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*Image encoding is only used in training, we only use text and pose in inference.

Methodology — Keypoint Pose Encoding

A single 2D keypoint is defined as a tuple of (x, y, v) where x and y are Cartesian coordinates
and v is the visibility score. Instead of expanding keypoints into skeleton image, we encode
the keypoints directly into tokens. Figure below show how we encode keypoints of 3 people
into N=25 tokens, resulting massive reduction from 16x16=256 tokens of skeleton image.

People Count Error (PCE)

Errors in generated people image often manifest as having missing or additional body
parts. PCE makes use of rich human anatomy knowledge embodied in pose estimation
models e.g. OpenPose [3] to detect such error. Let’s say we tell the model to generate
a person but it ends having 3 arms. OpenPose knows a person can only have 2 arms
and allocate the third arm to additional person. As a result, OpenPose think there are
Token 0 2 people in the image instead of the supposedly one. This discrepancy in people count
flags images errors.
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_ Image errors.
Linear
layer Pose Method DALL-E | DALL-E+VQGAN | KPE (Ours)
Number of pose tokens | - 256 25
Relative inference speed T | 1.73x 1.0x 1.73
Person0  Personl Person 2 : PCEI(:iDlé(—?*) . 2;.;1 2}'21 23'29
' ' Keypoints - - '
Keypoints  Keypoints yP Token N -1 CLIPSIM 1 0.27 0.27 0.27
- - - X, Y, VON (a) gt=2,h=3  (b)gt=2,h=3  (c)et=2,h=3  (d) gt=1,h=2  (e) gt=3, h=2 IS 4 2.912 3.027 3.034
(%, ¥, V)01 (X, ¥ Vi 1 (X, V. V)21 (X, ¥, V)LN-1 flatten where gt is the expected people count, and h is the people count detected by Mai{(SSSITM " 8'322 g'igg g'zzg
(X, V. Vi Nt OpenPose.
(%, ¥. VIo N1 (%, ¥, VILN-1 (%, ¥, Via N (0.0,0) :
Refe rences Patrick Esser, Robin Rombach, and Bjorn Ommer. Taming transformers for high-resolution image synthesis. CVPR, 2021.

] Aditya Ramesh, Mikhail Pavlov, Gabriel Goh, Scott Gray, Chelsea Voss, Alec Radford, Mark Chen, and Ilya Sutskever., Zero-shot text-to-image generation. ICML, 2021.
] Zhe Cao, Gines Hidalgo, Tomas Simon, Shih-En Wei, and Yaser Sheikh. Openpose: Realtime multi-person 2d pose estimation using part affinity fields. PAMI, 2019.
] Ziwei, Ping Luo, Shi Qiu, Xiaogang Wang, and Xiaoou Liu Tang. Deepfashion: Powering robust clothes recognition and retrieval with rich annotations, CVPR, 2016.

B ON P



mailto:s.cheong@surrey.ac.uk

	Slide 1

