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O ABSTRACT 0O

In this research, mobile vehicle networks and congestion in this type of networks were
identified, and a group of congestion control algorithms was reviewed. A hybrid algorithm
that works to adapt the data transmission rate and the transmission power capacity for
vehicles in Ad-Hoc networks is proposed. The proposed hybrid algorithm is based on data
rate control together with transmission power adaptation to improve the network
performance. Simulation results show that the proposed hybrid algorithm achieves better
performance, compared to the reference studies, in terms of four parameters. Higher
network throughput, higher PDR (Packet Delivery Ratio), lower PLR (Packet Loss Ratio),
and lower CBR (Channel Busy Ratio) were obtained, compared to the reference algorithms
that deal separately with data transmission rate or power transmission capacity.
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Algorithm: The Proposed Hybrid Algorithm (PHA)

Initialize:
1. Calculate CBR
2. Tmax = setMaxTransmitRange( )
3. Pmax = setMaxTransmitPower(Tmax)
4, n = calcNearbyVehicles( )
Power Control:
5. N = calcTrafficDensity( )
6. r = setReductionFactor(N, n)
7. TXpower = r * Pmax
Data Rate Control:
8. if CBR < 0.2 then
Data_Rate = 12 Mbps
9. Elseif 0.2 < CBR < 0.43 then
Data_Rate = 9 Mbps
10. Elseif 0.43 < CBR < 0.6 then
Data_Rate = 6 Mbps
11. Else
Data_Rate = 3 Mbps
End if
12. Transmit Data with power level = TXpower and with Data_Rate
Loop
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PDR [7] [8] [9] [10] PHA
4 lanes 0.684 0.626 0.735 0.574 0.762
6 lanes 0.642 0.593 0.695 0.524 0.734
8 lanes 0573 0514 0.628 0.474 0.713
12lanes | 0536 0.486 0.562 0.432 0.674

Jumdl A5 Ll 35 Aaiall Al appball o ans Throughput aSedl) sl bl ) JEsYUs
BlSlaall il a8 7 Jsoadl Gun Cus o(7)JSA 8 mage WS ([10]5 [9] 5 [8] 5 [7] dumasad) ciluhall (e
.Throughput i<l dal) i)l 4l

4 lanes 6 lanes 8 lanes 12 lanes

Throughput (Mbps)
£ (= oa

[X]

0

H[7] m[8] m[%] © [10] mWPHA

Throughput Al dalis) :(7)Jsid

Throughput 4sudd) daliy 3lSlaal) milii ad 17 Jgaadl

Throughput [7] [8] [9] [10] PHA
4 lanes 8.42 8.13 9.74 7.75 10.34
6 lanes 7.43 6.94 9.25 6.33 9.81
8 lanes 6.24 6.24 8.66 5.83 9.27
12 lanes 5.75 5.41 7.93 4.76 8.84

tlluagilly claliiiuy)

slall Jlagsl Ao el pialylll Ay Juadl olal (38a3 dajiall duagll daa) lsall o Lasg sWSladll elya) an
axll ol Jaas PDR (Packet Delivery Ratio)assll alis 4wy CBR (Channel Busy Ratio)
.Throughput 4.l 4alw), PLR (Packet Loss Ratio)
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. Al LS el ek Ala iVl oSaill A diple

Lrapall Lyl & & Lee (msal da il dimgl) dpa)ylsall & CBR sl Jlads) du culS 4 Cua
O\S dasiall 4052l 8 PDR (Packet Delivery Ratio)ajall sl 4w of WS <[10]5 [9] 5 [8] 5 [7]
Lyl 8 PLR (Packet Loss Ratio)aysl) olai Jase of LS cnnyal) ciluball 8 58 Lea e L
& byl dla olS Throughput 4Sual dpa iy Gl Lol cgeayal) cluhall & 58 Lae Juadl (S da il
Agraall Gluhall ae 455lall dayitall 4pe)lsall 8 ASWAl dpaly)

G o dant ALl @lSed el ppeatl diaa duajpla o Jpeanl) & Alasd) & 4l
i A @bl dal pead Goba 08 (UL Jl) Jae oS ) ALEYL lSall Jluy) de Ui
Jaes PDR (Packet Delivery Ratio)aysll als 4uss CBR (Channel Busy Ratio) slall Jul
G Jaall 4 Tags aisiall ) a5 <Throughput 48l ialul; PLR (Packet Loss Ratio)ayal) ()
Agle alaeV) 5
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