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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 campare 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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ANuE (MHz) meln | MEUBN
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3100 - 10600 -41.3 -41.3
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5.1 Winaow (path loss)
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M990 5.1 AIUBIMITIOANNAMINUINTITZ0E 3 1093

AIMUS AMWIEA0E (dB) ATKUA ; AVIIBana (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 26 60.513
12 60.189 27 60.507
13 60.719 28 60.603
14 60.79 29 60.9
15 60.564 30 60.455




AN ST (AD)

Fums M¥I500I (dB) E‘h:wﬁa ATHIHADE (dB)
30 60.797 57 61.035
2 60.926 S5 60,634
33 61.465 s9. 61.123
14 61269 60 61356
29 60.82 61 63.763
36 64.71 62 63.33
37 60.153 63 60.353
18 60,406 64 60458
19 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
as 61.323 71 60.612
46 61.145 72 60.619
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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M13199 5.1 (910)

AU ANIEa0Y (dB) AMHU AN I5aod (dB)
83 61.415 92 61.656
84 60.831 93 61.924
i 8S 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 i 62.622
91 61.163 100 61.396
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A15190 5.2 MUOINIFAOANNRMHUINTNISUS S AT

i RTTERTRY mwisoea (dB) Auve avnsaad (dB)
P 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 31 65.083
1l 65.005 32 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




f13197 5.2 (MD)
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AN amnsoaa (dB) Anus Asaad (dB)
43 65.195 69 65.964
44 64.77 70 66.576
45 65.342 71 | 65.427

a6 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




= '
NN 5.2 (M)

Amma mvisaen (dB) VAT awisaea (dB)
95 65.268 98 65.406
96 65.226 99 65.406

- ;
i
97 66.154 100 i 65.1
L.-
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M13197 5.3 AIYDINIBADANNAUMUIRYNILY 7 luns

A mwisaed (dB) AnUa mwisasa (dB)
i 67.881 5 67.883
2 68.065 6 68.244
3 68.412 7 68.821
4 69.001 8 68.439




M990 5.3 (70)

A

A e

avisaea (dB) mvsaea (dB)
L 67.961 35 68.293
10 68.908 36 67.908
1 68.563 37 68.72
o 68.123 38 68.746
13 68.611 39 68.486
14 67.493 40 68.286
s 68.994 41 68.431
Y’ 67.751 42 68.556
1 68.259 43 68.556
8 70.171 44 68.701
19 68.249 43 69.064
20 67.779 46 £8.082
21 67.943 47 68.435
22 68.757 48 67.993
B 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 68.5608 58 68.252
33 68.019 59 69.219
34 69.142 60 68.176
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M13194MN 5.3 (MD)

AHU

Awsaoa (dB) AT myvsaea (dB)
61 68.827 81 69.211
& 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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Prodiability Dansity Function st 7m.
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Cumulative Distrlbutien Function at Sm.
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5.3 INWYBITYRY I8 (Transmission Gain)
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fuia AUNUUDIT Qe 1 AMHU ANNUVRIT YR 1M
(daB) (aB)
) -59.655 24 -60.564
I -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
22 -60.701 45 -61.323
23 -61.035 46 -61.145
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131N 5.4 (918)
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iy AUNUVBIT QY (dB) AU ANNUVDIT I
{(dB)
vt 60.354 72 -60.619
s 06 73 -60.626
TS 60.973 74 -60.654
s 60,357 75 -61.81
51 61.569 76 -61.567
s 61140 77 -61.471
s 6100 78 -61.649
s -61.207 79 -61.526
55 -61.201 80 -61.205
56 -60.791 81 -64.04
57 -61.035 g2 -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
7 -60.612 96 -61.425




M3191 5.4 (9D)
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A | Aunuuedde I (dB) GRS ANNUYB T I
(dB)
97 -70.384 99 -62.622
9% -62.662 100 -61.396
Transmission Gain at 3m.
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Anwng ANNUVD AT QIR 1M AUKUY ANNUVDITYQIN
(am) (aB)
7 N PP 25 -65.559
s | 6406 2% -65.382
S 6515 27 -65.442
4 -65.608 28 -65.341
s -65.223 29 -65.262
e -65.16 30 -64.953
E -64.946 31 -65.083
5 -64.266 32 -64.816
9 -65.494 33 -65.05
w0 -66.011 34 -64.917
i 11 -65.005 35 -64.981
BT -65.206 36 -64.954
i3 -64.75 37 -64.739
o -64.967 38 -64.631
15 -65.014 39 -65.033
16 -61.369 40 -65.702
17 -65.118 a1 -64.988
s -65.224 42 -64.928
19 -64.762 43 -65.195
20 -64.437 a4 -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




M1519N1 5.5 (Av)
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sl ANNUVDITYRY 108 (dB) Amma AUPUVBIT YR
(dB)
49 -64.584 72 -65.273
e -65.365 73 -65.62
. -64.735 74 -64.968
P -65.056 75 -66.123
53 -65.117 76 -65.399
s -65.839 77 -66.005
S5 -64.889 78 -65.251
6 | eas0s 79 -65.176
57 -65.289 80 -64.952
S8 -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 R9 -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
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FINTIN 5.5 (A8)
AWNUY | AUNUUBITYYIM (dB) RO ANDUUD I YRy I
(dB)
95 -65.268 98 -65.406
96 -65.226 99 -65.923
97 -66.154 100 -65.1
Transmission Gain at Sm.
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Distance [m]
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M3 5.6 Annuusadyuniyldnsieszos 7 was
Auna ANNUUBIF IR I TS AunuusIdna o (dB)
(aB)
1 -67.881 3 -68.412
2 -68.065 4 -69.001
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dumis | aunuvedysy i (dB) IR ANNUUBIT BRI

(dB)
s -67.883 29 -68.151
e -68.244 30 -67.99

P 68,821 31 68.196
i . -68.439 32 -68.568
9 -67.961 13 -68.019
10 -68.908 34 -69.142
o -68.563 35 -68.293
T -68.123 36 -67.908
i3 -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
T 70171 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
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;‘i-nn;iﬁ'i .u;»i-unumm ”q;-_iq;_fﬁs (dB) R ANNUYD I WYEY 1M
(dB)
| 53 7 B 68882 77 -68.553
o “-72_(); 78 -72.152
s w68.l4g 79 -68.06
56 67483 80 -68.116 ﬁ
57 -68.795 gl -69.211
) 38 N -08.252 82 -68.86%
_ 59 -69.;19 83 -68.141 B
i _—6-0 "68.1‘78 84 -68.245 |
61 -68.176 85 -68.134
L 62 A -68.865 86 -68.568 )
_6_3 -68.426 87 -68.88
64 -68.867 &8 -67.78
65 -67.921 89 -68.826
66 -69.11% 20 -68.829
67 -68.031 91 -68.802
68 -68.833 92 -68.769
69 -68.712 93 -68.486
7d -69.164 %4 -68.928
71 -68.783 95 -68.283
72 -68.545 96 -68.727
73 -68.231 97 -69.169
74 -67.982 98 -69.087
75 -69.402 99 -69.026
76 -68.644 100 -58.863
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Transmission Gain at 7m.
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dummia oS uaves A A1913 10D AU
A1 (nS) dayey el (nS)

] 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 31 19.914
7 17.663 24 19.645
] 15.837 Bl 18.172
9 18.493 25 21.063
10 19.526 33 18.8

1 18.845 34 18.157
12 19.712 35 17.579
13 20.686 36 21.091
14 20.203 37 17.611
15 19.439 38 18.651
16 18.782 39 17.536
17 20.142 40 20.326
18 19.438 41 18.17
19 16.268 42 20.453
20 18.098 43 19.399
21 18.486 44 18.691
22 19.053 45 19.655
23 19.34 46 17.62




A191391 5.7 (AD)
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;ﬁmﬁ-ﬂa ﬂ'mfénﬁumnmm Amud MBIV
deya 1o (nS) ARy I (nS)
s 18878 76 21.859
5 1940 77 18.135
5 19.364 78 20267
s 19.026 79 18.964
s 16.854 R0 19.571
. 18.058 81 20.426
5 18.875 82 21.091
. 58 20.547 83 18.96
s 19.352 84 18.195
o« 20.68 RS 17.76
6 20.185 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




RMS Datay Spread [0S

RMS Delay Spreadl at 3m.
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as

namdsue NI ded unvesens 3 was ogluyalszanm 18.6-20.8 nS

M15199 5.7 RMS aiadaiilsangaseos 5 mas

AUrUa Ao1ddaeTYs AT A8 IRV
AW (nS) Ay (nS)
1 24319 1 26.168
2 25.431 12 24.568
3 25.618 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
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o \
AN 5.7 (D)

[ dumia | Aerdhidueaves AWMHUA A3 1P TUDY
ARy M (nS) ey Ied (nS)
a5 6 22.801
on 24803 47 | 24.953
Con | amm a% | 23.791
u | 25,808 0 25.889
25 26008 i 25.64
I e D51 e 24268
o | aasss s 6041
x| 2600 S5 2514
29 25399 54 23.899
10 25.746 55 26.304
31 24,627 | 36 23.546
32 24,322 57 26.772
33 26.959 58 | 26.306
34 23.254 59 26.083
33 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
a4 24.852 69 26.449
45 25.381 70 24.492




MI19N 5.7 (@9)
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duds R AU A101iIBuBaUD
YA (nS) AWM (n8S)

9 26903 86 26.761

72 asg14 87 23.262

73 26,095 88 23.865
Y 26284 89 28.965
s 27.123 90 23.376
T : 468 91 25.929
I 25,268 92 22.25
T 23,845 03 26.565

79 26.799 94 23.686

80 25.347 95 24.208

81 27.427 96 25.591

82 { 25.424 97 2371

83 24.399 98 26.098

84 24.068 99 27.103

85 24.88 100 23.229




RMS Delay Spread [nS]

a3
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RMS Dalay Spraad at 5m.
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Distance [m]

1N 5,14 RMS Riadanlsafaiszes 5 was

pauRfrupIMIA Iy INATeus 5 was oy luwelsiu 24.8-25.4 nS

c; = o d' 1
M1919% 5.8 RMS Aadanlsanasi9ssey 703

AHS oI5 NeEYea AT I A10131BDAVD
dQyana (nS) A1 (nS)
1 29118 10 26.629
2 26088 11 29.166 N
i 26.921 1 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
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M1319N 5.8 (BD)
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dumia A18151811DEUD4 umnds A1BISBNeEVeY
AU (nS) DRYID (nS)

9o 28.992 44 27.158
o 28.094 45 29.401
2 763 46 28.158
2 26,596 4 28,612
3 27.381 48 27.05
Y 27503 49 28.919
s 25,579 50 29,127

T A% 51 7559 |
27 27.19 52 29.732
28 28.749 53 26.95
29 29.048 54 26.412
30 26.541 55 28.519
31 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 28.29]
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




A1514N 5.8 (AD)

73

funds | o 161%5111@&%3 i MD13101PEVBY
Ty 10l (n8s) DEYEY I (nS)
e 28.041 85 7295 |
T 26.729 w6 27.355
71 28047 W 27.492
o 27911 W 27.725 )
n 27.174 59 27.986
o 74_ 26.757 N 779077 26.55-2
P 28.794 91 o0
6 27.874 TR 28226
77 26,23 93 28.524
78 26.9 94 00a B
79 28.131 95 26.996
SO 26.953 g6 25.612 N
81 27.68 97 29.828
o 27.241 98 27.333
83 28.467 99 28.284
84 28.467 100 26.281
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RMS Delay Spread at Tm.
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