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Abstract

This paper describes the basic structure of Turbo code scheme, and presents a Simulink model of
a Turbo encoder and decoder. Turbo encoder concatenates two same sub-encoders in parallel
through interleaver. The iteration decoder is based on APP (A Posteriori Probability) decoder
block in Simulink, so the process of coding becomes convenient and vivid. Then, based on the si-
mulation we made, some main factors (such as interleaver length, iteration times, decoding algo-
rithm) which will affect the performance of Turbo codes are studied, and the corresponding emu-
lation results and the analysis are given. It has some reference value to the actual system design.
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1. 51§

£ 1993 41 ICC (HPrEfE 10 b, C. Berrou 5 N et 1 Turbo M2 [1]. 7E Turbo A%
W BAR T, KA SRR SRS T MG ATE T —ke, BRI T RS, XSER T
AT ) 3 KR ) W SEAR . [FIR, Turbo B34 SR F T B A\ i H (SISO) s AR B 75 2R B KRR 1 i@
IERCRASR IS . Hk, Turbo 575 PL3EAS 1418 Shannon MBR 2]/ R IFERE. BEARES Turbo f7E%L
% FHUELE R W, (R IR M 5E Ak AR FE ) AR T A AT TR AR

Turbo & —FhAEH B 24 S E SRS J7 %, XF Turbo A5 BAASZIIE A — /NSRBI EE, KHtTE %
T ENN RGFEATVI R BRI R ETRENER, 2—MERMEENITA, BREH AR
H Simulink AT B, (HR&XTFASH, TR R i, (hREEHgmfE, JEHER. Wy
P —Ff T B B, DAV BRI AR B, BAEEMISLE N, BRI T —F T
Simulink ] Turbo A& AR, iZ4h AR 5E 22T Simulink [ 5 B BEEL, LFH WS BEIFET, &
T gmFERE . B, T TR R ARG Turbo f i RE ARSI »

2. Turbo FB 4R TS R
2.1. Turbo F24mhg

Turbo i3 1 F:4T BB RS (PCCC) 5 M [31Un 1] 1 B, 450 F 2 N> B 4nidgs RSCAZZ8s
5 HE MR EEH R

Turbo fZmtidid . N5 B FAE I NMEI =5, 5 HEREENE A SR, 8 BKEAD
B 1, BEEOR AN LG FIEN B 2 b IR gmAL S 0% LA CE — B 15 S5
NE G A 2EAT RO B, R RS 7 H 5 e

SR AR B I PR A R A EFIG(RSC), A ES RSC it A% BA Bom B AR 5,
LA e A B AL AR G HE S B, FRARRS S R AR DG . 3 B S5 A 2 SEE Turbo 53 fABEAL
GBI DG . ST 5 I SR A1 A B e 0 25 i LR ARS8 P B R R AR B, DA S dm it e, RS
BERELIEETIIEHEMN, dAgfRERT.

2.2. Turbo BB

Turbo SR FEARBERL LR[4T0 2 BT .
Turbo it % i PEAL 2% H 7 N34 N5 H (SISO) 1 fid #8 DECL #ll DEC2 SBATREL A, L4 59
o2 v K BT (28 2R A E] . 1RAD 2% DECL X4r EiY RSCL #HTHRAEFNS . PPk T E R FHhaE—
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Figure 1. PCCC encoding structure
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Figure 2. Decoding structure
[E 2. IFRLEH

ELRF IO BURE S, RS “BiE R St sc4li%sy DEC2, #iggs DEC2 ¥iit(s BAE ALK E S,
Xy RSC2 AT RAE R, P X TG E BFFIh & — LRI R E R, AR FR “4b
BR” &k DECL, T F—kiEts, XFE, &2 RIEMA, DECL 8( DEC2 171 {5 B
Fhase, ARG IE I T X ADoK A RS, AR5 X I AUL AR Lk A7 R e, RITRT 75 3045 25 410 1)
AT

3. Turbo AR
3.1. Turbo MB4mmE %%t

Turbo A2 it 4% R FH 75 AN AH [ 110 40 52 2w ) 2 80 50 A2 2% BB T Bl o 0 B D 2% A2 i 38l R=1/2 [ RSC
s, 2 A2 5 S Turbo A3 ¥S % R =1/3 .

FE 517 A U155 R A 2% (Bernoulli Binary Generator). JRU4A 5 51— i3t N4 F3 4w 28 1(Convolutional
Encoderl), B—H&idFibLIAc 2% (Random Interleaver) & it A& 4m AL #52(Convolutional Encoder2). 731
5359951, 2(Deinterlacer) ¥ & AR it 45 1, 21150 tH 43 701 73 183 7 1 S4B 41 . KR i 28 L) 43 157 410 8P 471
DA G ARG 2% 2 (A P 51 22 5 T 2 (Mux) & il — B B AT 1, 1R A Turbodm s g -

LRSI % Trellis = poly2trellis(3,[7 51,7), W TAFAELI RS G, 230550 55 8% L H AR 7 51
554655

3.2. Turbo FEi¥MaFi%it

Simulink $:42 1) APP Decode 15 4 B )/ 3o BE 56 7 LA P 26 B 22 Turbo A% 58, fih
BRI L(u) . L(c) AP L(U), L(c). HAME L (u) 5B B R R AR R 51,
NI L () BN B X SO A R . R L (u) 2 L (c) R TR L S A v
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G b 2 3 71 8 0 1 R 7 5 T (AWGN) I S I A RS 4% o 205 5 28 52 43 (Demux) 70 B — %
55, 5 1. 2 BME S AR (interlacerD) MIZF %I, &M —B&(E5 Outl. [FIEE, %% 1S
ZRENZ GG 55 3 B E ST RIERS, M BES Out2.

Turbo RSP ER U1 3 fizr, #id APP Decodel %A L (c) f%A Inl Af55 Outl, fi A3 L(u)
AN E—UOEAUR ISR R, i L(c) 2k, fdim L(u) 25U 1EEE APP Decode2 frIfiIA
5 L (u) PS5, Out2 f5 S AE A i i L (c) NS5 In2. B APP Decode2 Frfr it L(c)
251k, T L (u) MRS GUR 1 B R AR S SR L, 205 SEIR #. T (Delay ) $EIR — NS 1,
RN R VOERINEAN, RFESE I T — AR 22 UAEAUS 15 2 K S5 40 7 51 106 BULUAR LR
SRARIE I TR R B ORASRIERD , P REH T 7T LASS B A6 7 41 1 e A

SE A YA F 1 SR B A T S AR R BB RGOS ARG ¢ 8D, AT ALE DUSS A A AR 2R i) A —
WUFRRAEI (64 t 22, HEAT n JOENFHEE nxt 7, 8 T fReF4%(Zero Order Hold)Hs 2 v 17 11 75 45
AL S T R nxt B, RIATORAIE n JOEAR . E5 — JOSARR IERA L — RIS RERE N APP
Decodel (¥ A\ ¥ L(u) MGG S, v 7 @8 X MR, KISAUR1E 5 5 ke 4 4% (Discrete Pulse
Generator) [ tH 5 5 A5 {9 APP Decodel it A L (u) FUEINAG 5, Bkt A2 2% K 2 05 B R A
AL A<t B, B EEEEA (n-1)xt, ARRLIEIES tAD, IXAEREORE S — UGE R NS {5
ERCPSE 2T

4. hESRESH
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Figure 3. Decoder
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HI 5 AT, BEAE(SMELL3R T, Turbo A IFADIEREAF B 1 B35 MOde i, T HACHUK R, PR pe
HAF o FESKBRIIN I, BEE LG LRGN, PEADRIRIREL, LIS, ARAINAE, PRI EAR
0, i DA AR FL A P R i 52 iR R S K

4.3, FBEZEN Turbo AETEREM EERIR I

APP A5 28 1] LAk £ = Fh PG 53%: True App Max*. Max. [%] 6 /&iX =Fh Bk i PE B8 1 LS,
FHrpAZ KN 1024, IERRECH 7 R RIS, Max*5i%5 APP Bk EgMEREAHUT, 1Mo HLAR
T MAX 532,
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Figure 4. Decoding performance affected by iteration times
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Figure 5. Decoding performance affected by interleaver length
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Figure 6. Decoding performance affected by decoding algorithm
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5. ZHRiB

e 7 —Mhse st T Simulink #EHL) Turbo A5 07 FUBEAY,  GihdasR A I AT SUBE RS A5, 1RG4
HH A5 K 5 S MR PR AR A R AR A, P DAIE R = MRS 500, D7 1 Turbo RS0 Hr 55T, it
PIAGR, 2 VIR, ZRKE. AFFEEN IR, X SKbri R WAHE —E NS E
fE.
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