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There has been increasing public concern about adverse health 
effect due to radio-frequency wave. It is essential to develop an estimation scheme of 
electromagnetic power absorbed in the human body model. On the other hand, it is difficult 
to investigate the variability of power absorption in the human body, which is attributed to 
the morphological difference. In this paper, we proposed a formula to estimate the power 
absorption in the human body based on an antenna theory. Then, the measurement 
procedure for estimating power absorption is presented, which is useful for actual 
electromagnetic environment.  
 

 
                                

    
2009  1,300,000 390,000 1,690,000 
2010  900,000 270,000 1,170,000 
2011  900,000 270,000 1,170,000 

 3,100,000 930,000 4,030,000 
 

 
 

 
 

 

SAR Specific Absorption Rate

SAR

 
SAR

0.4

70MHz
ICNIRP

13903 

(B) 

2009 2011 

21760257 

 

                     

 Development of Simple Whole-body Averaged SAR Estimation Scheme 

 

 

HIRATA AKIMASA  

 

 00335374 

 



IEEE
SAR

50

 
SAR

FDTD Finite-Difference Time- 
Domain

 
SAR

SAR

 
 

 

SAR

SAR

SAR
 

SAR
 

 
 

 
22

7 5 3

51
2mm  
 

 

 
L[m] 1/4

IZ[A]
I0[A] I0

Le[m]
 

z

ze dzI
I

L
0

0

1    (1) 

L[m] 1/4
Le[m]

 

LLe 636.0
2

   (2) 

S[W/m2] Le
V0[V]  

eLSV 1200    (3) 

 
 

 

GHz

 

SAR



1

(1)
0.657

0.636

0.999

1/4

 

SAR

SAR
 

2

0.752free
S HWBSAR

W
  (4) 

2

0.796ground
S HWBSAR

W
  (5) 

S H
W

(W/H2)
FDTD

SAR
9.8%

20.4%
 

(4)
F(p)

 
20.752 ( ) / .incWBSAR F p S H W  (6) 

5 2( ) 4 10 0.0017 1.044F p p p  (7) 
FDTD

SAR 3.4%
1

 
(7) BMI

SAR
2

SAR
2 SAR

30%
0.08W/kg

 
(4) (5)

52

73.2

40%
 (4) (5)

5.9%

SAR
 

 
 



(4) (5) SAR

SAR

1/4

SAR

(
4 5cm )

5.2 S/m
 

3

 

 
 

 
3  

 K. Yanase and A. Hirata, “Effective 
resistance of grounded humans for 
whole-body averaged SAR estimation at 
resonance frequencies,” Progress in 
Electromagnetic Research B, 2011, 
vol 35, pp.15-27. 

 
“

SAR ,” (C)
2011, vol.94-B, no.2, pp.226-233. 

 A. Hirata, O. Fujiwara, T. Nagaoka, and S. 
Watanabe, Estimation of whole-body 
average SAR in human models due to 

plane-wave exposure at resonance frequency, 
IEEE Transactions on Electromagnetic 
Compatibility, , 2010, vol.52, no.1, 
pp.41-48, 2010. 

6  
 A. Hirata, K. Yanase, O. Fujiwara, T. 

Nagaoka, and S. Watanabe, “Estimation of 
whole-body averaged SAR of grounded 
human at resonance frequency from ankle 
current of simplified phantom,” , 
EMC Europe, O_Tu_D1_2, 2010 9 15

 
 

,” 

2009 12 4
 

 
 

(1)  
 HIRATA AKIMASA   

 
00335374 

 

 


