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* Ranking Queries
— are very important for similarity search
— give the most relevant answers first

— are more flexible than distance range and kNN
queries

* Applications:
— person identification
— similarity search in multimedia databases

=>» often uncertainty in data
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* uncertain data caused by
— continuously changing data
— concurring data descriptions
— measurement inaccuracies

* uncertain data leads to uncertain query
results

=>» probabilistic queries
(e.g. probabilistic ranking)
e results are associated with confidence values
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* Positionally Uncertain Data
— vector data in d-dimensional space %R
— no unique position in R
— objects are represented by
 multiple d-dimensional vectors

* that are mutually exclusive
« a confidence value is assigned to each vector

— types of uncertain object representations
* pdf (continuous) I Ce
» discrete samples — RPN
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» Distance Computation for Uncertain Objects
— two uncertain objects
0; = {0; 1,---,0; n} @nd 0;={0; 1,...,0; }

— distance between o; and o;:
duncertain (Oiioj) :{diSt(Oi,m’Oj,n) |1S m < M ’1S n< M}
— probability that the distance between o0; and o; Is

less than eeR,™

P(duncertain(oi’oj)g‘g):|{ N uncertam(. J) g}l

| duncertain (Oi J Oj) |




* Probabillistic Ranking
— function prob_ranked,: ® x{1,..,N}—[0..1]

— prob_ranked,(0,k) reports the probability that
object o is the kih-nearest-neighbor of the
query point g
=>» for each object:
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* Probabilistic Ranking Output:

— Example:
Probability Table Objects
R
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ranking coefficient k

vector space probabilistic ranking output
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Probabilistic Ranking Algorithm

* |terative Probability Computation

-- =<

I,’I I,// I//’// 8 \\\\\ \\“ “ " "
o il o o _radlal sweep with
0t N iy Increasing range ¢

— during the radial sweep: maintain for each

object o the probability P, = P(d ..., (0,9) < &)
— for each accessed sample o;;, compute the

probability P(o; ;,k) that exactly (k-1) objects 0 #

o, are within the e-range, for k = 1..N.
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| Probabilistic Ranking Algorithm
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» computation of P(o; ;,k):

P, if 0, e, (i)
P(Oi,j K) = Z H <\(1_ Po,) else

Gk(i)esk |=1..N
| =i

» problem: a lot of possibilities to select
the set 5, (i) of (k-1) objects out of N
objects

* reduce N->N' by pruning objects that
are beyond ¢
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* Accelerated Probability Computation
— divide and conquer approach

/s

k of N'/2

Probabilistic Ranking Algorithm
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exactly k of N
objects are
within e-range

k-1 of N‘/2 1 of N/2

_ k-20f N2 2 of N'/2

k of N‘/2
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* Accelerated Probability Computation

Probabilistic Ranking Algorithm

— divide and conquer approach
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% Experimental Evaluation
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 Performance w.r.t. database size
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higher degree of uncertainty lower degree of uncertainty

— performance depends on the degree of
uncertainty (object variance)
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» Performance w.r.t. degree of uncertainty

Query time [ms]
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— speed-up by pruning degenerates for higher
object variances (object uncertainty)
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» approach to accelerate probabilistic ranking
gueries

 very high speed-up factor (2 orders of
magnitude)

* Future Work:
— comparison to the latest top-k query approaches




Thank you,

for your attention,

any questions?




	ProUD: Probabilistic Ranking in Uncertain Databases
	Outline
	Introduction
	Introduction
	Outline
	Ranking on Uncertain Data
	Ranking on Uncertain Data
	Ranking on Uncertain Data
	Ranking on Uncertain Data
	Outline
	Probabilistic Ranking Algorithm 
	Probabilistic Ranking Algorithm
	Probabilistic Ranking Algorithm
	Probabilistic Ranking Algorithm
	Outline
	Experimental Evaluation
	Experimental Evaluation
	Outline
	Summary
	ProUD: Probabilistic Ranking in Uncertain Databases
	Outline
	Introduction
	Introduction
	Outline
	Ranking on Uncertain Data
	Ranking on Uncertain Data
	Ranking on Uncertain Data
	Ranking on Uncertain Data
	Outline
	Probabilistic Ranking Algorithm 
	Probabilistic Ranking Algorithm
	Probabilistic Ranking Algorithm
	Probabilistic Ranking Algorithm
	Outline
	Experimental Evaluation
	Experimental Evaluation
	Outline
	Summary

