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= Match up StimMarker1Time with NeuroOmegaTimeStamp

Load the BCI2000 dat file

clear

close all

%CHANGE THE FILE PATH

filename = 'C:\bci2000.x64\data\NameS©01R0O2_28-Jul-22.dat";
[sig, st, p] = load_bcidat(filename);

Match up StimMarker1Time with NeuroOmegaTimeStamp

t = double(st.NeuroOmegaTimeStamp);

x=1:1length(t);

%align half of the stim marker times by scaling

s = double(st.StimMarkeriTime)/(2717);

%all vectors with '1' appended are size of the number of stim markers
x1 = x(s~=0);

tl = t(s~=0);
sl = s(s~=0);
%»get

for i=1:length(s1)
%can't do a 1-to-1 matching b/c the closest point might not be same index
dist = point_to_line_distance([t1(i), s1(i)], [2~16,2”16], [0, ©]);
%only choose values that aren't already aligned
if dist > 2714
s1(i) = si(i) + 2~15;
end
end

%BCI2000 state is limited to uintl6, need to make linear
1inT = makelLinear(t);

1linS = s1;
farPoints = abs(1inT(x1) - 1inS) > 2716;
%continually shift relevant stim marker time by 2716 to match with NO time
while (~isempty(linS(farPoints)))
linS(farPoints) = linS(farPoints) + 2”16;
farPoints = abs(linT(x1) - 1inS) > 2”16;
end

%they should follow the same exact line

figure

plot(x, 1linT)

hold on

scatter(xl, 1inS)

legend("Linear Neuro Omega time", "Linear StimMarker time", Location="best")
xlabel("Index")

ylabel("Neuro Omega Time")

title("Linear Neuro Omega and StimMarker time")

function myTime = makeLinear(myTime)



%only works with continually increasing time
boolArr = diff(double(myTime))<0;
x = 1l:length(myTime);
ind = x(boolArr);
for n=1:1length(ind)
myTime(ind(n)+1l:end) = 2716+myTime(ind(n)+1l:end);
end
end

function distance=point_to_line_distance(pt, vi1, v2)

%Calculate distance between a point and a line in 2D or 3D.

% syntax:

% distance = point_to_line(pt, vi1, v2)

% pt is a nx3 matrix with xyz coordinates for n points

% vl and v2 are vertices on the line (each 1x3)

% d is a nx1 vector with the orthogonal distances

%

% 2D inputs are extended to 3D by setting all z-values to 0, all inputs should be either nx2 or nx3
% (1x2 or 1x3 for vl and v2).

%

% The actual calculation is a slightly edit version of this line (which only works for 3D points):
% distance=norm(cross(vl-v2,pt-v2))/norm(vli-v2)

% Version: 1.3.2

% Date: 2020-06-28

% Author: H.J. Wisselink

% Licence: CC by-nc-sa 4.0 ( creativecommons.org/licenses/by-nc-sa/4.0 )

% Email= 'h_j_wisselink*alumnus_utwente_nl';

% Real_email = regexprep(Email,{'*',' '}, {'@',"'."'})

%check inputs
if nargin~=3
error('HIW:point_to_line_distance:nargin',...
"Incorrect number of inputs, expected 3.');
end
if ~isnumeric(pt) || ~any(size(pt,2)==[2 3]) || any(size(pt)==0)
error('HIW:point_to_line_distance:pt_type_size',...
'"First input (pt) is not numeric or has an incorrect shape.')
end
if ~isnumeric(vl) || numel(vl)~=size(pt,2)
error('HIW:point_to_line_distance:v_type_size',..
['Second input (v1) is not numeric or has an incorrect size.',char(10),...
"Expected 1x3 or 1x2, which should match the first input.']) %#ok<CHARTEN>
end
if ~isnumeric(v2) || numel(v2)~=size(pt,2)
error('HIW:point_to_line_distance:v_type_size',...
['Third input (v2) is not numeric or has an incorrect size.',char(19),...
'Expected 1x3 or 1x2, which should match the first input.']) %#ok<CHARTEN>
end

%prepare inputs

vl=v1(:)';%force 1x3 or 1x2

v2=v2(:)"';%force 1x3 or 1x2

if length(vl)==2,v1(3)=0; end%extend 1x2 to 1x3 if needed
if length(v2)==2,v2(3)=0; end%extend 1x2 to 1x3 if needed
if size(pt,2)==2,pt(1,3)=0;end%extend nx2 to nx3 if needed
vl_ = repmat(vl,size(pt,1),1);

v2_ = repmat(v2,size(pt,1),1);

%actual calculation
a=vl - v2_;



b = pt - v2_;

distance = sqrt(sum(cross(a,b,2).72,2)) ./ sqrt(sum(a.”2,2));
%this is equivalent to the following line for a single point

%distance=norm(cross(vl-v2,pt-v2))/norm(vi-v2)
end
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