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ABSTRACT

A part of important consideration in wireless communication systems is the free space
propagation loss. In this paper, we focus on the radio propagation behavior of Radio Frequency
Identification (RFID) systems between the reader and the transponder at frequency range 2.45
GHz depend on different the angle and distance in free space. The Friis’ transmission formula [1]
is considered find. The data analysis, the performance of systems, we will show in Magnitude
and Phase antenna transfer function, Path Loss, Path Gain, Bit Error Rate, Power Delay Profile,
Correlation Coefficient, Probability Density Function function and Cumulative Distribution
Function that can be analyzed the signal strength and radio propagation loss of RFID transmission
signal. We believe our study would give a good guideline for further researches on RFID

systems.
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P, (dB) =-20log,,(max |v (1) ]) (3.10)
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1z path gain (FUEIUNTLYES path loss AITUMS

G;; = 3gloglc{imax ilv(?jn (3.11)

3.5 NQUHNIVEIUM AN (Transmission Gain)

ADOAIIAIUMIVBIAIAINUNIAIUTY (Power of receivers) IRBUAVMIFIMId U
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(Power of transmitter) #38ADADAIUNAUUBINS YYITNTIDN IO

2
7G =10log max[&@J (3.12)
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T = =
Zaf ZP(Tk)
k k (3.13)
HAZAINITHANITHUE rms ¥ 18910
o =z’ "(;)z (3.14)
A
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— Zaiff ZP(Tk)T:
r2 ~ k = k
Za: ZP(Tk)
k , (3.15)

Tao o, ADAT RMS (Root Mean Dpuare) delay spread
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a dy @ = a 3 a 4
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r,(t)= [ v (t)v (t+7)ar
r(t)= _[:v, (t)v, (z+7)dt
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3.9 Wanduanunnuinvesnnauiaziu (Probability Density Function)
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AN 5.1 AINITPUTULFIIN

AWMU | MMIguAeEIIN@B) | Awnus | MNsgapdorainds)
1 53.1881 51 55.7526
2 52.802 52 56.2264
3 52.1063 53 56.3388
4 50.9433 54 56.7775
5 51.6471 55 60.0433
6 50.4876 56 61.5958
7 53.3522 57 60.1892
8 52.7519 58 62.7252
9 52.4687 59 60.7872
10 52.9339 60 60.3025
1 53.6696 61 56.1892
12 55.7452 62 57.6118
13 55.8702 63 55.4391
14 54.0289 64 57.7804
15 55.1546 65 56.9677
16 54.5193 66 60.0047
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MINN 5.1 (D)
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MU | MIgAeFadn@B) | dwvds | mnsgadesein(ds)
17 56.2209 67 60.8730
18 56.8140 68 59.9371
19 56.3729 69 59.1823
20 54.7001 70 58.9584
21 53.6819 71 56.7877
22 54.9591 72 58.6150
23 53.8295 73 54.9243
24 53.4543 74 57.4842
25 53.4277 75 56.4597
26 51.5718 76 56.8276
27 52.0457 77 60.8922
28 54.3027 78 57.4886
29 54.5005 79 59.2496
30 52.9541 80 59.6929
31 56.4757 81 55.8883
32 56.1281 82 55.3041
33 56.1881 83 58.4573
34 56.9114 84 56.7914
35 56.8691 85 60.0392
36 58.8395 86 59.2358
37 56.9763 87 58.8564
38 59.9315 88 59.6284
39 59.1692 89 59.3589
40 59.0953 90 57.8682
41 55.6146 91 61.1491
42 57.3297 92 58.9524
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dmfunsvsdd 5.0 WumseTuemsgydodaitvesduanaissesvieszniig
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9 a Y 1 < (A 2 =
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532 9NIINMTVLIENTIIO

M99 5.2 A1OATINITVOIOFIID

RN ADATINTVOIBITIIN (dB) | AIMNUY | AI9ATINISVOI01FI3D (dB)
1 -53.1881 51 -55.7526
2 -52.802 52 -56.2264
3 -52.1063 53 -56.3388
4 -50.9433 54 -56.7775
5 -51.6471 55 -60.0433
6 -50.4876 56 -61.5958
7 -53.3522 57 -60.1892
8 -52.7519 58 -62.7252
9 -52.4687 59 -60.7872
10 -52.9339 60 -60.3025
11 -53.6696 61 -56.1892
12 -55.7452 62 -57.6118
13 -55.8702 63 -55.4391
14 -54.0289 64 -57.7804
15 -55.1546 65 -56.9677
16 -54.5193 66 -60.0047
17 -56.2209 67 -60.8730
18 -56.8140 68 -59.9371
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AN MOATINTVLIULFII0 (dB) | MurUe | A19ATIMTVITIID (dB)
19 -56.3729 69 -59.1823
20 -54.7001 70 -58.9584
21 -53.6819 71 -56.7877
22 -54.9591 72 -58.6150
23 -53.8295 73 -54.9243
24 -53.4543 74 -57.4842
25 -53.4277 75 -56.4597
26 -51.5718 76 -56.8276
27 -52.0457 77 -60.8922
28 -54.3027 78 -57.4886
29 -54.5005 79 -59.2496
30 -52.9541 80 -59.6929
3] -56.4757 81 -55.8883
32 -56.1281 82 -55.3041
33 -56.1881 83 -58.4573
34 -56.9114 84 -56.7914
35 -56.8691 85 -60.0392
36 -58.8395 86 -59.2358
37 -56.9763 87 -58.8564
38 -59.9315 88 -59.6284
39 -59.1692 89 -59.3589
40 -59.0953 90 -57.8682
41 -55.6146 91 -61.1491
42 -57.3297 92 -58.9524
43 -56.2929 93 -57.3356
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