%Reading continouse data into memory-reads all the data as one long trial
cfg = [];
cfg.dataset     = 'E:\subj2.vhdr';
data_org        = ft_preprocessing(cfg);
%Preprocessing the data set-data recorded with left  mastoid reference,
%rereferencing to linked mastoid reference
cfg = [];
cfg.reref       = 'yes';
cfg.channel     = 'all';
cfg.implicitref = 'M1';
cfg.refchannel     = {'M1', '53'}; 
data_eeg        = ft_preprocessing(cfg,data_org);
chanindx = find(strcmp(data_eeg.label, '53'));
data_eeg.label{chanindx} = 'M2';
cfg = [];
cfg.channel     = [1:61 65]; % keep channels 1 to 65 and the newly inserted M1 channel
data_eeg        = ft_preprocessing(cfg, data_eeg);
%Read the data for horizontal EOG
cfg = [];
cfg.channel    = {'51', '60'};
cfg.reref      = 'yes';
cfg.refchannel = '51';
data_eogh      = ft_preprocessing(cfg,data_org);
data_eogh.label{2} = 'EOGH'; %rename channel 60 into EOGH 
cfg = [];
cfg.channel = 'EOGH';
data_eogh   = ft_preprocessing(cfg, data_eogh); % nothing will be done, only the selection of the interesting channel
%Processing of VEOG channels
cfg = [];
cfg.channel    = {'50', '64'};
cfg.reref      = 'yes';
cfg.refchannel = '50'
data_eogv      = ft_preprocessing(cfg,data_org);
data_eogv.label{2} = 'EOGV';
cfg = [];
cfg.channel = 'EOGV';
data_eogv   = ft_preprocessing(cfg, data_eogv); 
%Combining EEG data referenced to linked mastoids and the horizontal and
%vertical bipolar EOG
cfg = [];
data_all = ft_appenddata(cfg, data_eeg, data_eogh, data_eogv);
%Apply filters here
cfg=[];
cfg.bpfilter= 'yes'; 
cfg.bpfreq=[0.1 30];
data_all=ft_preprocessing(cfg,data_all);
%trigger codes S111, S121,S131,S141 correspond to presented pictures of 4 different animals respectively. 
%Trigger codes S151,S161,S171,S181 correspond to the presented pictures of four different tools
%Selecting the events for animals and tools categories
cfg = [];
cfg.dataset             = 'E:\subj2.vhdr'
cfg.trialdef.eventtype = 'Stimulus'
cfg.trialdef.eventvalue = {'S111', 'S121', 'S131', 'S141'};
cfg.trialdef.prestim        = 0.4; % in seconds
  cfg.trialdef.poststim       = 1; % in seconds
cfg_vis_animal          = ft_definetrial(cfg);
cfg.trialdef.eventvalue = {'S151', 'S161', 'S171', 'S181'};
 cfg.trialdef.prestim        = 0.4; % in seconds
  cfg.trialdef.poststim       = 1; % in seconds
cfg_vis_tool            = ft_definetrial(cfg);
data_vis_animal = ft_redefinetrial(cfg_vis_animal, data_all);
data_vis_tool   = ft_redefinetrial(cfg_vis_tool,   data_all);
%Now visual artifact rehjection
%cfg=[];
%cfg.viewmode='vertical';
% cfg.trl='all';
%cfg=ft_databrowser(cfg,data_vis_animal);
% detect eye artifacts
   cfg            = [];
   cfg=cfg_vis_animal;   
   cfg.continuous = 'no'; 
   % channel selection, cutoff and padding
   cfg.artfctdef.zvalue.channel     = 'EOGH';
   cfg.artfctdef.zvalue.cutoff      = 4;
   cfg.artfctdef.zvalue.trlpadding  = 0;
   cfg.artfctdef.zvalue.artpadding  = 0.1;
   cfg.artfctdef.zvalue.fltpadding  = 0;
   % algorithmic parameters
   cfg.artfctdef.zvalue.bpfilter   = 'yes';
   cfg.artfctdef.zvalue.bpfilttype = 'but';
   cfg.artfctdef.zvalue.bpfreq     = [1 15];
   cfg.artfctdef.zvalue.bpfiltord  = 4;
   cfg.artfctdef.zvalue.hilbert    = 'yes';
   % feedback
%    cfg.artfctdef.zvalue.interactive = 'yes';
   cfg.artfctdef.zvalue.interactive = 'no';
   [cfg, artifact_EOG_animal] = ft_artifact_zvalue(cfg,data_vis_animal);
    cfg=[];
    cfg.artfctdef.eog.artifact    = artifact_EOG_animal;
    data_reject_animal=ft_rejectartifact(cfg,data_vis_animal);
   cfg            = [];
   cfg=cfg_vis_tool;   
   cfg.continuous = 'no'; 
   % channel selection, cutoff and padding
   cfg.artfctdef.zvalue.channel     = 'EOGH';
   cfg.artfctdef.zvalue.cutoff      = 4;
   cfg.artfctdef.zvalue.trlpadding  = 0;
   cfg.artfctdef.zvalue.artpadding  = 0.1;
   cfg.artfctdef.zvalue.fltpadding  = 0;
   % algorithmic parameters
   cfg.artfctdef.zvalue.bpfilter   = 'yes';
   cfg.artfctdef.zvalue.bpfilttype = 'but';
   cfg.artfctdef.zvalue.bpfreq     = [1 15];
   cfg.artfctdef.zvalue.bpfiltord  = 4;
   cfg.artfctdef.zvalue.hilbert    = 'yes';
   cfg.artfctdef.zvalue.interactive = 'no';
[cfg, artifact_EOG_tool] = ft_artifact_zvalue(cfg,data_vis_tool);
   cfg=[];
cfg.artfctdef.eog.artifact    = artifact_EOG_tool;
data_reject_tool=ft_rejectartifact(cfg,data_vis_tool);
   % %Baseline correction
cfg=[];
cfg.demean='yes';
cfg.baselinewindow=[-0.4 0];
data_animal=ft_preprocessing(cfg,data_reject_animal);
data_tool=ft_preprocessing(cfg,data_reject_tool);
%ERP Calculation
cfg=[];
avgdata_animal=ft_timelockanalysis(cfg,data_animal);
cfg=[];
avgdata_tool=ft_timelockanalysis(cfg,data_tool);
% Butterfly plot of the ERP
figure(1),
subplot(1,2,1)
plot(1000*avgdata_animal.time, avgdata_animal.avg)  % convert time to ms
xlabel('time (ms)')
ylabel('Potential')
title('Animal Picture')
axis tight
grid on
figure(1),
subplot(1,2,2)
plot(1000*avgdata_tool.time, avgdata_tool.avg)  % convert time to ms
xlabel('time (ms)')
ylabel('Potential')
title('Tool Picture')
axis tight
grid on
