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%%% Read MoCap file

disp('Read a file and place it into variable temp')
m = mcread;
tm=(0:(m.nFrames-1))/m.freq;

% Read audio file in Matlab
[file,path] = uigetfile({'*.wav'}, 'Pick a .wav file');
fn = [path file];
[x,fs]=wavread(fn);
x=x(:,1);                   % Reduce to channel 1
ms1=fs/1000;                 % maximum speech Fx at 1000Hz
ms20=fs/50;                  % minimum speech Fx at 50Hz
t=(0:length(x)-1)/fs;        % times of sampling instants
xd=(length(x)-1)/fs;          % duration of file

tmin=100;
tmax=1000;

txmin=tmin*fs/m.freq;
txmax=tmax*fs/m.freq;

% Read audio file in MIRToolbox
a=miraudio(fn,'Extract',tmin/100,tmax/100);

%%% Basic conversions

disp('First derivative (velocity)')
d2v=mctimeder(m, 1);

disp('Second derivative (acceleration)')
 d2a=mctimeder(m, 2);

disp('Component parts of the above parameters')
mn=mcnorm(m);
d2vn=mcnorm(d2v);
d2an=mcnorm(d2a);

disp('Smoothen data')
mns=mcsmoothen(mn);
d2vns=mcsmoothen(d2vn, 99);
d2ans=mcsmoothen(d2an, 99);

%%%%%%%%%%%%%%%
% PLot pos+vel
figure;

%as=mirspectrum(a, 'Frame', 'Max', 1200, 'dB', 5, 'Power');
as=mirspectrum(a, 'Frame', 'Max', 1000);
asm=mirgetdata(as);

subplot(5,1,1,'align');
%imagesc(0, 1200, asm);
imagesc(asm);
title('Spectrogram','VerticalAlignment','middle')
ylabel('Frequency (Hz)');
set(gca,'XTick',[0:40:1000]);
set(gca,'YTick',[0:25:1000]);
set(gca,'YTickLabel',{0 300 600 900})
set(gca,'XTickLabel',[]);
axis xy;
%axis([0,1200,300,10000]);
% xlabel('Time (s)');
% build and use a grey scale
lgrays=zeros(100,3);
for i=1:100
    lgrays(i,:) = 1-i/100;
end
colormap(lgrays);

% Right hand Y-axis
subplot(5,1,2,'align')
plot(tm, m.data(:,26),'k--', tm, m.data(:,29),'k-.', tm, m.data(:,32),'k-'); 
figure(gcf)
title('Right side, horizontal movement','VerticalAlignment','middle')
ylabel('Position (mm)');
set(gca,'XTickLabel',{})
axis([1,10,750,1050]);

% Left hand Y-axis
subplot(5,1,3,'align')
plot(tm, m.data(:,14),'k--', tm, m.data(:,17),'k-.', tm, m.data(:,20),'k-'); 
figure(gcf)
title('Left side, horizontal movement','VerticalAlignment','middle')
ylabel('Position (mm)');
set(gca,'XTickLabel',{})
axis([1,10,300,600]);

% Right hand velocity
subplot(5,1,4,'align')
plot(tm, d2vns.data(:,9),'k--', tm, d2vns.data(:,10),'k-.', tm, 
d2vns.data(:,11),'k-'); figure(gcf)
title('Right side, velocities','VerticalAlignment','middle');
ylabel('Velocity (mm/s)');
set(gca,'XTickLabel',{})
axis([1,10,0,500]);

% Left hand velocity
subplot(5,1,5,'align')
plot(tm, d2vns.data(:,5),'k--', tm, d2vns.data(:,6),'k-.', tm, d2vns.data(:,
7),'k-'); figure(gcf)
title({'Left side, velocities'},'VerticalAlignment','middle');
ylabel('Velocity (mm/s)');
xlabel('Time (s)');
axis([1,10,0,500]);
legend1 = legend('Shoulder', 'Elbow', 'Wrist','show');
set(legend1,'Orientation','horizontal','Location','NorthEast','box','off');

% Save file
saveas(gcf, 'vel.pdf', 'pdf')

%%%%%%%%%%%%%%%%%%%%%%%% TEMP %%%%%%%%%%%%%%%%%%%%%%%%
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