth, the output
for Sym-NET, the precision (prec.), the recall (rec.), and the F-Measure values (F) for the maximum per image F-measure
and the maximum of the Sym-NET output (max).

Table 9 — Reflection Symmetry Stress Test
Sym-VGG Sym-ResNet

A
¥

Original Image Ground Truth

‘Prec: 0.00, Rec.: 0.00 ‘ o bPrec: 0.45, Rec.: 0.54
F: 0.00, Max: 1.01 F: 0.49, Max: 1.14

Prec: 0.30, Rec.: 0.78
F: 0.43, Max: 0.98

Prec: 0.24, Rec.: 0.79
F: 0.37, Max: 0.93

Prec: 0.27, Rec.: 0.65 ‘ Prec: 0.02, Rec.: 0.10
F: 0.38, Max: 0.96 F: 0.03, Max: 0.92

Prec: 0.22, Rec.: 0.53 ‘ Prec: 0.03, Rec.: 0.16
F: 0.31, Max: 0.92 F: 0.05, Max: 0.92

Prec: 0.23, Rec.: 0.58 ‘ Prec: 0.03, Rec.: 0.18
F: 0.33, Max: 0.89 F: 0.06, Max: 0.93

Continued on next page
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Table 9 — Reflection Symmetry Stress Test - Continued from previous page
Original Image Ground Truth Sym-VGG Sym-ResNet

Prec: 0.03, Rec.: 0.14
F; 0.05, Max: 0.92

Prec: 0.04, Rec.: 0.19
F: 0.06, Max: 0.93

Prec: 0.04, Rec.: 0.19
F: 0.07, Max: 0.93

Prec: 0.27, Rec.: 0.70 Prec: 0.03, Rec.: 0.17
F: 0.39, Max: 091 F: 0.06, Max: 0.93
Continued on next page
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Table 9 — Reflection Symmetry Stress Test - Continued from previous page
Original Image Ground Truth — Sym-VGG — Sym-ResNet

|

Pec: 0.77, Rec.: 0.71 ‘ Pec: 0.98, Rec.: 0.65
F: 0.74, Max: 1.11 F: 0.78, Max: 1.19

Pec: 0.14, Rec.: 0.13
F: 0.14, Max: 0.83

' ec: 0.00, Rec.: 0.00
F: 0.00, Max: 1.00

>
LA
Prec: 0.03, Rec.: 0.10
F: 0.04, Max: 0.80

Prec: 0.00, Rec.: 0.00
F: 0.00, Max: 1.00

- % D
Pec: 0.02, Rec.: 0.15
F: 0.04, Max: 0.80

ec: 0.00, Rec.: 0.00
F: 0.00, Max: 1.00

Pec 0.06, Rec.: 0.07 7
F: 0.06, Max: 0.80

Pec: 0.0, Rec.: 0.00
F: 0.00, Max: 1.01

rec: 0.04, Rec.: 0.32
F: 0.07, Max: 0.81

Prec: 0.00, Rec.: 0.00
0.00, Max: 1.00

Pec: 0.00, Rec.: 0.00 ‘ Pec0.14, Rec.: 0.07
F: 0.00, Max: 0.99 F: 0.10, Max: 0.79
Continued on next page
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Table 9 — Reflection Symmetry Stress Test - Continued from previous page
S S

“Prec: 0.00, Rec.: 0.00 ‘ ~ Prec: 0.12, Rec.: 0.08
F: 0.00, Max: 1.00 F: 0.09, Max: 0.82

" Prec: 0.00, Rec.: 0.00 Pec: 0.06, Rec.: 0.07
F: 0.00, Max: 1.00 F: 0.06, Max: 0.81

, e N DN
Prec: 0.00, Rec.: 0.00 ‘ Prec: 0.05, Rec.: 0.38
F: 0.00, Max: 1.00 F: 0.08, Max: 0.79

Prec: 0.98, Rec.: 0.80 Prec: 0.96, Rec.: 0.73
F: 0.88, Max: 1.02 F: 0.83, Max: 1.13

Prec: 0.15, Rec.: 0.14
F: 0.15, Max: 0.75

Prec: 0.33, Rec.: 0.16
F: 0.21, Max: 0.72

Prec: 0.00, Rec.: 0.00 ‘ rec: 0.02, Rec.: 0.11
F: 0.00, Max: 0.79 F: 0.03, Max: 0.74
Continued on next page
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Table 9 — Reflection Symmetry Stress Test - Continued from previous page
Ground Truth Sym-VGG Sym-ResNet

_ Original Image

& by
Prec: 0.00, Rec.: 0.00 Prec 0.02, Rec 0.09
F: 0.00, Max: 0.75 F: 0.03, Max: 0.73

—_—
Prec: 0.00, Rec.: 0.00 Prec: 0.02, Rec.: 0.07

F: 0.00, Max: 0.64 F: 0.03, Max: 0.71

Prec: 0.00, Rec.: 0.00 Prec: 0.02, Rec.: 0.10
F: 0.00, Max: 0.55 F: 0.04, Max: 0.71

Prec: 0.00, Rec.: 0.00 v Prec: 0.04, Rec.: 0.09
F: 0.00, Max: 0.53 F: 0.05, Max: 0.72

—
Prec: 0.00, Rec.: 0.00 ' Prec: 0.03, Rec.: 0.13
F: 0.00, Max: 0.47 F: 0.05, Max: 0.73

Continued on next page
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Table 9 — Reflection Symmetry Stress Test - Continued from previous page
Ground Truth Sym-VGG Sym-ResNet

Original Image

- &

Prec: 0.00, Rec.: 0.00 ‘ Prec 0.03, Rec.: 0.23
F: 0.00, Max: 0.40 F: 0.05, Max: 0.74
Prec: 0.00, Rec.: 0.00 Prec: 0.02, Rec.: 0.16
F: 0.00, Max: 0.40 F: 0.03, Max: 0.73
Prec: 0.75, Rec.: 0.53 v Prec: 0.80, Rec 0.76
F 0.62, Max: 0.97 F: 0.78, Max: 1.09

; 4 . 2

Prec 0.18, Rec.: 0.04 Prec: 0.08, Rec.: 0.43
F 0.06, Max: 1.05 F: 0.13, Max: 1.00

“Prec: 007, Reco: 0,05 "~ Prec: 0.06, Rec.: 0.41
F: 0.06, Max: 0.87 F: 0.10, Max: 0.92

Prec: 0.12, Rec.: 0.05 » Prec: 0.04, Re.: 0.27
F: 0.07, Max: 0.77 F: 0.07, Max: 0.87

Continued on next page
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Table 9 — Reflection Symmetry Stress Test - Continued from previous page
Truth m-VGG Sym-ResNet

" Prec: 0.01, Rec.: 0.01 Prec: 0.07, Rec.: 0.02
F 0.01, Max: 0.74 F: 0.03, Max: 0.88

Prec: 0.10, Rec.: 0.03 v Prec: 0.01, ec.: 0.06
F: 0.05, Max: 0.63 F: 0.02, Max: 0.85

Prec: 0.12, Rec.: 0.03 | rec: 0.03, ec.: 0.11
F: 0.05, Max: 0.58 F: 0.04, Max: 0.80

Prec: 0.01, Rec.: 0.01 ' Prec: 0.02, ec.: 0.11
F: 0.01, Max: 0.72 F: 0.03, Max: 0.80

Prec 0.02, Rec.: 0.02 » Prec: 0.03, ec.: 0.11
F: 0.02, Max: 0.52 F: 0.05, Max: 0.84

Prec 0.00, Rec.: 0.00 . v rec: 0.03, ec.: 0.12
F: 0.00, Max: 0.62 F: 0.05, Max: 0.84
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Reflection Symmetry
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Figure 2: Example activations from Sym-VGG showing visualization of the networks. The activations shown are the sum of
all the activation channels as each layer. We also deconvolve the activation back to the input layer using Zeiler and Fergus’
method [7] to try to glimpse what the network is picking up on in the image at each layer (gray images). (Best viewed
electronically and zoomed in).
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