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(57) Abstract: A vehicle location tracking method using dynamic vehicle grouping comprises the steps of allowing: a first leader
vehicle of a group to which a first vehicle belongs to receive, from the first vehicle, a question on the current location of a second
vehicle; the first leader vehicle to transmit the current location to the first vehicle, if the second vehicle exists in the group; the first
leader vehicle to transmit the question to an AP device, if the second vehicle does not exist in the group; and the first leader vehicle to
transmit, to the first vehicle, the current location received from the AP device.
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[28] GLo| ¥ 317} 8}= A% RHOl RH_reg WA A & B A2 5551
RHEY-E| RH_reg_ack WAl A & 7218t 1 IDE %%%%E}(E 3(a)). GL-&
F7 808 AR ] 3 AR E T2 GL_adv HA A& B 2] A8 gk
GL_adv WA A= AP AR, A A 1% £ &
GL_adv WA A= GLo] & = A= o4+
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A7 dAgg g GLY HA Z =2 3L
UTH 57 GLo| th& Wi xpekol] gk Mu) 25 Faled o 9= 2 AH| &
OJOdo]a}—r w3}

[29] ] 2p 2F4 9 o) & 7 & 9F GL_adv WA Aol 33HE GL] o] &7 = 99
H| 3L S Z-3f 3 :L*OH 7h) o] 7t ek A| & drdgict, | 2pEF2 GLe
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AME] 2 G ol M55 AR o4 5= AR PE ALSEe] o] Al7ko] oA A
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7y 1ol A WE xpgEo] Y] ARE ol Ed
[30] [Table 1]

Algorithm 1 for computing the expected sojourn time

1:SetT=0

2:Set (1, 1) = GL_C( y). (22 1) = V_C(%,3)

3: while ((c1, 1) =2 (0,32)7T trmjectorydil A 9] ZF A7} old) do
4: if (GL_intersection— TRUE || V_intersection— TRUE)

5: if (1 for GL <=11 for vehicle) then
6: Set (x1, 31) = GL_I(x. ), (2y2) =V_P(x. 3)
7: end if
8: else
9: Set (x1, 1) = GL_P(x, ), (x232) = V_I(x »)
10: end else
2 2
11: D=J(x1 — xz) 1 — ¥2)
12: if (D < h) then
13: SetT+=11
14: end if
15: else
16: Compute the 72 then
17: SetT+=1n
18: end of algorithm
19: end else
20: end if
21: else
22: end of algorithm
23: end else
24: end while

(311 obul 2% 0 AHshs Bgol e dare] Fol v,
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[32]

[33]

[34]

[35]

[36]

[37]

[Table 2]

Algorithm 2 for computing the £2

25: (x3— x4+ (y3—ys)> =h
26: if 0°< 6, or &< 90°then

27: Set (x3, y3) = (xr+d1Xcos(90°—8)), yr+di Xsin(90°—6,))
28: Set (xg, yu) = (er+daxc08(90°—6y), yo+daxsin(90°—8,))
20: end if

30: if90° < 6, or 6, < 180° then

31: Set (3, y3) = (ertdy X cos(01—90°), yy—dy Xsin(61—90°))
32: Set (x4, yu) = (2 +dax cos(G2—90°), y2—do Xsin(G,—90°))
33: end if

34: if 180° < 6, or 6, <270°hen

35: Set (x3, ys) = (xl —d, X(X)S(270°-01), yl—d 1 XSiII(270°—01))
36: Set (x4, ya) = (r2—dy%c08(270°-02), y2—dr X 5in(270°—62))
37: end if

38: i£270° < 6, or < 360° then

39: Set (xs, y_;) = (xl—dl XOOS(01—270°), y,+d1xsin(01—270°))
40: Set (x4, yu) = (e2—daxco8(62—270°), y2+daxsin(62—270°))
41: end if

3 GL-X 1ol 43 W] 25 2] 4 K5 RHON Al update 7] 2]
F=71 4 o2 RHA Al AH2l 9] 914 AH F sl 150l &5 Wiv] AegFEof sk
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H Al X] = W] Zpkol] o gt 91 ] A R.E 23S 4 QT

L}o}7F GL-> RH_update WA ] & RHoN Al W8] 2peFol] o 3 A= 3 & 2FeF<
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W 2pFol] gk IDE E§Hato] AE5taL, o] Folli= WA | o] o gk IDYHE
RHel A3 4= 91t} RH+ RH_update M| A| %] o] o] ¢+ ACK <! RH_update_ackE
GLel A F S 3(a)).
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[Table 3]
6Lk 28 37|

d;: GL.% GL; 7t Ag|

D: 89 A= 7}t GL ZF A2| threshold

P:: GL,O] GL2| responsible range0l] 2= AjZt

P: Y ME JHstt GLZE trajectory A threshold

1: GL7} GLZRE Gl adv 4
2 i (Glol < |GLi| & di< D& A > P) then
3 if(GLO BE MK XZES0| GL,°| responsible range0f 9{X]) th

4: OriginGL = Gl

5. Target GL = GL;

6: else

7 Ho £ s¢t eiZol KT OE GLA| GL adv =4

8 if (d;<=D&P,>= P)thenadd GL;to T

9 if 70 &3 GLS0J7 GLoo| YHASE E4 ¥Rl 75 then
10: Origin GL = GLg

11 set of TargetGL =T

12: endif

14: end if

GLy= 9ol 923k th& GL, o] A 8] 2 & ol Apal o] fi] 2}gko] X5
&g 5 v, GL7F 274 GLO| ¥ a1, GL<& 578 GLo| ®t. GLy 549
A T2 GL, 9 A B2 ol ApAl o] WY Apgko] B5 AL 4= glopd,
529 GLE ) Al o] {8 5 HAbeho] B ket

L6 1w HEE A Al A nLgke dojt}, T1F =
GLZ} 58 GL 7tel] 3-way 3 = 4] ©] ZL(handshake)E &3l A| 2} T
GLo] 8 GLsol 7l 135S 234 3l gm_req WA A& Uil 2
GLZY-E o] & 5<15F= gm_accept WA X & WO H TFA] 27 GLo] &
GLsol 7] ¥ 3} Al 2H-& & 2] = gm_start WA X & Bl 02 4] 155 30|
A2 (52 6(a)).

87 GL2 gm_req ol thall A4 g Al ZF el -8 GLEYE] 9] & FH(gm_accept
& gm_cancel)S A HEAH H ) KH7HA] gm_reqE A A 483l K 2
AR B0l &2 B8kl -8 GLEFH &5 WA %5h7 4 sht o] 4] =&
GLEFE] gm_rejectE® WO X5 78 GLsI Al gm_cancel & AE T o =4
TS HALTHE 6(b). 78 GL A 87 GLE-H gm_acceptel] o] g
SHe gm_startE WA ZhH H o) KM 7HA] gm_acceptE A 58k KH 2]

S WA el 1E e HA

578 159 YU Aol T MEE ek T2 oot = 7&

T1EBEE s ] A &Y GLY TLEHE 8 TR A~ 48 GLY
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