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Data Aggregation Scheduling on Wireless Mobile Sensor Networks

FENG Cheng LI Zhi-Jun JIANG Shou-Xu
(Department o f Computer Science and Technology, Harbin Institute of Technology, Harbin 150001)

Abstract  As urban traffic increases rapidly, the research in Intelligent Transportation Systems
gets more and more attentions from the industry and academia. Real time navigations and traffic
monitoring applications in ITS require a large number of real-time speed and location information.
Such wireless mobile sensor networks composed by vehicles in ITS take such frequent change of
wireless links and severe radio interference. Therefore, data collection algorithm in wireless
mobile sensor networks should effectively use dynamic wireless links. This paper studies non-
conflict data aggregation scheduling problem in wireless mobile sensor networks. The problem is
formulated and proved as a NPC problem. Through analyzing inter-subtree conflict and inner-
subtree conflict, part interference graph is constructed to filter candidate transmission time sets in
order to remove inter-subtree conflicts. Then an algorithm based on dynamic programming is
proposed to schedule transmission times on mobile aggregation routing tree. We conduct an
extensive experimental study based on real taxi trajectory data sets. Experimental results show
that our algorithm increases about 1/4 on the data collection rate compared with the existing

VANET data aggregation algorithms and makes average delay less.

Keywords  wireless mobile sensor network; Internet of Vehicles; data aggregation; dynamic

programming; data collection
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K G=(V.E) it G'= (V' E") Jy ] op 5& |61, v
WHEE VR RE VR TE. MV ={ve2"),
B E R E RN (w0 W w,ve VL H i€ u,
3j€v. JRECT,,, UCT,., w(i)=w(j)=¢.
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A5 AT AR B A d B — PR AR T R a
NI R e DA A g T AR Z IR AE
TETC LR 3% 30 B8 . A2 & 5 (b)) H, /\ T 44 2 78 4 (8] o
RE T AL R RS G REV T
LMRE EWIT AR, R ORE G
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q 1
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Real-time data gathering is the basic research work of
Intelligent Traffic System. For ITS applications, the goal of
data gathering is to get accurate real-time sensor data as
much as possible with dynamic wireless resource. Data
aggregation is a useful technology in the process of data gath-
ering in order to effectively use communication bandwidth.
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