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Introduction
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Active Learning
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Settles, Burr. "Active learning literature survey." (2009).



On-Device Active Learning
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Compute Hardware

Compute Hardware

Real-Time Data

Real-Time Data
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Non Real Time
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Real Time
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Liu and Ferrari. Active learning for human pose estimation. CVPR 2017

Kendall and Gal. What uncertainties do we need in bayesian

deep learning for computer vision?. NeurIPS 2017

Shukla and Ahmed. A mathematical analysis of learning loss for active learning in regression. CVPR Workshops 2021

Yoo and Kweon. Learning loss for active learning. CVPR 2019.



Methodology

VL4Pose: A First Principles Approach
to Active Learning for Pose 
Estimation
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VL4Pose: Intuition
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Out-of-Distribution detection = Maximize likelihood of training distribution



VL4Pose: Likelihood
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▪ Distribution over joints (Yi)

▪ Applying Chain Rule

▪ Markov Blanket



VL4Pose: Expected Likelihood
V

L
4
P

o
s
e
 /

 M
E

T
H

O
D

O
L
O

G
Y

M
e
g
h
 S

h
u
k
la

 

11

▪ But wait … what if Y is a random variable given X?

• For instance in human pose …

▪ We get Expected Log-Likelihood!

▪ A bit of solving gives us:

Joint uncertainty Pose uncertainty



VL4Pose: Expected Likelihood
V

L
4
P

o
s
e
 /

 M
E

T
H

O
D

O
L
O

G
Y

M
e
g
h
 S

h
u
k
la

 

12

Caramalau, Bhattarai, and Kim. Active learning for Bayesian 3d hand pose estimation, WACV 2021 Newell, Yang, and Deng. Stacked hourglass networks for human pose estimation. ECCV 2016



VL4Pose: Pose Refinement (Heatmaps)
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Interplay between p and q!



Results

Qualitative and Quantitative Analysis
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Maximum Likelihood

Qualitative Results
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Minimum Likelihood



Quantitative Results
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Pose Refinement
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Conclusion

How far can simple domain knowledge 
take us?

1. Lightweight and real-time

2. Unifies joint and pose uncertainty

3. Tackles three problem statements
1. Out-Of-Distribution

2. Active Learning

3. Pose refinement
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