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In human pose estimation, a Convolutional Neural Network is trained to predict the location 

of human joints in a two-dimensional image grid. An existing pose estimator, which already 

achieves a reasonable Mean Average Precision (mAP) on a validation dataset, can be 

further improved with additional unseen new images. However, intuition tells us that only a 

subset of these new images would provide novel information to the pose estimator. Under 

this intuition, image selection methods are trained to select a subset of unlabelled images 

which would be novel to the existing pose estimator. Only this subset will be labelled, if it is 

small and sufficiently novel, leading to a significant reduction in labelling effort. 

 

This work considers image selection methods falling under three categories, namely, 

machine teaching with a teacher-student framework, distribution learning and embedding 

based methods. The training images in the COCO keypoints dataset are split randomly into 

two namely, existing dataset D_e and new dataset D_n. Pose estimator trained on D_e is 

considered as the baseline. In machine teaching, a reinforcement learning teacher agent 

using Proximal Policy Optimization (PPO) is trained to select images from D_e for a student 

pose estimator. In distribution learning, an Autoencoder (AE) and a Vector Quantized 

Variational Autoencoder (VQ-VAE) learn a representation of D_e. In embedding based 

methods, Elliptic Envelope (EE), Isolation Forest (IF) and Local Outlier Factor (LOF) models 

are fitted to a low dimensional feature embedding of D_e extracted using the baseline pose 

estimator. 

 

Using the novelty scores of D_n assigned by the trained image selection methods, subsets 

which are 10 % the size of D_n are selected. All images in D_n are validated to a benchmark 

mAP of 55.47 % using the baseline pose estimator. Similarly, the chosen subsets using VQ-

VAE, AE and PPO are validated to 4.17 %, 1.66 % and 1.18 % lower mAP than the 

benchmark, respectively. This result suggests that these subsets contain novel images which 

are challenging for the baseline pose estimator with VQ-VAE’s subset containing the most 

novel images. 


