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Introduction

e Wearable BAN

— Consider human body shadowing effects
— One’s own body and the others

 Distance between body and receiver antenna
— Reciprocity of transmitter and receiver
— Near case : crowded place
— Apart case : general usage cases
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Measurement Systems

TX Rx
"

Q l
: Data
Signal - Spectrum Acquisition
Generator Analyzer System

 Measurement Systems
— Center Frequency : 2.4 GHz
— Antenna Types : Patch Antennas
— Environments : Anechoic Chamber (@SNU)

— Measure and save received signal strength using signal generator,
power amplifier, spectrum analyzer and data acquisition system
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Measurement Scenarios

Tx RX

:< 30cm

<

D=3m/5m

 Tx-Rx antenna distance (D) : 3m/5m
— Human position : 30cm, D/4 and D/2 apart from Rx antenna
— Human direction : front and side direction between antennas
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Measurement systems and Environments

Transmitter

Measurement Systems Receiver
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Measurement systems and Scenarios

Front direction Side direction
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Measurement Results (1)

e CDF plot of human body losses

CDF F_(x)

Ernpirical COF of Hurman Body Loss (TR-distance = 3m) Ermpitical CDF of Hurman Body Loss (TR-distance = &m)
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Measurement Results (2)

e Body losses

_ . . : Loss (dB)
TR separation Distance from Rx Body orientation
Median Worse (20) Worst (50)

Front 17 24 34

Adjacent (0.3m)
Side 11 15 21
Front 11 14 16

3m Quarter (0.75m)
Side 10 14 29
Front 10 14 22

Half (1.5m)

Side 9 12 13
Front 13 19 32

Adjacent (0.3m)
Side 8 12 17
Front 7 8 9

5m Quarter (1.25m)
Side 6 7 9
Front 6 8 10

Half (2.5m)
Side 5 6 7
Probability 50 % 456 % 0.000233 %
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Conclusion

e Wearable BAN

— Measure human body shadowing effects
 Position from Rx antenna
 Direction to LOS line

e Future Works
— Channel measurements in office environments
— Frequency bands : 2.4GHz ISM band, UWB band

— Four possible scenarios
e From on-body to air
« From one man to another
« From on-body to on-body
* Body in motion

» The results and models will be reported in next F2F meeting
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Thank You !
Q&A
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