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Abstract Aiming at the shortcomings of the larger delay at the existing data aggregation algorithms in wireless sensor
networks, we studied the problem of the minimum latency data aggregation tree and transmission scheduling. An aggre-
gation tree construction algorithm based on degree constraint(DCAT) was proposed. It works by traversing the graph
in a BFS manner. As it traverses each node, the set of potential parents is determined by identifying the nodes that are
one-hop closer to the sink. The potential parent with the lowest degree in the graph is selected as the parent for the cur-
rently traversed node. Furthermore, we proposed two new approaches based on greedy for building a TDMA transmis-
sion schedule to perform efficient aggregation on a given tree; WIRES-G and DCAT-Greedy. We evaluated the perfor-
mance of our algorithms through extensive simulations on randomly generated sensor networks of different sizes and we
compared them to the previous state of the art. The results show that new scheduling algorithms combining with our
new tree-building algorithm obtain significantly lower latencies than that of the previous best algorithm.

Keywords Wireless sensor networks,Data aggregation, Minimum latency,Degree constraint, Transmission scheduling
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2. for each u€ G. V do 16. for each ue L do
3. wd=—1 17. ifu€N(R) u. p&N(S) then // u
4 u. p=nil 18. wt=j // u j
5. end for 19. S=SU {u}
6. s.d=0 20. R=RU{u. p}
7. Q=0 21, endif
8.  ENQUEUE(Q,s) 22. end for
9.  while Q# 0 do 23. end procedure
10.  u=Dequeue(Q) 24. procedure GREEDY-SCHEDULING(L;S;R)
11. for each v& N(u)do 25. for each u€ L do
12. if v. d<<0 then 26.  ifu€R ugN(R) then
13. v.d=u. d+1 27. r=nil//
14, ENQUEUE(Q. V) 28. for each p€ N(u) do //
15. end if 29. if p.t==0 p&N(S) (r=nil |N(p)|<|N(r) [
16. if v.d>u.d then then
17. if v.p==nil or [N(v.p)|>|N(w | then 30. r=p
18. v.p=u 31. end if
19. end if 32. end for
20. end if 33, if r#£nil then //
21. end for 34, p=u.p
22. end while 35. uwp=r//
23. end procedure 36. if ISELIGIBLE(p) then
3 37. L=LU{p}
38. end if
2 o 39. wt=j
WIRES-G, [9] WIRES s 40, S=SU {u}
WIRES s 41. R=RU{u p}
. , 42, end if
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2. YvEG.Vv.t=0// . ,
3. =1 , .
4. while s. t=0 do j ( 36—38 ).
5. L=GETELIGIBLENODES(G) 2 . GETELIGIBLENODES
6. COMPUTEWEIGHTS(L) OC|V]),COMPUTEWEIGHTS OV +
7. SORTDECREASING(L) ED. 7 O Viog| V| ).
8. S=R=0//
o SCHEDULENODES(L:S:R) SCHEDULENODES GREEDY-SCHEDULING
10. L=1\S // ’ ovi+
11. GREEDY-SCHEDULING(L;S;R) [ED. 4 i » WIRES-G
12, =it WIRES s OV *log| V4|V IE]D),
13, end while DCAT-Greedy,
14. end procedure 3, DCAT

15. procedure SCHEDULENODES(L;S;R) GREEDY-SCHEDULING s .
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