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1. Figure 6 update
To make our evaluation complete, we use two ways to

scale:
• Local Scaling: scaling each heatmap image output to

have a range of 0-1.
• 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 (µ:0 σ: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 2.7e-14
SRF 0.19 8.5e-11 4e-16

FSDS 0.21 3.9e-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.
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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

5-15-1
Prec: 0.96, Rec.: 0.78

F: 0.86, Max: 1.11
Prec: 0.90, Rec.: 0.94

F: 0.92, Max: 1.26

5-25-2
Prec: 0.94, Rec.: 0.84

F: 0.89, Max: 1.08
Prec: 0.90, Rec.: 0.80

F: 0.85, Max: 1.16

5-35-3
Prec: 0.73, Rec.: 0.85

F: 0.79, Max: 1.03
Prec: 0.91, Rec.: 0.94

F: 0.93, Max: 1.05

5-45-4
Prec: 0.77, Rec.: 0.75

F: 0.76, Max: 1.17
Prec: 0.87, Rec.: 0.77

F: 0.82, Max: 1.06

5-55-5
Prec: 1.00, Rec.: 0.75

F: 0.86, Max: 0.89
Prec: 0.92, Rec.: 0.73

F: 0.82, Max: 1.25

5-65-6
Prec: 1.00, Rec.: 0.86

F: 0.92, Max: 1.10
Prec: 0.88, Rec.: 0.51

F: 0.64, Max: 1.21

5-75-7
Prec: 0.80, Rec.: 0.62

F: 0.70, Max: 1.14
Prec: 0.73, Rec.: 0.73

F: 0.73, Max: 1.13
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

5-85-8
Prec: 0.68, Rec.: 0.58

F: 0.63, Max: 1.08
Prec: 0.86, Rec.: 0.82

F: 0.84, Max: 1.15

5-95-9
Prec: 1.00, Rec.: 1.00

F: 1.00, Max: 1.01
Prec: 0.83, Rec.: 0.92

F: 0.87, Max: 1.10

5-105-10
Prec: 0.66, Rec.: 0.59

F: 0.62, Max: 1.12
Prec: 0.83, Rec.: 0.75

F: 0.79, Max: 1.21

5-115-11
Prec: 0.87, Rec.: 0.51

F: 0.65, Max: 1.12
Prec: 0.63, Rec.: 0.72

F: 0.67, Max: 1.05

5-125-12
Prec: 0.86, Rec.: 0.48

F: 0.62, Max: 1.11
Prec: 0.83, Rec.: 0.57

F: 0.68, Max: 1.15

5-135-13
Prec: 0.90, Rec.: 0.52

F: 0.66, Max: 1.08
Prec: 0.82, Rec.: 0.54

F: 0.65, Max: 1.15

5-145-14
Prec: 0.61, Rec.: 0.76

F: 0.68, Max: 0.93
Prec: 0.92, Rec.: 0.54

F: 0.68, Max: 1.11
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

5-155-15
Prec: 0.73, Rec.: 0.52

F: 0.61, Max: 1.10
Prec: 0.69, Rec.: 0.74

F: 0.71, Max: 1.06

5-165-16
Prec: 0.98, Rec.: 0.51

F: 0.67, Max: 1.05
Prec: 0.93, Rec.: 0.43

F: 0.59, Max: 1.13

5-175-17
Prec: 0.62, Rec.: 0.68

F: 0.65, Max: 1.08
Prec: 0.93, Rec.: 0.56

F: 0.70, Max: 1.21

5-185-18
Prec: 0.65, Rec.: 0.68

F: 0.66, Max: 1.06
Prec: 0.66, Rec.: 0.72

F: 0.68, Max: 1.16

5-195-19
Prec: 0.72, Rec.: 0.58

F: 0.64, Max: 1.05
Prec: 0.78, Rec.: 0.72

F: 0.75, Max: 1.07

5-205-20
Prec: 0.80, Rec.: 0.50

F: 0.62, Max: 1.02
Prec: 0.75, Rec.: 0.64

F: 0.69, Max: 1.09
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

5-215-21
Prec: 0.78, Rec.: 0.56

F: 0.65, Max: 0.78
Prec: 0.87, Rec.: 0.55

F: 0.68, Max: 0.98

5-225-22
Prec: 0.78, Rec.: 0.54

F: 0.64, Max: 1.11
Prec: 0.68, Rec.: 0.50

F: 0.58, Max: 1.33

5-235-23
Prec: 0.76, Rec.: 0.35

F: 0.48, Max: 1.13
Prec: 0.83, Rec.: 0.66

F: 0.73, Max: 1.05

5-245-24
Prec: 0.58, Rec.: 0.46

F: 0.52, Max: 1.03
Prec: 0.75, Rec.: 0.77

F: 0.76, Max: 1.21

5-255-25
Prec: 0.53, Rec.: 0.56

F: 0.54, Max: 1.15
Prec: 0.83, Rec.: 0.71

F: 0.77, Max: 1.12

5-265-26
Prec: 0.69, Rec.: 0.66

F: 0.68, Max: 1.03
Prec: 0.45, Rec.: 0.56

F: 0.50, Max: 1.14

5-275-27
Prec: 0.82, Rec.: 0.62

F: 0.70, Max: 1.11
Prec: 0.59, Rec.: 0.41

F: 0.48, 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 Sym-ResNet

5-285-28
Prec: 0.71, Rec.: 0.62

F: 0.66, Max: 1.11
Prec: 0.59, Rec.: 0.66

F: 0.62, Max: 1.24

5-295-29
Prec: 0.90, Rec.: 0.45

F: 0.60, Max: 1.06
Prec: 0.88, Rec.: 0.40

F: 0.55, Max: 1.16

5-305-30
Prec: 0.55, Rec.: 0.72

F: 0.62, Max: 1.02
Prec: 0.39, Rec.: 0.76

F: 0.52, Max: 1.06

5-315-31
Prec: 0.66, Rec.: 0.62

F: 0.64, Max: 1.09
Prec: 0.96, Rec.: 0.54

F: 0.69, Max: 1.27

5-325-32
Prec: 0.64, Rec.: 0.47

F: 0.54, Max: 1.11
Prec: 0.70, Rec.: 0.54

F: 0.61, Max: 1.18

5-335-33
Prec: 0.94, Rec.: 0.37

F: 0.53, Max: 1.08
Prec: 0.86, Rec.: 0.59

F: 0.70, Max: 1.14

5-345-34
Prec: 0.78, Rec.: 0.52

F: 0.62, Max: 1.16
Prec: 0.90, Rec.: 0.45

F: 0.60, Max: 1.11
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

5-355-35
Prec: 0.73, Rec.: 0.48

F: 0.58, Max: 1.08
Prec: 0.92, Rec.: 0.46

F: 0.61, Max: 1.05

5-365-36
Prec: 0.99, Rec.: 0.74

F: 0.84, Max: 1.05
Prec: 0.86, Rec.: 0.51

F: 0.64, Max: 1.07

5-375-37
Prec: 0.78, Rec.: 0.52

F: 0.63, Max: 1.09
Prec: 0.65, Rec.: 0.42

F: 0.51, Max: 1.08

5-385-38
Prec: 0.83, Rec.: 0.84

F: 0.83, Max: 1.12
Prec: 0.30, Rec.: 0.31

F: 0.30, Max: 0.85

5-395-39
Prec: 1.00, Rec.: 0.88

F: 0.93, Max: 1.10
Prec: 0.59, Rec.: 0.75

F: 0.66, Max: 1.13

5-405-40
Prec: 0.67, Rec.: 0.40

F: 0.50, Max: 1.06
Prec: 0.83, Rec.: 0.47

F: 0.60, Max: 1.12

5-415-41
Prec: 0.68, Rec.: 0.36

F: 0.47, Max: 1.12
Prec: 0.68, Rec.: 0.79

F: 0.73, Max: 1.10
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

5-425-42
Prec: 0.58, Rec.: 0.44

F: 0.50, Max: 1.09
Prec: 0.68, Rec.: 0.55

F: 0.61, Max: 1.06

5-435-43
Prec: 0.58, Rec.: 0.44

F: 0.50, Max: 1.07
Prec: 0.62, Rec.: 0.58

F: 0.60, Max: 1.14

5-445-44
Prec: 0.89, Rec.: 0.43

F: 0.58, Max: 1.10
Prec: 0.68, Rec.: 0.40

F: 0.50, Max: 1.15

5-455-45
Prec: 0.59, Rec.: 0.60

F: 0.59, Max: 1.08
Prec: 0.47, Rec.: 0.57

F: 0.52, Max: 1.13

5-465-46
Prec: 0.73, Rec.: 0.46

F: 0.56, Max: 1.14
Prec: 0.84, Rec.: 0.42

F: 0.56, Max: 1.07

5-475-47
Prec: 0.59, Rec.: 0.41

F: 0.48, Max: 1.08
Prec: 0.54, Rec.: 0.75

F: 0.62, Max: 1.06

5-485-48
Prec: 0.56, Rec.: 0.50

F: 0.53, Max: 1.07
Prec: 0.51, Rec.: 0.53

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 Sym-ResNet

5-495-49
Prec: 0.27, Rec.: 0.56

F: 0.37, Max: 0.64
Prec: 0.61, Rec.: 0.92

F: 0.73, Max: 0.81

Bottom 50 Images

5-505-50
Prec: 0.51, Rec.: 0.50

F: 0.50, Max: 1.02
Prec: 0.71, Rec.: 0.54

F: 0.61, Max: 1.03

5-515-51
Prec: 0.31, Rec.: 0.16

F: 0.21, Max: 1.02
Prec: 0.17, Rec.: 0.63

F: 0.26, Max: 1.08

5-525-52
Prec: 0.31, Rec.: 0.28

F: 0.29, Max: 1.15
Prec: 0.18, Rec.: 0.34

F: 0.23, Max: 1.07

5-535-53
Prec: 0.43, Rec.: 0.21

F: 0.28, Max: 0.96
Prec: 0.37, Rec.: 0.30

F: 0.33, Max: 1.02

5-545-54
Prec: 0.57, Rec.: 0.21

F: 0.31, Max: 1.10
Prec: 0.22, Rec.: 0.17

F: 0.19, Max: 1.04

5-555-55
Prec: 0.32, Rec.: 0.16

F: 0.22, Max: 1.04
Prec: 0.42, Rec.: 0.24

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

5-565-56
Prec: 0.20, Rec.: 0.07

F: 0.10, Max: 0.65
Prec: 0.48, Rec.: 0.27

F: 0.35, Max: 0.66

5-575-57
Prec: 0.35, Rec.: 0.17

F: 0.23, Max: 0.90
Prec: 0.25, Rec.: 0.33

F: 0.28, Max: 0.71

5-585-58
Prec: 0.96, Rec.: 0.15

F: 0.26, Max: 1.04
Prec: 0.17, Rec.: 0.54

F: 0.25, Max: 1.09

5-595-59
Prec: 0.83, Rec.: 0.16

F: 0.26, Max: 1.08
Prec: 0.26, Rec.: 0.17

F: 0.21, Max: 1.07

5-605-60
Prec: 0.16, Rec.: 0.06

F: 0.09, Max: 0.80
Prec: 0.33, Rec.: 0.34

F: 0.34, Max: 0.64

5-615-61
Prec: 0.43, Rec.: 0.21

F: 0.29, Max: 1.03
Prec: 0.27, Rec.: 0.37

F: 0.31, Max: 0.84

5-625-62
Prec: 0.29, Rec.: 0.21

F: 0.24, Max: 0.80
Prec: 0.31, Rec.: 0.26

F: 0.28, Max: 1.10

5-635-63
Prec: 0.19, Rec.: 0.17

F: 0.18, Max: 0.91
Prec: 0.31, Rec.: 0.59

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 Heatmap Sym-VGG Sym-ResNet

5-645-64
Prec: 0.14, Rec.: 0.33

F: 0.20, Max: 1.02
Prec: 0.18, Rec.: 0.54

F: 0.27, Max: 0.86

5-655-65
Prec: 0.15, Rec.: 0.39

F: 0.22, Max: 1.04
Prec: 0.13, Rec.: 0.28

F: 0.18, Max: 0.91

5-665-66
Prec: 0.40, Rec.: 0.21

F: 0.27, Max: 1.22
Prec: 0.40, Rec.: 0.43

F: 0.41, Max: 1.05

5-675-67
Prec: 0.11, Rec.: 0.12

F: 0.11, Max: 1.07
Prec: 0.31, Rec.: 0.28

F: 0.30, Max: 1.05

5-685-68
Prec: 0.23, Rec.: 0.20

F: 0.21, Max: 0.97
Prec: 0.23, Rec.: 0.27

F: 0.25, Max: 1.01

5-695-69
Prec: 0.09, Rec.: 0.10

F: 0.09, Max: 1.10
Prec: 0.27, Rec.: 0.33

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 Sym-ResNet

5-705-70
Prec: 0.68, Rec.: 0.09

F: 0.16, Max: 0.99
Prec: 0.34, Rec.: 0.17

F: 0.23, Max: 1.01

5-715-71
Prec: 0.21, Rec.: 0.12

F: 0.15, Max: 1.06
Prec: 0.20, Rec.: 0.29

F: 0.24, Max: 1.05

5-725-72
Prec: 0.20, Rec.: 0.17

F: 0.18, Max: 1.05
Prec: 0.21, Rec.: 0.58

F: 0.31, Max: 1.03

5-735-73
Prec: 0.28, Rec.: 0.15

F: 0.19, Max: 1.10
Prec: 0.18, Rec.: 0.21

F: 0.19, Max: 0.95

5-745-74
Prec: 0.31, Rec.: 0.19

F: 0.24, Max: 1.02
Prec: 0.11, Rec.: 0.52

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

5-755-75
Prec: 0.22, Rec.: 0.17

F: 0.19, Max: 1.19
Prec: 0.18, Rec.: 0.15

F: 0.16, Max: 1.14

5-765-76
Prec: 0.23, Rec.: 0.16

F: 0.19, Max: 1.12
Prec: 0.39, Rec.: 0.18

F: 0.24, Max: 0.99

5-775-77
Prec: 0.13, Rec.: 0.11

F: 0.12, Max: 1.03
Prec: 0.55, Rec.: 0.18

F: 0.27, Max: 1.06

5-785-78
Prec: 0.37, Rec.: 0.14

F: 0.20, Max: 1.09
Prec: 0.43, Rec.: 0.23

F: 0.30, Max: 1.14

5-795-79
Prec: 0.11, Rec.: 0.14

F: 0.12, Max: 1.05
Prec: 0.26, Rec.: 0.27

F: 0.26, Max: 1.10

5-805-80
Prec: 0.06, Rec.: 0.03

F: 0.04, Max: 0.98
Prec: 0.23, Rec.: 0.37

F: 0.29, Max: 1.03

5-815-81
Prec: 0.13, Rec.: 0.16

F: 0.14, Max: 1.12
Prec: 0.15, Rec.: 0.13

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

5-825-82
Prec: 0.24, Rec.: 0.13

F: 0.16, Max: 1.07
Prec: 0.23, Rec.: 0.18

F: 0.20, Max: 1.04

5-835-83
Prec: 0.10, Rec.: 0.58

F: 0.18, Max: 1.06
Prec: 0.13, Rec.: 0.26

F: 0.18, Max: 1.10

5-845-84
Prec: 0.19, Rec.: 0.08

F: 0.12, Max: 1.02
Prec: 0.09, Rec.: 0.17

F: 0.12, Max: 0.88

5-855-85
Prec: 0.09, Rec.: 0.48

F: 0.16, Max: 1.05
Prec: 0.08, Rec.: 0.79

F: 0.14, Max: 1.27

5-865-86
Prec: 0.21, Rec.: 0.12

F: 0.15, Max: 1.04
Prec: 0.15, Rec.: 0.23

F: 0.18, Max: 1.21

5-875-87
Prec: 0.25, Rec.: 0.15

F: 0.19, Max: 1.04
Prec: 0.15, Rec.: 0.24

F: 0.18, Max: 0.97

5-885-88
Prec: 0.14, Rec.: 0.05

F: 0.07, Max: 0.44
Prec: 0.15, Rec.: 0.37

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 Sym-ResNet

5-895-89
Prec: 0.09, Rec.: 0.39

F: 0.15, Max: 1.04
Prec: 0.59, Rec.: 0.24

F: 0.34, Max: 1.00

5-905-90
Prec: 0.08, Rec.: 0.18

F: 0.11, Max: 0.91
Prec: 0.13, Rec.: 0.24

F: 0.17, Max: 0.94

5-915-91
Prec: 0.25, Rec.: 0.12

F: 0.16, Max: 0.97
Prec: 0.07, Rec.: 0.12

F: 0.09, Max: 0.93

5-925-92
Prec: 0.20, Rec.: 0.08

F: 0.12, Max: 1.06
Prec: 0.13, Rec.: 0.23

F: 0.17, Max: 1.02

5-935-93
Prec: 0.05, Rec.: 0.13

F: 0.07, Max: 0.88
Prec: 0.14, Rec.: 0.13

F: 0.14, Max: 0.85

5-945-94
Prec: 0.22, Rec.: 0.12

F: 0.15, Max: 0.44
Prec: 0.10, Rec.: 0.05

F: 0.07, Max: 1.02

5-955-95
Prec: 0.59, Rec.: 0.04

F: 0.07, Max: 0.89
Prec: 0.48, Rec.: 0.04

F: 0.07, Max: 0.97

5-965-96
Prec: 0.21, Rec.: 0.04

F: 0.07, Max: 0.40
Prec: 0.06, Rec.: 0.18

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

5-975-97
Prec: 0.20, Rec.: 0.02

F: 0.04, Max: 1.15
Prec: 0.05, Rec.: 0.06

F: 0.05, Max: 0.94

5-985-98
Prec: 0.04, Rec.: 0.02

F: 0.03, Max: 0.98
Prec: 0.04, Rec.: 0.14

F: 0.07, Max: 0.89

5-995-99
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.21
Prec: 0.13, Rec.: 0.52

F: 0.21, Max: 1.07

5-1005-100
Prec: 0.00, Rec.: 0.01

F: 0.01, Max: 1.05
Prec: 0.04, Rec.: 0.17

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

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

6-16-1
Prec: 0.82, Rec.: 0.90

F: 0.86, Max: 1.14
Prec: 0.72, Rec.: 0.88

F: 0.79, Max: 1.00

6-26-2
Prec: 0.86, Rec.: 0.85

F: 0.86, Max: 1.34
Prec: 0.72, Rec.: 0.74

F: 0.73, Max: 1.06

6-36-3
Prec: 0.73, Rec.: 0.94

F: 0.82, Max: 1.22
Prec: 0.72, Rec.: 0.81

F: 0.76, Max: 1.08

6-46-4
Prec: 0.82, Rec.: 0.85

F: 0.84, Max: 1.09
Prec: 0.67, Rec.: 0.81

F: 0.73, Max: 1.03

6-56-5
Prec: 0.74, Rec.: 0.81

F: 0.77, Max: 1.27
Prec: 0.74, Rec.: 0.75

F: 0.75, Max: 1.09

6-66-6
Prec: 0.75, Rec.: 0.83

F: 0.79, Max: 1.22
Prec: 0.80, Rec.: 0.63

F: 0.71, Max: 1.03

6-76-7
Prec: 0.77, Rec.: 0.89

F: 0.83, Max: 1.30
Prec: 0.54, Rec.: 0.77

F: 0.63, Max: 1.12
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

6-86-8
Prec: 0.73, Rec.: 0.94

F: 0.82, Max: 1.05
Prec: 0.57, Rec.: 0.83

F: 0.68, Max: 0.94

6-96-9
Prec: 0.78, Rec.: 0.79

F: 0.79, Max: 1.02
Prec: 0.56, Rec.: 0.89

F: 0.68, Max: 1.24

6-106-10
Prec: 0.85, Rec.: 0.88

F: 0.86, Max: 1.23
Prec: 0.66, Rec.: 0.62

F: 0.64, Max: 1.10

6-116-11
Prec: 0.80, Rec.: 0.73

F: 0.76, Max: 1.09
Prec: 0.52, Rec.: 0.88

F: 0.66, Max: 1.12

6-126-12
Prec: 0.73, Rec.: 0.82

F: 0.78, Max: 1.15
Prec: 0.66, Rec.: 0.85

F: 0.74, Max: 0.74

6-136-13
Prec: 0.77, Rec.: 0.88

F: 0.82, Max: 1.25
Prec: 0.52, Rec.: 0.70

F: 0.60, Max: 1.02

6-146-14
Prec: 0.86, Rec.: 0.77

F: 0.81, Max: 0.00
Prec: 0.83, Rec.: 0.70

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 Image Ground Truth GT Heatmap Sym-VGG Sym-ResNet

6-156-15
Prec: 0.64, Rec.: 0.80

F: 0.71, Max: 1.11
Prec: 0.73, Rec.: 0.56

F: 0.63, Max: 1.03

6-166-16
Prec: 0.78, Rec.: 0.78

F: 0.78, Max: 1.24
Prec: 0.45, Rec.: 0.87

F: 0.59, Max: 1.03

6-176-17
Prec: 0.68, Rec.: 0.88

F: 0.77, Max: 1.30
Prec: 0.49, Rec.: 0.61

F: 0.54, Max: 1.04

6-186-18
Prec: 0.78, Rec.: 0.86

F: 0.82, Max: 1.29
Prec: 0.67, Rec.: 0.44

F: 0.54, Max: 1.04

6-196-19
Prec: 0.71, Rec.: 0.80

F: 0.76, Max: 1.37
Prec: 0.59, Rec.: 0.77

F: 0.67, Max: 1.95

6-206-20
Prec: 0.52, Rec.: 0.75

F: 0.62, Max: 1.07
Prec: 0.61, Rec.: 0.80

F: 0.70, Max: 0.88

6-216-21
Prec: 0.48, Rec.: 0.78

F: 0.60, Max: 0.95
Prec: 0.57, Rec.: 0.80

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

6-226-22
Prec: 0.63, Rec.: 0.85

F: 0.72, Max: 1.33
Prec: 0.49, Rec.: 0.64

F: 0.56, Max: 1.00

6-236-23
Prec: 0.69, Rec.: 0.83

F: 0.76, Max: 1.28
Prec: 0.53, Rec.: 0.64

F: 0.58, Max: 1.00

6-246-24
Prec: 0.70, Rec.: 0.81

F: 0.75, Max: 1.23
Prec: 0.64, Rec.: 0.48

F: 0.55, Max: 1.04

6-256-25
Prec: 0.69, Rec.: 0.55

F: 0.61, Max: 1.21
Prec: 0.76, Rec.: 0.56

F: 0.64, Max: 1.09

6-266-26
Prec: 0.81, Rec.: 0.84

F: 0.82, Max: 1.20
Prec: 0.71, Rec.: 0.84

F: 0.77, Max: 1.15

6-276-27
Prec: 0.63, Rec.: 0.81

F: 0.71, Max: 1.19
Prec: 0.66, Rec.: 0.43

F: 0.52, Max: 1.25

6-286-28
Prec: 0.75, Rec.: 0.65

F: 0.70, Max: 1.23
Prec: 0.53, Rec.: 0.55

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 Sym-ResNet

6-296-29
Prec: 0.68, Rec.: 0.59

F: 0.63, Max: 1.26
Prec: 0.68, Rec.: 0.58

F: 0.62, Max: 1.18

6-306-30
Prec: 0.52, Rec.: 0.79

F: 0.63, Max: 1.17
Prec: 0.59, Rec.: 0.58

F: 0.59, Max: 1.10

6-316-31
Prec: 0.64, Rec.: 0.72

F: 0.67, Max: 1.05
Prec: 0.42, Rec.: 0.72

F: 0.53, Max: 0.99

6-326-32
Prec: 0.73, Rec.: 0.83

F: 0.77, Max: 1.12
Prec: 0.61, Rec.: 0.33

F: 0.42, Max: 1.03

6-336-33
Prec: 0.80, Rec.: 0.64

F: 0.71, Max: 0.84
Prec: 0.59, Rec.: 0.80

F: 0.68, Max: 0.63

6-346-34
Prec: 0.61, Rec.: 0.64

F: 0.62, Max: 0.99
Prec: 0.71, Rec.: 0.89

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

6-356-35
Prec: 0.65, Rec.: 0.81

F: 0.73, Max: 1.10
Prec: 0.51, Rec.: 0.58

F: 0.54, Max: 0.97

6-366-36
Prec: 0.73, Rec.: 0.65

F: 0.69, Max: 1.23
Prec: 0.42, Rec.: 0.54

F: 0.47, Max: 1.09

6-376-37
Prec: 0.55, Rec.: 0.84

F: 0.66, Max: 1.23
Prec: 0.41, Rec.: 0.67

F: 0.51, Max: 1.32

6-386-38
Prec: 0.61, Rec.: 0.82

F: 0.70, Max: 0.99
Prec: 0.60, Rec.: 0.75

F: 0.66, Max: 0.87

6-396-39
Prec: 0.74, Rec.: 0.61

F: 0.67, Max: 1.07
Prec: 0.50, Rec.: 0.51

F: 0.51, Max: 1.03

6-406-40
Prec: 0.73, Rec.: 0.56

F: 0.63, Max: 1.03
Prec: 0.52, Rec.: 0.49

F: 0.50, Max: 1.14

6-416-41
Prec: 0.58, Rec.: 0.58

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

F: 0.60, Max: 1.00

6-426-42
Prec: 0.56, Rec.: 0.83

F: 0.67, Max: 0.97
Prec: 0.51, Rec.: 0.73

F: 0.60, Max: 1.10
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

6-436-43
Prec: 0.75, Rec.: 0.58

F: 0.65, Max: 1.47
Prec: 0.53, Rec.: 0.75

F: 0.62, Max: 1.41

6-446-44
Prec: 0.77, Rec.: 0.47

F: 0.58, Max: 1.06
Prec: 0.64, Rec.: 0.47

F: 0.54, Max: 1.07

6-456-45
Prec: 0.33, Rec.: 0.85

F: 0.47, Max: 0.02
Prec: 0.65, Rec.: 0.78

F: 0.71, Max: 1.20

6-466-46
Prec: 0.69, Rec.: 0.72

F: 0.71, Max: 1.23
Prec: 0.48, Rec.: 0.39

F: 0.43, Max: 0.91

6-476-47
Prec: 0.72, Rec.: 0.58

F: 0.64, Max: 0.97
Prec: 0.58, Rec.: 0.63

F: 0.61, Max: 1.10

6-486-48
Prec: 0.61, Rec.: 0.80

F: 0.70, Max: 0.88
Prec: 0.62, Rec.: 0.85

F: 0.72, Max: 0.77

6-496-49
Prec: 0.75, Rec.: 0.57

F: 0.64, Max: 1.06
Prec: 0.42, Rec.: 0.56

F: 0.48, Max: 1.03
Continued on next page

25



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

Bottom 50 Images

6-506-50
Prec: 0.64, Rec.: 0.47

F: 0.54, Max: 1.06
Prec: 0.79, Rec.: 0.48

F: 0.59, Max: 0.57

6-516-51
Prec: 0.17, Rec.: 0.51

F: 0.25, Max: 1.18
Prec: 0.01, Rec.: 0.95

F: 0.03, Max: 0.99

6-526-52
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.94
Prec: 0.66, Rec.: 0.22

F: 0.33, Max: 0.55

6-536-53
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.01
Prec: 0.42, Rec.: 0.30

F: 0.35, Max: 0.47

6-546-54
Prec: 0.03, Rec.: 0.35

F: 0.06, Max: 0.01
Prec: 0.27, Rec.: 0.24

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 Heatmap Sym-VGG Sym-ResNet

6-556-55
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.30
Prec: 0.27, Rec.: 0.41

F: 0.33, Max: 0.43

6-566-56
Prec: 0.02, Rec.: 0.63

F: 0.04, Max: 0.01
Prec: 0.31, Rec.: 0.30

F: 0.31, Max: 0.31

6-576-57
Prec: 0.30, Rec.: 0.31

F: 0.31, Max: 0.03
Prec: 0.02, Rec.: 0.25

F: 0.04, Max: 0.24

6-586-58
Prec: 0.01, Rec.: 0.36

F: 0.01, Max: 0.00
Prec: 0.39, Rec.: 0.35

F: 0.37, Max: 0.26

6-596-59
Prec: 0.14, Rec.: 0.98

F: 0.25, Max: 0.06
Prec: 0.15, Rec.: 0.57

F: 0.23, Max: 0.49

6-606-60
Prec: 0.17, Rec.: 0.20

F: 0.19, Max: 1.24
Prec: 0.03, Rec.: 0.27

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 Heatmap Sym-VGG Sym-ResNet

6-616-61
Prec: 0.28, Rec.: 0.53

F: 0.37, Max: 0.86
Prec: 0.20, Rec.: 0.58

F: 0.29, Max: 0.85

6-626-62
Prec: 0.05, Rec.: 0.67

F: 0.10, Max: 0.13
Prec: 0.11, Rec.: 0.30

F: 0.16, Max: 0.30

6-636-63
Prec: 0.45, Rec.: 0.05

F: 0.08, Max: 1.11
Prec: 0.28, Rec.: 0.04

F: 0.08, Max: 0.89

6-646-64
Prec: 0.42, Rec.: 0.15

F: 0.22, Max: 1.13
Prec: 0.14, Rec.: 0.54

F: 0.23, Max: 1.18

6-656-65
Prec: 0.10, Rec.: 0.19

F: 0.13, Max: 0.94
Prec: 0.05, Rec.: 0.20

F: 0.07, Max: 0.80

6-666-66
Prec: 0.22, Rec.: 0.20

F: 0.21, Max: 0.77
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.07

6-676-67
Prec: 0.21, Rec.: 0.24

F: 0.22, Max: 0.96
Prec: 0.03, Rec.: 0.25

F: 0.05, 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 Sym-VGG Sym-ResNet

6-686-68
Prec: 0.03, Rec.: 0.28

F: 0.06, Max: 0.00
Prec: 0.03, Rec.: 0.12

F: 0.05, Max: 0.04

6-696-69
Prec: 0.02, Rec.: 0.41

F: 0.03, Max: 0.00
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.40

6-706-70
Prec: 0.02, Rec.: 1.00

F: 0.03, Max: 0.00
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.02

6-716-71
Prec: 0.00, Rec.: 0.99

F: 0.01, Max: 0.00
Prec: 0.00, Rec.: 0.58

F: 0.00, Max: 0.00

6-726-72
Prec: 0.00, Rec.: 1.00

F: 0.01, Max: 0.01
Prec: 0.03, Rec.: 0.46

F: 0.06, Max: 0.05

6-736-73
Prec: 0.01, Rec.: 1.00

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

F: 0.00, Max: 0.01

6-746-74
Prec: 0.00, Rec.: 0.00

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

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 Ground Truth GT Heatmap Sym-VGG Sym-ResNet

6-756-75
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.35
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.04

6-766-76
Prec: 0.01, Rec.: 0.98

F: 0.03, Max: 0.00
Prec: 0.03, Rec.: 0.93

F: 0.06, Max: 0.43

6-776-77
Prec: 0.00, Rec.: 1.00

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

F: 0.00, Max: 0.00

6-786-78
Prec: 0.01, Rec.: 0.57

F: 0.03, Max: 0.00
Prec: 0.05, Rec.: 0.49

F: 0.10, Max: 0.46

6-796-79
Prec: 0.03, Rec.: 0.81

F: 0.06, Max: 0.01
Prec: 0.06, Rec.: 0.96

F: 0.12, Max: 0.40

6-806-80
Prec: 0.00, Rec.: 0.00

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

F: 0.00, Max: 0.06

6-816-81
Prec: 0.00, Rec.: 1.00

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

F: 0.00, Max: 0.66
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

6-826-82
Prec: 0.00, Rec.: 0.00

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

F: 0.00, Max: 0.48

6-836-83
Prec: 0.03, Rec.: 0.36

F: 0.06, Max: 0.78
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.95

6-846-84
Prec: 0.01, Rec.: 0.99

F: 0.02, Max: 0.00
Prec: 0.01, Rec.: 0.46

F: 0.02, Max: 0.29

6-856-85
Prec: 0.01, Rec.: 0.32

F: 0.02, Max: 0.01
Prec: 0.02, Rec.: 0.42

F: 0.03, Max: 0.13

6-866-86
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.42
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.82

6-876-87
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.09
Prec: 0.01, Rec.: 0.61

F: 0.03, Max: 0.27

6-886-88
Prec: 0.02, Rec.: 0.52

F: 0.04, Max: 0.01
Prec: 0.00, Rec.: 0.00

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 Sym-VGG Sym-ResNet

6-896-89
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.06, Rec.: 0.89

F: 0.11, Max: 0.88

6-906-90
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.34
Prec: 0.08, Rec.: 0.28

F: 0.12, Max: 0.26

6-916-91
Prec: 0.00, Rec.: 0.00

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

F: 0.00, Max: 0.76

6-926-92
Prec: 0.00, Rec.: 1.00

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

F: 0.00, Max: 0.16

6-936-93
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.04
Prec: 0.00, Rec.: 0.90

F: 0.00, Max: 0.00

6-946-94
Prec: 0.01, Rec.: 0.94

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

F: 0.00, 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 Heatmap Sym-VGG Sym-ResNet

6-956-95
Prec: 0.00, Rec.: 0.44

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

F: 0.00, Max: 0.31

6-966-96
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.64
Prec: 0.02, Rec.: 0.40

F: 0.03, Max: 0.40

6-976-97
Prec: 0.01, Rec.: 0.37

F: 0.02, Max: 0.01
Prec: 0.02, Rec.: 0.09

F: 0.03, Max: 0.08

6-986-98
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.88
Prec: 0.05, Rec.: 0.63

F: 0.10, Max: 0.73

6-996-99
Prec: 0.00, Rec.: 0.00

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

F: 0.10, Max: 0.96

6-1006-100
Prec: 0.03, Rec.: 0.77

F: 0.06, Max: 0.01
Prec: 0.02, Rec.: 0.99

F: 0.04, Max: 0.60
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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-VGG Sym-ResNet

7-17-1
Prec: 1.00, Rec.: 0.89

F: 0.94, Max: 1.12
Prec: 0.99, Rec.: 0.95

F: 0.97, Max: 0.22

7-27-2
Prec: 1.00, Rec.: 0.60

F: 0.75, Max: 1.12
Prec: 0.84, Rec.: 0.57

F: 0.68, Max: 0.73

7-37-3
Prec: 0.45, Rec.: 0.67

F: 0.53, Max: 1.10
Prec: 0.91, Rec.: 0.90

F: 0.91, Max: 1.06

7-47-4
Prec: 0.57, Rec.: 0.51

F: 0.54, Max: 1.10
Prec: 0.65, Rec.: 0.61

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 Sym-ResNet

7-57-5
Prec: 0.37, Rec.: 0.46

F: 0.41, Max: 1.01
Prec: 0.65, Rec.: 0.90

F: 0.76, Max: 0.64

7-67-6
Prec: 0.66, Rec.: 0.60

F: 0.63, Max: 1.07
Prec: 0.92, Rec.: 0.89

F: 0.91, Max: 1.03

7-77-7
Prec: 0.53, Rec.: 0.60

F: 0.56, Max: 1.08
Prec: 0.98, Rec.: 0.95

F: 0.97, Max: 1.18

7-87-8
Prec: 0.94, Rec.: 0.84

F: 0.89, Max: 1.10
Prec: 0.90, Rec.: 0.91

F: 0.91, Max: 1.00

7-97-9
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.02
Prec: 0.79, Rec.: 0.84

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-VGG Sym-ResNet

7-107-10
Prec: 0.28, Rec.: 0.45

F: 0.35, Max: 1.14
Prec: 0.34, Rec.: 0.61

F: 0.44, Max: 0.46

7-117-11
Prec: 0.40, Rec.: 0.56

F: 0.46, Max: 1.01
Prec: 0.59, Rec.: 0.50

F: 0.54, Max: 0.72

7-127-12
Prec: 0.98, Rec.: 0.53

F: 0.69, Max: 1.11
Prec: 0.75, Rec.: 0.73

F: 0.74, Max: 1.18

7-137-13
Prec: 0.88, Rec.: 0.62

F: 0.73, Max: 0.98
Prec: 0.82, Rec.: 0.48

F: 0.61, Max: 0.68

7-147-14
Prec: 0.14, Rec.: 0.47

F: 0.22, Max: 1.20
Prec: 0.20, Rec.: 0.29

F: 0.24, Max: 0.30
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

7-157-15
Prec: 0.10, Rec.: 0.21

F: 0.13, Max: 0.99
Prec: 0.16, Rec.: 0.40

F: 0.23, Max: 0.99

7-167-16
Prec: 0.38, Rec.: 0.34

F: 0.36, Max: 1.04
Prec: 0.32, Rec.: 0.31

F: 0.31, Max: 0.57

7-177-17
Prec: 0.31, Rec.: 0.27

F: 0.29, Max: 1.07
Prec: 0.17, Rec.: 0.47

F: 0.25, Max: 0.48

7-187-18
Prec: 0.54, Rec.: 0.65

F: 0.59, Max: 1.06
Prec: 0.93, Rec.: 0.81

F: 0.87, Max: 0.97

7-197-19
Prec: 0.02, Rec.: 0.15

F: 0.03, Max: 0.96
Prec: 0.05, Rec.: 0.16

F: 0.08, Max: 0.37

7-207-20
Prec: 0.65, Rec.: 0.53

F: 0.58, Max: 1.06
Prec: 0.91, Rec.: 0.85

F: 0.88, Max: 0.03
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

7-217-21
Prec: 0.80, Rec.: 0.75

F: 0.78, Max: 1.04
Prec: 0.99, Rec.: 0.78

F: 0.87, Max: 1.13

7-227-22
Prec: 0.07, Rec.: 0.21

F: 0.10, Max: 1.12
Prec: 0.01, Rec.: 0.05

F: 0.01, Max: 0.44

7-237-23
Prec: 0.58, Rec.: 0.52

F: 0.55, Max: 1.06
Prec: 1.00, Rec.: 0.83

F: 0.90, Max: 1.09

7-247-24
Prec: 0.29, Rec.: 0.53

F: 0.38, Max: 1.12
Prec: 0.49, Rec.: 0.60

F: 0.54, Max: 1.12

7-257-25
Prec: 0.79, Rec.: 0.57

F: 0.66, Max: 1.05
Prec: 0.70, Rec.: 0.80

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
Original Image Ground Truth Sym-VGG Sym-ResNet

7-267-26
Prec: 0.08, Rec.: 0.32

F: 0.13, Max: 0.98
Prec: 0.61, Rec.: 0.87

F: 0.72, Max: 0.80

7-277-27
Prec: 0.02, Rec.: 0.13

F: 0.03, Max: 1.02
Prec: 0.61, Rec.: 0.70

F: 0.65, Max: 0.32

7-287-28
Prec: 0.46, Rec.: 0.39

F: 0.43, Max: 1.08
Prec: 0.47, Rec.: 0.75

F: 0.58, Max: 0.59

7-297-29
Prec: 0.81, Rec.: 0.81

F: 0.81, Max: 1.12
Prec: 0.98, Rec.: 0.77

F: 0.86, Max: 0.73

7-307-30
Prec: 0.90, Rec.: 0.88

F: 0.89, Max: 1.08
Prec: 0.77, Rec.: 0.82

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
Original Image Ground Truth Sym-VGG Sym-ResNet

7-317-31
Prec: 0.15, Rec.: 0.07

F: 0.10, Max: 0.26
Prec: 0.27, Rec.: 0.21

F: 0.24, Max: 0.39

7-327-32
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.09
Prec: 0.09, Rec.: 0.31

F: 0.14, Max: 0.94

7-337-33
Prec: 0.07, Rec.: 0.04

F: 0.05, Max: 0.13
Prec: 0.50, Rec.: 0.54

F: 0.52, Max: 0.00

7-347-34
Prec: 1.00, Rec.: 0.98

F: 0.99, Max: 1.00
Prec: 1.00, Rec.: 0.94

F: 0.97, Max: 0.18

7-357-35
Prec: 0.04, Rec.: 0.12

F: 0.05, Max: 1.12
Prec: 0.40, Rec.: 0.23

F: 0.29, Max: 0.00

7-367-36
Prec: 0.70, Rec.: 0.59

F: 0.64, Max: 1.03
Prec: 0.87, Rec.: 0.84

F: 0.85, Max: 1.05
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Table 7 – Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-VGG Sym-ResNet

7-377-37
Prec: 0.74, Rec.: 0.68

F: 0.71, Max: 1.16
Prec: 0.79, Rec.: 0.84

F: 0.82, Max: 0.00

7-387-38
Prec: 0.09, Rec.: 0.09

F: 0.09, Max: 0.43
Prec: 0.38, Rec.: 0.48

F: 0.43, Max: 0.00

7-397-39
Prec: 0.56, Rec.: 0.70

F: 0.62, Max: 1.11
Prec: 0.19, Rec.: 0.49

F: 0.27, Max: 0.03

7-407-40
Prec: 0.84, Rec.: 0.77

F: 0.80, Max: 1.01
Prec: 0.80, Rec.: 0.80

F: 0.80, Max: 0.69

7-417-41
Prec: 0.54, Rec.: 0.56

F: 0.55, Max: 0.97
Prec: 0.84, Rec.: 0.73

F: 0.78, Max: 1.02
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Table 7 – Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-VGG Sym-ResNet

7-427-42
Prec: 0.06, Rec.: 0.03

F: 0.04, Max: 0.81
Prec: 0.21, Rec.: 0.27

F: 0.24, Max: 0.14

7-437-43
Prec: 0.64, Rec.: 0.73

F: 0.68, Max: 1.16
Prec: 0.63, Rec.: 0.75

F: 0.69, Max: 0.97

7-447-44
Prec: 0.70, Rec.: 0.39

F: 0.50, Max: 1.02
Prec: 0.93, Rec.: 0.64

F: 0.76, Max: 0.15

7-457-45
Prec: 0.60, Rec.: 0.62

F: 0.61, Max: 1.14
Prec: 0.90, Rec.: 0.24

F: 0.38, Max: 0.82

7-467-46
Prec: 0.52, Rec.: 0.38

F: 0.44, Max: 0.98
Prec: 0.65, Rec.: 0.39

F: 0.49, Max: 0.72

7-477-47
Prec: 0.01, Rec.: 0.01

F: 0.01, Max: 1.04
Prec: 0.04, Rec.: 0.15

F: 0.06, Max: 0.44

7-487-48
Prec: 0.25, Rec.: 0.10

F: 0.14, Max: 0.99
Prec: 0.32, Rec.: 0.36

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
Original Image Ground Truth Sym-VGG Sym-ResNet

7-497-49
Prec: 0.12, Rec.: 0.15

F: 0.13, Max: 1.14
Prec: 0.36, Rec.: 0.27

F: 0.31, Max: 0.00

7-507-50
Prec: 0.60, Rec.: 0.63

F: 0.62, Max: 1.11
Prec: 0.86, Rec.: 0.78

F: 0.82, Max: 0.46

7-517-51
Prec: 0.32, Rec.: 0.53

F: 0.40, Max: 1.08
Prec: 0.49, Rec.: 0.74

F: 0.59, Max: 0.62

7-527-52
Prec: 0.91, Rec.: 0.87

F: 0.89, Max: 1.08
Prec: 0.90, Rec.: 0.90

F: 0.90, Max: 0.43

7-537-53
Prec: 0.77, Rec.: 0.77

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

F: 0.63, Max: 0.00

7-547-54
Prec: 0.62, Rec.: 0.68

F: 0.65, Max: 1.06
Prec: 0.45, Rec.: 0.73

F: 0.56, Max: 0.91
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Table 7 – Reflection Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-VGG Sym-ResNet

7-557-55
Prec: 0.75, Rec.: 0.44

F: 0.55, Max: 1.09
Prec: 0.79, Rec.: 0.71

F: 0.75, Max: 1.28

7-567-56
Prec: 0.63, Rec.: 0.41

F: 0.49, Max: 1.07
Prec: 0.80, Rec.: 0.46

F: 0.59, Max: 1.32

7-577-57
Prec: 0.10, Rec.: 0.13

F: 0.11, Max: 1.02
Prec: 0.55, Rec.: 0.06

F: 0.11, Max: 0.78

7-587-58
Prec: 0.73, Rec.: 0.94

F: 0.82, Max: 1.13
Prec: 0.44, Rec.: 0.89

F: 0.59, Max: 0.44

7-597-59
Prec: 0.78, Rec.: 0.28

F: 0.41, Max: 1.23
Prec: 0.58, Rec.: 0.70

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

7-607-60
Prec: 0.55, Rec.: 0.46

F: 0.50, Max: 1.16
Prec: 0.76, Rec.: 0.65

F: 0.70, Max: 1.19

7-617-61
Prec: 0.11, Rec.: 0.19

F: 0.14, Max: 0.95
Prec: 0.24, Rec.: 0.20

F: 0.22, Max: 1.08

7-627-62
Prec: 0.62, Rec.: 0.37

F: 0.47, Max: 1.12
Prec: 0.95, Rec.: 0.58

F: 0.72, Max: 1.10

7-637-63
Prec: 0.49, Rec.: 0.74

F: 0.59, Max: 1.11
Prec: 0.90, Rec.: 0.37

F: 0.53, Max: 0.10

7-647-64
Prec: 0.10, Rec.: 0.12

F: 0.11, Max: 0.99
Prec: 0.39, Rec.: 0.17

F: 0.24, Max: 0.42

7-657-65
Prec: 0.85, Rec.: 0.67

F: 0.75, Max: 1.12
Prec: 0.95, Rec.: 0.80

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
Original Image Ground Truth Sym-VGG Sym-ResNet

7-667-66
Prec: 0.19, Rec.: 0.71

F: 0.31, Max: 1.11
Prec: 0.14, Rec.: 0.87

F: 0.25, Max: 0.65

7-677-67
Prec: 0.68, Rec.: 0.50

F: 0.57, Max: 1.12
Prec: 0.28, Rec.: 0.28

F: 0.28, Max: 0.48

7-687-68
Prec: 0.27, Rec.: 0.22

F: 0.24, Max: 1.06
Prec: 0.28, Rec.: 0.39

F: 0.33, Max: 1.04

7-697-69
Prec: 0.73, Rec.: 0.29

F: 0.42, Max: 1.10
Prec: 0.79, Rec.: 0.69

F: 0.74, Max: 0.50

7-707-70
Prec: 0.57, Rec.: 0.70

F: 0.63, Max: 1.10
Prec: 0.81, Rec.: 0.88

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

8-18-1
Prec: 0.00, Rec.: 0.99

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

F: 0.00, Max: 0.00

8-28-2
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.28
Prec: 0.24, Rec.: 0.69

F: 0.35, Max: 0.82

8-38-3
Prec: 0.67, Rec.: 0.59

F: 0.63, Max: 0.61
Prec: 0.45, Rec.: 0.59

F: 0.51, Max: 0.89

8-48-4
Prec: 0.46, Rec.: 0.56

F: 0.50, Max: 1.44
Prec: 0.57, Rec.: 0.73

F: 0.64, Max: 1.26

8-58-5
Prec: 0.00, Rec.: 1.00

F: 0.00, Max: 0.00
Prec: 0.37, Rec.: 0.85

F: 0.51, Max: 0.67

8-68-6
Prec: 0.00, Rec.: 0.91

F: 0.00, Max: 0.00
Prec: 0.02, Rec.: 0.43

F: 0.04, Max: 0.00
Continued on next page

47



Table 8 – Rotation Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-VGG Sym-ResNet

8-78-7
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.15
Prec: 0.03, Rec.: 0.95

F: 0.05, Max: 0.57

8-88-8
Prec: 0.76, Rec.: 0.83

F: 0.79, Max: 1.13
Prec: 0.35, Rec.: 0.59

F: 0.44, Max: 0.94

8-98-9
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.28
Prec: 0.10, Rec.: 0.34

F: 0.15, Max: 0.55

8-108-10
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.31
Prec: 0.23, Rec.: 0.89

F: 0.37, Max: 1.23

8-118-11
Prec: 0.01, Rec.: 0.54

F: 0.01, Max: 0.03
Prec: 0.28, Rec.: 0.41

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
Original Image Ground Truth Sym-VGG Sym-ResNet

8-128-12
Prec: 0.00, Rec.: 1.00

F: 0.00, Max: 0.00
Prec: 0.37, Rec.: 0.64

F: 0.47, Max: 0.71

8-138-13
Prec: 0.10, Rec.: 0.72

F: 0.17, Max: 1.11
Prec: 0.40, Rec.: 0.77

F: 0.53, Max: 1.28

8-148-14
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.77
Prec: 0.01, Rec.: 0.50

F: 0.01, Max: 0.00

8-158-15
Prec: 0.59, Rec.: 0.39

F: 0.47, Max: 0.70
Prec: 0.11, Rec.: 0.67

F: 0.19, Max: 0.71

8-168-16
Prec: 0.92, Rec.: 0.95

F: 0.93, Max: 1.20
Prec: 0.87, Rec.: 0.95

F: 0.91, Max: 1.36

8-178-17
Prec: 0.04, Rec.: 0.95

F: 0.08, Max: 0.00
Prec: 0.32, Rec.: 0.69

F: 0.44, Max: 1.17

8-188-18
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.21
Prec: 0.17, Rec.: 0.88

F: 0.29, Max: 0.39
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Table 8 – Rotation Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-VGG Sym-ResNet

8-198-19
Prec: 0.84, Rec.: 0.94

F: 0.89, Max: 1.24
Prec: 0.66, Rec.: 0.83

F: 0.74, Max: 0.77

8-208-20
Prec: 0.73, Rec.: 0.81

F: 0.77, Max: 1.18
Prec: 0.59, Rec.: 0.69

F: 0.64, Max: 1.19

8-218-21
Prec: 0.00, Rec.: 0.60

F: 0.01, Max: 0.05
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.82

8-228-22
Prec: 0.37, Rec.: 0.49

F: 0.42, Max: 1.04
Prec: 0.32, Rec.: 0.32

F: 0.32, Max: 0.90

8-238-23
Prec: 0.01, Rec.: 0.74

F: 0.02, Max: 0.00
Prec: 0.55, Rec.: 0.72

F: 0.62, Max: 1.19

8-248-24
Prec: 0.30, Rec.: 0.27

F: 0.28, Max: 1.10
Prec: 0.11, Rec.: 0.32

F: 0.16, Max: 0.64

8-258-25
Prec: 0.73, Rec.: 0.75

F: 0.74, Max: 0.05
Prec: 0.41, Rec.: 0.88

F: 0.55, Max: 0.52
Continued on next page

50



Table 8 – Rotation Symmetry Competition Testing Set - Continued from previous page
Original Image Ground Truth Sym-VGG Sym-ResNet

8-268-26
Prec: 0.05, Rec.: 0.66

F: 0.09, Max: 0.00
Prec: 0.22, Rec.: 0.72

F: 0.34, Max: 0.97

8-278-27
Prec: 0.00, Rec.: 1.00

F: 0.00, Max: 0.01
Prec: 0.05, Rec.: 0.95

F: 0.09, Max: 0.37

8-288-28
Prec: 0.15, Rec.: 0.56

F: 0.24, Max: 1.24
Prec: 0.39, Rec.: 0.86

F: 0.54, Max: 1.17

8-298-29
Prec: 0.24, Rec.: 0.81

F: 0.37, Max: 1.28
Prec: 0.26, Rec.: 0.77

F: 0.39, Max: 1.29

8-308-30
Prec: 0.44, Rec.: 0.20

F: 0.27, Max: 0.70
Prec: 0.63, Rec.: 0.20

F: 0.30, Max: 0.61

8-318-31
Prec: 0.64, Rec.: 0.62

F: 0.63, Max: 1.31
Prec: 0.56, Rec.: 0.48

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
Original Image Ground Truth Sym-VGG Sym-ResNet

8-328-32
Prec: 0.06, Rec.: 0.17

F: 0.09, Max: 1.16
Prec: 0.16, Rec.: 0.19

F: 0.18, Max: 0.75

8-338-33
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.02
Prec: 0.06, Rec.: 0.78

F: 0.11, Max: 0.58

8-348-34
Prec: 0.38, Rec.: 0.49

F: 0.43, Max: 1.17
Prec: 0.34, Rec.: 0.34

F: 0.34, Max: 0.83

8-358-35
Prec: 0.30, Rec.: 0.23

F: 0.26, Max: 1.32
Prec: 0.34, Rec.: 0.23

F: 0.27, Max: 0.82

8-368-36
Prec: 0.33, Rec.: 0.30

F: 0.31, Max: 1.23
Prec: 0.63, Rec.: 0.25

F: 0.36, Max: 0.96

8-378-37
Prec: 0.59, Rec.: 0.75

F: 0.66, Max: 1.32
Prec: 0.47, Rec.: 0.59

F: 0.52, Max: 0.87
Continued on next page
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Original Image Ground Truth Sym-VGG Sym-ResNet

8-388-38
Prec: 0.65, Rec.: 0.68

F: 0.66, Max: 1.15
Prec: 0.69, Rec.: 0.62

F: 0.65, Max: 1.03

8-398-39
Prec: 0.22, Rec.: 0.68

F: 0.33, Max: 0.98
Prec: 0.20, Rec.: 0.59

F: 0.30, Max: 1.01

8-408-40
Prec: 0.29, Rec.: 0.51

F: 0.37, Max: 1.23
Prec: 0.31, Rec.: 0.35

F: 0.33, Max: 1.15

8-418-41
Prec: 0.70, Rec.: 0.65

F: 0.68, Max: 1.33
Prec: 0.58, Rec.: 0.48

F: 0.52, Max: 1.01

8-428-42
Prec: 0.81, Rec.: 0.45

F: 0.58, Max: 1.32
Prec: 0.69, Rec.: 0.57

F: 0.63, Max: 1.13

8-438-43
Prec: 0.29, Rec.: 0.33

F: 0.31, Max: 0.99
Prec: 0.12, Rec.: 0.08

F: 0.09, Max: 0.07

8-448-44
Prec: 0.38, Rec.: 0.16

F: 0.22, Max: 0.87
Prec: 0.51, Rec.: 0.41

F: 0.46, Max: 1.04
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Original Image Ground Truth Sym-VGG Sym-ResNet

8-458-45
Prec: 0.31, Rec.: 0.60

F: 0.40, Max: 1.11
Prec: 0.26, Rec.: 0.73

F: 0.38, Max: 1.22

8-468-46
Prec: 0.02, Rec.: 0.17

F: 0.04, Max: 1.07
Prec: 0.04, Rec.: 0.35

F: 0.07, Max: 0.91

8-478-47
Prec: 0.41, Rec.: 0.22

F: 0.28, Max: 1.15
Prec: 0.40, Rec.: 0.31

F: 0.35, Max: 1.15

8-488-48
Prec: 0.69, Rec.: 0.59

F: 0.64, Max: 1.14
Prec: 0.17, Rec.: 0.51

F: 0.26, Max: 0.50

8-498-49
Prec: 0.09, Rec.: 0.08

F: 0.09, Max: 1.16
Prec: 0.40, Rec.: 0.16

F: 0.23, Max: 1.13

8-508-50
Prec: 0.34, Rec.: 0.48

F: 0.40, Max: 1.10
Prec: 0.38, Rec.: 0.62

F: 0.48, Max: 1.09
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Original Image Ground Truth Sym-VGG Sym-ResNet

8-518-51
Prec: 0.58, Rec.: 0.49

F: 0.53, Max: 0.88
Prec: 0.39, Rec.: 0.49

F: 0.43, Max: 1.08

8-528-52
Prec: 0.07, Rec.: 0.44

F: 0.12, Max: 0.65
Prec: 0.05, Rec.: 0.92

F: 0.09, Max: 0.82

8-538-53
Prec: 0.05, Rec.: 0.45

F: 0.10, Max: 0.51
Prec: 0.12, Rec.: 0.98

F: 0.21, Max: 0.64

8-548-54
Prec: 0.54, Rec.: 0.74

F: 0.62, Max: 1.08
Prec: 0.65, Rec.: 0.49

F: 0.56, Max: 0.95

8-558-55
Prec: 0.17, Rec.: 0.30

F: 0.21, Max: 1.17
Prec: 0.45, Rec.: 0.25

F: 0.32, Max: 0.99
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8-568-56
Prec: 0.56, Rec.: 0.71

F: 0.62, Max: 1.22
Prec: 0.45, Rec.: 0.67

F: 0.54, Max: 1.17

8-578-57
Prec: 0.27, Rec.: 0.73

F: 0.40, Max: 1.35
Prec: 0.31, Rec.: 0.80

F: 0.44, Max: 1.11

8-588-58
Prec: 0.60, Rec.: 0.68

F: 0.64, Max: 1.19
Prec: 0.40, Rec.: 0.76

F: 0.52, Max: 1.26

8-598-59
Prec: 0.57, Rec.: 0.37

F: 0.45, Max: 1.32
Prec: 0.34, Rec.: 0.12

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
Original Image Ground Truth Sym-VGG Sym-ResNet

9-19-1
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.01
Prec: 0.45, Rec.: 0.54

F: 0.49, Max: 1.14

9-29-2
Prec: 0.30, Rec.: 0.78

F: 0.43, Max: 0.98
Prec: 0.24, Rec.: 0.79

F: 0.37, Max: 0.93

9-39-3
Prec: 0.27, Rec.: 0.65

F: 0.38, Max: 0.96
Prec: 0.02, Rec.: 0.10

F: 0.03, Max: 0.92

9-49-4
Prec: 0.22, Rec.: 0.53

F: 0.31, Max: 0.92
Prec: 0.03, Rec.: 0.16

F: 0.05, Max: 0.92

9-59-5
Prec: 0.23, Rec.: 0.58

F: 0.33, Max: 0.89
Prec: 0.03, Rec.: 0.18

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

9-69-6
Prec: 0.19, Rec.: 0.46

F: 0.27, Max: 0.93
Prec: 0.03, Rec.: 0.14

F: 0.05, Max: 0.92

9-79-7
Prec: 0.26, Rec.: 0.62

F: 0.37, Max: 0.91
Prec: 0.04, Rec.: 0.19

F: 0.06, Max: 0.93

9-89-8
Prec: 0.26, Rec.: 0.69

F: 0.38, Max: 0.91
Prec: 0.05, Rec.: 0.23

F: 0.08, Max: 0.92

9-99-9
Prec: 0.26, Rec.: 0.70

F: 0.38, Max: 0.92
Prec: 0.04, Rec.: 0.19

F: 0.07, Max: 0.93

9-109-10
Prec: 0.27, Rec.: 0.70

F: 0.39, Max: 0.91
Prec: 0.03, Rec.: 0.17

F: 0.06, Max: 0.93
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9-119-11
Prec: 0.77, Rec.: 0.71

F: 0.74, Max: 1.11
Prec: 0.98, Rec.: 0.65

F: 0.78, Max: 1.19

9-129-12
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.14, Rec.: 0.13

F: 0.14, Max: 0.83

9-139-13
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.03, Rec.: 0.10

F: 0.04, Max: 0.80

9-149-14
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.02, Rec.: 0.15

F: 0.04, Max: 0.80

9-159-15
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.01
Prec: 0.06, Rec.: 0.07

F: 0.06, Max: 0.80

9-169-16
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.04, Rec.: 0.32

F: 0.07, Max: 0.81

9-179-17
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.99
Prec: 0.14, Rec.: 0.07

F: 0.10, Max: 0.79
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Original Image Ground Truth Sym-VGG Sym-ResNet

9-189-18
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.12, Rec.: 0.08

F: 0.09, Max: 0.82

9-199-19
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.06, Rec.: 0.07

F: 0.06, Max: 0.81

9-209-20
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 1.00
Prec: 0.05, Rec.: 0.38

F: 0.08, Max: 0.79

9-219-21
Prec: 0.98, Rec.: 0.80

F: 0.88, Max: 1.02
Prec: 0.96, Rec.: 0.73

F: 0.83, Max: 1.13

9-229-22
Prec: 0.15, Rec.: 0.14

F: 0.15, Max: 0.75
Prec: 0.33, Rec.: 0.16

F: 0.21, Max: 0.72

9-239-23
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.79
Prec: 0.02, Rec.: 0.11

F: 0.03, Max: 0.74
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Original Image Ground Truth Sym-VGG Sym-ResNet

9-249-24
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.75
Prec: 0.02, Rec.: 0.09

F: 0.03, Max: 0.73

9-259-25
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.64
Prec: 0.02, Rec.: 0.07

F: 0.03, Max: 0.71

9-269-26
Prec: 0.00, Rec.: 0.00

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

F: 0.04, Max: 0.71

9-279-27
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.53
Prec: 0.04, Rec.: 0.09

F: 0.05, Max: 0.72

9-289-28
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.47
Prec: 0.03, Rec.: 0.13

F: 0.05, Max: 0.73
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Original Image Ground Truth Sym-VGG Sym-ResNet

9-299-29
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.40
Prec: 0.03, Rec.: 0.23

F: 0.05, Max: 0.74

9-309-30
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.40
Prec: 0.02, Rec.: 0.16

F: 0.03, Max: 0.73

9-319-31
Prec: 0.75, Rec.: 0.53

F: 0.62, Max: 0.97
Prec: 0.80, Rec.: 0.76

F: 0.78, Max: 1.09

9-329-32
Prec: 0.18, Rec.: 0.04

F: 0.06, Max: 1.05
Prec: 0.08, Rec.: 0.43

F: 0.13, Max: 1.00

9-339-33
Prec: 0.07, Rec.: 0.05

F: 0.06, Max: 0.87
Prec: 0.06, Rec.: 0.41

F: 0.10, Max: 0.92

9-349-34
Prec: 0.12, Rec.: 0.05

F: 0.07, Max: 0.77
Prec: 0.04, Rec.: 0.27

F: 0.07, Max: 0.87
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Original Image Ground Truth Sym-VGG Sym-ResNet

9-359-35
Prec: 0.01, Rec.: 0.01

F: 0.01, Max: 0.74
Prec: 0.07, Rec.: 0.02

F: 0.03, Max: 0.88

9-369-36
Prec: 0.10, Rec.: 0.03

F: 0.05, Max: 0.63
Prec: 0.01, Rec.: 0.06

F: 0.02, Max: 0.85

9-379-37
Prec: 0.12, Rec.: 0.03

F: 0.05, Max: 0.58
Prec: 0.03, Rec.: 0.11

F: 0.04, Max: 0.80

9-389-38
Prec: 0.01, Rec.: 0.01

F: 0.01, Max: 0.72
Prec: 0.02, Rec.: 0.11

F: 0.03, Max: 0.80

9-399-39
Prec: 0.02, Rec.: 0.02

F: 0.02, Max: 0.52
Prec: 0.03, Rec.: 0.11

F: 0.05, Max: 0.84

9-409-40
Prec: 0.00, Rec.: 0.00

F: 0.00, Max: 0.62
Prec: 0.03, Rec.: 0.12

F: 0.05, Max: 0.84
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Reflection Symmetry
Original
Image Conv1 Conv2 Conv3 Conv4 Conv5 fc6 fc7 fc8 Sym-NET

Rotation Symmetry
Original
Image Conv1 Conv2 Conv3 Conv4 Conv5 fc6 fc7 fc8 Sym-NET

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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