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21 ... UWB anchor

30 ... Soft V2X server

AA ... Vehicle information

BB ... Danger alert

CC ... Pedestrian information
DD ... UWB device

(57) Abstract: Presented is a system for warning of a collision between a pedestrian and a vehicle, comprising: a UWB tag for trans-
mitting a signal for detecting the location of the pedestrian, and movement information related to movement of the pedestrian; a UWB
anchor for acquiring location information of the pedestrian on the basis of the signal received from the UWB tag, and transmitting, to
a server, the acquired location information of the pedestrian and the movement information; and the server for acquiring first walking
information, which includes at least one from location, moving speed and moving direction of the pedestrian, on the basis of the location
information and the moving information of the pedestrian, and determining collision danger between the pedestrian and a nearby vehicle
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on the basis of the first walking information and first driving information, wherein the first driving information can include at least one
from among the location, travel speed, and travel direction of the nearby vehicle.
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L5 Eodbgo)] e AXE VOXE S8 1E o Tim wE ARaL o WS
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2 AYE hds] “UWB 54 JH7E A A8t 5 gho) 3, o] 4 K= UWB
Bl 2(10)2] 91X & YEld 4= Qe & UWB B Z1(10) Ei= B3 xle] «91 %] 4
Hra A dE 5 gk
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E t =l A R UWB B 2(10)2] A A o] 54 ghell 7] &8h= A
O 72 A, o] & 1+ek3]| “PDR(Pedestrian Dead Reckoning) 574 4 B IE&= “ol & 4
HrE A st gk

2 A] el el whe} §70337} $7042] A= A= vk 5 Q)

UWB 47 (20):=UWB 54 AH ZPDR 4 A HE Hbﬂ(m)i AES 3
t}H(S705).

A (30)= A1 E UWB 54 AH 2 PDR 54 A HE o] &3] UWB E|ZL(10)
o #1A], o] Wk, ol F ATHS706). o1 714, UWB Ef “1(10)2]
A, o5 B, o] F & shuE “r el JrrE x4 gk,

¥ (30)= PDR 54 A H 9 UWB =4 A HE § P(fusion)d>] UWB E| -1
(10) == 710 ot HP AL 1A, o] & W3k, o]l 5 & I5T 5 AU
St ~ntE CCTVY 22 RSUU0)E B2 TR A 23S A& 4= o)
(S707). RSU40)+= 22l 1 A], o5 W3k, o] &

AHEOE S = ATHST08). o714, AbEke] 214, ol& e, of
Ao st & «F8 JR E A A g}

Szl Ha ek At AnpEER S AREA B ] qi(61) #14
ZA(GPS)E 3 (S709)8FaL, Lol 7| Hkgh 2}k 91X, o] F W, o]l F & T
Aol % shitE AHE0E AE T = ArkST10).

AEE0)= AlE B R =AY S8 HRE S oS0 229 A
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UWB H ZZ2(10):= 7218 S5 7 a1 WA x| ol] 3Z3L5 2 H 27} 2p4l of 21HH 2} 2f

AR BH= 49, AILg Ei AFS FH 5 ATKSTIS).
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s704(ttb S705), S706, 87112 T=3 &= 8 WA & 145 F#x8lo] A sHA A

W7, Boukbg o)) whE UWB B L(10) = UWBOﬂ 7123k Bakel YA, o]
o WS AF ek AA A AL 5 5 Fastel 1 3
UWB Bl ZZ2(10)°ll Wa-d 35 7}+E A B35 24 Al X
AR g G A ERTEH 35 VMR g 2 35 A& gho] 54U

UWB B 2(10)= A4 7]HE 91 %] =4 HF2] 91, PDR(Pedestrian Dead Reckoning)
& At A ERTEH 859135 75 g " 35 A4S ghol o] &H
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4] (%) 912 015 45 9 o) 4D Ao 050 5 o] o, A
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FEADY Oﬂ = G EE 2R 51 s XS 2] witof Zk
2 E|(Kalman filter)7} o}V &} 3}E] & €] & A}&-3kt]

ola}, % ol %4151 PDR 7| ko] 274 10| 85, UWB 7]uke] 24 4 x.e]
g5, 223 859 54 Anel 3ol dal Fr] TAH o AdSES d

.

ﬁ als

]

[UWB 311(10)4 & Hﬁf&, i%ﬂ &
2] §704, S705 &)

UWB B11(10)%= 4 3% 7145 i 445 A4 & ol 44, maAel 3%
7*“ 1=3% 745 AHE 85 5 glr) ofo] 7] a8, ¥ 9o) EAIH AH
, UWB Bl ZL(10):= ol &%

5108 Fxshd, 28 JHeH E A ,
%109 42, UWB BiZ1(10) == UWB Bl ZL(10) LHA Ei W oll 4811 4
At ol gtel A=, Al %
= A gt

O
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[92] UWB EZ2(10)= 7552 A7[(mAC)E AlAHe 4= 2 th(S1001). 7F&:529] =
715, v ok

[93] [7211]
mAC— Ax"+ Ay +Az°

[94] A7 A, Ax, Ay, Az 232} x, y, 255 7FE S glolth

[95] 18] kA, UWB B 72(10)+= 7FE 52 9] =17] o) 7] Z&sto] HE P 75 =
7I(FmAC)E AAFE 4= A TH(S1002). o] w, ¥ B #] Z~(Butterworth) B B 7} A}-8-%
M, FmACE 9 = T 29 5 7H2 4= itk

[96] UWB EZ1(10):= FmAC7} %2] A Xl (pThres) B.t} 24| o] 75 deks 4= 9f
THS1003). FmAC7} 2] Al ] (pThres) E.t} =5, UWB Bl 1(10)+= StepFulse”}
FalseS1 A & <18 4= 91 th(S1004). StepFulsei= FmAC7} 92| A X] ¥t} & w),
TRUE=E A4 ¥ 31, FmAC7} &9 YA X H o} 243 1|, FALSE= A4 ¥t}

[97] UWB EJ 2(10)= FmAC7} 9] LA 2] Bt} 131, StepFulse”} False©] ¥, 2~
gl 7HEEH E 19 S7HA A 9 A TR(S1005). 28] alvkA, UWB B ZL(10)+=
StepFulse = TRUEZ 2 A & 5= 1 TH(S1006).

(98] UWB B 1(10)= FmAC7} 9] LA %] Bt} 131, StepFulse”} False7}F o} LU ®H,
28l FF-E = ¥4 8k %] =T} UWB B 71(10)+= StepFulse’= TRUEZE %] &
T AUtk

[99] FmAC7}F %2l 9 Al 2] (pThres) K.t} Z1A] &2 UWB EJ1(10)= FmAC7} 29
A A X (nThres) KB.t} 2F2#] o] FE ksl 4= I th(S1007). FmAC7} 22 9 A A]
(nThres) ®.t} 2k, UWB B} 1(10)3= StepFulse”} TRUESI A & 213t <= 9l
(S1008). UWB H 71(10)+= FmAC7} &9 YA X Rt} 2} 31, StepFulse”} TRUE®]
9, StepFulse S FALSEE A A4 & 4= 21 tH(S1009). UWB B Z(10)3= FmAC7} -9
AA X Bt} 2351, StepFulse”t TRUEZ}F o} ¥, StepFulse & FALSEE 4] 8
AN

[100] StepFulse 7} FALSE®| 4] TRUER ¥4 ¥ = 74 -0l 7t 251 7F2H & S 714 7]
=, o]= B xte] AR o] 7HEe St AR A H shte] F7]
2 o] Foj A 7] witolt), &, 7S Y] AV 7F g9 AKX K 2ozl 2 kol
AA A B} A X H 28 T B & F7FA 71T

[101]

[102] 28] dlo] E(stepRate)= Uk o] AlAbE = lvh. 28] # o]l E A4k #hd
A= =11 FEFEE

[103]

[104] 28l g o] Ei= FmAC7} pThresol] =238H= A7 HA & o] 88 A4k

[105] stepRate = 1.0 / (StepTime - prevStepTime)

[106] o]ol|, StepTime->= FmAC7} pThres?l 7 -2 A< A H (A ZF ghyoll &l &gt
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[107] A A 1A 7} Point AY W, Point A'9] A[{FQ] StepTimes AlAsH7] 18] A8 B
ZFH (linear interpolation)-&- ©| -8+,

[108] StepTime = time - ((time - prevTime) * (FmAC - pThres) / (FmAc - prevFmAC))

[109] o714, time (=5 B0l E A S A% & 7] tf-g3he) @A A1,
prevTime-> (28] o] E AA & 98k A A F7]¢) tf-&3F=) o] A AL,
prevStepTime-= ©| A StepTime?l 3l &3}, prevFmACT (&8 2ol E A4 &
3 21 H F=7) o) th-33F=) ol FmAC(E B & 9 7145 2hol] &l &3kl

[110] ALE 28] Hlo]lE = o AlE F bR 724 H )

[111] If (time - prevStepTime) > 2.0 / stepRate, stepRate =0

[112] o], 28] Fo]E} 10]H, 2% &t 3 d 2] do] EV} fAH T,

[113]

[114] w292, UWB 54 4R g=of tjal] Argstr].

[115]  [UWB EjZ2(10)9] §1A], o]& WaF B o]5 &5 AL

[116] % 123 UWB %4 71(20)2} UWB B} Z(10)2}2] AFth 2] 91 %] & Z A 3o},

[1171  UWB Bl Z(10)9] 1 X]= UWB Al o) 7] % 3le] =4 € 4= Qo). obx A el
UWB 2 % 2] ToF9} 3D AcAE & 531, UWB 7 (20)= UWB Ej-19] g &
AR5 AAT 4= 9t} o] & F3), UWB < 71(20)= UWB B Z2(10)9] Ao # &
x Ly nEIET T4

[118] o Ad #HFE A}%% T lern® UWB HI1(10)e 4d #%E H5
e 7F ok UWB dA 0] Ao (A%, A5)= A 5% 7] 7](Real Time
Kinematic; RTK)E ©]-8-3ll 544 5 vl UWB 472009 Al Ax1& HH =
F A 2 W 3sFe] TM(Transverse Mercator) 23 (X a, Y_a)& & 53 4= vl &
&, UWB 371(30)9] Y=o 21 5(True North) thH] D rbi} 3] 71 5 9l=A Z%E(O)
(497, % 89 Anchor Azimuth)E 1] 2] €538 5= 9l

[119] Ay o Z UWB EZ1(10)2] TM FEX_t, Y_HE OHHQ} Eag=

[120] - X t=X_a+x_t*cosO-y_t*sin0

[121] -Y_t=Y_a+x_t*sin0+ y_t * cosO

[122] UWB B 72(10)2] TM #3E(X_t, Y_t)= UHA| A9} A== HskE 4 gl

[123] 3, UWB 8712009 E(Rol)3 3] %] (Pitch)t= A 2] Al ‘02 14 1}, A X

Al A gk @&}z A s 5= Qi) o] A9, UWB 47 (20)9] AlA & o] §3to] &

er 4 E 57& o}oq UWB ogﬂ(zo)/] H]'H 7L(AZImuth), = ;‘qé o]_Q_g}oq ﬂ
A YL A3 T UWB BAH20)9] T™M #3E(X_a, Y_a)E AlAHE 4= 9l

[124]

[125] X132 & 4ol & otE] & HHof ©& PDR 574 AH 9 UWB 54 A HE

of g3 AAE A Pk V] F o] § 2 A H(30)°] o8 =3 = UWB
B720)° 2l s =3 = At} ol stell M =, Arg o] Zhdgha el A H(30)
of ole FaH = Aew A o}+ﬁ Fis
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[126]

[127]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

] bt Al = UWB Bl 2(10) B Baake] 914], o] & Wk, 7heA], 225 o]
(step length)2] A B & LEFT]

A8 (30)+= PDR 574 A R.E 7841 4= Avh(S1310). PDR 54 A K o] A&
ne A" el o, 100070) 2] sHe] Sl thafl F 3 ¥ =dl, 3 F 9] 3= o
AARQI AL 2 g o] W9 & A §hshA] &=t PDR 7| Hhe] 4 A B o] 7
A2 okt ol e

- P.heading += heading ™ &} %

- P.x += cos (P.heading) * P.step Length * step counter & 7}

- P.y +=sin (P.heading) * P.step Length * step counter <7}

P.heading> 574 3HE E(5, A 2hH 9| o] & Waks YELIATE “heading ¥ 3}
oo 7} e o] o] B kel WslES of v ek, Pxiz UWB BII1(10) i
o] xF # 1 E= 91X o], Py PDR 7| 4Fe] UWB Bl 1(10) E+= R A} 9
yE AT i A APk e o] F A o) B $ G Mk, el A
f 25 A E (A ) ARE B9 7 st e 9117} A

step Length= Z 71 ¢k, Im)e. 2 A4 ¥ F, UWB 7|8+ 54 AR 2] 7Y
21(S1320) Aol A 7341E 4= At =, UWBe 7] 49kel] 4 o] 5 A gl ufe}
step Length+= 24 &k gt o= =5 H .

A B(30):= UWB =74 A B E AT 5= 2l vh(S1320). A B(30)= Vel 24 d
o] 3HE[ 2] YA 5 UWB SA o uteh B = vk FH A8, A9
(30):= 3D AoA =4S =48] 5% Angle 1(0)9F Angle 2(®)ol] 7] Z3}] s}E] &
o] FeiE 74l et = vt

A (30)3= S1310001 4] 7821 hE] Z o] 91 %] 9}, $13200 A 441 JHE[ S 2] A
A7} Wb s 2 stE Eel i 7 AlE w28 = ol

AW 30)= 7R 7 vl e A E g =2 oE S-S A Estar, thA v g
A" (el 2, 10007]) 9] 9] 25 A A Eske] S1310, $1320 A A= vHE
& h(S1330).

ool whet MB(30)i= 7 A 7F vl Y] A E ghro 2 vl dAdd o 9t
HEs g5 o o, vd] 449 o] sel 29 B 48 25 shte] e
=2 AT 7 AUTKS1340). o) A A H shte] sE[E 4] 94, ol U B
ol 5 &7k HE 49l UWB HI1(10) iz Hxle] AR A ALgE 5= u),
= ule] A" o] stE| 2] YA ol s W, ol s o H ghol A&
UWB B ZL(10) = B3 ke] R EAM AbgE o= ol o] o, 3t E]| & = UWB
B (/2] 912 = TM 354 #3E == GPS 2327 3= vebd - 3l

o] u], o] &%= %] o] E(stepRate) * step Length= 2 A4 4= glt}. o] 7]
A, 25 FolEE B 11e Fxste] AWst B4 & B3 530
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139 sl shael ARl 7k

[140] O, RS A GRGIA, o F U 5 )T S5 50l 1l
A A AT A0 o] bzl A, A BE Aol 2ok w3 BE
Aol 5 e oHH Ardstis ok b AR 8ol A, UWB Bl 71(10) 1=
Hzte] 24 A& g5t ong 1 13 A & 140] 4= UWB B 71(10)
Al B A(10)= A A et 55 ghr), gk, 2F(50)2] 914, o) WEF B o] F &

L2 %52 RSUM0) 2 3-E ?ﬁﬁ}cfiﬂ}ﬂ 7HA

[141] 5 4= AW S5 Ve, & 15 13t s5 5 HE o

[142] % 14 2 15914 Northi= Z & 36&% U ER] 31, Northing & 715 8 & 4]
A42E(50) B 2H(10) 7He] A2, Easting2 5 W £ Vo w 19 54
sh= 5 Ao AFFG0) B 2H10) 1Fe] A2 & v

[143] 5= 149 A F=of thafl A A8t g

[144] B3 xH10)2F 2F50) 7] 71 ), LOS distance:= T2} ko] A4 H ).

[145] Easting = (Pedestrian.Longitude - Vehicle.Longitude) * earth longitude scaling factor

[146] Northing= (Pedestrian.Latitude - Vehicle.Latitude) * earth latitude scaling factor

[147] LOS Distance = hypotenuse function (Northing, Easting)

[148] Pedestrian.Longitude ™ X.3] H(10)2] 73 %=, Pedestrian. Latitude ™= X.3] ZH(10)2] ¢
%=, Vehicle.Longitude = ZF(50)2] 74 &=, Vehicle.Latitude= X}F(50)2] 2] %ol 3]
gttt B zk(10)] A5 R AR 5 129 diafol A & 5¥E UWB B 1(10)
= A HF o X0 3 5% AL, = 129 dajell A £5¥ UwWB Bl 1
(10) 3= B ze] HE 91X E A GPS #A 3 A 2 A gkek 21 4= gl

[149] earth longitude scaling factor®} earth latitude scaling factor= Z}2} % @ 9% B
g Aol o},

[150] hypotenuse function 4] 2 2 Zh-& o] Fi= “Northing” 2 “Easting” 2] 4 o] & %t
=wow T A7 Az o] Y o] o] & Tk o)),

(1511 A=G0)0N A vhehet B a=410)9] W3, Bearing(S, 74 52)2 tha-3} o] 27
.

[152] Bearing = atan2f(Easting, Northing)

[153]  ©]7]A], atan2fi= o] G E gh=o] ),

[154] 19 a1, AFF(50) ] o) F WS Vo ® ¥ H 3l x(10)2] W, Relative
Bearing-> U&7 go] AA ),

[155] Relative Bearing = Bearing - Vehicle Heading

[156] ZFeE(50) 0l A1 B8 ZH(10)7F <] 2] E-HEeF A 2], Longitudinal distance ™ U3} &
o] AA ¥,

[157] Longitudinal distance = LOS distance * Cos (Relative Bearing)

[158] =50yl A1 B3l A1 (10)7F A 2] W&k A 2], Lateral distance= U3 g0 2
QE T}

[159] Lateral distance = LOS distance * Sin (Relative Bearing)
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[160]

[169
[170
[171
[172
[173
[174

e e e e

[175
[176
[177
[178

—t e e

[179
[180
[181
[182

— e e

BYAA0)Y % D SR, A0 S5 D AR, 1e 0 By
(10)2F A= G0) o] Ao &5 B 7FE 5= v o] AA E T VxVehicle
e VyVehlcleL 2y 72k 2pEF(50) 2] EhEk o] F &5 1 3 vbak
VxPedestrian ¥ VyPedestriani= 77} 2.3 ZH(10)9] FwaF &5 2
t}

(Aol 3, B0 o) S5

VxVehlcle = Vehlcle.SinHeading * Vehicle.Speed

VyVehicle = Vehicle.CosHeading * Vehicle.Speed

o] 7] 4], VxVehicle®?} VyVehiclet™ Z+2} 2}&(50)9] SIibak &%= 2 Swbak &
%= o] t}. Vehicle.SinHeading 2} Vehicle.CosHeading+= 2}F%£(50)9] o] & Wak&
TGO B W, 47 Fg oA 2 B el Ak,
Vehicle.Speedi= 2F(50)2] °] & S5 & o] dhr}

(o] 3, F 8 ol F &)

VxPedestrian = Pedestrian.SinHeading * Pedestrian.Speed

VyPedestrian = Pedestrian.CosHeading * Pedestrian.Speed

o] 7] 4], VxPedestrian®} VyPedestriani= 212+ H ) 2}(10)2] Sbak &%= 2 Fv)

g &%= o| T}, Pedestrian.SinHeading ©} Pedestrian.CosHeading = X.3) 2}(10)2] ©]-&
wkakS- /3l vkek o 7 B3t S ul, 27k 3l Hkak o x| 1l £Hksk o] 2o B

= o O ©
$Ht. Pedestrian.Speed+= B3 2H(10)9] o]& &£ 55 o v] gt

(Aot B Ate] o) &)

Vx = VxVehicle - VxPedestrian

Vy = VyVehicle - VyPedestrian

RelativeSpeed = ((Easting * Vx) + (Northing * Vy))/(LOS distance)

Relative Longitudinal Speed = RelativeSpeed * Cos (Relative Bearing)

o] 7] A, RelativeSpeedi= ZFF(50)3 H. 3 2H(10) {F2] o] o]l & 4% YEY
™, Relative Longitudinal Speed+ AFF(50)3} K. 2}(10) 7Fe] EH 62} At o)
55 YERL

[l 8, FWE )

O

C

AxVehicle = Vehicle.SinHeading * Vehicle.Acceleration

AyVehicle = Vehicle.CosHeading * Vehicle.Acceleration

o] 7] 4], AxVehicle®?} AyVehiclet™ Z+2}+ 2}&(50)9] Sbak 74 9 Fvkak
7} 52 o)t} Vehicle.Acceleration= Z}FF(50)2] 7 24, AFaFe] o] 545
(Vehicle.Speed) 2 &S5 ¥H (0|5 59 A|F M3 E& o] &) gholt).

[Rxpe] &, T 7h 1]

AxPedestrian = Pedestrian.SinHeading * Pedestrian. Acceleration

AyPedestrian = Pedestrian.CosHeading * Pedestrian. Acceleration

o] 7] 4], AxPedestrian®} AyPedestriant= 212} H & 2H(10)2] Sak 74w 2 &
HFak 7}4: 52 o] T Pedestrian. Acceleration< H. 8§ XH(10)2] 7} =24, H 8 x} 2]
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0] & 4 S (Pedestrian.Speed) 2 7B & 5 ¥ (o] & &9 A WA ERS o] &) 3Lo]
=3
(A Bzl Ao 7K

[183]

[184] Ax = AxVehicle - AxPedestrian

[185] Ay = AyVehicle - AyPedestrian

[186] Vx®=Vx * Vx

[187] Vy’=Vy * Vy

[188] V? = RelativeSpeed x RelativeSpeed

[189] RelativeAcceleration = ((Vx” + Easting )* Ax)+(Vy’+ Northing )* Ay)-V*)/(LOS
Distance)

[190] Relative Longitudinal Acceleration = RelativeAcceleration * Cos (Relative Bearing)

[191] A =0 A9 2eE50)3 ®H 3 AH(10)7F = A ZHTTC; time to collision)

= A = ok

[192] i) 7F&E571 09l A%
[193] TTC= Longitudinal distance/Relative Longitudinal Speed,
[194] i) 7F: 57} 0o] ol A9,
[195] TTC=(B+
VD
VA

[196] o] 7] 4], A= Relative Longitudinal Acceleration, Bi= Relative Longitudinal Speed,
Ci= Longitudinal distance, D= B*-(2*A*C)o|t}, o] Wlo], 7} &= 57455 &
7HEFR AL, H 4 5= BH12*¥AYTE 7HE 8 Th T TTCE A A g

[197] %159 izl FEo) sl A8t ghr

[198] LOS distance, Bearing, Relative Bearing-> W &3} sdsto =z A& Al g
S qo.
[199] - ZFeFat 1 82} Cross Production

[200] V x P = Cross Production (Vehicle.SinHeading, Vehicle.CosHeading,
Pederstrian.SinHeading, P.CosHeading)

[201] Cross Production (A, B, C,D)=A*D-B *C

[202] - ARl A W ARA] A 7R A 2

[203] DTI_V = Cross Production (Easting, Northing, Pederstrian.SinHeading,
Pederstrian.CosHeading) / V x P

[204] - HAANA WA A A

[205] DTI_P = Cross Production (Easting, Northing, Vehicle.SinHeading,
Vehicle.CosHeading) / V x P
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[206]

[207
[208
[209
[210
[211

—t e e d

[212]
[213]

[214]

[215]
[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

W2k FE el A, 2F(50) 2 B AK(10) 7 7be] wak Fm A K(TTIS time to
intersection)-2 A4 4= ATh TTL V= 2}F(50)¢] TTL TTIL _P+= E. & 2H10)2]
TTIE A A gt

- 7HE RO A5

TTI_V=DTI_V /Vehicle.Speed *=+= TTI_P= DTI_P / Pederstrian.Speed

- 7HE 57k 0o] o A,

D_V=(Vehicle.Speed * Vehicle.Speed) + (2 * Vehicle.Acceleration * DTI_V)

D_P= (Pederstrian.Speed * Pederstrian.Speed) + (2 * Pederstrian.Acceleration *
DTI_P)

TTI_V=(Vehicle.Speed+
VD v

)/ Vehicle.Acceleration
TTI_P=(Pederstrian.Speed+
VD P

)/ Pederstrian.Acceleration

o
g
z
o

5 162 ¥ o] uhE Ahekah 8 Ao] Goh 49l 917 (Bearing) 2 ©]

o w2 FE 7b5go) el A gk,

BAYAL 13 0T WA S FYA BOnE, FE e w9
3ol gleh.

HAA(S5, 16)S AHF50)7he] FTh =l A1) uhe} FE 7HsA iz 990l
olct.

BYA12)E A0zl Foh A AN uhe S5 Tbs A i 9Fl )
oh. B (14, 17) (503 9] AT 49l 91715} o] 5 ol upE b 3
ol g B2, FE 7 i Adel Yk

A 1 L ek Aol whet A FE EE Ak

T A A A A, S 2FEG50)3 B8 21(10) 7] Relative
91 ol tl b, Fak(s0) 5 2 D AH(10) -] B A el 7} o
o] 244 7Y 78l 74ﬂ1 AE(50) 7 B 2H(10)7F T2 2FAd ol 9+
o GoIHH, A 35 b ol AL DESA B 4 Tk E T, A
(50)2F ®. 3 ZH(10) 72| Relative Bearing©] 444 H e W7F ol YW, AWt F&= 715
Aol thaf A= HESA &= 5 AU

=
Bearing© ] A HY W
Hoh &
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[224]
[225]

[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

[235]

o

y

ldr i
N

e

E

o 2

3 &

m, O{N'

o M
o
k
i
)
o
)

o
o
¥
(o]
ao
ok
ol g
ot
N
N,
ON
¥
RN
AN
N

T 190 mE F=
A AR 1 UWB =
ol 3ke] Aol 4
A A o2 A

_O‘L >
fr J
[‘10 &Ig O{N
H o
i W
od {“: o4,
1o, = oo Mo

ok
o of, riz

& 2ot &

N -

>
>
=
2
okt
o
40 U o
re

]

~~
p—
SN’
=

X0
2
P‘L
>,
R
»
9
2y
%
b
o
=2
=
it
M
>,
b
N
-
o2,
i)
ol
PR
lo
il
i

AH(30)= HEA] X5 & 53 5 TRS1901). T A8 (30)3= 2
AXE G533 5= vk e AB(30)= HaA A 2 Aol 9% Wrk olug}, of
H

50 olF S5 MEE AN $E Y5 59

o)A, el B0yt B A} abeke] el Aol 91X Sl e 4 gk
(81902). ABI(30)= HAXT} 2peke] Hol QL= A%, F5 9190l gl Aow
FEH(S1900)3 1, 2 abi= 2wl 5 gl

M G0y WAL kel ool QlThaL RaE = A9, Foe s 2aE 1

@59

*11:1%(30): et 1) z}o] Ao Wl o] ¥ (Bearing) 4kS &5 5 At} o] 7] A,
Al o & k& &g o)s WEka ApeFol| A B ALE upelE ek Alo] o 7}
o et A e w132 12 AE S FEe L= s}

AHGB0)= F5H Ao wiol g gt vl A4 H AAX(Th B)E v 3 = 2
tH(S1903).

59 g mlold ghol mle] A4 ¥ A X(Th_B) o] stol ¥, A} 7} K 3}
A7F A 5 7hsAd o] dohar ke 4= Q) ol o] whek, A ¥ (30)+= A
B3} 7he] AT JFA L AALE (31904) A 2 ALl uhef, A H
(30)= AT B A7t 22 xpd el 9l=A] o 5 e 5= I Th(S1905). 4
o) 2F o] AES 8l AR B2} ghe] Shkek A el (=, 3 712, Lateral
distance)”} A& T}

A (B0)= A BT AR g2 2ol dohar A7 ol whef xpeFa) B
A7 A S5 s ol vkal Sk, o] of uhel et B A} (2] TTC
= AAsE 5= A THS1906). FE 3, A B (30)= A4 TTC vl 8] A4 A A X
(Th_TTC)E vl L3t 4= I TH(S1907).

é

-

ok
4 &
o 3%
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[236] AALE TTC7F v 2] AAFH A X (Th_TTC) Bt} A, B (30)= == 939
o= ﬁp_;cz Feh(S1909)31 ), B A xpi= F5E 4= )
[237] A4 TTCZF vl 2] A ¥ LA X|(Th_TTC) o] sFo]H *11:‘%(30)% =& 95l

= ﬁgi dtain], ol o ubeh A FE 4 a1E UWB 97120, 2=k = 2}
& AR A 6] T Aol st R S 5= ATH(S1908). &, A B (30)=
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