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A Design and Implementation of modified ZigBee using
the Directed-Messaging for Energy Efficiency
Improvement
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Abstract

ZigBee is the low power, low cost and low data rate wireless personal area network (LR-WPAN)
standard. The Directed-Messaging is the protocol which improves the energy efficiency through
reducing the redundant message transmission by transmitting messages with directional
information toward the specified sub-network area in wireless sensor network using broadcasting.

In this paper, we design and implement the experimental grid sensor network using ZigBee
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modified by the

Directed—-Messaging for the energy efficiency improvement. The experimental

sensor network in this paper is configured with Nano24 supporting the ADV message and the

routing management module modified to use the directional information. The energy efficiency

improvement of the experimental sensor-network by evaluating the experimental results according

to transmitting ADV message.
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Fig. 1. ZigBee/IEEE 802.15.4 Stack architecture(2)
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Fig. 2. Searching for source node by
Directed-Messaging(5)
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Fig. 3. Modified ZigBee ADV message structure supporting
Directed-Messaging
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Fig. 4. Directional Information of ADV message
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Fig. 5. Modified ZigBee beacon-mode sequence
supporting Directed-Messaging
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Fig. 6. Message sequence for changing the message
direction by Directed-Messaging
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Typedef struct |
INTE xScale ;
INTE yScale ;
INTE direction ;
) DIRECT ;

Typedef atruct [
EYTE sreAddriode;

]Nﬁ madulength;

DIRECT direct ;

BYTE pMs.dnEaMnxPH'{l"ukﬂSlu aMinFrameeOverhead]
1 MCPS_DATA_INDICATION ;

J% 8. WE o EE ISt ADV HAX| RiE 7=
Fig. 8. Data structure of ADV message for
Directed-Messaging
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