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« An ideal active learning algorithm should select Maximize the utility while minimizing the cost. (Australian Dataset)
examples in a batch that are maximally useful - a) australian dataset
and can be labeled within a budget. max S v NP Hard so heuristics bso -

+ Traditional algorithms define utility of a single = are needed ' = Uncertainty
example rather than of a batch, without cost x; € {0,1} v: = utility of the data point 045 =
and budget considerations. N W‘ - labelling cost 00 | sczptter

« In this work we propose: > xiwi < B B = Total budget
+ A novel optimization formulation based on =L 035 \/\
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knapsack problem.
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» A novel utility function based on the facility max  fu(X) 025

Il?tﬁﬁ;[/l,opeg{gr? Igtrin"ttyhg’;’éals(gfnglaeredgepr(s)iltr;t. x fu(X) = UtiIit){ function ope_rating on t?atch 0.20
« A novel cost function that considers that the X cu {)c(fcr)] = labelling cost function operating no 015

labelling cost of an example depends on the fe(X)<B Ba=CTotaI budaet 17235 45 6 7 8 9 1011121314 15 16 17 16 19 20

previously labelled examples. / - 9 ) \_ Iterations

Utility Functi i h :
liity Function Cost Function Conclusion

* The utiity function should: Cost is dependent on the previous labeled examples. » Proposed a novel and generic AL frame- work

+ Give higher weight to the important samples that selects the optimal batch within the budget

* Give higher weights to the region that is dense C(x;) = Co(x;) + C(xi|xi-1,Xi—2 .. .) constraint based on the given utility and cost
* Reduce redundancy or maximize the diversity

functions.
» The standard facility location problem takes care Given such a cost function. one needs to find an * We also proposed a novel utility function based
of all three characteristics : . S L ; on the Facility Location problem.
N :)rztelmal ordering which is given by Minimum Spanning » Proposed utility function has three important
o ' 4 : characteristics: (a) higher weights for important
Julx1,x2...xp) = Z € max o (Xk, %3) points, (b) higher weight for dense region, (c)
i=1 Diversity of selected points.

» We also proposed a novel cost formulation, the
optimal solution to which is the minimum
spanning tree of the input batch.

. _ . ) ) » Experimental results on four datasets show that

K@ b — maX(UZ— 1 + K- 1L,b—w;—1> KZ— 1Lw ) our approach outperforms the baseline

' Y ) Y ! algorithms especially in the initial iterations.
When the next pOint is When the next point
included NOT is included

Solution to the non-batch version is known to be NP-hard, however a practical solution is available based on dynamic
programming.




