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Efficient Top-k Query Processing on Uncertain Temporal Data
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Abstract Temporal data is widely used in many applications such as medical,economic and e-commerce. The uncertainty is main-
ly caused by factors such as inaccurate measurement techniques. This paper studies top-k queries over uncertain temporal data.
Such a query returns Top-k intervals with the largest scores which are calculated by a function combining the original weight of
the data and the probability of intersection with the query data. To answer the query efficiently, this paper proposes a 2D R-tree
based on the relational model and auxiliary structures. The relational model is used to manage all intervals, and the auxiliary
structure is used to manage the order of the weights of each node in the R-tree. Based on the proposed index structuresa query al-
gorithm for accessing data in descending order by weights is proposed. It traverses the R-tree from the root node. For each node
that intersects with the query point, the item with the largest weight in it can be found according to the information stored in the
auxiliary structure,and it is determined as the next accessed object. This paper uses synthetic datasets with data sizes ranging
from 300000 to 10 million,and a real dataset of a flight information with size of 3. 2 million. In the extensible database system
SECONDOQO, the proposed method is compared with the unindexed method, R-tree, and interval tree,and the average 1/O access
times and CPU time are used as the indicators of the experimental results. The experimental results show that the proposed ap-
proach outperforms baseline methods by 2 to 3 orders of magnitude using 10 million intervals. Comparing the probabilities and
weights of the % results with the results of all intersecting data,it is found that the probabilities and weights of the £ results are
close to the maximum value of the actual intersecting data,so the proposed algorithm is feasible and effective.
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i /N TUME H

1.H<0;Q<0

2. Q. push(RR-tree. RootNode) ;

3. WHILE(Q AHA%)

4.  NodeQ. frontO); Q. popO;

5. AccessRelation(Node, RR-tree) ;
6. FOR EACH entry € Node

7. EMBR<—entry. MBRO) ;

8. IF(Q. x€ EMBR)

9. IF(|HI = Q. k)

10. min = f(Q, H. front() );

11. IF({(Q, EMBR) << min)

12. Update(Q., H, Q. x, entry);
13. END IF

14. ELSE

15. Update(Q, H, Q. x, entry);
16. END IF

17. END IF

18. END FOR

19. END WHILE
20. RETURN H
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Table 1 Information of data set
name number range weight
Sl 3% 10°
S2 9x10°
S3 1.5x10°
. N [1, 100000] [1, 50000]
S4 5X10°
S5 §x10°
S6 1x107
Flight 3.2%x10° [1,2045] [1, 5000000]
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