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Abstract

This paper proposes an efficient data transmission strategy using adaptive-tier low transmission
power schedule in a TDMA-based ad hoc MAC protocol. Since the network resource of ad hoc
networks has the characteristic of reassignment due to the multiple interferences and the
contention-based limited wireless channel, the efficient time slot assignment and low power
transmission scheme are the main research topics in developing ad hoc algorithms. Based on the
proposed scheme of interference avoidance when neighbor clusters transmit packets, this paper can
minimize the total energy dissipation and maximize the utilization of time slot in each ad hoc
node. Simulation demonstrates that the proposed algorithm yields 15.8 % lower energy dissipation
and 4.66% higher time slot utilization compared to the ones of two-tier conventional energy
dissipation model.

» Keyword : XM&= F&(low power transmission), TDMA && AAIEZ(TDMA slot scheduling),
7l &= (packet collision)
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Fata dld Adol HAE Afel S A3t
-MAC®] o] HAR AstE™ CSMAS A5l 7714
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= CH ¢ & NCH == jzt9] Azl Yegdth R d
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(42) CH i & NCH %E j% ojx= 3 Zo| 74 3
7 sy = 94 olgor P () 870 ¥g A
& BAFE, wEe P () oAl AE

(4b) NCH =& j7F AN Py, 5 (8) = Py 5 (t)
2 wEslE CH i(dl, CH ¢)Z shigk &3 7
NCH =E j& CH & A8 #A2le] CHZ Adgs}
CH 9074 5= (Registration) MIAAIZ AFste] 241
o] F¥aH PLYE T8k P, () BE gar

(4c) NCH ==
(J ke M(t) s wxale cHE M o]z
de 7V ge P (t) #er £9% 4 9de CHE
Aol CH 2 9t} 19 29 32 22
FAY o, 7 Fe P
CHZ A9 CHE Ad™sly] Ay Ag3 &

TS Yelith, == koA 5= (Registration) ™Al
A A5 1), == k9 IDY €x% == CHl W
P »(t) ABE @7 B o] S Ak 489
A A% dmelEe o) Ak o] Yre
2% Aol Agate A% 25 A CH) g BE o

AgT.
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constraint-2

2] 2. Best CHE AEisP| &

ol Z2iAE

Fig. 2. Clusters before best CHs are selected

T2 3. Best CHE MENSH
Fig. 3. Clusters after best CHs are selected
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Round W, Ep e Bl Held aipks Zed o2 Wk agaregation)
Coomier | @ o) ABHE qUAelt. €, & BSS CHAlE A2
(dps)el W2k, dpgel Meshe Ade) A8 &4 meo)

Steady
State th. B =RZolMe [=525 bytes, £,;..=50 nd/bit,
Ep 4= 5 nJ/bit/signal, €,,,=10pJ/bit/m" (NCH
essions CH Aele] Al we Ad 48 &4 wd)

u_: The maximum value of
paths from a header to a
node

Contention | Nv_

Data
Transmission

v_.i The maximum value of
paths from a node to a
header node

T2l 4. BMA Z2EZ9| F& AT
Fig. 4. Operational Flowchart of BMA
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AEEolZ] F= sl Bt mabA 9 =0 A
#e NeoH, b =7t v, o Al HAAE TR
contention @AOIA A= Hd] WIAAE Nuy,. 7t
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(aggregation)dtal, Mgk dlolE Zg s BSE &3t
o} webA] sl HlolH Z#H|9] F<k CHellA] AHEE = ol
YA ol (8)7 #Th8).

Eey = E, ,(27 1)+ZEDA% ----------------------- (®)

FIE, o0+ ey (dps)*

(8)elA] |2 7} NCH ==22E 9+ Holg =zl bit
Foln, F,,. .= HlolEl 37 digital coding, modulation,
spreadinge] F712 Wl AHSEE $A719] A oA o]

0.0013pJ/bit/m" (BSS} CH Alole] Agle] we Ad &
g &4 2e) S AHSIITHS).

Z17e] NCH =E+= sl Zgql 52t & ¥ CHolA
el HolElE XY B £FolA At zizte
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(10)= 71%‘3}.
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HEIE ko] SezHz 74du0] slgoz, A
HIESZelA AR ouAlE ofef (113 2t

ETotal — kECluster .................................................. (11)
V. 85 Hot
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59< 7= Matlab AlE#EIEZ} s 2lth. MATLAB

R2008 W& 2= Al olElE ¢ 30 2 3.06 GHz
CPU 7]%k] 32 bit 9=% 7 2G4 $=3153ie}. o] A]
B olEle] 54L& 100m™e] WIESZ 99 Shol] F491=2 100
N =EF XA bFst YIES R EZ2XE A3}
3, ARME ALY AAY duels H-8shax] dskE of
YA AR Attt =3, AlEEolE s 53]
918l QualNetell 28l =3¥ ADB ¢18]&(9)< vl 8~
Esda, 71 A% 100, 125, 150 2 175709] ==l s )
2B B Bt == 7R5) (9)9] ARl 1% ofske] At &
EPiS 2ol
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w=EA AR AlEelolE ] sty g [=525
bytes, E,;..=50 nJ/bit, Ep, = 5 nJ/bit/signal,

€amp = 10pJ/bit/m2 (NCHS} CH Atele] 7ol w2 A
g HE &4 2d) E= 0.0013pd/bit/md (BSQF CH A}
ole] Azl we Ad Ay &4 wd)olw, F 1o 8okt
FTHS8,10). 28 5 Al d3 A AA o
Holt},

E 1 AlEslold Zi2lole (8)
Table 1. Simulation Parameters

a2 2jolef a2 2jolef
Al Intel 3.06 GHz s zzem BVIA
Core 2 Duo

EI=TE] ~

o 100m2 =4 100

k 1~11 E,.. 50 nJ/bit
Epy | 5nubit/signal Camp | 10 pJ/bit/m2
(NCH-CH)

€amp | 0.0013 pJ/bit/md l 525 bytes
(BS-CH)

O%l 5. AlEziole] A3 5t
Fig 5. Snapshot of Simulator
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Fig. 6. Average Energy Dissipation per Node in BMA
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