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Channel Transfer Function Measurement with usage of
S-Parameter

Investigation of Statistical relations

Phase & Amplitude vs. Position & Frequency
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Oldest Far-Field Communication System

e Smoke Signals - Wireless Communication

e “Possibility of error-free transmission by using optimum power in
frequency selective channels”, by Claude Shannon in 1948

Cellular Communication

e Started in 1970s and formulated within those years as well

Ultra-Wideband Systems (UWB)

e Spectrum Assignment till 2000
e |[n 2000 leakage of free spectrums
e UWB works within assigned spectrums but no interference
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[ Vector Network Analyzer

e Ability of measuring S-Parameters
e Very good Calibration

[Omni-DirectionaI Antennas J

. . Top
e Receiver and Transmitter View

e Used for point-to-multipoint network

e Increase of power/receiving
sensitivity in one plane

Zero Gain
ntenna
Coverage

Side
View

Directional
Antenna
Coverage

Ornni Antenna aligned vertically
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Line Of Sight (LOS) / Non-Line Of Sight (NLOS)

LOS: Direct Path

e Transmitter and receiver antenna in
eye contact

e No Object in between
e Reflection

NLOS: No Direct Path |

e Transmitter and receiver antenna in
eye contact

e Objects between transmitter and “ y
receiver

e Reflection, Refraction and Defraction @
19.01.2012 Measurement of Microwave In-Room
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@T 2-PORT .
NETWORK - ]

a, /\/ /\/ . a,
b /NS SN ——> b

GEN.

* Description of scattering Incident, Reflected and
Transmitted Waves

* Determined by measuring the magnitude and phase
* S,, Forward transmission through network s,, = 2—2|02=0

* S,, used as Channel Transfer Function
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LN Transfer Function - Abdullah Demir /



UNIVERSITAT
DUISBURG @
ESSEN

H F T

“Correlation |

“Degree and type of relationship between any two
or more quantities/variables in which they vary together
over a period.”

(1) 2)
¢ =5, (f)*S; (F)

Or

-‘I-

- o0
(1) (2) |
c=f SO s@°(f + a5)
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'EQUIPMENT

1- Vector Network Analyzer

2- Omnidirectional Antenna(2X)

3- Coaxial cable

4- PC

5- Advanced Design Systems (ADS) 2009 Update 1 (Software)

6- MATLAB 2011a (Software)
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PLACEMENT OF ANTENNAS |
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* Measuring the S-Parameter and plotting in MATLAB
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STEP 2 |

Auto-Correlation

Autocorrelation
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STEP 3 |

(s)
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STEP 2 |

Auto-Correlation
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STEP 2 |

Auto-Correlation
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Comparison Auto-Correlation
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THANK YOU FOR
YOUR ATTENTION
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