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Abstract: A distributed topology control algorithm for ad hoc networks with directional antennas is proposed in
this paper. The topology is controlled not only by adjusting the transmission powers of nodes but also by changing
the antenna’s pattern (direction). A node grows its transmission power until it finds some neighbor nodes in every
sector of its directional antenna. Two planarized optimizations that further reduce some redundant edges are
employed and make the topology as a planar graph eventually. The resulting network topology increases network
lifetime by reducing transmission power and decreases traffic interference by having low node degrees. Simulation
results demonstrate the effectiveness of the proposed algorithm.
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DABTC 1
1. DABTC.
/I Basic DABTC algorithm on node u
Current_Pow=Init_Min_Pow;
Ng(u)=3,Total_Sec(u)=NULL,;
Emp_Sec(u)=Total_Sec(u);
while (Emp_Sec(u)==NULL & & Current_Pow<=Max_Pow)
Broadcast(u,p); 1* Node u broadcasts a“Hello” message to N sectors with the initial minimum transmission
Power */
Gather(u,v,p,* ACK"); [* Gather “ACK” sending by node v */
for (every node v sending the “ACK™)
If (visnotin Ng(u))
Ni(u)=Ng(u)Av};
Emp_Sec(u)=Therest of sectors that are not covered by any node in Ng(u)
end if

Current_Pow=IncreasePow(Current_Pow);

end for
end while
2.2 DABTC
DABTC , ) ,
@) 4 DABTC
221 DABTC
D u , 1
@ u Ni(u) :
3 Ng(u) v , DIST(u,v) weNg(u),
u proposal(u,v), Gg {u,v), , u .
4 v proposal(u,v) v u 1 Ne(v) v
{u,v) , accept(u,v); , v , reject(u,v).
5) u v accept(u,v) Gg {u,v). V.
222 DABTC
D u , 1
e u Ni(u) :
(©)] Ng(u) v , u v DIST(u,v)
weNg(u), u proposal(u,v), Gg (u,v), , u
4 v proposal(u,y) v u 1 Ne(v) v
{u,v) , accept(u,v); , v , reject(u,v).
(5) u v accept(u,v) G (u,v). V.
DABTC PLA-DABTC-I  PLA-DABTC-II,
2 3
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2. PLA-DABTC-I.

Vol.18, No.6, June 2007

/* PLA-DABTC-I agorithm on node u, the basic part of PLA-DABTC-I is the same as DABTC, and we add

some optimizations as follows */
m=midpoint of (u,v)
for al veNg(u) do
for all weNg(u) do
if w==v then
continue
elseif DIST(m,w)<DIST(u,m) then
eliminate edge (u,v)
break
end if
end for
end for
3. PLA-DABTC-II.

/* PLA-DABTC-I1 algorithm on node u, the basic part of PLA-DABTC-II is the same as DABTC, and we add

some optimizations as follows */
/I Optimizations
for all ve Ng(u) do
for all weNg(u) do
if w==v then
continue

elseif DIST(u,v)>max(DIST(u,w);DIST(v,w)) then

eliminate edge (u,v)

break
end if
end for
end for
3 DABTC
DABTC,PLA-DABTC-I PLA-DABTC-II
3
3.1
250m, 50~300 . ,
, B4
-94dBW. , )
35m~250m.

(network simulator) ,

, Random Waypoint ,

, 3
AODV™ , ,
1000x1000m? ,
N=6, /3
0dB, 1.5m,
,  —10.0dBW~10.0dBW,
NS
100 1000x1000m?

802.111*3 MAC
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Fig.1 Network topology obtained by different topology control algorithm
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with respect to average node degree
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Fig.5 Comparison of NONE, DABTC, PLA-DABTC-I and PLA-DABTC-II
with respect to the expended energy ratio (EER)
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Tablel Parameters of simulation
1

Number of nodes 100
Maximum transmission range (m) 250
Rate of channel (Mbit/s) 2
Region (m?) 1000%1000
Type of traffic CBR
CBR flows 10
Packet arrival interval (ms) 10~100
Length of packet (Byte) 512
Simulation time (s) 900
1 , 6
6(a) 1 )
: , : 1 ,
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