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ABSTRACT

The number of channels specified in IEEE 802.15.4 Low-Rate Wireless Personal Area Networks(LRWPANS) is too
few to operate many applications of WPANs in the same area. To overcome this limit, we introduce Virtual Channel,
a novel concept to increase the number of available channels when various WPAN applications coexist. Basically,
a virtual channel is a newly-created channel via superframe scheduling within the inactive period of a logical channel
preoccupied by other WPANs. To maximize the coexistence capability of WPANSs using virtual channels, we propose
Least Collision superframe scheduler(LC-scheduler), its less complex heuristics both for a given single channel, and
Virtual Channel Selector(VCS) to efficiently manage multiple available logical channels. In addition, a simple but
practical synchronization method is developed to compensate different time drifts among coexisting WPANs. The
simulation results demonstrate that a remarkable improvement on the coexistence capability of the 802.15.4 can be

achieved through the proposed schemes.
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Category | Application ‘ Delay BO
Vital Heart-rate monitor 1-5 sec 6-8
Monitoring Body heat monitor 1 min 12
Personal equipment control 50 ms 2
Consumer Remote controls 100 ms 3
Electronics PC-petipherals 50 ms 2
Control of blinds/shades/ 1 sec 6
rollers/windows
Dimmer/switches 200 ms 4
Automatic Electricity/gas/water AMR No 14
Meter Reader bound
Alarmy/Security | Smoke detector 1 sec 6
System Burglary and social alarms 1 sec 6
Access control 1 sec 6
Water leakage alarms 1-5 sec 6-8
Environmental Temperature/carbondioxide/ 1-5min | 12-14
Monitoring humidity/vibration. HVAC
Industrial Facility control 100 ms 3
Automation Monitoring critical equipment 1 sec 6
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