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Implementation and Experimental Validation of a Brain-Region 
Specific Exposure Estimation in SAR Measurement Systems, NIR 
& Children’s Health, May 18-20, 2011





• OTA (TRP, TIS) measurements:

- touch

- GSM900, 1800, UMTS1950

- free-space

- SAM with low loss holder

- SAM with lossy hand

Source: ATL Lab, Taiwans
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[3] Kühn, S., Gosselin, M.-C., Röösli, M., and Kuster, N. (2010). Novel brain and tissue region specific dosimetry for RF EMF 
epidemiological studies - a mobile user dependent exposure evaluation. Bioelectromagnetics, in preparation.





SAR of various body regions - averaged over the models
Plane-wave incidence - 6 sides, 2 polarizations - Erms = 1V/m



Measurements

Extrapolation

Area Scan + 
Zoom Scan

Volume Scan

Type?

Volumetric 
information in 
homogeneous 
SAM

Interpolation in a 
rectangular grid

Transformed SAR 
in the various 
regions

Extraction of 
absorbed power 
in the various 
regions

Transformation of 
the SAR 

Transformation 
factors

Map results to SAM 
phantom with virtual brain 
regions
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Courtesy: J. Wiart, Whist Labs



22MOBI-KIDS study



Heavy mobile/cordless phone user 



Normal mobile/cordless phone user 







GSM: Power Control

GSM Handset Time Domain Signal GSM Handset Time Domain Signal (DTX)



UMTS: Time Domain Signal

UMTS: Power Control





NRP 57 Final Meeting     Zurich, September 21, 2010
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Exposure from WiFi     Halifax, June, 2011



Waterfall display of an FDD LTE signal

Relative amplitude with and without 
data in a resource block















Maximum

Exposimeter

Sint-Antoniuscollege Ronse, Belgium

• Typical locations

- Example: Nursery (BE)
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Software Application: XMobiSense

• Developed by Whist Laboratories France

• Android OS

Data recorded by XMobiSense: 

• number of calls

• call duration

• number of SMS in & out

• laterality

• data / WiFi in & out (kB)

• network used (2G/3G/4G/WiFi)

• communication protocol 
(UMTS, GPRS, HSPDA, EDGE)

METHODS



Preliminary results

0

10

20

30

40

50

60

70

80

90

100

N
 c

al
ls

/w
ee

k

-10

10

30

50

70

90

110

130

150

170

ca
ll 

d
u

ra
ti

o
n

/w
ee

k 
(m

in
)

Median number of 
calls/week

Average duration of voice use 
(min/week)



Preliminary results
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Distribution of data

Preliminary results

Communication system used for voice calls







avg. TRP; TIS difference measured in lab.



• presence of lossy hand:

- increased for 1 out of 3 phones the 10g psa SAR10 during SAR compliance 
testing

- decreased the TIS/TRP in all tested cases

- no change of avg. PCL in GSM900

- increase of avg. PCL in GSM1800 due to increased hand-overs

- avg. PCL in UMTS1950, 1 phone: 6dB increase, 2 phones: 1dB decrease 

• avg. PCL of UMTS of a factor >100 smaller than in GSM

• effect of movement speed on avg. PWC only <3dB in GSM

• ~6dB higher PCL in rural areas in GSM1800; in urban area 

• UMTS1950 used >95% of the time if dual mode was selected

[1] Kühn, S. and Kuster, N. (2009). Field evaluation of the human exposure from multi-band, multi-system mobile 
phones. IEEE Trans. Electromagn. Compat., submitted.

[2] Kühn, S., Ofli, E., and Kuster, N. (2010). Influence of the human hand on mobile phone SAR, OTA, and power control 
performance. IEEE Trans. Electromagn. Compat., in preparation.
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Mobi-KIDS

ISGlobal

Alliance







Wiart et al, 2008



GERoNiMO







• Objective

• To characterize exposure to RF from new 
mobile sources (smartphones, tablets, consoles, 
laptops, …) in the general population as a function of 
technology and new usages.

• Double aim:

• Allow estimation of exposure for epidemiological studies

• Provide information on population exposure in different
contexts to allow risk assessment at the level of the 
general population

• Complements GERoNiMO



• 5 complementary WPs

• WP1. Characterisation and evaluation of use in the general 
population (smart devices, virtual reality, femto-cells)

• WP2 . Identification and characterisation of networks and 
systems, existing and future, supporting uses identified in WP1 
(LTE, VoIP…)

• WP3 : Evaluation of the power emitted by the sources 
identified in WP2

• WP4 : Evaluation of exposure from different uses and functions

• WP5. Development of pertinent indicators to quantify RF 
exposure from new devices, uses and technologies






