=

B>
N

==
B R

ofy

AL A= SHIHE
3

[e=]
=

ool

A% F F35 AA 78
AN, 2 9=
& 5

koy565900@o.cnu.ac.kr, syback@o.cnu.ac.kr, sky2622@o.cnu.ac.kr, kingrock@cnu.ac.kr

Polar Code Construction Method for Maximizing the Minimum Hamming Distance

Ko Youngjun, Sungyeol Back, Seoyoung Kim and Wangrok Oh

Chungnam National Univ.

= %% (Polar codes)& ¥ %
o1& J)dsky] sl At

I B5e A Al E”PO 7
Atk £ =EolAE o]y sAE s dsh] s, %
718& Aekett}, Mk AES Sl Aot

AR ole} vES] 8 A w3
.42

= B3 (polar codes)= ©]7 4 o2k F7]9] A (binary input

discrete memoryless channel, BIF-DCM)o| A W& Bawo] =31 A A
238 A (Shannon)] A4

E]—
8
RM-= H&
zo

345101% ZE.‘:% Helth

(successive cancellation, SC) &3 7|H-&
220 DAE S 9l %0 ZHE 0F AA Hio|tl] = Ba A4
Ao A Ad %=3} (channel polarization)E Eal 2+ W E (bit)7} A%
He Ade RS Fetn AR w2 Ade AR HE
(information bit), $& A'd-& 314 H|E (frozen bit)& TFeoi2]. 1
g} olef e AA AL 4 d% A (minimum hamming distance)
5 23] 7] witel], F30] 71 713]7} Aol @5 Aol AstHE
EA7E o) o) & AXsE] A8, = F59] A Y AYE ST

= A7 7] ol RM (reed muller = F37F AEATH3). dd A

& FA7E e HES 1A HER é@%ﬁi A HAi 8 ARE St

AN7)E 725 wa2th AT 71& RM-= £3E #4 39 AYE 3

FAR Zh= vES 2 HER A3 o]F Y& 14 H|E Ao glo]
J

A ARk agsteg, § AV 12 vEZF a4 HER 3 7

A7}F e HES} Xéi H]Ei ﬂﬂﬂw A7 EA G

NS el sk, 1A HE

1o,
ﬂ.LL,
B
oz

o. 22

RM-3 3%

S F35E Ay Ak 7|vste] AE HEES el A i
Agle 1] gtk meEiA 22 F5de] No] ASolk RM £3
Hrd w2 Ha Y AYE Zeth 3do] N=512 o], 14 HE
K=2569] 7% 7}~k AP (gaussian approximation, GA) 7]¥+C.
ZAAE F B3 (512,256) 9 A2 Y AGE 29 13} o] 8, &
ZolZ zZ= RM HE (512,382) 9] #A4 &9 AgE 160tk

7e] EAE

3% Ast7] H3lA RM = F30llA Algksls A2
535 (2048,1024) =

& A (row weight)7} 8 ©|3lQ] HIE + 7| &

3§ REolAR, Az A AR7h veh 0 4ol WolA

(s = Ex
2 AH HES ﬁ%‘%ﬁi’ﬁ, & FAZEZ 1A vES} o FAVL G HE HES NS & 0 R wiX|ehE EA7t
uHE 2

A} gl

drgstel A dY ARE S7MI7IE AR AR 7]E RM-

o 9 B A RS o w ¢4 A B9 A s A48
OF ABE BT S, ol Bal T 15 A A A

o K—r 78] A4 A ES} o
MER B9eT o AY AAE RM-F ¥
A2 o3 Aay} 602 Z71a0, 18 1A slo] 7]

for o

N

=
L

512
256 = 7
128 prmeemenes 4
2 S I E
5
2 a2k - J
z
5 16l e e e — e el 1
['4
ot T O B
4l S—
256 information bit
2 > =

0 50 100 150 200 250 300 350 400 450 500
Ordered Bit index

H = = < >~
a9 L5 F3 (512,256) 9 WE W 3 A G AFE & FE)

10% ™ T T T T 2

v Gaussian Approximation (designed SNR = 3dB)

—F— RM-Polar Code
10" E
2+ 4
f 1
103 F k|
10-4 L L L L L L L
0 05 1 15 2 25 3 35 4
Ey/No(dB)
g AR, = =

a9 2 = 33 (512,256) F 7FAIQE SAPES AAlE T RS
(512,256) Atole] A} A1A 5% 7| FER A% HliL


mailto:koy565900@o.cnu.ac.kr
mailto:syback@o.cnu.ac.kr
mailto:sky2622@o.cnu.ac.kr
mailto:kingrock@cnu.ac.kr

§ i, e 28

512
256 =
128 e
LS e lower reliability
ith high i
£ /_<WI igh row weight
D 32+ - e
z
ng: 6k O
higher reliability
8r with low row weight o s e e
4l RS
2+ . X i e e e
informationbit frozen bit
1 . . . . . . . . . .
0 50 100 150 200 250 300 350 400 450 500
Ordered Bit index
H 5 2~
3% 3 RM-= #3 (512,256) 9] HIE W & FA) (E A= & A

=,

N
A
rlo

=5}

=
24
flo
—
L
=2
>
—
—_
I
o 3
>
4
0%
oL
ol
o
=
E{ -
o
=
[
(A
feic.)

BPSK #%
2o e = xﬂ A Hﬂle ARS8k
A9 A 17 4o =AE O] 9lom WS HE 7 F7kEe|
w2} FER *g%ol MHE AL 201 oltk. E3), 59 A A 7}

$ek s &

H

4 nx
r> o

oL
22

Az HETL A
g % ol
o Ale] Aoral= 7w 3}
A AY e aa@a}} E} a7 BN = 5

FGelA 71E71

]

R

x10™

FER

0 2 4 6 8 10
Number of Switched Bits

a8 4 WA HE o mhE = F359 FER A5

T
= Conventional RM-Polar Code
s Proposed RM-Polar Code
1072 E
0~
j<a)
=]
107 E
10% ¢ +
. .
25 3 3.5 4

Ey/No(dB)

9 5 RM-= 359} Aokl 7199l FER A% Hl

Iv. 28

w =EdAE RM-5 739 A7 34N neet] g 3 FAE
A A==} oA are g A 7S Akt A des el Al
Qb Ao O F s P FAatgler, o8 T 5 R AA A
7129 Ad AEE s @ FAE A ned Bevt deS #elst
At

[1] Arikan, Erdal. "Channel polarization: A method for constructing
capacity—achieving codes for symmetric binary-input memoryless
channels.” IEEE Transactions on information Theory 55.7 (2009):
3051-3073.

(2] Li, Huijun, and Jinhong Yuan. "A practical construction method for
polar codes in AWGN channels.” IEEE 2013 Tencon-Spring. IEEE,
2013.

[3] Li, Bin, Hui Shen, and David Tse. "A RM-polar codes.” arXiv
preprint arXiv:1407.5483 (2014).



