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Abstract
In present , wireless communication network system which is population system ,
for this project is study and analysis to detection position of Ultra Wideband . by experiment is
move position of antennas and study about characteristic of Ultra Wideband signal for each the
position to compare efficiency , purpose find the best position use for Wireless Personal Area

Network (WPAN) that network use for in office and other Which network comfortable to
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3.2 giluuumsd e 1uveaW3a (Friis’ Transmission Formular)
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3 AW aNFUANURMLHHYIANHHI1921] W (Probability Density Function)
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5.1 WA5add (path loss)

P

é o ~ T ar ] o 7

Fasziliismannmuguidsveamsdidynah lMomsdidygialumnann:
C:’A o 1 \J = r-1 ! : 1
fissnavesmsasaszi linauhmnsgydeimnniedevedils  Tdwe nnaomeg

G =

w@ M9 =) Ve n ¥ 3/ [ b '
uﬂ‘i')ﬂ'lﬁ']ﬂ‘ﬂ'lﬁﬁﬂf’fllﬂ’ll]'lﬂﬂ'miﬂ1. ATEUAIUDY ﬂ'lrl‘r”fl‘ﬂnlﬂ
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wlsfunumuesansu'l

»
AmFumamsnaapaiiudado T
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sudufiezdoamainiy’l

M0 5.1 AWEINIBABAYNAWMHUINY IS 3 10AT

AU AEana (dB) dumda | swisaea (dB)
1 59.655 16 | 60.405
2 60.663 17 60.461
3 60.315 18 62.093
4 60.626 19 60.273
5 60.296 20 60.517
6 60.363 21 : 60.551
7 59.918 22 60.701
8 60.287 23 61.035
9 60.39 24 60.564
10 60.636 25 62.437
11 60.35 6 60.513
12 60.189 27 60.507
13 60.719 28 60.603
14 60.79 29 609
15 60.564 30 60.455




MIT1N 5.1 (A9)

ﬁﬁm‘u'd ATHI5aE (dB) ﬁ“l:‘ﬂ‘l-id ATNIBDH (dB)
31 60.797 57 61.035
2 60.926 5 60,63
33 61,465 59 61.123
34 61269 60 61386
35 60.82 61 63.763
36 64.71 62 63.33
37 60.153 63 60.353
38 60.406 64 60.458
39 60.537 65 60.793
40 60.563 66 60.781
41 60.997 67 61.258
42 60.825 68 61.251
43 60.656 69 63.748
44 60.6 70 63.227
a5 61.323 71 60.612
46 61.145 72 60.615
47 60.354 73 60.626
48 60.6 74 60.654
49 60.973 75 61.81
50 60.357 76 61.567
51 61.569 77 61.471
52 61.149 78 61.649
53 61.002 79 61.526
54 61.207 80 61.205
55 61.201 81 64.04
56 60.791 82 63.809
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o .
M1319N 5.1 (AD)

AR AINIEa0a (dB) A A AINIEA0R (dB)
83 61.415 92 61.656
84 60.831 93 61.924
I 85 61.12 94 61.104
86 60.738 95 62.202
87 61.89 96 61.425
88 62.022 97 70.384
89 63.558 98 62.662
90 63.057 99 62.622
91 61.163 100 61.396

Path Loss at 3m,
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=
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b 't“ { : " *
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il T A
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3 35 3 RS

Distance [m|

JUN 5.1 HANIAA path loss TE93502 3 s
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o ot 4 d a A s o;aa a e
ﬂ"l?‘lﬁ‘ljﬂ'i"l'ﬂzﬂﬁ 5.1 “J'LIﬂTii‘]'ﬁU1Uﬂ']'iqmiﬁﬂl’ﬂﬁ?ﬂﬂlﬂiﬂiyfmmﬂ ITUE 3 AT 310
o L, = = o ' a
}11]i]%t?‘f'l—!'ﬂﬂ“]ﬂ\ﬂﬂﬁqmulﬁﬂﬂgﬂﬂixﬂ"lm 60-62 dB mtmuwmmﬁaam&gnmmmua“lu
A ¥ o at - .:3j W Voa = P,
g'l]tl'ln}‘ﬂﬂ\']ﬂ'i'WILWTJ’Hi]:iuﬁﬂiclﬂlﬂuﬂ?1ﬂ‘b'ﬂlﬂuUQ‘U‘H HINABINITNIIUMAUHUINANT A

a W

mansng Tdnnmanassmnsasd dumislalismsgodedeuganodumishaiige

A15191 5.2 AIUBINIBROANARWMUINTIGZZ S 1UAT

s mivisooa (dB) CRINTE avnsana (dB)
r 64.952 22 65.414
2 64.806 23 64.657
3 65.15 24 65.183
4 65.608 25 65.559
5 65.223 26 65.382
6 65.16 27 65.442
7 64.946 28 65.341
8 64.266 29 65.262
9 65.494 30 64.953
10 66.011 3l 65.083
1 65.003 22 64.816
12 65.206 33 65.05
13 64.75 34 64.917
14 64.967 35 64,981
15 65.014 36 64.954
16 65.369 37 64.739
17 65.118 38 64.631
18 65.224 39 65.033
19 64.762 40 65.702
20 64.437 41 64.988
21 65.346 42 64.928




MW 52 (M)

Amua Awisaan (dB) At Awisaaa (dB)
43 65.195 69 65.964
44 64.77 70 66.576
45 65.342 71 65.427

46 64.85 72 65.273
47 64.759 73 65.62
48 64.674 74 64.968
49 64.584 75 66.123
50 65.365 76 65.399
51 64.735 77 66.005
52 65.056 78 65.251
53 65.117 79 65.176
54 65.839 80 64.952
55 64.889 81 66.159
56 64.806 82 65.838
57 65.289 83 65.237
58 65.45 84 65.235
59 65.515 85 65.637
60 65.127 86 65.03
61 65.939 87 65.281
62 66.802 88 64.933
63 64.784 89 66.17
64 64.789 90 66.376
65 65.214 91 65.749
66 65.515 92 65.654
67 65.515 93 65.726
68 65.735 94 65.35
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M99 5.2 (AD)

d = S & ;A [y P o [
Hhumsetuwnsgadusituesdygind sos 5 was vnglaemuimusams

.
- 1.4

é ar at U 4 A o
ﬂqﬂglﬁﬂﬂﬂﬂﬂixﬂWﬂl 64-66 dB %Qﬁﬂ'ﬂmz'ﬂﬂiﬁﬂgﬂﬂmﬂﬂu‘ﬁﬂﬂ$ﬂ5$ﬂwlﬁm‘ﬂU‘LIﬂ‘U‘i%U:: 3

a

Distance [m]

o L] o 1 1
AMHU mwisaew (dB) AWMU mysaaa (dB)
95 05.208 9% 65.406
96 65.226 99 65.406
- 1
97 66.154 100 } 65.1
. Path Loss a1 Sm.
L:E“-“- | T \ T | i
._“‘f,._"i; ........... : ‘
- R .
g ; P ?
2° itr Ca :f t ¥ S
% M :
a L : i ! .
SRR N SR
AR S T S z
ot L :
RdSF - ., .................................. ,..
Ful i L 1 i i i : i
5 A0 502 503 594 405 A0k £ &I S

319 5.2 wan151Ain path loss N¥NTEVL 5 1WAT

RS B100T P INTZE 197 1nand

M15190 5.3 AUDINITABANNA UM UINTNTLOE T 1UAT

AN avsaoa (dB) AMNUY mwisaod (dB)
{ 67.881 5 67.883
2 68.065 6 68.244
3 68.412 7 68.821
4 69.001 8 68.439




M1919M 5.3 (70)

A UK

Ammisaea (dB) A WU awsaed (dB)

- 9 67.961 35 68.293
10 68.908 36 67.908

§ 68.563 37 68.72
BT 68.123 38 68.746
3 68.611 19 68.486

14 67.493 40 68.286
T 68.994 41 68.431
6 67.751 42 68.556
Y 68.259 43 68.556
8 70.171 44 68.701

19 68.249 45 69.064

20 67.779 46 68.082

21 67.943 47 68.435

22 68.757 48 67.993
o 68.138 49 68.896
24 68.564 50 67.39

25 68.003 51 67.759

26 67.44 52 68.793

27 68.484 53 68.882

28 68.745 54 72.061

29 68.151 55 68.145

30 67.99 56 67.483

31 68.196 57 68.795

32 68.568 58 68.252

33 68.019 59 69.219

34 69.142 60 68.176
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o ]
13191 5.3 (#1D)

AU Anisasa (dB) AMHUS awnsaed (dB)
61 68.827 81 69.211
62 68.865 82 68.869
63 68.426 83 68.141
64 68.867 84 68.245
65 67.921 85 68.134
66 69.119 86 68.568
67 68.031 87 68.88
68 68.833 88 67.78
69 68.712 89 68.826
70 69.164 90 68.829
71 68.783 91 68.802
72 68.545 92 68.769
73 68.231 93 68.486
74 67.982 94 68.928
75 69.402 95 68.283
76 68.644 96 68.727
77 68.553 97 69.169
78 72.152 98 69.087
79 68.06 99 69.026
80 68.116 100 58.863
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Path Loss at Tm.
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Cumulative Distrlbution Function at Sm.
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5.3 INUYRIT QYA (Transmission Gain)

c; ’ ar o ys:i 1
13197 5.4 ANUADY ﬂluﬂJUWﬂlﬂﬁll.lﬂﬂ‘H']Qi%Ux 3 1A
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Fumils ANUUBITRYa M A AU ANNUUBIT YR I
(aB) (¢B)
ﬁi -59.655 24 -60.564
2 -60.663 25 -62.437
3 -60.315 26 -60.513
4 -60.626 27 -60.507
5 -60.296 28 -60.603
6 -60.363 29 -60.9
7 -59.918 30 -60.455
8 -60.287 31 -60.797
9 -60.39 32 -60.926
10 -60.636 33 -61.465
11 -60.35 34 -61.269
12 -60.189 35 -60.82
13 -60.719 36 -64.71
14 -60.79 37 -60.153
15 -60.564 38 -60.406
16 -60.405 39 -60.537
17 -60.461 40 -60.563
18 -62.093 41 -60.997
19 -60.273 42 -60.825
20 -60.517 43 -60.656
21 -60.551 44 -60.6
2 -60.701 45 -61.323
23 -61.035 46 -61.145




M50 5.4 (AD)
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AMHI | AuAvMUBITINNM (dB) AUNUS A VAUV IT YN
(dB)
o -60.354 72 -60.619
pr 606 73 -60.626
w 60.973 74 -60.654
s -60.357 75 -61.81
s 61.569 76 -61.567
s 61149 77 -61.471
s | srom 78 -61.649
5 61207 79 -61.526
55 -61.201 80 -61.205
56 -60.791 81 -64.04
57 -61.035 82 -63.809
58 -60.634 83 -61.415
59 -61.123 84 -60.831
60 -61.386 85 -61.12
61 -63.763 86 -60.738
62 -63.33 87 -61.89
63 -60.353 88 -62.022
64 -60.458 89 -63.558
65 -60.793 90 -63.057
66 -60.781 91 -61.163
67 -61.258 92 -61.656
68 -61.251 93 -61.924
69 -63.748 94 -61.104
70 -63.227 95 -62.202
T -60.612 96 -61.425
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M1 5.4 (AD)
dumue | AunuveIdiye 1M (dB) ERATNGIE ANNUYDIT YR 1D
(dB)
97 -70.384 99 -62.622
98 -62.662 100 -61.396
Transmission Gain at 3m.
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 dnmia ANNUUBITN DY Aumua AuAUUBIT Y™

(an) (am)

_ L a2 25 -65.559
b — — -

2 -64.806 26 -65.382

N 6515 27 -65.442

s -65.608 28 -65.341

s -65.223 29 -65.262

% -65.16 30 -64.953

g -64.946 3t -65.083

s -64.266 32 -64.816

r -65.494 33 -65.05

T -66.011 34 -64.917

T -65.005 35 -64.981

o -65.206 36 -64.954

13 -64.75 37 -64.739

14 -64.967 38 -64.631

15 65.014 39 -65.033

16 -61.369 40 -65.702

17 -65.118 41 -64.988

8 -65.224 42 -64.928

19 -64.762 43 -65.195

20 -64.437 44 -64.77

21 -65.346 45 -65.342

22 -65.414 46 -64.85

23 -64.657 47 -64.759

24 -65.183 48 -64.674
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M51N 5.5 (M)

6l

Aumdy ;{;ﬁ;nummﬁ'm“qpm(dm ERTNATE ANPUVBIT YR IR
(dB)
4 -64.584 72 -65.273
S0 -65.365 73 -65.62
S -64.735 74 -64.968
s -65.056 75 -66.123
53 -65.117 76 -65.399
s | -65.839 77 -66.005
55 -64.889 78 -65.251
s _ -64.806 79 -65.176
57 -65.289 80 -64.952
58 -65.45 81 -66.159
59 -65.515 82 -65.838
60 -65.127 83 -65.237
61 -65.939 84 -65.235
62 -66.802 85 -65.637
63 -64.784 86 -65.03
64 -64.789 87 -65.281
6 -65.214 88 -64.933
66 -65.515 89 -66.17
67 -65.396 90 -66.376
68 -65.735 91 -65.749
69 -65.964 92 -65.654
70 -66.576 93 -65.726
71 -65.427 94 -65.35




@319 5.5 (A8)

Gl -ﬁ:{muim Yeyey1e (dB) A WHU AMNHUBIT YT 1M
(dB)
Ces 65268 98 -65.406
e 652 99 -65.923
o7 66154 100 -65.1

Transmission Gain at 5m,
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67 i | l 1
5 5,02 5.04 5.06 5.08 5.1
~ Distance [m]
:; i LY :iw ai'd' [}
51 5.1 Aunuvesdygraniulanaeszey s s
d' 1 o ﬁ‘.w 31':!'. v
M7 5.6 AunuIsady N lANSITsLY 71095
Aumul ANUNUUBIN YEYI10 N Aupuve ARy I™ (dB)
(dB)
1 -67.881 3 -68.412
2 -68.065 4 -69.001
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AN 5.6 (AD)
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Arumus fi]!f;umaaff’ngwu]m (dB) AHU AunUUD T QI

(dB)

s 67,883 29 -68.151
e -68.244 30 -67.99
P 68821 3 -68.196
s -68.439 32 -68.568
9 -67.961 33 -68.019

10 -68.908 34 -69.142
Y -68.563 35 -68.293
2 -68.123 36 -67.908
13 -68.611 37 -68.72

14 -67.493 38 -68.746

15 -68.994 39 -68.486

16 -67.751 40 -68.286

17 -68.259 41 -68.431

18 -70.171 42 -68.556

19 -68.249 43 -68.531

20 -67.779 44 -68.701

21 -67.943 45 -69.064

22 -68.757 46 -68.082

23 -68.138 47 -68.435

24 -68.564 48 -67.993

25 -68.003 49 -68.896

26 -67.44 50 -67.39

27 -68.484 51 -67.759

28 -68.745 52 -68.793




A1919N 5.6 (AD)
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- é{ﬁnummﬁ‘cé;mm;.(dn) A ANNUYDIAYEY I
(dB)
5  essm2 77 -68.553
s 061 7% -72.152
55 -68.145 79 -68.06
56 67483 80 -68.116 |
57 -68.795 81 -69.211
- 5; N -68.252 82 -68.869
- 59" ﬁ69.;19 83 -68.141 B
i 7;)70 -68.178 84 -68.245 |
61 -68.176 85 -68.134
- 62 ( -68.865 86 -68.568 )
625 7-68.426 87 -68.88
64 -68.867 88 -67.78
65 -67.921 89 -68.826
66 -69.119 90 -68.829
67 -68.031 91 -68.802
68 -68.833 92 -68.769
69 -68.712 93 -68.486
70 -69.164 94 -68.928
71 -68.783 95 -68.283
72 -68.545 96 -08.727
73 -68.231 97 -69.169
74 -67.982 98 -69.087
75 -69.402 96 -69.026
76 -68.644 100 -58.863
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Transmission Gain at ¥m.
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M15197 5.7 RMS fradanlsanueszes 3 was
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PIE A101518 B AU A M3 Ioueavea
dy I (nS) feyey I (nS)
N - 18.079 26 18.544
2 17.933 27 20.738
3 19.478 28 18.398
4 17.822 29 19.643
5 19.068 30 19.187
6 18.191 3 19.914
7 17.663 24 19.645
8 18.837 32 18.172
9 18.493 25 21,063
10 19.526 13 18.8
11 18.845 34 18.157
12 19.712 35 17.579
13 20.686 36 21.091
14 20.203 37 17611
15 19.439 38 18.651
16 18.782 39 17.536
17 20.142 40 20.326
18 19.438 a1 18.17
19 16.268 42 20453
20 18.098 43 19.399
21 18.486 44 18.691
22 19.053 45 19,655
23 19.34 46 17.62
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M1319N 5.7 (AD)
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ﬁmﬁ:ﬂa ﬁ1ar§n§mamaa AIHU A10136UBAUDS

deya Il (nS) ey Iae (nS)
__5! . a 18.878 76 21.859
P 19403 - 18.135
s 19.364 78 20.267
M __54- 19.026 79 18.964
s 16.854 80 19.571
s 18.058 81 20.426
- 57 18.875 82 21.091
B 58 20.547 83 18.96
B 59 19.352 &4 18.195
B 60 20.68 85 17.76
B 61 200185 86 19.445
62 18.768 87 20.067
63 18.358 88 20.799
64 18.936 89 20.814
65 18.698 90 19.664
66 18.316 91 17.193
67 21.237 92 18.232
68 22.851 93 19.51
69 20.212 94 21.666
70 21.283 95 21.35
71 23.249 96 21.078
72 18.412 97 25,246
73 20.501 98 18.747
74 18.743 99 20.393
75 21.909 100 21.988
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RMS Delay Spread at Jm.
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Distance [m]
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U1 5.13 RMS aadmlsananesens 3 was
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NANRABYDIM dId AT 3 WA By MY TE3IM 18.6-20.8 nS

ai = o A
A1T1IN 5.7 RMS ﬂmﬂﬁt‘ﬂiﬂﬂ‘mﬁﬁﬂﬁ 51T

AU Ao 19IdueTUe AN mefiSueaves
AU (nS) Ry 14 (nS)
1 24319 11 26.168
2 25.431 12 24.568
3 25618 13 26.363
4 25.259 14 26.414
5 26.175 15 25.178
6 23.791 16 24.069
7 24.491 17 23.753
8 23.934 18 24.293
9 24.919 19 24.03
10 23.806 20 22918




AIT19M 5.7 (@)
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Fra A0 13IBD VD R TE AE3OMBa YD
AW (nS) a1 (nS)

Coa L s 46 22.801
o 7 24,523 S 24.953
o 24421 48 23.791

4 25 898 49 25.880
s | 26008 50) 25.64
Y 23,614 5] a2

27 24.355 2 26044
[ x 26.096 53 25.142 4

29 25399 54 23.899

30 25.746 55 26.304

31 24.627 56 23.546

32 24,322 57 26.772

33 26.959 58 26.306

14 23254 59 26.083

35 23.713 60 23.455

36 22.88 61 25.74

37 25.268 62 27.075

38 25.565 63 24.296

39 26.494 64 23.917

40 25.968 65 26.276

41 23.751 66 24.194

42 24.044 67 26.128

43 26.064 68 24.956

44 24.852 69 26.449

45 25.381 70 24.492




A1519M 5.7 (AB)
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il RIS —— A A1813101DaUD4
AW (nS) WYY 1M (nS)

7 26003 86 26.761
7z ”25};]4 87 23.262
73 26,095 0 23 865
o 26084 9 28,965
757 o 27.123 90 23.376
TS 24,168 91 25.929
T 25.268 92 22.25
7 78 _ -“__-_-23.845 93 26.565
79 26.799 94 23.686
&0 | 25.347 95 24208
81 | 27.427 96 25,591
82 ) 25424 97 23.71
83 24,369 98 26.098
84 24.068 99 27.103
85 24.88 100 23.229




RMS Delay Spread [n§]
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RMS Dalay Spraad at 5m.
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Distance [m]

51l 5,14 RMS Aaba)sanaiiise 5 Was

MAUNAoYRINTAId R INATEY 5 T pyluaalszinu 24.8-25.4 nS

Y ] o o
151971 5.8 RMS Aladeilsaneiasses 7035

71

AT A101510 B aVDA AHH A1013 B3 e a4
YY1 (nS) Agysy I (nS)

| 29.118 10 29.629

2 26088 1 29.166 h
3 26.921 12 27.233

4 27.674 13 29.68

5 26.317 14 28.146

6 29.964 15 29.966

7 28.284 16 27.727

8 27.964 17 28.515

9 27.76 18 28.6




~ '
TN S8 (AD)
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dunmia A1815183110av01 dumis AD 151D AV
Y14 (nS) AWM (nS)
TR 28.992 a4 27.158
T 28.094 45 29.401
2 27.639 46 28.158
7 26,596 ot 28.612
| 23 27.381 48 27.05
o 27503 49 28.919
s | 2ssm 50 20.127
6 T B 27559
27 27.19 52 29.732
28 28.749 53 26.95
29 29.048 54 26.412
30 26.541 55 28.519
3 27.896 56 27.014
32 26.822 57 27.109
33 26.947 58 27.983
34 28.681 59 27.609
35 29.254 60 25.993
36 29.039 61 26.755
37 28.411 62 28.291
38 27.678 63 27.729
39 27.91 64 27.894
40 28.775 65 26.914
41 26.884 66 28.351
42 27.408 67 28.902
43 28.426 68 28.601




AN 5.8 (AD)
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Gumds | merdidueaves G'hramu'q& AesiSueauny ”
AN (nS) AR 10! (nS)
_ 69 28.041 857 27.295
o | 2 ke 27.355
) 8947 o 27.492
o | 27.911 o 27.725
F 27.174 89 27.986
o 7; 26.75“7: ) 9U 26.555
7757 - 28.794 _9_1 VVVVVV 26.076“” :
% 27.874 Cw 826
77 26.23 93 28.524
78 26.9 94 27.004
79 28.131 95 26.956
80— 26.953 96 25.612 _
81 27.68 97 29,828
B 32 27.241 98 27.333
83 28.467 89 28.284
84 28.467 100 26.281
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RMS Delay Spread at Tm.
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