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kNN Query Processing Approach for Content with Location and Time Tags

LI Chen, SHEN De-Rong, ZHU Ming-Dong, KOU Yue, NIE Tie-Zheng, YU Ge

(School of Computer Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Large amounts of content with location and time tags are generated every day on webs such as microblog, news, and
group-buying. Thus, it is important to find top-k results that satisfy users’ temporal and spatial requirements from the contents. In this
paper, a novel kNN query (called ST-ANN query) processing approach is proposed for content with location and time tags. First, location
variables and time variables of data objects are transformed via temporal & spatial similarity in order to map data objects to a new
three-dimensional space. Next, the spatial similarity between two objects in the three-dimensional space is used to approximate the actual
temporal & spatial similarity. Then, a new index called ST-Rtree is designed in this three-dimensional space. The index combines location
variables & time variables, and ensures every object is traversed no more than once. At last, an exact kNN query algorithm is proposed.
The region is determined by computing only once to find top-k results, which guarantees high-efficiency in the query processing.
Experiments on large datasets demonstrate that the presented query processing approach is very efficient.
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Fig.1 An example of STANN query
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B 1. ST-ANN B 5k,

By O\ 5 ¢, ST-Rtree R 71;

Btk BRI B

1:  U<—new min-Priority queue; /K47 ST-Rtree [ 15 5

2:  V<new min-Priority queue; //FHRAT IO R = 2 2 ) v (1 B0 6 52 A
3:  Result<—new min-Priority queue; //JH KA TBCHT A 52 b AHALLBE () B dE 6 %2
4: Rset«; |/ RAF B 45

5: r<0; R<0; U.Enqueue(ST-Rtree.root,0);

6:  e«U.Dequeue(); //$5e/MIESEA 1T i 30 A5 1 0 1) B 2

7: while (V.size<k||e.key<V(k).key)

8: if e is a leafnode then

9: for each point p in e do

10: p-key<dis(p,q); V.Enqueue(p,p.key); //T/MIESEHUA 112 1) A1 B2
11: else

12: for each ¢’ in e do

13: e'.key<Distance(e',q); U.Enqueue(e' e’ .key);

14: e<—U.Dequeue();

15:  end while

16:  reV(k).key; Re~2r; create aball O(q,R); //BIEE—ALLEHI A g HERO . R WLARMIER
17:  while (enO#J)

18: if e is a leafnhode then

19: for each point p in e do

20: p-key<dis(p,q); V.Enqueue(p,p.key);

21: else



2284 Journal of Softiware #AF33k Vol.27, No.9, September 2016

22: for each e’ in e do
23: e'.key<Distance(e',q); U.Enqueue(e',e'.key);
24: e<U.Dequeue();

25:  end while
26:  while (V.size#0)

27: point p<«—V.Dequeue();
28: if O contains p then
29: p-Rkey<Sim(q.p); Result.Enqueue(p,p.Rkey); 1/F5/MILAHN B 6 5 1) SEBr AL, RS

30: end while

31:  for each point in Result from 1 to k do

32: Rset.add(Result.Dequeue());

33: return Rset;
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