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1 Ablation study on the number of keypoints

Our method extracts K keypoints internally to describe object’s pose in images.
To show the effect of K on the performance, we conducted an ablation study
on the number of keypoints on VoxCeleb2 dataset [1]. In Fig. 1, the top row
shows FID and AKD scores in the setting of self-identity motion transfer, while
the bottom shows FID and AED scores in the setting of cross-identity trans-
fer. According to FID scores, the overall quality of generated images is similar
regardless of K. However, we observe a considerable improvement in AKD and
AED when using 64 keypoints, implying that the larger number of keypoints is
effective in transferring motion more accurately.
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Fig. 1. Ablation study on the number of keypoints. The top and the bottom row show
quantitative results on self-identity and cross-identity settings, respectively.
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2 Implementation details

We implement our network using PyTorch [3]. We train our network using Adam
optimizer with 5; = 0.5, B2 = 0.99. We initialize the learning rate to 0.0002 for
100,000 iterations, and we linearly decay the learning rate to 0 over the rest
of iterations. We use 4 GPUs of Geforce RTX 2080 TI for training, and the
training took about 4 days. Our network set the number of keypoints K as 64
for Thai-chi-HD [5] and VoxCeleb2 [1] datasets, and K is 30 for BAIR robot arm
dataset [2].

The detailed network structure is presented in Table 1. Here, Conv2d(K, S,
P) indicates 2D convolution with the kernel size of K, the stride of S, and the
padding of P. In Interpolate(S;,Sy), S, and S, represent the scale factor of
interpolation. BN indicates batch normalization and we use LeakyReLUs with
slope of 0.1 as the activation function.

Table 1. Network details. (* indicates parallel layers)

Layer Output size

Layer Output size Decoder
Encoder (input) 14 x 14 x 256

(input) 224 x 224 x 3 Interpolate(2,2)

Conv2d(3,1,1), BN, LeakyReLU 28 x 28 x 256
Conv2d(7,1,3), BN, LeakyReLU Conv2d(3,1,1), BN, LeakyReLU
Conv2d(3,1,1), BN, LeakyReLU 224 % 224 % 32

Interpolate(2,2)
Conv2d(4,2,1), BN, LeakyReLU 112 % 112 x 64 Conv2d(3,1,1), BN, LeakyReLU 56 x 56 x 128
Conv2d(3,1,1), BN, LeakyReLU Conv2d(3,1,1), BN, LeakyReLU
Conv2d(4,2,1), BN, LeakyReLU 56 % 56 x 128 Interpolate(2,2)
Conv2d(3,1,1), BN, LeakyReLU Conv2d(3,1,1), BN, LeakyReLU 112 x 112 x 64
Conv2d(4,2,1), BN, LeakyReLU o o . Conv2d(3,1,1), BN, LeakyReL.U
Conv2d(3,1,1), BN, LeakyReLU Interpolate(2,2)
Conv2d(4,2,1), BN, LeakyReLU \ 1, o9 83333813 gg’ fi:ﬁﬁfg ez
Conv2d(3,1,1), BN, LeakyReLU e ’ :

* Conv2d(7,1,3), Tanh 224 x 224 % 3

* Conv2d(7,1,3), Sigmoid 224 x 224 x 1

3 Failure Cases

Fig. 2 depicts some failure cases on Thai-Chi-HD dataset [5]. As shown in Fig. 2
(a), our method sometimes fails to capture small regions such as hands or feet.
Background inpainting is another challenge for motion transfer as shown in Fig. 2
(b). Since our training is mainly focused on minimizing reconstruction error,
newly synthesized background may not be perfect.

045
046
047
048
049

060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089



ECCV-20 submission ID 4585 3

090 090
091 091
092 092
093 ; § 093
094 (a) hands and feet (b)  background inpainting 094
095 095
096 Fig. 2. Failure cases on Thai-Chi-HD dataset. 096
097 097
098 098
wo 4 Additional results 090
100 100

101 In figures 3,4, and 5, we show more results on the VoxCeleb2, Thai-Chi-HD, and
10> BAIR datasets. We compare our method with X2Face [6], Monkey-net [4], and

103 First-order methods [5] using a single source image. More results using multiple |,
104 source images are presented in Fig. 6. 104
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Fig. 5. BAIR results of motion transfer using a single frame.
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Fig. 6. VoxCeleb2 and Thai-Chi-HD results using multiple frames.
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