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In Base-station with Multi-channels Using the Second Law of

Cosines the Position Estimation Method
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ABSTRACT

In the latest we will make a demand for the precision position estimation for the Mobile-station(MS)’s
position. But, we have a lot of problems the position estimation method using the existing method. The
Base-station(BS) measure a distance according to time delay waves to receive propagate from the MS and
estimate the position using the existing circle equation with method to be selected BSs in close proximity the
MS. It knows that happens a lot of error the estimated position and the true position. This paper propose that
the method is selected round BSs to estimate for MS’s position and estimated the angle using the second law of
cosine. This paper demonstrate that using simulation the proposal method is a predominant method to compare
with the existing method.
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Fig. 1. Using wireless BS’s frequency reuse cell’s block
plan and antenna’s block plan.

v 37|25 3) FA71A4=(BS)  QFE

w2,

N

2ol o @A Az oxppslsh o) oxpy
gz el depln A4 AwAEE Ak
w)smalodeh

1 =gl ekt 714
2 AFER $1A) el Ve A S

EHUAS B = AL

Al
o
)
o
e
A
S
>
¢ (e}
)

a3 2 @AAR ol FTMS)2] A7} 7R
BSD2] adlElell $]x]star vk T sHe] 1R|=e]l
2] BS3+& B, BS2+&= yellx] FHwtk Agjr} =k 3%
o)Fe MSE 7|AFE BSE 2713k 1312(b)

o) o] & 5 gl

4714, (z,y)+= MS 3, (2,y,) = % BSS
AolaL 1= sl BSeF MS7H] Az, ce %o
&% = BSS MS7Fe] el AJ7Re e}
e,

oJ7)4, 102 st BS MS7Fe] AlAl #]<AA17,
n, = AR 93k ro]= x|ad A]7telt)
aRR@E T3 o] &7 WAtk e

www.dbpia.co.kr



(a) 71& 3%11%71%13@5)%1} (b) 7]& TOA $|%] mab
o] MS) 7kl 9=

T8 2. 71E 3349 ZIAHBS)ET olEHMS)REe] 914
4 2

Fig. 2 The model of position estimation between existing
BSs with 3-channels and MS
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Fig. 3. The cell’s block plan for cell’s frequency reuse
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Fig. 4 The BS’s choice method for position estimation for
MS’s position using the existing distance estimation method
and the propagation path between selected BS and MS
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Fig. 5 The proposal BS’s choice method for position
estimation and the propagation path from MS
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Table 1. Display sampled MS’s true position
rd= 3.0[Km] 2tz 4(10),(11),(12)
MS NO. - [Km] L IKm] LIKm] ol ] ol o]

5., 0.75 5.66 6.41 60.00 120.00 180.00
B, 1.5 5.41 6.87 60.00 120.00 180.00
., 225 525 7.39 60.00 120.00 180.00
B., 3 5.20 7.94 60.00 120.00 180.00
B, 0.75 6.05 6.05 90.00 90.00 180.00
B, 15 6.18 6.18 90.00 90.00 180.00
5., 225 6.41 6.41 90.00 90.00 180.00
B, 3 6.71 6.71 90.00 90.00 180.00
B, 0.75 6.41 5.66 120.00 60.00 180.00
B 15 6.87 5.41 120.00 60.00 180.00
B, 2.25 7.39 5.25 120.00 60.00 180.00
B, 3 7.94 5.20 120.00 60.00 180.00
B 0.75 6.66 5.36 150.00 30.00 180.00
5., 15 7.34 4.76 150.00 30.00 180.00
B, 2.25 8.03 4.20 150.00 30.00 180.00
By 3 8.73 3.72 150.00 30.00 180.00
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E 2. Aok w348 AmEA 23h 0.05 < Ar, + Ar, < 0.06)
Tabe 2. The estimation angle using the proposal method (The minimum error)
: =
rd=3.0[Km]  ©l[Km] A A= A10),31),(13), =] (14)
ry Ar, Ary vy r'y 0 0, 0 6, 0" 0",
0.75 | 0.02 0.03 | 5.68 | 6.44 61.65 = 122.88 | 184.53 4.53 59.39 120.61
1.5 0.02 0.03 | 5.43 | 6.90 60.79 = 121.53 | 182.32 2.32 59.63 120.37
2.25 | 0.02 0.03 | 5.27 | 7.42 60.51 = 121.09 | 181.61 1.61 59.71 120.29
3 0.02 0.083 | 5.22 | 7.97 60.38 = 120.88 | 181.26 1.26 59.75 120.25
0.75 | 0.03 0.03 | 6.08 | 6.08 92.32 = 92.32 184.63 4.63 90.00 90.00
1.5 0.03 0.03 | 6.21 6.21 91.18 = 91.18 182.37 2.37 90.00 90.00
2.25 | 0.03 0.03 | 6.44 | 6.44 90.82 = 90.82 181.64 1.64 90.00 90.00
3 0.03 0.03 | 6.74 | 6.74 90.64 = 90.64 181.28 1.28 90.00 90.00
0.75 | 0.03 0.02 | 6.44 | 5.68 | 122.88 = 61.65 184.53 4.53 120.61 59.39
1.5 0.03 0.02 | 6.90 | 5.43 | 121.53 = 60.79 182.32 2.32 120.37 59.63
2.25 0.03 0.02 | 7.42 | 5.27 | 121.09 = 60.51 181.61 1.61 120.29 59.71
3 0.03 0.02 | 7.97 | 5.22 | 120.88 = 60.38 181.26 1.26 120.25 59.75
0.75 | 0.03 0.02 | 6.69 | 5.38 182.63 2.63
1.5 0.04 0.01 7.38 | 4.77 180.60 0.6
2.25 | 0.05 0.01 8.08 | 4.21 180.36 0.36
3 0.05 0.01 8.78 | 3.73 180.24 0.24
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E 3. Al W AT =&Y 23D (02 < A, +Ar, <0.34)
Tabe 3. The estimation angle using the proposal method(The maximum error)

rd=3.0[Km]  =I[Km] 22 Zk% Al(10),(11),(13), SH9I[° ] T2 (14)

" Ar, Ar, - "y v, v, 0, 0, 0, 9”[)
0.75 0.07 0.14 5.73 6.55 65.7 = 134.55 | 200.3 20.3 55.58 | 124.42
1.5 0.07 0.18 5.48 7.05 62.8 = 129.74 | 192.5 12.5 56.51 | 123.49
2.25 0.07 0.2 5.32 7.59 61.8 = 127.66 | 189.5 9.5 57.07 | 122.93

3 0.07 0.21 5.27 8.15 61.3 = 126.43 | 187.8 7.8 57.45 | 122.55
0.75 0.1 0.1 6.15 6.15 97.8 = 97.79 195.6 15.6 90.00 90
1.5 0.11 0.11 6.29 6.29 94.4 p— 94.37 188.8 8.8 90.00 90
2.25 0.14 0.14 6.55 6.55 93.9 = 93.85 187.7 7.7 90.00 90

3 0.17 0.17 6.88 6.88 93.7 = 93.68 187.4 7.4 90.00 90
0.75 0.14 0.07 6.55 5.73 134.6 = 65.71 200.3 20.3 124.42 | 55.58
1.5 0.18 0.07 7.05 5.48 129.7 = 62.76 192.5 12.5 123.49 | 56.51
2.25 0.2 0.07 7.59 5.32 127.7 p— 61.80 189.5 9.5 122.93 | 57.07

3 0.21 0.07 8.15 5.27 126.4 = 61.34 187.8 7.8 122.55 | 57.45
0.75 0.08 0.06 6.74 5.42 170.1 150 37.43 187.4 7.4 146.29 | 33.72
1.5 0.16 0.05 7.50 4.81 176.3 150 32.92 183. 2.9 148.54 | 31.46
2.25 0.22 0.04 8.25 4.24 177.0 150 31.40 81.4 1.4 149.3 30.7

3 0.27 0.03 9.00 3.75 177.4 150 30.71 80.7 0.7 149.65 | 30.36

SAUHS AR $1A = w25 Aot HE AR Ak 912 A A7) EAgk
v 9l B 4 glrk 531 By3~ Bl B2 2 TS 4 5
=5 a3l meldAE 298 AL B2y gn
o 3 FxI E =] Ak WeR A%
A= FxzZre] AR & 5 9l 7€ ASA
34002 | oo L -
2op - BSI <5‘1%a®$5,oooo)& . R '3007 BSL <5‘1962.%3.0000)$ . .
& : @A |
g ° ) ‘ = % &, \
) = | &, N :
5 a | o= * N ‘
a : s, \
® ‘ 8= ‘
BS7| (0.0, 0.0) * ! ES7| C0.0. 0.0) % ;
‘ (4‘89; 0.00) see7 7 ‘ 48982, 000> 81361
@ 0.05 < Ar, +Ar, < 0.06 b) 0.2<Ar,+Ar, <034
21, E1238 ABA Agate] 231 T3, (15~AHED 3 92, @ Ak w39, A01E e 349)

Fig. 11 The plot is displayed applying to coordinates for table 1,2,3.
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