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Bringing humans “in the loop”

Diagrams courtesy of 
industry PR:
SalesForce
HumanLoop
Humans in the Loop



Prediction



“I don’t know”

Prediction Selective prediction

Selective prediction gives an 
abstain option, it doesn’t force a 

decision but instead takes 
model confidence into 

consideration

In practice, a human would 
then identify images that a 

model abstains



https://www.nature.com/articles/s42256-021-00393-0 

Selective prediction

https://www.nature.com/articles/s42256-021-00393-0


Accuracy vs human effort in selective prediction

● Low thresholds mean the model is trusted more, thus less human effort 
needed to identify all the data but there is more possibility of error

● High thresholds mean the model is trusted less, thus humans ID more data 
but quality is easier to guarantee

● Threshold selection is an active area of research, calibrated models make 
this easier



Active learning

Learn to sample next data for 
human labeling automatically 
to optimize performance while 
minimizing human effort

Sampling criteria:

●   Random
●   Uncertainty (Exploit)
●   Diversity (Explore)

Human-in-the-loop machine learning: a state of the art, Mosqueira-Rey et al., Artificial Intelligence Review 2022  

Human-in-the-loop machine learning, Munro, Manning Publishing 2020  



https://www.nature.com/articles/s42256-021-00393-0 

Active learning via selective prediction

https://www.nature.com/articles/s42256-021-00393-0


Active learning based on representations

One example:

● Use the MegaDetector to crop
● Cluster animals based on 

visual similarity in new cameras
● Humans ID examples from 

each cluster (active learning 
criteria)

● Gets same accuracy with 
99.5% fewer labels

A deep active learning system for species identification and counting in camera trap images, Norouzzadeh, Morris, Beery, et al., Methods in Ecology and Evolution 2021



Role of Human-AI Interaction in Selective Prediction

https://ojs.aaai.org/index.php/AAAI/article/view/20465 

Human accuracy decreases 
when model results are 

presented

https://ojs.aaai.org/index.php/AAAI/article/view/20465
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Confirmation bias 


