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Statistics of Sizes by Age

Child head: Rapid growth at early stage
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Review and Approval of Research
Project regarding Child Voxel
Model Development

(IRB in Aju University, Seoul)

Volunteer: 7-year-old male

MR image interval: 3 mm
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Development of Voxel Model
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MR images SW- Cross-section

SW- 3-D images
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Adjusted to 50t" Percentile Dimensions

Table. Comparison of Physique (7-y) (‘04 National Standard)?

Weight (kg)

t 50 percentile _
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Table. Comparison of Physique according to age ('04 National Standard) (50t Percentile)

ftem (mm) 9-12m 3-y 5-y 7-y 20-24y
@ Head breadth 130 142 146 149 161
@ Head length 150 164 168 uly/o) 186
©) Face length - 85 89 95 121
@ Head height - 194 204 pX o) 236
® Neck circumference - 247 256 270 370
® Chest breadth 158 171 182 pYoP) 310
@ Chest depth - 140 205
Waist breadth 140 164 194 281
©) Waist depth - 143 196
Hip breadth 162 180 198 218 330
i) Buttock depth - 154 238
¥) Thigh Circumference 250 306 332 375 564
(E) Calf Circumference 194 211 230 255 376
Foot length 110 151 168 190 255
@ Waist height - - 740 1074
Stature 749 948 1088 1224 1740
@ Weight (kg) 10.0 14.7 18.4 24.1 68.5
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Implementation of Voxel Models
at Different Ages



Table. Difference between National Standard and Implemented Voxel models (%)

[tem (mm) 9-12m 3-y 5y 7-Y 20-24Y

@ Head breadth o 0 o) 0.7 0.6
@ Head length o o) o) o o

©) Face length - 1.2 1.1 1.1 0.8
@ Head height - o) o) o o

G Neck circumference - 0.4 0.8 1.1 0.3
® Chest breadth o 0.6 o) 0 0

@) Chest depth - - - o) 0.5
Waist breadth o o) - 1.0 0.4
©) Waist depth - - - 0.7 2.0
Hip breadth o o) o) -0.9 1.8
@ Buttock depth - - - -1.3 0.8
W) Thigh Circumference 0.4 -0.3 0.3 -1.1 0.9
(E) Calf Circumference -1.0 -1.9 -1.7 -1.6 1.1
Foot length 1.8 0.6 o) o) 1.6
® Waist height - - - 0.5 -0.2




Implementation of Voxel Models
at Different Ages (Arms-up posture)
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Angle of Incidence & WB-SAR
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WB-SAR_7-y-0 (Arms-down posture)
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WB-SAR_7-y-0 (Arms-down posture)
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Concerning calculation

o FDTD conditions: 8 cell-thick PML, 10 cells between a human body
and the PML

o SAR averaging time: 1 period during steady state

o Voxel SAR: 12-SAR components approach




SAR in a voxel
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12-E-field components approach

ETRI
12-SAR components approach

SAI:evoxel = E(Ef T Ej T Ezz) SARV0X9| - Z SAR'
jo,

1=1




20-, 7-, 5-, 3-, 1 y-o (Arms-up posture)
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. SAR armsup
SAR difference = i
SAR

SAR
arms down . 100 (% )
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20-, 7-, 5-, 3-, 1 y-o (Arms-down posture)
E-field strength for 0.08 W/kg
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20-, 7-, 5-, 3-, 1 y-o (Arms-up posture)

E-field strength for 0.08 W/kg
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o Voxel SAR algorithm seems to highly affect WB-SAR at frequencies

over 1 GHz
o WBA - Resonance
1-y 37y 57y 7Y 20-24Y
ltem Arms Arms Arms Arms Arms Arms Arms Arms Arms Arms
down up down up down up down up down up
Resonance frequency | 0.40A | 0.40L | 0.41A | 0.40L | 0.40\ | 0.41A | 0.41A | 0.42) | 0.41A | 0.42\
Resonance peak 113 129 117 142 123 148 119 145 83 113

<) ICNIRP & IEEE E-field limits: not conservative{
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over 1.5 GHz

resonance region
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Thank you.



