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In association with a growing interest in machine-to-machine communications and the Internet of Things
(10T) as advanced connectivity of embedded devices, systems, and services as well as penetration of
wireless devices with sensing, computation and wireless communication capabilities, the wireless sensor
networks have become an important research area due to their potential for providing cheap and flexible
solutions to data monitoring and device actuation. And there have been numerous proposals on routing
technology for the wireless sensor networks. On the other hand, towards the diffusion of the wireless
sensor networks such as target field monitoring for home, building and environment, disaster
management, and inventory control, it is required that, from a viewpoint of applications, the wireless
sensor network should be the stable network system, which is able to certainly collect monitoring date
from each wireless sensor node and rapidly notify urgent information to a specific node. In this paper, the
re-selection based route maintenance mechanism to improve the equitableness of the routes to the
gateway node, the multi-path and simultaneous forwarding method to rapidly and certainly notify
specific urgent messages to the gateway node, and the route aggregation method to bundle multiple routes
toward same direction as an aggregated route are proposed and evaluated in order to maintain the stable
wireless sensor network under wireless environment with temporal and spacial variable wireless link
characteristics. Due to application of their proposals, it is feasible to develop stable wireless sensor
networks towards large-scale data collection system such as advanced metering infrastructure systems for

the smart meters and monitoring systems.
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