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Order Learning (순서학습)
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▪ [ICLR 2020] Order Learning and Its Application to Age Estimation

▪ [ICLR 2021] Deep Repulsive Clustering of Ordered Data Based on Order-Identity Decomposition

▪ [CVPR 2022] Moving Window Regression: A Novel Approach to Ordinal Regression

▪ [ECCV 2022] Order Learning Using Partially Ordered Data via Chainization

▪ [NeurIPS 2022] Geometric Order Learning for Rank Estimation



Order Learning
[ICLR 2020] Order Learning and Its Application to Age Estimation



▪ Estimate the rank of an object instance

▪ Depth

▪ Aesthetic score

▪ Facial age 

Rank Estimation

How beautiful the image is? How old is she?How far the region is?



Direct Estimation is Difficult

How old is she?



▪ Rank estimation via relative assessment

Order Learning

How old is she?
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▪ It consists of a Siamese network and a ternary classifier
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Age Estimation Example

: 𝑥 ≻ 𝑦 : 𝑥 ≈ 𝑦 : 𝑥 ≺ 𝑦

▪ Test image : 𝑥

▪ Reference image : 𝑦



DRC-ORID
[ICLR 2021] Deep Repulsive Clustering of Ordered Data Based on Order-Identity Decomposition



Identity feature : race, gender, …

Order feature : skin texture, wrinkles, …

▪ Order feature : order related information

▪ Identity feature : characteristics unrelated to ranks

Order-Identity Decomposition



Clustering of Ordered Data



Reference Selection Based on Identity Feature



Reference Selection Based on Identity Feature



Reference Selection Based on Identity Feature



Moving Window Regression
[CVPR 2022] Moving Window Regression: A Novel Approach to Ordinal Regression



▪ How  much greater or smaller the input is than the references
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Moving Window Regression (OL version 3) 



▪ MORPH Ⅱ & FG-NET

Age Estimation Results

Setting A Setting B Setting C Setting D FG-NET

MAE CS (%) MAE CS (%) MAE CS (%) MAE CS (%) MAE CS (%)

MV - - - - 2.79 - 2.16 - - -

BridgeNet 2.38 91.0 2.63 86.0 - - - - 2.56 86.0

AVDL 2.37 - 2.53 - - - 1.94 - 2.32 -

OL 2.41 91.7 2.75 88.2 2.68 88.8 2.22 93.3 - -

DRC-ORID 2.26 93.8 2.51 89.7 2.58 89.5 2.16 93.5 - -

MWR 2.13 94.2 2.53 90.4 2.53 90.5 2.00 95.0 2.23 91.1



GOL
[NeurIPS 2022] Geometric Order Learning for Rank Estimation



Rank Estimation Methods

▪ Ordinal regression

▪ Predict the rank of an object directly via a regressor or a classifier

▪ Comparison based approaches

▪ Metric learning

▪ How different 𝑥 is from 𝑦

▪ Order learning

▪ 𝑥 is greater than 𝑦

▪ 𝑥 is similar to 𝑦

▪ 𝑥 is smaller than 𝑦
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Rank Estimation Methods

▪ Ordinal regression

▪ Predict the rank of an object directly via a regressor or a classifier

▪ Comparison-based approaches

▪ Metric learning

▪ How different 𝑥 is from 𝑦

▪ Order learning

▪ 𝑥 is greater than 𝑦

▪ 𝑥 is similar to 𝑦

▪ 𝑥 is smaller than 𝑦

GOL

GOL



GOL

▪ Order constraint 

▪ sorts instances directionally according to the ranks

▪ Metric constraint 

▪ separates two instances farther if their rank difference is larger



𝑟19

▪ Encode object instances into an embedding space
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• Arrange instances according to their rank directions
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• Make the distance between instances reflect their rank difference 
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• Estimate the rank of a test instance by finding the nearest neighbors
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Embedding Space Evaluation



Age Estimation



Aesthetic Score Estimation



Order Learning
▪ New concept

▪ Applicable to most ranking, assessment, diagnosis problems

▪ Cancer stage classification

▪ Smart farm - fruit quality assessment

▪ Recommendation systems

Smart Factory Medical Diagnosis Smart Farm Autonomous driving



▪ 감사합니다.

Q & A
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