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Algorithm 1 Location Server Selection Algorithm  

  1:  while node inside intersection: 

  2:   if it is first node inside intersection then 

  3:        Nominate self as MLS  

  4:        Change Beacon’s fields LS, flag, and Role 

  5:        Start constructing locations table  

  6:        Check neighbours’ directions  

  7:       SelectingPLSsFunction(neighboursDirections) 

  8:       elseif it is MLS and moves away of intersection’s vicinity then 

  9:                for i = 1 to last neighbour 

10:                  MLSSelectionMethod(currentMLSSpeed, currentMLSDistance)  

11:                      MLSSelectionMethod(neighbourSpeed, neighbourDistance) 

12:               endfor 

13:              return selected neighbour  

14:          UnicastLocationsTable(newMLS) 

15:    New MLS change Beacon’s fields LS, flag, and Role 

16:          Checks neighbours’ directions  

17:          SelectingPLSsFunction(neighboursDirections) 

18:     endif 

19:   endif  

20:  endwhile 
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Algorithm 2 Location Query Algorithm 

  1: A query packet sent in the network do: 

  2: if forwarder has up-to-date location then

  3:    got to step no. 20 

  4:  else unicast Query Packet to nearest PLS or MLS 

  5:  endif

  6:    if PLS finds up-to-date location then

  7:        got to step no. 20  

  8:     else Predict outdated location and go to step no. 20 

  9:            elseif no entry found on PLS locations table then

10:                     unicast Query Packet to MLS 

11:          endif

12:  endif

13:   if MLS finds up-to-date location then

14:        got to step no. 20  

15:    else Predict outdated location and go to step no. 20 

16:           elseif no entry found on MLS locations table then

17:                     multicast query packet to surrounded quorums 

18:           endif 

19:   endif 

20:  Reply destination’s location to query originator  

21:  Stop query process  
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Algorithm 3 Location Prediction Algorithm 
  1: Prediction is invoked do: 

  2: Retrieve locations X (0) = (x (0)(1), x (0)(2),...., x (0)(n)) with timestamps  

  3: Calculate the step-size value for prediction 

  4:  N ← step-size 

  5:  Invoke GM (1,1) to predict K+N  

  6:    for i = 0 to N  

  7:       GM(1,1) ← X (0) 

  8:        (0) (k+1) =  (1)(k+1)–  (1)(k)  

  9:     Return K+N 

10:   endfor 

11:  Test the quasi-smoothness condition 

12: if p(k) < 0.5  and σ(1)(k) is in [1,1.5] then 

13:    K+N is accurate 

14:    Go to step no. 26 

15: endif 

16: elseif p(k) > 0.5  and σ(1)(k) is not in [1,1.5] then 

17:           K+N is noise  

18:           Invoke the Alpha-Beta-Gamma Filter  

19:    for i = 0 to N  

20:       ABGF ←  (0)(k+1) 

21:       xp(k+1) = xs(k) + T.vs (k) + 1/2 . T2 . as(k) 

22:    Return K+N 

23     endfor 

24: Go to step no. 26 

25: endif  

26: Reply destination location to query originator 

27: Stop prediction process  
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 2    501.45    541.27    501.36    544.44     

 3    501.33    563.85    501.44    564.12     

 4    501.48    583.58    501.51    584.52     

 5    501.64    605.02    501.59    605.66     

 6    502.42    636.86    501.66    627.56    K+1   

 7    501.64    657.68    501.74    650.26    K+2   
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Sequence X Real Y Real X GM(1,1) Y GM(1,1) X GP-ABGF X PredBasedGM(1,1) K+N 

 1    31.18    498.51    31.18    498.51         

 2    57.77    498.84    65.08    498.6         

 3    89.74    498.07    89.28    498.44         

 4    124.79    498.51    122.5    498.28         

 5    164.57    498.07    168.06    498.11         

 6    201.38    498.84    230.58    497.95    230.58    230.58    K+1  

 7    258.4    498.40    316.35    497.79    275.84    289.6200    K+2  

 8    295.43    498.95    434.02    497.63    323.0    325.9300    K+3  
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Time X Real Y Real X GM(1,1) Y GM(1,1) X GP-ABGF X PredBasedGM(1,1) K+N 

2 556.48 498.57 556.48 498.57 

7 610.05 498.20 629.52 498.23 

14 692.49 498.37 680.15 498.3 

18 734.77 498.29 734.86 498.57 

23 787.69 498.48 793.97 498.44 

28 851.70 498.59 857.84 498.51 857.84 857.84 K+1 

33 905.31 498.37 926.84 498.58 900.4 880.90 K+2 

37 947.22 498.16 1001.40 498.65 944.4 925.30 K+3 

42 1003.64 499.02 1081.95 498.72 988.4 969.50 K+4 
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          Error of GM(1,1) 
 

Error of GP-ABGF
                          

             Errors of Pred Based GM(1,1)
Sequence 

 Errors  Relative Errors (%)    Errors  Relative Errors (%)    Errors  Relative Errors (%)    

(k) =  X Real - X GM(1,1) k = | (k)| / X Real (k) =  X Real - X GP-ABGF k = | (k)| / XReal (k) =  X Real - X Pred k = | (k)| / XReal 

6 -6.14 0.72 -6.14 0.72 -6.14 0.72 

7 -21.53 2.3 4.91 0.54 24.41 2.6 

8 -54.18 5.7 2.82 0.29 21.92 2.3 

9 -78.31 7.8 15.24 1.51 34.14 3.4 
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