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Abstract

In this thesis we mainly investigate the union of the error-correcting codes and
parameter-induced stochastic resonance (PSR) in the equal-probability binary pulse amplitude
modulation (PAM ) signal transmission. After noise polluting, the BER of PAM signal was put
forward based on the character of PSR to reach the best condition of the error correcting codes,
using the error correcting codes , method of the middle position estimate modified the BER.
Numerical simulation shows the academic value is accord with the simulation result, which proves
the union of the two technology can lower the BER to get the better result of the signal processing.
Results indicate the proposed method can make the BER excellent to ensure the security and
validity of the communication.

To improve the security and validity is the goal of ceammunication, and error-cotrecting codes
are very important methods. 1948, Shannon clarified the noised channel code theory in the thesis
“A Mathematical Theory of Communication”, which is the foundation of
error-correcting codes. Meanwhile, Hamming contributed in the research.
Error-correcting codes are often called channel codes, which are divided into block
codes and convolutional codes by the treatment of signal, and into the linear codes
and onlinear codes by the connection of the signal and watchdog. In this thesis we
mainly use the Hamming codes.

After the 40 years development, error-correcting codes can lower the BER of many kinds of
digital communication systems and the computer memory and operation systems to improve the
transmission quality. Whereas the codes effect depends on the error codes number and the correct
capability, especially when the former exceeds the latter, the error correcting can not correct the
error, so much as adds the error. That is why we union the error-correcting codes and PSR. We
proposed the PSR during the research of signal processing and the applied PSR into PAM signal
transmission, the result showed the PSR can reduce the BER of PAM signal. The research
provided a credible ensure to error-correcting codes application. In this thesis, we will unite the
error correcting code and PSR system to get the better result of signal processing. The simulation
indicates the system can process the signal availably.

Key words: error-correcting codes; PSR; BER
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EEAEERBOBUES y B ORHR, MRy >0, HRER s BER,

B) P(1|0) iR
Qo) = [~ Ay s)ax =D [~ BlyIs)dy

["expl 2.1y

[Cexpl 2., (v

HEMN, MEy<0, HRERs, HiitH, MPO|)HEER.:
POIY=[ B(y1s)dx=VD [ 5(y]s)dy

=

(2.11a)

_ [ el 8, it

[Texol £,y

REAR, P()0)=PO|1), ZRE\XMRERXHMN, KHEFEDEXIHFRTER
AP :

_P. =1{PO]|1)+ P(1|0)}=P(1J0) = PO/ ). @.12)

C=r{l+P,log,P, +(1- P)log,(1-£,)] . (2.13)

S AR P EEETRES K a, 4, BRBLRNENSENRESEN, TUHMN
BEHAFRBE. SRASHMALRELNEERS.

§ 2.2 SREHILRAESRNTE
ZIBRE:

x=ax— o’ +h+(t) (2.14)

T(f)RIEEHN DOELTRA, hIRAES (BH). BAWEMREREBAGET],
KM x(r), HRABMRBGERE. Frt, BTFLFESEMNARLN, RER (@)
% E1E8 h ik, MEBRRAMNWETEREARS AT~ REER.

HTRE()WEFE, LR ERMIER, REFEHLT K HE:

Bp(x,t ] 8’ p(x,0)
__P%_l = ——a;[c(x) p(x,t)]+ D-—%— (2.15)

Hepeo(x) = ax— o + b, BSF p(x,0) %R BRD T FAF-
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Eg9€5?9=0 n=012 . 2, 16)
RAGES HERSR p Ma, E—SNREEET, FER%C 190 (B B

WH R g K (E R .
§2.2.1 RES R a =1 WA BRI IS ’
HHELR, XBEAENa=1, WTFaxl HER REEFERTIIE. BH T

EQJmRﬁgﬁy.h\Dﬁ*.éy=j%,Mﬁﬁmim§ﬁ=

ap%:,t) - —%F(y)p(y,t)]+gf%(zm (2.17)

Af:

X H 3 h 3
c(Y)=—=—--—=X t—==y-puy +h

ﬁ#%%&iﬂﬂﬁﬁﬁ+?ﬂ:ﬁﬁ.ﬁmﬁﬁmﬁz=f%mﬂﬂuﬂkmAm

fRMLL.

= A BRERIRES AR FRIE
MRS ERBRT— R, WbE—K, FPK AR T E—0e,
EARHLNER, LK RN AR, DESSTEORYENM X, WX—¥TR
AERIER,
REEARA:

)= }'gg Py,
MR (2. 17) 3 R

d’ p(y)

d
Ey-[c(y)p(y)]= e

WL FREFRAAAEC. 16)TH:

P(7) = ¢, 5% = ¢ g5
x2, 50)=-4" +% Yy, Tic, e p(y) BH—LAHBE),
["p0)ts =c, VD [ ey = e /Dy (1) =1
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¢ =D, @R .18)

xop, fo(ah = [y

1. BE
ETFREHATES ERN, BRATHLTERLE, FURESHIENHTRRER

H.
E(x)= Exp(y)dxzeo [:xeg(”dx=coD[:ye‘(”)dy

= ¢, Df, (. 7) =D £, (W] f, (. )

=D f,(u,h) (2.19)
> ﬁ@az)
gq:v ,h = —=
M=
2, FE

EG*) = [0 p()dy = e, [ 5e* e =c,DVD [ y'e™

_oD‘\/—z h sz(ﬂ»h)
ANDRUI=DT R

RLARB T E:

ﬁ@@_ﬁ@@}

Dx)=E Yy |E = == X
(x) = EG") ~[E)f { Lk £ (mh)

= Df,(uh) @20

——— 1 _—  — —
s ,h = e ,h 5 - 2 ,h
e ) foz(ﬂ,h){fzw \olmB)— £2 ()}

fz(;;j;) = Eyzes(y)dy
3. E%l
WERNAHERIEFSVHELLE, E?‘ﬂ?f%\/D(x) ERTHENBRSRREY

HE) WER, BEAGMRLR, - MEE, RIS YD) AAFHRES
ERENRMEFEE, DEEEX LN B, !El‘l[_((_)l_’IW’F#ﬂ*&ttBﬂix. Tt

RETHFRE, @(2.19), 2.20)7#F:
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|G )
Jo® Awh ~ JHG fo i) - £ Gk

=7,k (2.21)

B FHA LR L 3" H Ly Eh T

R(u,h) = f‘—(ﬁ—@ (2.22)

TR B SRS, TR RN R bR, iﬁsﬁﬁﬁ)\féﬂﬁﬁzﬂ
WEREBL, FURKNHE R(h) HE—P Rl —fki, RIEEEESY 4,
8.

K(m)=— [ R(u,ydh =max (2. 23)
20 =
ERoREABTHBRXOAERL, ARANMUBESH, a<l, AT:
K(u) = R(p,0)
4, B4

B FRIERES N ENRED X RAWPHAT R, 3 REB KRB EELHMT
RBTHXEN, TWhTEENFE, REAMMATE &R RFHEHYE, FUSKREFRBMN
HRDRETHERE, A, EREFLENET AR XN RAPFEMRERE LM

B n AR x,, x,, -, x, FEISEMFIEE. (BERE N x, EAMEX):

§=-}1—(x‘+x2+---+x,,) (2.24)

ERE-AHEIEE, AT
B = L[E(x)+ B4+ B3, = B

E(éjz) = '_‘[z E(xl )+ ZE(x.!xj):l
=L {nE(xf Y+ n(n-DE@F}
-—H’y»——wuﬁ
D) =EEH-[E@T
= Lo -l
= %D(x)
B A RS E,
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Proble— B> o)< D8 - DB _ DI:GoR)
ST nel net

(2.25)

B, WENAENEES D(x) RER, SnRRkt. YeaEr, FRLNENER
WikE, —REnk, BSSHMEATNRAAEORE, —RES 4, #8 LN E
hEAKEEARRAD, KTRT R
P(@) = 51; { F(a k= min (2. 26)
ARG 2 20) RA0 & UERE,
R AR,

Pr ob{ ¢ ;ff (f) > s} =Probt - E()|2 eE@)}

(2.27)
< D(x) - 1
ne’EGY  ne’ £ (b
ERARIRES [, (1 h) EEE %, NTTLELR X [, (1.h) = [EG) HERILR
JD()
E#HH.
5. Bt &K -
%+ F FPK 5 QAN PRQER (3, ) FETFIEH:
PUAT) = ¥ () XD 80D (2.28)
XB gy =—%y‘ +%y2 +hy, M@ 17 ERN:
5‘*’()’:') = aqu(y!t)_l[ L _!_ 2 ] 9. 99
a5 2 g0+ 8" ) ¥ (2. 29)
(2. 20V R —BIEE T V() BiHER.
4
Y (y,t)=u(y)e™
W) (2. 29) Ry
-M(y)=u"(y)—%[g'v)%g”(y)]u(y) (2.30)

KRE—AM S ETFISEERE. % Q 30) XFAHARUu(y), REE (—o+0) L3
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B, 3 }_’xgau(u,%)ﬂ, QTSSO (2. 30) 54635 Raleigh TAROZE
i

(2.3

e [Cig" o)+ I )+ )y
y [w oy
240y =Tt 4, = OMETFREM () = et EREWAT, 4>0, FHRE
AL F 2 3DAFTRBIGEERMOTLUERA20, UTRIENELR:
MFERu() BARRA u(y) = p(y)e%gm » Q. 3DREHAFPBRBETIH:
Leor+122 0 )+ o)+ 3p0)e O] b

= {% [g'(y)P’(y)I +1g? MNP )+ p" (y)}e“”

B4
N 0] ey = g me| - [Cg2p' (e dy
=-["e? M’ 0y
Frd )
[: {i g’ +1g M+ P o) +4 POIE OIF }eswdy
= [Cp?(p)edy 20

MARY p' () =0, B p(y)=CHFSHL. EE.

EFEEMSEEAS, BANARTHEEL, BACHEKT, = %—B&ET%W%

EREOSERE, HISEEYR. HEAENELREFHEEENE: aTREBEREN
i, CUABIRE S B F, 0RAHBEEROFTHEAK, SRR UREELNES.
FNmRREMBEEN HHz 55, HERBREES% N, MFATE:

T 1
-d—- -11__
e = ¢ "W <005

ZEHe? 0.05, W:

1
“d—<-3
/118 <
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A, >3x8H (2.32)

&#, RINBEABABT (MWERARREE), THLERLEAXBE, EHE
SEAEREFEN: EATHDT, pk, WA HERK, BK(L)REH,. EXE,
HMRANSER, EBAEN L FARERCINEST, K(u)RTEHX.

TEHTREN A, M.

1
BFu=er” BOINRM—MEERS, FHER m(u%ho. T B

“‘”(d +dy+etdy")

XET RATHRE. 31) (1 8) AT FIE AR E R
([K1-AIMD{d} =0 (2.33)

e,
{d}=1d,,d,,,d,]
[K}=[k,]
[M]——-[m,j] i!j=0,102;"'1n

- t+),8(»
:ng-_[:y ey

ky = E{[%g'(y)+lg"(y)]y"’ +y" +18' O Iy + 18’ )y etV dy
E{ H-j+6 I+j+4 #hyum +1-(3+;+j),u i+ 42 +hyl+j+2 » +;Z+J+l yu-j
%lhyi'bj—l + Uy£+j-2}eg(y)dy

S, &, BT RTT LI
my=m,, k,=k,

FrEl[M], [K)RXFa. B (2. 3) L XS EE A fiER T, [MIRERM, [K]
BEIEEN. dTFEERA, FLULH n METURG~1 0, % ns B0 Fi+1HFR
B A BATHAR, HHEWREENE A, WO ELUE, BUEmn HEESITE.

% DR, p<<l, BLERA BFERE RS, MHEQ. 15)TUEY, D=0&%
BOEA. XFRMID, B—AERUANTORTERAE. RERMETHEFH WKB

k. MEBTHERRER, B D <<1H:

.
hywae #

FrCA BB (2. 17) AT EAR:
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—t—

Azqe” (2.34)

K, o f REENEH. ’

(2. 33 M (2. 30) BRI T B AR

£ WRAES, FRAFHAE (1. 39) WIS EEAE), T B, A 34
B, EAEEEZENNE. A, BEEREE 4= 0T, EH.30%p <1
R
§2.2.2 B4 5K a =1 HXHEAITR

MAEZQCINH QM 2ZANTREBEET a=1MER, £a=x1H, K

z=ax, T=at, WHEQ 197LR:

-3—::=z—p,z’+h+l"l(r) (2.35)

R 4 =-;%. [,(r) BB D, = aD MERA, BRI —HLH @. 17 R, 8,

uD ko h

H=pD = hmem== (2. 36)
H= il e Iﬂ &5
ARNEN SRS E— 2,

1. BEMAR(wR)
m$mAﬁ%w$ﬁ%£.w%ﬁ7=j%,mum;kmﬁmemmﬁaw=
- 1 ——-

R(a, k) = —=— 1, (11, %) (2.37)
7
2 BEEHT,
BAEAREMN A, BT r RRH, FORALKT,.
! (@, 38)

Y

ATTAB S %S o REERAMBHHFER: ok, HEEHT AN, FHHH
R(u,h) 2w, EoERHLERR, Frolarel AR,

Koy =5— [ RGRdh . o= (2.9
1

3. pHalns
AN T h RTEEN, ATIHRE 38). (2.39) 74

1 — -
D;«%mm=AWW) (2.40)
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TN G REANGESN, KRGSy, B8
K(uh) = 2 (u, I)K* () = max
EREF T WRERRA%N N, —BRE 4, WALURIBQIDRE A, AR
e K(u). B, afRiEQIB)BE:

Sl

BHRAZQINNEEERETHRET .

§2.3. Mg
A% FER Langevin HERX RIS T —&6TAH, B HEESH uNa,
E-EMWMAEET, FAREK (21D M (BEH i E R RIS R E.
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R X RRETA AR EHR AEHRAR: HTEEBRBAGRSRNHEES,
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TE—A n P TR MR .
t= ij[")ﬂ’ (-P) =np, 33)
=0 \J

MRS M RETUMNE MEB, BARBIREENREN LS TRIEREAT
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s 1-2':(;’.}7 (-2~ (3.4)
j=0
MR j<<n
" , P! (Q-pY”’
ng 1_},‘ S - £ €
LJ t-r -y 5
(-RY7~@-2)
i
et
53] 124

1
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B AR T SR R R A/ A TR SO 6 ) R A IR S ME LSRN
HI, TUERMRHIRP T RE, R YAERRRMS T RERNEE.
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HBER
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HARRROTEES TR BT, WSRO EHE S SO RHNESLER
ARG TREAENEE, ESRENERE, REERRBREXFABERT
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(A) ZR—BFEY 20 BH#HPAMES, FSEERL], T, =035, (B) FHEBHAFTMA

TRNESE, KARPY0NE, FEo =16, MERCREN1KHz .

BH RA R ¢ MR, REMRGER A, thidm[16). BTHAEFSHLSEr SRH
WL f RBEN, BADRRESIENBMRN, XNHAREERE A, MTHGEr,
BARGHBMF LESHEL, SHHERER 44 (A) B) FHLIELR. BRRES
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Frogress: i
. * i 5
B45

REYBREER, RAVEHZENBFENA source.mat 3#F, 1A 4.6 Fi:

30



WK FFLEIBI HEEE 52 RENEREANS SRS S BT AN A

Bemaulii source.mat
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HETHE. BRI RKARNIREE.

source. mat
Hamming Codee.
rrorRate 125

sovrced. mat

B 410

RAEATT 10000 BHRER, SHEEHIRM_HHEHES, HTREPHHITER
MR, BRAVEHEN 3.1 LRI 6 A2H. BAMRRHIIRLESLFH:

1.(7.3)8:

(A) a=1,u=1P, =0.0204,

®) a=1,u=10,P, =3x107,

(€ a=1,u=500,P, =6.2453x107,

©) a=10,u=12000,7, =7.1397x107°,

(E) a=100,4=10°,P, =7.6581x107%,

F) a=100,u=10°,P, =0.0189; -

2. (10, 6) B

(A a=1lu=1F, =0.0265,

®) a=1u=10,P, =3.5721x107,

(C) a=Lu=500,F, =71 158x107%,
(D) a=10,z=12000,P, =7.8117x10°,
(€) a=100,4=10°,P, =9.9152x107¢,
(F) a=100,u=10° P, =0.0221;

AHRUEER, BOTUERHR, NABNELEERSSHENRRLBLSNAT
CHEEEESHES REEFYERN, HTSEEBARRBENHER, WHHEAL
BIFERMMTEY, SESTLSTEFAR, X TSEELRBENER, B
AR T R TSR, TS HMENAROLE, HRABMHERARME TEM
RETRNTFE.

§4.3 l§F: HammingCodec

void AddCorrectCode(int *in,int nin,int *pOut,int *nOutNum);

void DecCorrectCode(int *pln,int nlnNum,int *pOut,int *nOutNum);
void Add3CorrectCode(int *in,int nin,int *pOut,int *nOutNum);
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void Dec3CorrectCode(int *pln,int nlnNum,int *pQut,int *nOutNum);

bool HanmingEncode(char *szSrcMat,char *szDstMat, HWND hWnd,double sampletime,double
upScope,doubie botScop,CODEC_TYPE codecType,CProgressCtrl *pProgress);
bool HanmingDecode(char *szSrcMat,char *szDstMat, HWND hWnd,double sampletime,double
topScope,double botScope, CODEC_TYPE codecType,CProgressCtel *pProgress);
bool CalErrorRate(char *szSrc1Mat,char *szSrc2Mat, HWND hWnd,int nFileOffset,int *nTot,int
*nError,CProgressCtr] *pProgress);
void AddCorrectCode(int *in,int nin,int *pOut,int *nOutNum)
{

if(nln 1= 6)

retumn;
inti=in[0] + in[1] + in[3] + in[4];

pOut[0] = 1%2;

i=in[0] +in [2] +in[3];
pOut[1]=i%2;

pOutf2] = in{0];

i=in{1] +in[2] + in[3];
pOut[3] = i%2;

pOutf4] = in[1]};
pOut{5] = inf2];
pOut[6} = in[3};

i=in[4]+in[5);
pOWt{7] = i%2;

pOut(8] = inf4];

pOut[9] = in{5];

iftnOutNum)
*nOutNum = 10;
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}

void DecCorrectCode(int *pIn,int nInNum,int *pOut,int *nOutNum)
{
ifinInNum != 10)
return;
BYTE i = pIn[0] + pIn[2] + pIn[4] + pIn{6] +pIn[8];
i=i%2;
BYTE temp = 0;
temp =1,
i=pIn[1] + pin[2} + pIn[5] + pInf6];
i=1%2;
temp += (i<<1);
i = pIn[3] + pIn[4] + pIn[5] + pIn[6);
i=1%2;
temp += (i<<2);
i=pln[7] + pIn{§] + pIn[9);
i=i%2;
temp += (i<<3);
if{temp ==3)
pOU(0} = 1-pIn(2];
else
pOut[0] = pln[2};
if{temp == 5)
pOut{1] =1 - pIn[4];
else
pOut{1] = pln(4];
if{temp == 6)
pOutf2] =1 - pin(5};
else
pOut[2] = pIn[5];
iftemp == 7)
pOut[3] =1 - pInf6};

else
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pOut(3] = pIn{6];
if(temp = 9)

pOut[4] =1 - pIn]8];
else

pOut{4] = pln[8];
if(temp == 10)

pOut[5] =1 - pln[9];
else

pOut[5] = pIn[9];
if(nOutNum)

*nOutNum = 6;

/4 add 3

void Add3CorrectCode(int *in,int nfn,int *pOut,int *nOutNum}
{
if(nin = 4)
return;
int i = in[0] + in[1] + in{3};
pOut{0] = i%2;

i=in[0] + in [2] +in[3];
pOut[1] = i%2;

pOut[2} = inf0};

i=in[1] + in[2] + in[3};
pOut[3] = i%2;

pOut[4} = in(1];
pOut(5] = in[2];
powt{6] = inf3};
if(nOutNum)

15
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*nOutNum = 7;
} .
void Dec3CorrectCode(int *pln,int ninNum,int *pOut,int *nCutNum)
{
if(nInNum !=7)
return;
BYTE i = pIn[0] + pIn[2] + pIn{4] + pln{6];
i=1i%2;
BYTE temp =0;
temp =1i;
i = pIn[1] + pIn{2] + pIn{5] + pIn[6];
i=i%2;
temp += (i<<1);
i= pIn[3] + pin[4] + pIn{5] + pIn[6];
i=i%2;
temp += (i<<2);
if(temp = 3)
pOut{0] = 1-pIn{2];
else
pOut[o] = pinf2};
if(temp = 5)
pOut[1]=1 - pin[4};
else
pOut{1] = pIn[4];
if(temp == 6)
pOut(2] = 1 - pIn[5];
else
pOut2] = pin[5];
if(temp =7)
pOutf3]=1 - pIn{6];
else
pOwt{3] = pln[6};
if(nOutNum)
*nOutNum =4;
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}
e

n
Hfprocess mat file
N .
TR
bool HanmingEncode(char *szSrcMat,char *szDstMat HWND hWnd,double sampletime,double
topScope,double botScope, CODEC_TYPE codecType,CProgressCirl *pProgress)
{
MATFile *pSrcFile=NULL;
MATFile *pDstFile = NULL;
char **dir;
int nArrayNum,i;
char szText(MAX_PATH];
mxArray *pSrcArray = NULL;
pSrcFile = matOpen(szSrcMat,"r");
if(pSrcFile == NULL){
Istrepy(szText, T 77 X #);
Istrcat(szText,szSrcMat);
Istreat(szText," 3 fi K"
MessageBox(hWnd,szText,"J¥ i 435 23" MB_OK);
return false;
)
dir = matGetDir(pSrcFile, &nArrayNumy);
if(dir == NULL Jj nArrayNum < 1){
Istrepy(szText," X #");
Istrcat(szText,szSrcMat);
Istreat(szText," ERH AR B.");
MessageBox(hWnd,szText," X 8 453" MB_OK);
return false;
}
mxFree(dir);
matClose(pSrcFile);
pSrcFile = matOpen(szSrcMat,"r");
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if{pSrcFile == NULL){
Istrepy(szText,"§T 7 3CH);
Istrcat(szText,szSrcMat);
Istreat(szText," 3L & L")
MessageBox(hWnd,szText," (% FHRID 2" MB_OK);
return false;

}

int nArrayDim = 0;

const char *szArrayName = NULL;

int M,N;

int ;NumFields = 0;

pSrcArray = matGetNext Variablelnfo(pSrcFile,&szArrayName );

nArrayDim = mxGetNumberOfDimensions(pSrcArray);

M = mxGetM(pSrcArray);

N = mxGetN(pSrcArray);

nNumFields = mxGetNumberOfFields(pSrcArray);

bool bNumeric = mxIsNumeric(pSrcArray);

bool bDouble = mxIsDouble(pSrcArray);

mxDestroyArray(pSrcArray),

matClose(pSrcFile);

pSteFile = matOpen(szSrcMat,"r™);

if(pSrcFile ==NULL){
Istrepy(szText,"$T FF 3CH");
Istreat{szText,szSrcMat);
Istreat(szText," 3C#F & I.");
MessageBox(hWnd,szText,"I% %5 38" MB_OK);
return false;

}

pSrcArtay = matGetNext Variable(pSrcFile,&szArrayName);

double *pSrcData = mxGetPr(pSrcArray);

listart to read data and write to

int ninNum = 0,n0utNum = 0;

if{codecType = SixAddFour){
ninNum =6;

k-
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nOutNum = 10;
Jelse{
ninNum = 4;
nOutNum =7,
}
int nCols = N/nInNum;
nCols *= nOutNum;
mxArray *pDstArray = mxCreateDoubleMatrix(M,nCols,mxREAL);
double *pDstData = mxGetPr(pDstArray);
int *pIn = new int[nInNum-+1};
int *pOut = new int[nOutNum+1};
double curTime = 0.0,
int nCurNum = 0;
double curData;
int k = 0,nTmpOut = 0;;
int nTot = M*N;
for(i = 1;i<nTot;i+=2){
ifinCurNum>=nInNum){
if{codecType = SixAddFour)
AddCorrectCode(pIn,nlnNum,pOut,&nTmpOut),
else
Add3CorrectCode(pIn,ninNum,pOut,&nTmpOut);
for(int j = 0;j<nOutNum*2;j++){
if((j%2) == 0}{
sttData[k}! = curTime;
kt++;

curTime += sampletime;

Jelse{
pDstData[k] = pOut{j/2]>0MopScope:botScope;
kit
}
}
nCurNum = 0;
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curData = pSrcData[i];
pln[nCurNum] = curData >0 ? 1:0;

nCusrNum ++;
int nPos = i*100/nTot;
if(pProgress)
pProgress->SetPos(nPos);
}
if(pProgress)
pProgress->SetPos(100);
delete [JpIn;
delete {JpOut;

pDstFile = matOpen(szDstMat,"w");

int status = matPutVariable(pDstFile,szAmayName,pDstArray);
mxDestroy Array(pSrcArray);

mxDestroy Array(pDstArray);

matClose(pDstFile);

matClose(pSrcFile);

return true;

bool HanmingDecode{char *szSrcMat,char *szDstMat, HWND hWnd,double sampletime,double
topScope,double botScope, CODEC_TYPE codecType,CProgressCirl *pProgress)
{
MATFile *pSrcFile =NULL;
MATFile *pDstFile = NULL;
char **dir;
int nArrayNum,i;
char szText[MAX_PATH];
mxArray *pSrcArmray = NULL;
pSrcFile = matOpen(szSrcMat,"r");
if(pSrcFile = NULL}Y
Istrepy(szText,"§T FF LG,
Istreat(szText,szSrcMat);
Istreat(szText," LR IK.");
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MessageBox(hWnd,szText,"¥ B9 #8715 28" MB_OK);
retum false; .

}

dir = matGetDir(pSrcFile,&nArrayNum);

if(dir = NULL || nArrayNum < 1)}{
Istrepy(szText," 34",
Istreat(szText,sz8rcMat);
Istrcat(szText," 2 Bt H EHEE B,
MessageBox(hWnd,szText," ¥ FA#E S %" MB_OK);
return false;

}

mxFree(dir);

matClose(pSrcFile);

pSrcFile = matOpen(szSrcMat,"r");

ifipSrcFile == NULL){
Istrepy(szText,"¥T 7 3C#");
Istreat(szText,s28rcMat);
Istreat(szText," 3 K .");
MessageBox(hWnd,szText,"{¥ Hi ##15 28" MB_OK);
return false;

}

int nArrayDim = 0;

const char *szArrayName = NULL;

int MLN;

int nNumFields = 0;

pSrcArray = matGetNextVariableInfo(pSrcFile,&szArrayName );

nArrayDim = mxGetNumberOfDimensions(pSrcArray);

M = mxGetM(pSrcArray);

N = mxGetN(pSrcArray);

nNumFields = mxGetNumberOfFields(pSrcArray);

bool bNumeric = mxIsNumeric(pSrcArray);

bool bDouble = mxIsDouble(pSrcArray);

mxDestroyArray{pSrcArray);

matClose(pSrcFils);
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pSreFile = matOpen(szSrcMat,"1");
if{pSrcFile == NULL){
Istrepy(szText,"fT 7 XX #);
Istrcat(szText,szSrcMat);
Istreat(szText," 3 £ K™,
MessageBox(hWnd,szText,"{¥ 254" MB_OK);
return false;
}
pSrcArray = matGetNextVariable(pSrcFile,&szArrayName);
double *pSrcData = mxGetPr{pSrcArray);
/lstart to read data and write to
int nlnNum = 0,n0utNum = 0;
if(codecType = SixAddFour){
nInNum = 10;
nOutNum = 6;
Yelse{
nInNum =7,
rOutNum = 4;
}
int nCols = N/ninNum;
nCols *= nOutNum;
mxArray *pDstArray = mxCreateDoubleMatrix(M,nCols,mxREAL);
double *pDstData = mxGetPr(pDstArray);
int *pIn = new intfnInNum-+1];
int *pOut = new int(nOutNum+17;
double curTime = 0.0;
int aACurNum = 0;
double curData;
int k =0,nTmpOut = 0;
int nTot = M*N;
for(i = 1;i<(nTot+2);i+=2)§
if{nCurNum>=nInNum){
if(codecType == SixAddFour)
DecCorrectCode(pIn,alnNum,pOut,&nTmpOut);
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else
Dec3CorrectCode(pIn,nInNum,pOut,&nTmpOut);
for(int j = 0;j<nOutNum*2;j++){
if((%2) == 0){
pDstData[k] = curTime;

k++;
cwrTime += sampletime;
Yelse{
pDstDatafk] = pOut{j/2]>0%opScope:botScope;
k-
}
}
nCurNum = 0;
}
if(i>=nTot)
break;

curData = pSrcData[i];
pIn{nCurNum]} = curData >0 ? 1:0;
aCurNum +;
int nPos = i*100/nTot;
if{pProgress)
pProgress->SetPos(nPos);
}
ifipProgress)
pProgress->SetPos(100);
delete [pln;
delete [JpOut;
pDstFile = matOpen(szDstMat,"w");
int status = matPutVariable(pDstFile,szArrayName,pDstArray);
mxDestroyArray(pSrcArray);
mxDestroyAmay(pDstArray);
matClose(pDstFile);
matClose(pSrcFile);
return true;
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}
bool CalErrorRate(char *szSrc]1Mat,char *s28rc2Mat, HWND hWnd,int nFileOffset,int *nTot,int
*nError,CProgressCtrl *pProgress)
{
MATFile *pSrclFile = NULL;
MATFile *pSrc2File = NULL;
char **dir;
int nArrayNum;
char szTextMAX_PATH];
mxArray *pSrclArray = NULL;
pSrciFile = matOpen{szSrc1Mat,"r");
if(pSrc1File = NULL){
Istrepy(szText, T FF X"y,
Istrcat{szText,szSrc1Mat),
Istrcat(sz Text," 304 R H.");
MessageBox(hWnd,szText, "% 5 2245 # 28" MB_OK);
return false;
}
dir = matGetDir(pSrc] File,&nArrayNum);
if{dir == NULL || nArrayNum < 1){
Istrepy(szText,"3CHH");
Istrcat(szText,szSrc1Mat);
Istreat(szText," X BB HIEREE B.");
MessageBox(hWnd,szText," R5 2t §il 5% MB_OK);
return false;
}
mxFree(dir);
matClose(pSrciFile);
pSrelFile = matOpen(szSrc1Mat,"r");
if{pSrc1File =NULL){
Istrepy(szText,"$T 7 3044
Istroat(szText,szS8rc1Mat);
Istreat(szText," A K"
MessageBox(hWnd,szText, "R 55 £ # 38" MB_OK);
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return false;

} .

int nSre1ArrayDim = 0;

const char *szArrayName = NULL;

int MI,NL;

pSrcl Array = matGetNextVariableInfo(pSrc1File,&szArrayName );

nSrcl ArrayDim = mxGetNumberOfDimensions{pSrc1 Array);

M1 = mxGetM(pSre1 Array); i

N1 =mxGetN{pSrc] Array);

bool bNumeric = mxisNumeric(pSrc1Array);

bool bDouble = mxIsDouble(pSrcl Array);

mxDestroyArray(pSrc1 Array);

matClose{pSrc1File);

pSrc1File = matOpen(szSrc1Mat,"r");

if(pSrciFile == NULL){
Istrepy(szText, 4T 7 L #4);
Istreat(szText,szSrc1Mat);
Istreat(szText,"SC{H & M. ");
MessageBox(hWnd,szText,"I¥ 45 5" MB_OK);
return false;

}

pSrclArray = matGetNext Variable(pSrc1File,&szArrayName);

double *pSrc1Data = mxGetPr(pSrcl Array);

ST R

mxArray *pSrc2Array = NULL;

pSrc2File = matOpen(szSrc2Mat,"r");

if(pSrc2File = NULL){
Istrepy(szText,"§T 7 3L 4™,
Istrcat(szText,szSrc2Mat);
Istreat(szText," THFRIL.");
MessageBox(hWnd,szText," ¥ B 55 88" MB_OK);
return false;

}
dir = matGetDir(pSrc2File,&nArrayNum);
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if{dir == NULL || nArrayNum < 1 }{
Istrepy(szText," X #"),
Istreat(szText,szSrc2Mat),
Istreat(szText," X4 R {F MR B.");
MessageBox(hWnd,szText," iU 45 28", MB_OK);
return false;

}

mxFree(dir);

matClose(pSrc2File);

pSre2File = matOpen(szSreZMat,"r");

if(pSrc2File == NULL){
Istrepy(szText,"$T 7 XX4F);
Istrcat({szText,szSrc2Mat);
Istrcat(szText," U K.
MessageBox(hWnd,szText,"{ RIS " MB_OK);
return false;

}

int nSrc2ArrayDim = 0;

int M2,N2;

pSrc2Array = matGetNext Variablelnfo(pSrc2File,&szArrayName );

nSrc2ArrayDim = mxGetNumberOfDimensions(pSrc2Array);

M2 =mxGetM(pSrc2Array);

N2 = mxGetN(pSrc2Array);

-

bNumeric = mxIsNumeric{pSrc2Array);

bDouble = mxisDouble(pSrc2Array);

mxDestroyArray(pSrc2Array);

matClose(pSrc2File);

pSrc2File = matOpen(szSrc2Mat,"r");

if(pSrc2File == NULL){
Istrepy(szText,"sT FF 3CH4);
Istrcat(szText,szS8rc2ZMat);
Istrcat(szText," 3 #55 16.");
MessageBox(hWnd,szText," ¥ #AZm 5 ", MB_OK);

return false;
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}
pSrc2Array = matGetNextVariable(pSrc2File,&szArayName);

double *pSrc2Data = mxGetPr(pSrc2Array);

ifM1 I=M2 || M1 1=2)

{
mxBDestroyArray(pSrclArray);
mxDestroyAreay(pSrc2Array);
matClose(pSrc2File);
matClose(pSrc1File);
Istrepy(szText," 4™,
Istrcat(szText,szSrc1Mat);
Istrcat(sz Text,"F0");
Istrcat(szText,sz8rc2Mat);
Istrcat(szText, FIAEREAN 2 2 /)"
MessageBox(hWnd,szText,"{{ 4% 2" MB_OK);
return false;

}

int N = min(N1,N2);

. intnErCode=0;

int nTotal = MI*N;

if(nFileOffset>=N)
nFileOffset = 0;

for(int i = (1+nFileOffset*2);i< nTotal;i+=2){
if(pSrc1Datali] != pSrc2Datafi])
nErCode +;
int nPos = {*100/nTotal;
if(pProgress)
pProgress->SetPos(nPos);
}
if(pProgress)
pProgress->SetPos(100);
if(nTot)
*nTot = (N - nFileOffset);
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if{nError)

*nError = nErCode;
mxDestroyArray(pSrc1 Array);
mxDestroy Array(pSrc2Amray);
matClose(pSrc2File);
matClose(pSrc1File);

return true;
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