
Given a video, we can get the human 

joints or hand joints {𝐽𝑖}of each frame. 

using the state-of-the-art method 

OpenPose. Then we calculate the 

pairwise Euclidean distance 𝑑𝑖𝑗 =

𝐽𝑖 − 𝐽𝑗 2
and geodesic distance 𝑔𝑖𝑗

between the joints. We encode the 

human/hand pose as a Poseimage 𝐼
of 𝐽 × 𝐽 pixels, where the value at 𝐼𝑖𝑗 is 

defined in below and the normalized 

distance between the i-th and j-th 

joints.

𝐼𝑖𝑗 =
𝑑𝑖𝑗

𝑔𝑖𝑗
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1. Motivation

 Connection between different 

human/hand skeleton joints is an 

important feature in action 

recognition and hand gesture 

recognition.

 3DCNN architecture can extract 

spatial-temporal feature effectively in 

image-based action recognition and 

hand gesture recognition.

2. Poseimage

3. Poseimage Pyramid In order to encode the multi-scale 

temporal information of human/hand 

pose, we use different temporal 

strides and get a sequence of 

Poseimages, which is named as 

Poseimage Pyramid inspired by 

image pyramid. Unlike the original 

Poseimage which calculated by the 

joints in the same frame, we 

construct the Poseimage Pyramid 

with the joints in different frames, 

and feed Poseimage Pyramid to 

3DCNNs.

4.Network Architecture 5. Integration with I3D

Our pose stream network architecture. We 

use Poseimage as input, and use 3 

convolution blocks for feature extraction, 

then use two fully-connected layers and a 

softmax function to get action or hand 

gesture recognition result.

Our multi-stream network architecture 

for action and hand gesture recognition.

6. Experiments

Our method achieves state-of-the-art performance on the main benchmark dataset 

such as UCF101,HMDB,JHMDB,NTU-RGBD and SHREC2017 datasets.
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Poseimage has good property of 

similarity invariance, which could reduce 

the effect of anthropometry scale 

changes or viewpoint variations. (See 

our paper for detailed proof)


