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.MODULE Correlation;
-VAR/DM maxcc_scale;
. INCLUDE <lpcconst.h>;
-GLOBAL maxcc_scale;

MALAHN
e lUSUNSMNUREENUALDF DEN2101
vt nsidyanoudlAS A - ueatin

{
Correlate Routin
Desc: Calculateg
Calling Paramete - i
Il 3 a qis \ ) L1 =0
I0. ==> I 1ffer 12 =0
I5——> Aror ‘ . L5 =0
16 — : But 6 =0
M1, 45 = A\
M2 = -
SE = scalg
CNTR = outpuf buf
e
Return Values
Result Buffer Lﬁ! JA
}
.ENTRY
{
correlate:
{
ﬂ‘gﬂg ] B‘Vl‘iw eI
I0=I1; { restore IQ/Jfrom Il
R
AR mnizu UNNIANBIALL,
MR=0, MYO=PM(I4,MS), MXO=DM(IO,Ml);
DO data loop UNTIL CE;
data_loop: MR=MR+MX0*MYO (SS) ,MYO=PM(I4,M5) ,MXO=DM(IO,M1);
MYO=PM(I5,MS), AR=AR-AYO; {I5=I5+1, loop counter -= 1 }
DM(I2,M1)=MRO;
corr_loop: PM(I6,M5)=MR1; { save result }
RTS;
{
schur.dsp . ‘
Desc: Calculate reflection coefficients from input autocorrelation
Author: Meelarp R. C618273



Date: Mar 30, 96

Update: Revise from 4.12 format to 1.15 format May 4,96
}
.MODULE Schur;
{
This routine computes the LPC reflection coefficients for the input data
using Schur algorithm.
Calling Parameters
I4 -—> Autocorrelation Buf
I0 ——> Reflection Coeffi
Return Values 1
Output Buffer fille
}
. INCLUDE <lpcconst.h>;
. INCLUDE <divide.ma
.VAR/DM K(P+1],PP[P.
.VAR/DM error, n;
.ENTRY schur;
schur:
I15=14;
AR=PM(I5,MS5);
AR=PASS AR;
IF NE JUMP acfO
AR=PM(I5,M5);
AR=PASS AR;

IF NE JUMP acfO
acf0_is zero:

CNTR=P; |

AR=0; "ﬂf

DO clear_r oc
clear ref coeff: ’

DM(IO, Ml)-AR,‘.

;cfo_is,,otiiﬂual'mﬂmwa'm
W*’I‘éﬁﬂmﬂmﬁwm

CNTR=P-1;
I1="K+1;
I15=14;
MODIFY (I5,M5);
DO init k array UNTIL CE;
AR=PM(I5,M5);
init k array:
DM(I1,M1)=AR;
CNTR=P+1;
I1="PP;
I5=I4;
DO init p array UNTIL CE;



AR=PM(I5,M5);
init p array:
DM(I1,M1)=AR;

/* Compute reflection coefficients */

AR=1;

DM(n)=AR; { n=1}

CNTR=P;

DO compute ref coeff UNTIL CE;
I1="PP+1;
AR=DM(I1,M2);
AR=ABS AR;
AY1=AR;

AX1=DM(I1

clear ref coeff and .

pO_ge pl:
AY0=0; AY1:AYO = ABS(PP[1]) }
AXO=AX1; { AXO = PP[O] }
divide (AXQ,AYT )7 AY1:AYO / AXO }
Il-_zi, y
AR=[D sﬂ' i-
RR-fTE Y]
IF LE fivr pl le . if(PP[1]) > 0 ) *r = —*r }
i AYO; i¥ |
AYO-‘R
pl_le zero:
- ﬁ«%&l—%‘ﬂ 9T NENBTo -
O—DM(n), lf( n= 8 )

wﬁ«gmmmfnﬂmaa

/* schur recursion */

I1="PP+1;

MXO0=DM(I1,M2); = PP[1] }
MYO=DM(T0,MO) ; { MYO = *r }
AXO=DM(11,M0); { AXO = PP([0] }
MR=MXO*MYO(SS) ;

MR=MR(RND) ;

AYO=MR1;

AR=AX0+AYO;

DM(I1,MO)=AR;

2



AX0=P;
AYO=DM(n) ;
AR=AX0-AYO;
CNTR=AR;
I1="K+1;
I2="PP+2;
DO schur recursion UNTIL CE;
MXO0=DM(I1,MO);
MYO=DM(IO0,MO);
AXO=DM(I2, M2) ;

~{ PP[m) = ... }

. [AX0=K[m] }

=

schur _recursion:

AYO=DM(n);
AR=AYO+1;
DM(n)=AR; .
MOD C b ._9 r++ }
campute ref coeff: e — {-_;‘

NOP; - M

RTS; ‘I

perform n++ }

)

return from loop:

e ﬁﬁ“ﬁﬁﬁaﬁﬁwmm
mmgmmmumfmmaﬂ

Short Term Analysis Routine
Calling Parameters
I0 ——> Point to Input Samples double const *in
Il ——> Point to LPC coefficients double const *ref
I2 --> Point to Output Result in Data Meory double *out
I4 —-> LENGTH;
Return Values
Result Buffer Filled
Author
Meelarp R.

" MXO=PP(m+1], MYO = *r }

84



. INCLUDE <lpcconst.h>;

.VAR/PM/RAM  u([P];
.VAR/DM/RAM  my _cntr;

-GLOBAL my cntr;
LINIT u:<u.dat>;
.ENTRY short__term_anal;

short term anal:
MO=0;M1=1;M4=0;M5=1;
SI=11;

st_anal big_ loop:

MR=MI ND

MX1=MR1;

el Y VHTITHEN S

NOP;

' ;zftfzz,M1)€Mx1- = ) S
FRIANLAEUNAINLAN L -
-9 AYO=1;
' AR=AR-AYO; /* decrement counter */

IF BEQ JUMP st_anal_end; /* counter expires? *x/

DM(my_cntr)=AR;

* JUMP st_anal big loop; /* no, repeat the loop */
st_anal loop:
st_anal end: NOP;

RTS;

.ENDMOD ;

85



crosscor .dsp

Desc: Calculate crosscorrelation of input signal
Author: Meelarp R. C618273

Date: Mar 30,96

}

.MODULE CrossCorrelation;

MYO=PM(I5,M5); {I5=I5+1}
DM(I0,M2)=MRO;

crosscorr_loop:
PM(I16,M6)=MR1; { save result }

RTS;

.ENDMOD ;

86

{
Cross Correlate Routine
Parameter Setup
. I1 -—> Data Me —-—> double const *
X
I5 —-—> double const *
Y
16 ——> double * c
10 ——> double * c
M1,M5
M2,M6
AY --> int lag = 2%
SUBWIN
Return Values AL
Result Buf ASAT
i J . *
Altered Register s E iz
, b T
Camputation Time —
} PN,
INCLUDE <lpccopgbehs; AL
.EXTERNAL prev, ccl) €c Y )
.ENTRY crosscoris Tr"
u
crosscorrelate:
?{i—z*suavi
prev+1,
CNTR=2*SUBWI
I14=15; { restore I4 from IS }
CNTR=SUBWIN; { restore loop counter }
MR=0, MYO=PM(I4,M5), MXO=DM(I2,Ml);
" DO data_loop UNTIL CE;
data_loop: : MR=MR+MX0*MYO (SS) ,MYO=PM(I4,MS5),MXO=DM(I2,M1);
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{ }
{ Long Term Analysis Routine }
long_term anal:

AR="gsm byte+5;

DM(gsm byte index)=AR;

DM(d_ptr)=I0; { save I0 (d) }
CNTR=4;
DO long term lo

u and lag is now filled }

b ——> d[0] }
N

R = &prev[3*SUBWIN - lag] }

remove predictable: EDM . Sk .. )

{

p t: VAR/DM Db%p( 0..39
ﬂuom WElfrr]ﬁ/* input */

I1=" X; ) tput *x/
mput VAR/DM x[40] —;aresz.due input
output: VAR/PM xM[13] O 12 —> down sampling

residue
VAR/DM Mc;- :  => grid position

}

I0="x;

14="xM;

CALL rpe grid selection;

{

input: VAR/PM xM[13] —> down sampled residue
output: VAR/DM xMc(13] -> coded residue
VAR/DM mant -> mantissa

VAR/DM expp - —> exponent



amplitude

sampling

88

VAR/DM xmaxc —-> coded max residue
¥
I4="xM;
I0="xMc;
CALL APCM quantization;
{
input: VAR/DM lag; -> LTP lag

VAR/DM bc_out; —-> coded LTP gain

. ) —> RPE grid position
—> coded max amplitude
normalized RPE

AR=AX0+Z
DM(gsm_byté (‘fn 65 )

. #> coded residue
,;; antissa
=>' exponent
~> down sampled residue

g e ' b

| _inverse qu ation;

f UHANENINENG oo

AR NE TR

I0=DM(d_ptr);

I4="xMp;

CALL rpe grid position;
{ .
input: VAR/DM bc out;
output: VAR/DM gain;

}

CALL bc out_to gain;

I1=DM(d_ptr); { I1 ——> d[0] }
AX1="prev+3*SUBWIN;

AY1=DM(lag);

AR=AX1-AY1;

I5=AR; { AR = 3*SUBWIN - lag }



MX0=DM(gain); { MXO = gain }

CNTR=SUBWIN;

My1=32768;

DO estimate signal UNTIL CE;
MX1=DM(I1,MO);
MR=MX1*MY1(SU),MYO=PM(I5,MS);
{ MYO = prev[3*SUBWIN - lag +i }
MR=MR+MXO*MYO(SS) ;

estimate signal: { d[i] =

shift 2subwin:  PM(I4,M5)=hf

shift lsubwin: PM(I4,M5

= Q+SUBWIN }

long term loop:
RTS;

4

{

long term param: L'J

SI Id; { save Il: input residue }

setup ters for calliihg crosscorrelatlon }
M&Q mﬂmwm tion fox €2 )
—SI, { restore Il; }
q Wlﬁi\ﬂfﬂ“‘?ﬂm%% NYIRL,
I0="ccl; { I0 points to cc lsw }
I4="cc+l; { I4 = lag = 1, ("cc identical to

0)}
: CNTR=SUBWIN*2-1;
AX1=PM(I6,MS5);
AXO=DM(IO,M1);
{ initialize maxcc -> AX = cc(0]}
AY1=PM(I6,M5);
AYO=DM(IO,M1);
DO find maxcc loop UNTIL CE;
AR=AX1-AY1;
IF GT JUMP not_ replace;
IF LT JUMP do_replace;
AR=AX0-AYO;



IF GE JUMP not replace;

do_replace: :
I4=16; { if cc[i] > maxcc then replace maxcc }
AXO0=AYO;
AX1=AY1;
not_replace: AY1=PM(I6,M5);

find maxcc_loop:AYO=DM( I0,M1);

MR1=AX1;
MRO=AX0;
SE=DM(maxcc_s
SR=ASHIFT MRi(

save maxcc into MR }

axcc (lsw) }
cc (msw) }

y out = lag + SUBWIN }
ag }

AR=AX0-AYO; r_——— { AR = prev - *lag out }
I5=AR; . I5 = "prev - *lag out }
AYO=1;

L orgelation cal. }
; =PA. ;' . 7 Ir‘
IF EQ -1% i'"

il ‘ J;IJ

MR1=DM(energy) ;

NINTNYINT

=SR OR NORM MRO(L?); .

RIFERANINYa Y

MR1=DM(maxcc) ;

MRO=DM (maxccl) ;
SR=NORM MRI1(HI);
SR=SR OR NORM MRO(LO);
DM (maxcc)=SR1;

DM (maxccl)=SRO;

div_for gain:

/* quantization of gain */

AR=1;

DM(bc_out)=AR;

CNTR=4;

I4="gsm DLB; { gain level table }
MYO=DM (maxcc) ;

90



DO compute gain level UNTIL CE;
MXO=DM(bc_out) ;
MR=MXO*MYO(SS) ;

AX0=MRO;
- AX1=MR1l; .
AYO=PM(I4,M5);
AY1=0;
AR=AX0-AYO;
AR=AX1-AY1;
IF GT JUMP.J

IF LT JUM

AR=AX0-AY

IF GT

found_match_level:

increase level:

AYO=1

peepxorAto f;_-*-&

DM(bc_out) =AR;
; -,-:‘""-
campute gain level:

end compute gain levels

v

{

calculate energy:

ma%mw 81n3

"SUBWIN H

AR AFRRAaAN YN8 Y

MYO—PM(IS M5);
DM (energy)=MR1;
DM(energyl)=MRO;
RTS; )

lene
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