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Questions:
1. Which instance should be selected? 
2. How about observing multiple instances at one time? 
3. What’s the cost? 
4. Which telescope should we choose?

Planet 
Nebula 

Constellation 
Star cluster 

Galaxy 
… 
…



1. Which instance should be selected? - Active Learning!

Suppose we have a labeled set S of K input features xk and labels yk: {(x0, y0), . . . , (xK
−1, yK−1)}. Our goal is to select the next instance xK to label to minimize the expected 
loss on the remaining data xn ∋ S: 

Single-instance Active Learning 



Score Function: Expected Uncertainty Reduction 

Our goal is to choose instances to minimize the total label uncertainty across all the 
unlabeled instances. 

1. Which instance should be selected? - Active Learning!



Pre-Clustering:
We assume that each point xk in the cluster c, if it were to be labeled, will label some 
proportion of its cluster, depending on on how close it is to the center of its cluster. 

1. Which instance should be selected? - Active Learning!



2. How long it will take to observe the selected ones?
- Cost-sensitive  Active  Learning

Observing time cost:



Data Sets:
- MACHO (3063*64)
- EROS (8317*64)
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3. How about selecting multiple instances at one time?
- Batch Mode Active learning
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3. How about selecting multiple instances at one time?
- Batch Mode Active learning



4. Which telescope?
- Application of the proposed Cost-Sensitive Batch Mode Active 
Learning 



4. Which telescope?
- Application of the proposed Cost-Sensitive Batch Mode Active 
Learning 
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