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Task amenability as a measure of 

task-specific image quality

Formulating task amenability in a reinforcement-learning-based meta learning 

framework

The two clinically relevant target tasks

Evaluating the learnt task amenability for 

the two tasks

Good quality Bad quality

Case 1: bad quality image has large artefact and 

prostate is not visible

Case 2: bad quality image has large artefact, but 

prostate is still visible with some obstructions

Case 3: bad quality image has artefact, but gland 

boundary is unobstructed, and prostate is visible

Q) So, should we discard the "bad quality" images?

A) Depends on what downstream target task you 

want to perform using the image

General image quality assessment (IQA) methods 

are likely to deem all of these "bad quality" images 

as low quality due to the large artefacts present but 

some may be useful for certain tasks such as 

prostate gland presence detection or segmentation

For this scenario we propose to use the term: 

"task amenability"

Amenability Synonyms: Agreeability; Compliance

Do you agree with the following image quality 

labels?

An observation (ultrasound slice) is passed to the controller to be processed by it

The controller controls if the sample is selected or rejected

A batch of train set images is processed in this way

Selected samples are used to train the task predictor (which performs the target task)

A reward is computed based on validation set performance of the task predictor (these 

samples are controller-weighted or –sampled to form the reward)

The reward is used to update the controller (which eventually learns task amenability)

Prostate presence 

classification

This is a binary classification 

task with labels being binary 

values

Prostate gland 

segmentation

This is an image 

segmentation task with 

labels being image masks

Conclusions:

• Rejecting a small portion of the images with the lowest 

controller score results in a performance increase

• The weighted reward strategy performs comparably 

(significance not found) to the strategy involving human 

quality labels

• Comparing with human labels of task-specific quality, 

the controller outputs can be significantly different
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