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ORDINAL CLASSIFICATION

• Ordinal classification: Categories follow a relative order.

• Distance among categories can be unknown, e.g. What is the distance between a professional photo and a flawed
one? Or between predicting a building destruction degree as destroyed or severe damage?

Idea

• Predict a ranking of all the ordinal classes, from most to least probable

• We propose a new ordinal classification loss that does not need to define a distance between classes. It compares
predicted rankings to the groundtruth

• We enforce both the accuracy and consistency of prediction: the order of the classes must follow a 
unimodal distribution, which mode is the ground truth class.

Groundtruth class: 3

Predicted
ranking
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METHOD

Rank-based ordinal classification

From logits to rank probabilities

[1] M. Taylor, J. Guiver, S. Robertson, and T. Minka. Softrank: Optimising non-smooth rank metrics, in First ACM Int. Conf. on Web Search and Data Mining (WSDM), 2008.

Let C = 4 be the number
of classes and

their
scores, approximated as 
the mean of a Gaussian 
distribution with

Probability for each scores to
have each possible rank.

Same after 50 iterations of
Sinkhorn transform.

• One configuration loss
Valid ground truth rankings:

where l is the true label

• All configurations loss
Valid ground truth rankings: The true label l is the
mode and the sourronding classes have decreasing
scores as in a Gaussian distribution centered at the
true class.

• Valid pairs loss
Similar to All configurations but computation is
faster.
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AESTHETICS RATING: SCHIFFANELLA’S IMAGEAESTHETICS INFORMATION RETRIEVAL: MSRA-MM 

AGE ESTIMATION: ADIENCE MOST VOTED CLASS PREDICTION: AVA 
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BUILDING DAMAGE ASSESSMENT 

Dots: Groundtruth. Shaded squares: Prediction (moderate damage, severe damage, destroyed)

Pre-event

Post-event

No visible damage Moderate damage Severe damage Destroyed

Accuracy

Mean Absolute Error

Mathew's Correlation Coeficient
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SUMMARY

• New method for ordinal classification that does not depend on the difference/distance between class labels.

• Three loss functions that compare groundtruth and predicted rankings, and enforce consistency in the
prediction.

• We compare our method with SOTA on three different datasets, achieving similar or better results.

• We tackle a new task on image aesthetics assessment, namely, the prediction of the most voted class.

• We present results on a last application, building damage assessment from remote sensing images.


