function [decoded_data, STARTWORD | NDI CES,
ENDWORD | NDI CES, CLOCKLOCK | NDI CES] = MsKdecode(y, varargin)
%
%rgs: A FS, SYMBOL_FREQUENCI ES, DATA RATE MODULATION T
%

nunvarargs = | ength(varargin);
i f nunvarargs > 5

error('too many argunents');
end

optargs = {1, 44100, 551.25, 1600, 551.25 , 1/551.25*40};
optargs(1: nunvarargs) = varargin; %et unset args to defaults

[ A, FS, DATA RATE, CENTER FREQ clock_ref _freq, clock_ref_duration] =
optargs{:};

SYMBOL_FREQUENCI ES = [ CENTER_FREQ - DATA RATE/ 4 CENTER FREQ +
DATA_RATE/ 4] ;

SAMPLING T = 1/ FS;

MODULATI ON_T = 1/ DATA_RATE;

val idateattributes(y,{ nuneric'},{ ' row})

SYNCWORD =011 11110];
SYNCWORD BI TLENGTH = | engt h( SYNCWORD) ;
CONSECUTI VE_ONES_MAX = 5;
FRAME_PAYLOAD MAXI MUM BI TLENGTH = 128;
decoded_data = [];

frane_data = [];

PAYLOAD COUNT = O0;

LAST_WORD = zeros( 1, SYNCWORD BI TLENGTH) ;
consec_| ast_ones = 0;

state =" WAI TI NG ;

bit _idx = 0;

startTime = 0; Y%tart=0 seconds

endTi me = SAVPLI NG T*l engt h(y); %end=1 seconds
Trange = startTi me: SAMPLI NG _T: endTi me- SAMPLI NG _T,;
idx = 1;

% http://ww. el ectronics.dit.ie/staff/anol oney/l ecture-26. pdf

ro_Isum= 0;
ro_Qum = 0;
rl Isum= 0;
ri Qum= 0;
rclock_Isum = 0;
rcl ock_Qsum = 0;




rlo_Isum= 0;

phase_
phase_
phase_
phase_

phase_
phase_
phase_

count

cl ock_

acc_zero =0;
acc_one =0;
acc_cl ock =0;
acc_| o0=0;

step_zero = 2*pi/ (FS/ SYMBOL_FREQUENCI ES(1));
step_one = 2*pi/ (FS/ SYMBOL_FREQUENCI ES( 2));
step_clock = 2*pi/(FS/clock_ref _freq);

= 0;

conversion_factor = -(FS/ DATA RATE)/ (2*pi);

bits_cl ocklike =0;

rmax =

r maxcl

cl ock_

0;
ock=0;
samples = [];

sampl es_in=[];

for ti

STARTWORD | NDI CES = [];

ENDWORD_| NDI CES = [];

CLOCKLOCK_I NDI CES = [];

me_i dx=1:1 engt h( Tr ange)

phi _dO_i nphase = sin(phase_acc_zero + pi/2);
phi _d0_quad si n(phase_acc_zero);

phi _d1_inphase
phi _dl1_quad

= sin(phase_acc_one + pi/2);

= sin(phase_acc_one);

phi _cl ock_i nphase = sin(phase_acc_cl ock + pi/2);
phi _cl ock_quad = sin(phase_acc_cl ock);

phase_acc_zero hase_acc_zero + phase_step_zero;
phase_acc_one hase_acc_one + phase_step_one;
phase_acc_cl ock = phase_acc_cl ock + phase_step_cl ock

=p
=p

ro_lsum= r0_Ilsum + phi _dO_i nphase*y(ti ne_i dx);
ro_Qum = r0_Qum + phi_dO0_quad*y(tine_idx);
ri_lsum= r1l_Isum+ phi_dl_inphase*y(tine_idx);
ri_Qum=rl1 Qum + phi_dl1_quad*y(tine_idx);

rcl ock _I'sum
rcl ock_Qsum

rclock_I'sum + phi_cl ock_i nphase*y(tine_idx);
rclock_Qsum + phi _cl ock_quad*y(tine_idx);

cl ock_sanpl es = [cl ock_sanpl es phi_cl ock_i nphase +

phi _cl ock_quad*j];

sampl es_in=[sanples_in y(tinme_idx)];




if count == FS/ DATA_RATE

ro =r0_Ilsum2 + r0_Qsun'2;
ri = (rl_lsum”2 + (rl_Qsunm"2;
ro = r0*1. 00;

rmax=max([max([r0,r1]), rmax]);
rclock = rclock_Isum2 + rclock Qsumt2;
rmaxcl ock = max([rcl ock rmaxcl ock]);

in_bit =rl1 > r0;

% fprintf('Rclock is: %\n',rclock);
% fprintf("RO is: % %\n' ,r0,in_bit);
% fprintf("RLis: % \n\n',rl);

comm t _bit = LAST_WVORD(1);
LAST_WORD(1) = in_bit;
if strcnp(state,’ VAITING )
i f isequal (LAST_WORD, SYNCWORD) && max([rO, r1]) > 1000/ 64
state = ' START_PAYLOAD ;
STARTWORD | NDI CES=[ STARTWORD_| NDI CES ti ne_i dx];

PAYLOAD COUNT = 1;
end
if rclock > 10
if bits_clocklike > 20
fprintf(' Rclock is: %\n\n',rclock);
rcl ock_Qsum
rcl ock _I'sum

CLOCKLOCK | NDI CES=[ CLOCKLOCK | NDI CES tine_idx];
rx_tx_sampling _phase = atan2(rcl ock_Qsumrcl ock_| sum
bits_cl ocklike = 0;

count _adj ust nent =
round(rx_tx_sanpl i ng_phase*cl ock_conversion_factor);
i f count_adjustnent < 0
count _adj ustnent = count _adj ustment + FS/
DATA_RATE
end
count = count + count_adj ust nent;

el se
bits clocklike = bits_clocklike + 1;
end
el se
bits_cl ocklike = 0;

end

el seif strcnp(state,' START _PAYLOAD )




i f isequal (LAST WORD, SYNCWORD)
di sp(' FSM DONE\ n' ) ;
ENDWORD_| NDI CES=[ ENDWORD_| NDI CES ti ne_i dx] ;

state = ' VWAI TI NG ;
bits_cl ocklike = 0;

el sei f PAYLOAD COUNT == SYNCWORD_BI TLENGTH
state = ' PAYLOAD PROCESSI NG ;
frane_data = [];
consec_| ast_ones = 0;
% rame_data = [commit _bit];
%li sp(' GOTO PAYLOAD PRCC ) ;

end

PAYLOAD COUNT = PAYLOAD COUNT + 1;

el seif strcnp(state, ' PAYLOAD PROCESSI NG )
i f consec_last_ones < CONSECUTI VE_ONES NMAX
frane_data = [franme_data conmt_bit];
end
if commt_bit ==
consec_| ast_ones = consec_| ast_ones + 1;
el se
consec_| ast _ones

0;

end

i f LAST_WORD == SYNCWORD

state = ' START_PAYLOAD ;

PAYLOAD COUNT = O0;

decoded_data = [decoded_data franme_data];
end

PAYLOAD COUNT = PAYLOAD COUNT + 1;
el se
di sp(' VE DONE GOOFED\ n');
br eak;
end

LAST_WORD = circshift (LAST_WORD ,1)";

bit_ idx = bit_idx + 1;
ro_Isum= 0;
ro_Qum = 0;
rl Isum= 0;
ri Qum= 0;

rcl ock_I sume0;

rcl ock_Qsume0;

cl ock_samples =[];

samples_in = [];

count = count - FS/ DATA RATE;

end
count = count + 1;
end % oop




end
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