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Abstract

In this study, an artificial intelligence (Al)-based ionospheric electron density model specialized for the Korean Peninsula was
developed and used to analyze the Faraday rotation, a propagation characteristic of radio waves passing through the ionosphere. The
Faraday rotation values calculated using the developed Al model, ionosonde observation data, and global empirical model IRI-2016 data
were compared to analyze the differences among the electron density models. In addition, the errors between the simplified Faraday
rotation calculation method and a more accurate approach based on ray tracing and the Appleton-Hartree equation were evaluated. The
results of this study can contribute to improving the accuracy of predicting radio wave propagation characteristics in the ionosphere
over the Korean Peninsula.
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values and ionosonde measurements.

w2, A7 A, Bt 8 ol T A3 A
ggth o2 2ls) GNSS A =9, 94 =
dolth 5 34Y A28 5ol o
A7t WA 5 o,

22 913X 2Y OB

ATl A= IRI2016 BYe] AALE 2AEE ¥
249 355 vlolH R Fgath T, Ul o
1:11 x‘ﬂ‘l‘ ]]Oﬂ/] ]OL_ZEﬂ 3’(_]'%—

Ade r29ds FE o g

ol HgoE otk Ao Sstd 32k AT ARt

9 FXE FEI}E UAFAT Bds Agetk
Abet QFA T BHl> A A AAEE A5

o7 HA FEXE 5UT F ALFE AAENLH, o]

Az 95 A7 H(SR-CNN, super-resolution

convolutional neural network)®] A= A4 T
U-Net®] 23] 942 +x25 Agstd ¥ AR BEsL &
F A T FEETh

719 2% AIQEEE U-Net 7]¥F SR-CNN 29 9] dA] &
2 UEhd Zlojth & Rd2 o3} AlF F A9 A
AR HolHE Yo AMgstH, 7 A 9%, 7
T AAYE o ® FA4E (2, 3) wige] YT Fof
Atk o5 HIFO & 32x36 37+ HAEE ZHE 24k A
ARE wpAA7E AR, 7 2318 g3 o= Ztske
AAEE ol AYHY YA 99 002 A7k
o] 3l4g P npAdE HA AAYE #EXE 54
at7] 913k Rdo] Yo g ALg-HTh

ANFIYE STAE FAHY, 24t A= F 719 5x5 &
’d¥F A% (convolutional layer)Z} shte] Ha £ 74]
(average pooling layer) &2 o] FoiZt} A+ AZ
ReLU ﬂ’“ﬁf 5V\7} AgEn, gAZ gL rE

5 1

rr
iy
rf
l'ﬂJ
-"IN
>.
i
N
g o
B
e =
st
i

QL
T

N
o, F
rlo
k)
Wi
i
do br o ok I

[ reteA

BT T
by

ek o, oy
HU Hi

rr
ro

QL
=
o

n
-

o fy ot nd K

12

899



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 9, September. 2025.

1 64 64 64 256 128 129 1
gt / //// //// Encoder Part [ Decoder Part ///////////// //////// ///%// ,/ output
Image Image
o > > > > -
1 1
' i
E Size: 32><36 128 125 256 Size:32x36 :
1 /// :
| ||| W— fll||||||||||||||||||||||||||||| L |||||||||||||||| ’
' \4

Size:16x18 ¥

Size:16x18

512
||||||||’*I|||I||II|||||II|I|I||||II|I||I|

Size:8x9

28 2. A3AF A9F B9 2 o9 A

'IIII||II|I|I||III||I|||III|||||I‘

conv5x5, ReLU
average pool 2X2
Upsampling 2x2

conv 1 x1, linear

130 @V

Concatenate

Fig. 2. Architecture of the Al-based ionospheric reconstruction model.
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