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Abstract This paper proposes the UIGRP, which can tackle the problem of the network disconnection and packet
transmission delay caused by turning vehicles frequently in an urban intersection. The UIGRP was designed as
follows. First, it calculates the direction of vehicles using the moving direction of vehicles and the location of a
destination. Second, it makes the RSU measure the density of an urban intersection. Third, the TGF Algorithm in
the UIGRP decides the data transmission paths by setting as an intermediate node, not only the vehicle that is moving
in the direction where a destination node is located, but also the node that has the highest density. The TGF algorithm
using a moving direction and density minimizes or removes the occurrence of local maximum problems that the
existing Greedy Forwarding algorithm has. Therefore, the simulation result shows that UIGRP decreases the
occurrence of local maximum problems by 3 and 1 times, and the packet transmission time by 6.12 and 2.04(ms),
and increases the success rate of packet transmission by 15 and 3%, compared to the existing GPSR and GPUR.
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[Fig. 2] Greedy Forwarding
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[Table 1] the structure of Hello message

Contents
Identifier of Node

Field name

Node ID

Previous Position Previous position of Node

Current Position Current position of Node

Nlist Neighboring List
Timestamp Transmission Time
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[Table 2] UIGRP Routing Table
Field name Contents
Node ID Identifier of neighboring node
position Position of node
direction Moving direction
distance distance with destination node
Nlist neighboring node list
candidate candidate of intermediate node
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[Fig. 4] located nodes in the urban intersection
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[Table 3] the decision condition of moving direction

NIOSE Position | Direction | Distance(km) | Nlist | Candidate
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[Table 4] the decision condition of moving direction

Decision condition Direction
MD=(-,-) 0
MD=(0,-), (-0) 1
MD=(0,+), (+,0) 2
MD=(++) 3
5, == 2v o==Ee o $A(previous

p.

position), @A $J A (current position), 12| i E2 ]
= YA E 4(@2) HUAA position], position2E 7l
st} 18] 3l =X 2% Position29 4 position] < # A
el 253 E2 MD( Moving Direction)oll %43t}
i =t 2= F 49 20l whe} direction A3},
o] directionS 2H-8 Hlo]Edl| #g3it).

[N =A =

707

30.9623,30.1006

MD=(0,) PP=(30.9627,30.1009
. =(30.9627,30.1010
@
T Position1=(4,3)
Mo=(0F) @ < Position2=(4,4)
o MDF(0.4)
H oD
5\_) MD=(0,) Position2-Positionl
?é MD=(04)
(04 or (+0)
[Routing Table] @
ol | postion | direcon d"a':;fe Nist | candidate

Direction=1

Direction=0 ‘ ‘ Direction=3

30.9627,
301010

® 2 2185611

309624, (+1)
@ 2

30,1009

2
PR

301011

1.638909

2731842 DP=Destination Position

PP=Previous Position
CP=Current Position

P
? | 30.1008

1.092807

[Fig. 5] the calculation procedure of Direction
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[Table 5] RUS Table
Field Contents
RSU ID Identifier of RSU
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X is Source Node

D is Destination Node

N is Neighboring node

Nlist is Neiboring node List

Hello message includes node ID, position,
and Nlist.

1. Receives Hello message to N
2. Update routing table.
3. if(direction == 1) then

4. if (the number of Nilst >= 1) then

5 insert Candidate list

6 calculate distance

7. else

8 call perimeter mode

9. endif

10. if (Max(the number of Niist) and
Min(distance)) then

1. set intermediate node

12. if (next(intermediate node) = D)

13. go to 1.

14. else

15. complete message transmission route.

16. end if

17. end if

18. end if

[Fig. 71 TGF Algorithm : Transformed greedy mode
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| is Intermediate Node

D is Destination Node

N is Neighboring node

Nlist is Neiboring node List

Hello message includes node ID, position, and Nlist.

Receives the density of RSU.
if highest(density.RSU) then
select the node in the scope of RSU.
if (the number of Nlist)>=1) then
insert candidate list
calculate distance.
calculate direction.
end if
9. end if
10. if(max(the number of Nlist) and min(distance) then
11. set intermediate node

1

2
3
4
5.
6.
7
8

12, if (next(intermediate node) = D) then

13. call greedy mode

15.  else

14. complete message transmission route
15, end if

16. end if

[Fig. 8] TGF Algorithm : Transformed perimeter mode
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[Table 6] Simulation parameters

Parameters Values
simulation area 15001500
transmission range 100m
MAC protocol IEEE 802.11
traffic type CBR
the number of nodes 100~500
Simulation times 120 seconds
packet size 32 bytes
packet interval time 0.2 sec
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