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Augmentations
augmenters = iaa.Sequential([

iaa.SomeOf((0, 2), [
iaa.GaussianBlur((0, 0.3)),
iaa.Add((-30, 30)),
iaa.MultiplyElementwise((0.8, 1.2)),
iaa.AdditiveGaussianNoise(scale=(0, 0.1)),
iaa.MotionBlur(k=3),
iaa.Grayscale(alpha=(0.7, 1.0)),
iaa.MultiplyAndAddToBrightness(mul=(0.8, 1.2), add=(-30, 30))

]),
iaa.SomeOf((0, 1), [

iaa.Affine(scale=(1.0, 2.0)),
iaa.Affine(translate_percent={"x": (-0.2, 0.2), "y": (-0.2, 0.2)}),
iaa.Affine(rotate=(-30, 30)),
iaa.Affine(shear=(-32, 32)),
iaa.PerspectiveTransform(scale=(0.05, 0.25)),
iaa.Fliplr()

])
])

Experiments

Scene Composition

Dataset AP AP50 AP75 AP AP50 AP75

Variable Size Equal Size

Real 70.37 92.66 79.97 70.37 92.66 79.97

Synth 17.21 30.28 14.77 17.21 30.28 14.77

Synth, rand light 57.68 75.55 64.12 41.02 56.95 44.11

Synth, rand pose 23.77 32.41 27.46 5.22 11.62 5.82

Synth, rand all 61.09 80.35 67.11 40.46 55.25 42.32



Training Techniques

Dataset AP AP50 AP75

Data Augmentation

Real 74.06 92.23 82.99

Synth 53.19 72.61 56.45

Synth, rand light 55.27 70.15 61.29

Synth, rand pose 36.68 50.93 40.46

Synth, rand all 61.48 80.07 68.36

Transfer Learning

Real 78.83 92.92 85.81

Synth 77.32 93.15 86.70

Synth, rand light 76.36 91.02 82.58

Synth, rand pose 69.32 83.90 74.24

Synth, rand all 69.56 81.22 75.26

Both

Real 77.91 92.08 86.36

Synth 78.46 93.35 87.79

Synth, rand light 75.71 91.68 82.24

Synth, rand pose 67.86 80.95 73.05

Synth, rand all 71.52 86.45 77.71

Both (equal size)

Real 77.91 92.08 86.36

Synth 78.46 93.35 87.79

Synth, rand light 75.39 89.74 79.62

Synth, rand pose 65.79 78.79 71.26

Synth, rand all 69.42 83.32 74.76



Image Count

Dataset Training Images AP AP50 AP75

Synth, rand all 1755 69.42 83.32 74.76

Synth, rand all 4387 72.23 85.97 78.93

Synth, rand all 8775 72.58 85.54 78.84

Synth, rand all 17550 73.01 87.89 79.24

Synth, rand all 35100 72.01 85.92 78.69

Synth, rand all 70200 71.52 86.45 77.71

Transfer Learning

Dataset Layers Trained AP AP50 AP75

Synth, rand all all 81.26 95.34 89.80

Synth, rand all ResNet stage 3+ 76.71 90.64 80.44

Synth, rand all ResNet stage 4+ 80.77 94.53 84.75

Synth, rand all ResNet stage 5+ 77.13 91.24 84.47

Synth, rand all Heads 71.52 86.45 77.71

Leveraging Real Images

Dataset Ratio
(synth:real)

AP AP50 AP75 AP AP50 AP75

Mixed Finetuning

Synth, rand all 1:0 73.44 86.38 78.64 73.44 86.38 78.64

Synth, rand all 20:1 75.90 91.68 82.10 75.90 91.68 82.10

Synth, rand all 10:1 78.00 93.80 83.77 78.00 93.80 83.77

Synth, rand all 5:1 80.13 94.69 86.55 80.13 94.69 86.55

Synth, rand all 2:1 79.26 95.41 85.07 79.26 95.41 85.07

Synth, rand all 1:1 79.02 93.09 85.66 79.02 93.09 85.66


