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(a) Omni Beam (b) Single Beam (c) Multi-Beam
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(b) Node A initiates RTS to B, but the RTS interferes with F's reception of date
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DMAC on single flow over chain topology
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DMAC on grid with aligned routes
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DMAC on random networks with random flows
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Using beamforming for routing on chain topology
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Directional routing on Random networks
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Performance of beamforming on grid topology

DMAC —+—

DDSR -
DDSR-Manual -

0.5

0.5

1.2

1 1.5 2 25 3
CBR Traffic Rate (Mbps)

Directional routing on Random networks

‘ ‘ DMAC (beamwidth 60)-
DDSR (beamwidth 60)-
DDSR-Manual (beamwidth 60)

1 1.5 2 25 3
CBR Traffic Rate (Mbps)






50 Nodes in 1019m X 1010m, range 280 50 Nodes in 1015m X 994m, range 250

1000 Fz

800

600

400 -

200







Aggregate Throughput (Mbps)

Impact of mobility on DDSR
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Flow Throughput (Mbps)

Loss in throughput due to deafness
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Chosen Backoff Values

Chosen Backoff Values

DMAC Backoff Behavior for two transmitters and common receiver
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Per packet delay for single receiver senario

80 DMAC per pkt delay
160 ToneDMAC pér pkt delay=——
140

Per packet End-to-End Delay (ms)

Packet #
DMAC: Sequence of packet drops for scenario (i) ToneDMAC: Sequence of packet drops for scenario (ii)
5 4
Node 1 packet drops + Node 1 packet drops +
Node 3 packet drops x a5 Node 3 packet drops X
4
3 X X
k]
3 xxx X ox Xox xx o owox x £ 25
£
o
= 2
P
2 g 15
S 1
1t + + +
1| HHEHE A+ A i S S AR A A A S
0.5
0 0
le+07 11e407 12e407 13e407 14e407 15e+07 16e+07 17e407 18407 19e+07 2e+07 1le+07 1.1e+07 1.2e+07 1.3e+07 1.4e+07 1.5e+07 1.6e+07

Time Time



Aggregate Throughput (Mbps)

0.5

ToneDMAC on single flow over aligned chain topology
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ToneDMAC on grid with zigzag routes
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Aggregate throughput for multihop flows
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(a) Capture-aware beam patterns (b) Node E captures node B
increase parallel communication if node B is capture-unawar

Flow 1: A->B->C. Flow 2: C->D. Flow 3: E->F->G
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Overhead metric (alpha)
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Performance of DDSR in random networks
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Impact of mobility on optimized DDSR

DDSR (beamwidth 60)—+—
Optimized DDSR (beamwidth 60}

10

15 20 25 30
Mobility (m/s)


















RREQ forwarded by X includes:
‘KSX CBl‘ CBZ‘ CBs

hSX

‘ASX

‘c
e 0 0 BN




F@
oH
R
[ ]
‘o ° b
eQ (] [ J
[ ]
oV J
[ ] ®u
L
o\

)

(a) A small network

(b) Routes chosen by DSR+CaDMAC (c) Routes chosen by CaRP+CaDMAC
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Comparison of capture-aware and capture-unaware routing
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Performance of capture-aware routing in large random networks
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Aggregate Normalized Throughput

Impact of OFF/ON duration on throughput and delay
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Verifying spatial reuse with directional antennas
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Node Identifier

Packet drops due to deafness when using directional antennas
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