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Transmission-slot Assignment Protocol Using
Speed Vectors for Ad Hoc Networks

WEI FENG,T! SHIGETOMO KIMURAT!
and YOSHIHIKO EBIHARAT!

The authors had proposed DTAP (Distributed Transmission-slot Assignment
Protocol) for wireless ad hoc networks to prevent packet collisions by effective
slot assignment using a color number to each mobile terminal. When the color
number reservation status has changed since neighbor terminals move, it takes
long time to fix the reservation status, and then the communication perfor-
mance may be degraded. In order to improve the problem, this paper proposes
a transmission-slot assignment protocol DTAPSV (DTAP with Speed Vector).
In this method, all mobile terminals are assumed to be able to obtain their po-
sition from GPS (Global Positioning Systems) and calculate their speed vector.
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The mobile terminals exchange their vector each other, and predict the change
of the network topology to fix their color number reservation as soon as possi-
ble. The network simulation shows that DTAPSV improves the average total
throughputs of all mobile terminals from those of DTAP and another method.
The affection from GPS measurement error to the proposed method is also
evaluated.
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Table 1 Transmission candidates of color numbers in slots 1 to 8.
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Fig.1 Frame structure of DATSP.
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Fig.2 Frame structure of DTAP.
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Fig.3 An example when closing terminals can directly communicate.
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Fig.4 Closed topology and assigned CN.
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Fig.5 An example when separating terminals cannot communicate directly.
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Fig.6 Separated topology and assigned CN.
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Fig.7 An example when closing terminals and separating terminals coexist.
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Fig.8 Closed and separated topology and assigned CN.
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Fig.9 Basic packet format of DTAPSV.
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Fig.10 DTAPSV field formats.
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Fig. 11 Field formats added for DTAPSV.
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Fig. 12 Average total throughput under different maximum terminal movement speeds (Number of
terminals = 100).
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Fig. 13 Average total throughput under different number of terminals (Maximum terminal
movement speed = 1 m/sec).
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Fig. 14 Average total throughput under different GPS precision (Terminals number = 100).
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