VKB com homo p38 Parameter estimation
% $Header: svn://.../trunk/AMIGO2R2016/Examples/Arabidopsis_circadian/circadian_pe.m 2410 2015-12-07 13:58:57Z evabalsa $
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% TITLE: KulawikTTP model calibration using data derived from WT BMDM
%
%        Type :
%                > help KulawikTTP_tutorial (Write!)
%        for a more detailed description of the model.
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
%        INPUT FILE TO ESTIMATE MODEL UKNOWNS
%
%        This is the minimum input file to simualate with real data.
%        Default values are assigned to non defined inputs.
%
%        Minimum required inputs:
%           > Paths related data
%           > Model:               model_type; n_st; n_par; n_stimulus; 
%                                  st_names; par_names; stimulus_names;  
%                                  eqns; par
%           > Experimental scheme: n_exp; exp_y0{iexp}; t_f{iexp}; 
%                                  u_interp{iexp}; t_con{iexp}; u{iexp}
%                                  n_obs{iexp}; obs_names{iexp}; obs{iexp} 
%
%                (AMIGO_PE)==>>    n_s{iexp}; t_s{iexp}; 
%                                  data_type; noise_type; 
%                                  exp_data{iexp}; [error_data{iexp}]
%                                  id_global_theta; [id_global_theta_y0]
%                                  [id_local_theta{iexp}];[id_local_theta_y0{iexp}]global_theta_max; global_theta_min
%                                  [global_theta_y0_max];[global_theta_y0_min]
%                                  [local_theta_max{iexp}];[local_theta_min{iexp}]
%                                  [local_theta_y0_max{iexp}];[local_theta_yo_min{iexp}]
%                                  [global_theta_guess];[global_theta_y0_guess];
%                                  [local_theta_guess{iexp}];[local_theta_y0_guess{iexp}]
%                                  [PEcost_type];[lsq_type];[llk_type]
%                                  []:optional inputs
%                                  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


%======================
% PATHS RELATED DATA
%======================

inputs.pathd.results_folder='VKBcom_homo_p38_PE';         % Folder to keep results (in Results) for a given problem          
inputs.pathd.short_name='VKBcomhomop38';                      % To identify figures and reports for a given problem   
inputs.pathd.runident='240628_VKBcom_p38_homo_PE_05';

%======================
% MODEL RELATED DATA
%======================

inputs.model.input_model_type='charmodelC';                % Model introduction: 'charmodelC'|'c_model'|'charmodelM'|'matlabmodel'|'sbmlmodel'|                        
                                                           %                     'blackboxmodel'|'blackboxcost                             
inputs.model.n_st=3;                                       % Number of states      
inputs.model.n_par=6;                                     % Number of model parameters 
inputs.model.n_stimulus=1;                                 % Number of inputs, stimuli or control variables   
inputs.model.st_names=char('Pn','Pp','D');     % Names of the states                                              
inputs.model.par_names=char('phiPn1','phiPn2','rhoPp1','rhoPp2','gammaD','deltaD'); % Names of the parameters                                        
inputs.model.stimulus_names=char('S');% Names of the stimuli, inputs or controls                      
inputs.model.eqns=...                                      % Equations describing system dynamics. Time derivatives are regarded 'd'st_name''
               char('dPn=-(+(Pn*phiPn1)+(S*Pn*phiPn2)-(rhoPp1*Pp)-(D*rhoPp2*Pp))',...
                    'dPp=+(Pn*phiPn1)+(S*Pn*phiPn2)-(rhoPp1*Pp)-(D*rhoPp2*Pp)',...
                    'dD=+(gammaD*Pp)-(D*deltaD)');               
                
% 'dPn=-(+(Pn*phiPn1)+((S*Pn*phiPn2)/(S*Skm))-(rhoPp1*Pp)-(D*rhoPp2*Pp))'
%inputs.model.par=[0.000151 0.00908 0.525 3.1 0.00841 0.01 1 0.2 50 0 0.05
%1 0.005 1]; % old version
inputs.model.par=[0.00015 0.01 0.0001 0.003 0.03 0.0001]; % Update 17/01/2024
%==================================
% EXPERIMENTAL SCHEME RELATED DATA
%==================================
 
%  inputs.exps.n_exp=1;                                 % Number of experiments                                                                  
%  inputs.exps.n_obs{1}=2;                              % Number of observed quantities per experiment                         
%  inputs.exps.obs_names{iexp}=char('totalTTP','p38_P');      % Name of the observed quantities per experiment    
%  inputs.exps.obs{iexp}=char('totalTTP=Tt','p38_P=Pp');
%  inputs.exps.exp_y0{iexp}=[8.291371 0 7.833826667	7.699146667	1.948337333];       % Initial conditions for each experiment       
%  
%  inputs.exps.u_interp{1}='sustained';
%  inputs.exps.t_f{1}=360;                               % Experiment duration
%  inputs.exps.t_con{1}=[0 360];                         % Input swithching times: Initial and final time    
%  inputs.exps.u{1}=[1;1];                                 % Values of the inputs 
%  inputs.exps.n_s{1}=10;                                % Number of sampling times for each experiment.
%  
% 5
inputs.exps.n_exp=1;                                  %Number of experiments                                                                            
 for iexp=1:inputs.exps.n_exp   
 inputs.exps.exp_y0{iexp}=[99.09829141 8.291371	0];       %Initial conditions for each experiment          
 inputs.exps.t_f{iexp}=480;                            %Experiments duration
           
% OBSEVABLES DEFINITION  
 inputs.exps.n_obs{iexp}=3;                            % Number of observed quantities per experiment  
 inputs.exps.obs_names{iexp}=char('p38','p38_P','DUSP1');      % Name of the observed quantities per experiment    
 inputs.exps.obs{iexp}=char('p38=Pn','p38_P=Pp','DUSP1=D');   % Observation function
% STIMULUS DEFINITION
 inputs.exps.u_interp{iexp}='sustained';                  %Stimuli definition for experiment. OPTIONS:u_interp: 'sustained' |'step'|'linear'(default)|'pulse-up'|'pulse-down' 
 inputs.exps.t_con{iexp}=[0 480];                         % Input swithching times: Initial and final time    
 inputs.exps.u{iexp}=10;                                 % Values of the inputs 
 
 end 
 
%  inputs.exps.exp_y0{4}=[1 0 0 0 0.06 0 0.06];       %Initial conditions for each experiment          
%  inputs.exps.t_f{4}=300;  
%  inputs.exps.n_obs{4}=5;                            % Number of observed quantities per experiment  
%  inputs.exps.obs_names{4}=char('total_p38','p38_P','DUSP1','TTP','TNFmRNA');      % Name of the observed quantities per experiment    
%  inputs.exps.obs{4}=char('total_p38=Pt','p38_P=Pp','DUSP1=D','TTP=Tt','TNFmRNA=Am');   % Observation function
%  
%  inputs.exps.u_interp{4}='sustained';                  %Stimuli definition for experiment 1:
%                                                        %OPTIONS:u_interp: 'sustained' |'step'|'linear'(default)|'pulse-up'|'pulse-down' 
%  inputs.exps.t_con{4}=[0 300];                         % Input swithching times: Initial and final time    
%  inputs.exps.u{4}=10;                                 % Values of the inputs 
 
%                            
%==================================
% EXPERIMENTAL DATA RELATED INFO
%==================================                                                            
 inputs.exps.n_s{1}=19;                                % [] Number of sampling times for each experiment.
 % inputs.exps.n_s{2}=19;                                %    Optative input. By default "continuous" measurements are assumed.
 % inputs.exps.n_s{3}=19;
% inputs.exps.n_s{4}=11;


inputs.exps.t_s{1}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
% inputs.exps.t_s{2}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
% inputs.exps.t_s{3}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
%inputs.exps.t_s{4}=[0 7.5 22.5 37.5 52.5 67.5 82.5 120 180 240 300]; % [] Sampling times for each experiment, by default equidistant


 inputs.exps.data_type='real';                         % Type of experimental data: 'real'|'pseudo'|'pseudo_pos'(>=0)  
 inputs.exps.noise_type='homo';                    % Type of experimental noise: Gaussian with zero mean and 
%  inputs.exps.std_dev{1}=[0.001 0.001];               %                             Homoscedastic with constant variance: 'homo'
                                                       %                             Homoscedastic with varying variance:'homo_var'
                                                       %                             Heteroscedastic: 'hetero' 

inputs.exps.exp_data{1}=[                              % Experimental data per experiment n_s{iexp}x n_obs{iexp}
		99.09829141	8.291371	0
64.88382574	42.50583667	0
60.17685907	47.21280333	0
74.94643241	32.44323	60.040545
75.24253241	32.14713	76.17594
79.18929574	28.20036667	75.849445
84.88209241	22.50757	58.97302
88.54236074	18.84730167	35.86407
82.80051907	24.58914333	34.5104
89.70730207	17.68236033	36.3126
90.93404241	16.45562	38.429335
90.29788741	17.091775	31.282115
96.48715941	10.902503	32.825675
92.56447374	14.82518867	30.460085
94.12967241	13.25999	39.901705
94.37425774	13.01540467	32.83019	
96.18807607	11.20158633	30
95.68658841	11.703074	32.728435
94.12594991	13.2637125	32.38618
		];

 inputs.exps.error_data{1}=[                            % Experimental noise, n_s{iexp}x n_obs{iexp}
		1.6582742	1.6582742	0
8.501167333	8.501167333	0
9.442560667	9.442560667	0
6.488646	6.488646	12.008109
6.429426	6.429426	15.235188
5.640073333	5.640073333	15.169889
4.501514	4.501514	11.794604
3.769460333	3.769460333	7.172814
4.917828667	4.917828667	6.90208
3.536472067	3.536472067	7.26252
3.291124	3.291124	7.685867
3.418355	3.418355	6.256423
2.1805006	2.1805006	6.565135
2.965037733	2.965037733	6.092017
2.651998	2.651998	7.980341
2.603080933	2.603080933	6.566038
2.240317267	2.240317267	6
2.3406148	2.3406148	6.545687
2.6527425	2.6527425	6.477236
		];

%==================================
% UNKNOWNS RELATED DATA
%==================================

% GLOBAL UNKNOWNS (SAME VALUE FOR ALL EXPERIMENTS)


inputs.PEsol.id_global_theta='all'; %char('phiP','rhoPp1','gammaT','deltaT','phiT','deltaTp','rhoTp');  %  'all'|User selected  
inputs.PEsol.global_theta_max=[1 1 1 1 1 1];  % Maximum allowed values for the paramters
inputs.PEsol.global_theta_min=[0 0 0 0 0 0]; % Minimum allowed values for the paramters
%('Px','phiPn1','phiPn2','Skm','rhoPp1','rhoPp2','gammaD','deltaD','gammaTn','deltaTn','phiTn','deltaTp','rhoTp','gammaAm','deltaAm1','deltaAm2');
%inputs.model.par=[1 0.000151 0.00908 0.525 0.00001 3.1 0.00841 0.01 1 0.2 50 0 0.05 1 0.005 1];      

% inputs.PEsol.global_theta_guess=[   5.082824695230836
%    0.745885509439732
%    7.750612254239743
%    3.167859540291811
%    2.476253863567990
%    6.008054327045663
%    4.696372709251819
%    3.346472917415490
%    3.185933721977777]';
% inputs.PEsol.global_theta_max=2.*inputs.PEsol.global_theta_guess;  % Maximum allowed values for the paramters
% inputs.PEsol.global_theta_min=0*ones(1,9); % Minimum allowed values for the paramters






% GLOBAL INITIAL CONDITIONS
%inputs.PEsol.id_global_theta_y0='none';               % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.global_theta_y0_max=[];                % Maximum allowed values for the initial conditions
% inputs.PEsol.global_theta_y0_min=[];                % Minimum allowed values for the initial conditions
% inputs.PEsol.global_theta_y0_guess=[];              % [] Initial guess

% LOCAL UNKNOWNS (DIFFERENT VALUES FOR DIFFERENT EXPERIMENTS)

%inputs.PEsol.id_local_theta{1}='none';                % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.local_theta_max{iexp}=[];              % Maximum allowed values for the paramters
% inputs.PEsol.local_theta_min{iexp}=[];              % Minimum allowed values for the parameters
% inputs.PEsol.local_theta_guess{iexp}=[];            % [] Initial guess
%inputs.PEsol.id_local_theta_y0{1}='none';             % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.local_theta_y0_max{iexp}=[];           % Maximum allowed values for the initial conditions
% inputs.PEsol.local_theta_y0_min{iexp}=[];           % Minimum allowed values for the initial conditions
% inputs.PEsol.local_theta_y0_guess{iexp}=[];         % [] Initial guess


%==================================
% COST FUNCTION RELATED DATA
%==================================
         
inputs.PEsol.PEcost_type='llk';                       % 'lsq' (weighted least squares default) | 'llk' (log likelihood) | 'user_PEcost' 
inputs.PEsol.llk_type='homo';                     % [] To be defined for llk function, 'homo' | 'homo_var' | 'hetero' 



%==================================
% NUMERICAL METHODS
%==================================

%
% SIMULATION
%
 inputs.ivpsol.ivpsolver='cvodes';                     % [] IVP solver: 'radau5'(default, fortran)|'rkf45'|'lsodes'|


 inputs.ivpsol.senssolver='cvodes';                    % [] Sensitivities solver: 'cvodes' (C)


 inputs.ivpsol.rtol=1.0D-7;                            % [] IVP solver integration tolerances
 inputs.ivpsol.atol=1.0D-7; 
 
%
% % OPTIMIZATION
%
inputs.nlpsol.nlpsolver='eSS';                        % [] NLP solver: 
%                                                       % LOCAL: 'local_fmincon'|'local_n2fb'|'local_dn2fb'|'local_dhc'|
%                                                       %        'local_ipopt'|'local_solnp'|'local_nomad'||'local_nl2sol'
%                                                       %        'local_lsqnonlin'
%                                                       % MULTISTART:'multi_fmincon'|'multi_n2fb'|'multi_dn2fb'|'multi_dhc'|
%                                                       %            'multi_ipopt'|'multi_solnp'|'multi_nomad'|'multi_nl2sol'
%                                                       %            'multi_lsqnonlin'
%                                                       % GLOBAL: 'de'|'sres'
%                                                       % HYBRID: 'hyb_de_fmincon'|'hyb_de_n2fb'|'hyb_de_dn2fb'|'hyb_de_dhc'|'hyp_de_ipopt'|
%                                                       %         'hyb_de_solnp'|'hyb_de_nomad'|
%                                                       %         'hyb_sres_fmincon'|'hyb_sres_n2fb'|'hyb_sres_dn2fb'|'hyb_sres_dhc'|
%                                                       %         'hyp_sres_ipopt'|'hyb_sres_solnp'|'hyb_sres_nomad'
%                                                       % METAHEURISTICS:
%                                                       % 'ess' or 'eSS' (default)
%                                                       % Note that the corresponding defaults are in files: 
%                                                       % OPT_solvers\DE\de_options.m; OPT_solvers\SRES\sres_options.m; 
%                                                       % OPT_solvers\eSS_**\ess_options.m
%                                                       

%inputs.nlpsol.eSS.log_var = 1:9;
inputs.nlpsol.eSS.maxeval = 10000000000; % as high as possible
inputs.nlpsol.eSS.maxtime = 1800; %100000; % more than 24h

inputs.nlpsol.eSS.local.solver = 'nl2sol';
inputs.nlpsol.eSS.local.finish = 'nl2sol';

% % OPTIMIZATION
% inputs.nlpsol.nlpsolver='ess';                    % In this case the problem will be solved with eSS
% inputs.nlpsol.eSS.maxeval=20000;                  % Maximum number of function evaluations
% inputs.nlpsol.eSS.maxtime=600;                    % Maximum allowed time in s for eSS
% inputs.nlpsol.eSS.local.solver='nl2sol';          % Local solver in eSS - recommended for PE
% inputs.nlpsol.eSS.local.iterprint=0;              % Do not print intermediate results

% % OPTIMIZATION DE
% inputs.nlpsol.nlpsolver='multi_nl2sol'; 
% 
% inputs.nlpsol.multi_starts=500;                       % [] Number of different initial guesses to run local methods in the multistart approach
% inputs.nlpsol.multistart.maxeval = 10000000000;            % Maximum number of function evaluations for the multistart
% inputs.nlpsol.multistart.maxtime = 100000;               % Maximum allowed time for the optimization

% % OPTIMIZATION DE
% inputs.nlpsol.nlpsolver='DE';                   % In this case the problem will be solved with
%                                                   % a global evolutionary
%                                                   % approach SRES
% inputs.nlpsol.DE.NP = 9*10;                           % Initial population size (around 10*npar)
% inputs.nlpsol.DE.itermax = 200000;                      % Maximum number of iteratios in DE
% inputs.nlpsol.DE.F = 1; %0.75;  %1                    % F: DE-stepsize F ex [0, 2]
% inputs.nlpsol.DE.CR =0.85;                            %CR: crossover probabililty constant ex [0, 1]
% inputs.nlpsol.DE.strategy =2;                         % strategy       1 --> DE/best/1/exp                                            
%                                                       %                2 --> DE/rand/1/exp           
%                                                       %                3 --> DE/rand-to-best/1/exp   
%                                                       %                4 --> DE/best/2/exp          
%                                                       %                5 --> DE/rand/2/exp           
 
% % OPTIMIZATION SRES
% inputs.nlpsol.nlpsolver='sres';                   % In this case the problem will be solved with
%                                                   % a global evolutionary
%                                                   % approach SRES
% inputs.nlpsol.SRES.NP=200;                        % Size of population (200, default)
% inputs.nlpsol.SRES.itermax= 10000;                 % Maximum number of iterations (1000, default)
%                                                   % Each iteration 200 funtion evaluations
% inputs.nlpsol.SRES.pf=0.45;                       % Pressure on fitness in [0 0.5] try around 0.45
%                                                   %       for unconstrained cases try >0.5
% inputs.nlpsol.SRES.varphi=1;                      % Expected rate of convergence
% inputs.nlpsol.SRES.cvarmax=1.0e-12;               % Stopping criterium: population variance

% OPTIMIZATION hybrid
% inputs.nlpsol.nlpsolver='hyb_de_nl2sol';    % In this case the problem will be solved with a
%                                             % sequential hybrid - DE + nl2sol
% inputs.nlpsol.DE.NP=100;                    % Size of population - recommended 10*N variables
% inputs.nlpsol.DE.itermax=200;               % Maximum number of iterations - 100*200 function
%                                             % evaluations
% inputs.nlpsol.DE.strategy=7;                % Strategy in DE 2:DE/rand/1/exp
% inputs.nlpsol.DE.cvarmax=1e-4;              % Maximum variance for the population



% inputs.nlpsol.multi_starts=500;                       % [] Number of different initial guesses to run local methods in the multistart approach
% inputs.nlpsol.multistart.maxeval = 100000;            % Maximum number of function evaluations for the multistart
% inputs.nlpsol.multistart.maxtime = 300;               % Maximum allowed time for the optimization
% 
% inputs.nlpsol.DE.NP = 9*10;                           % Initial population size (around 10*npar)
% inputs.nlpsol.DE.itermax = 2000;                      % Maximum number of iteratios in DE
% inputs.nlpsol.DE.F = 1; %0.75;  %1                    % F: DE-stepsize F ex [0, 2]
% inputs.nlpsol.DE.CR =0.85;                            %CR: crossover probabililty constant ex [0, 1]
% inputs.nlpsol.DE.strategy =2;                         % strategy       1 --> DE/best/1/exp                                            
%                                                       %                2 --> DE/rand/1/exp           
%                                                       %                3 --> DE/rand-to-best/1/exp   
%                                                       %                4 --> DE/best/2/exp          
%                                                       %                5 --> DE/rand/2/exp           
 

% 
% %==================================
% % RIdent or GRank DATA
% %==================================
% %
% 
% inputs.rid.conf_ntrials=500;                          % [] Number of trials for the robust confidence computation (default: 500)
% inputs.rank.gr_samples=10000;                         % [] Number of samples for global sensitivities and global rank within LHS (default: 10000)    
% 
% 
% %==================================
% % DISPLAY OF RESULTS
% %==================================
% 
% 
inputs.plotd.plotlevel='full';                        % [] Display of figures: 'full'|'medium'(default)|'min' |'noplot' 
%inputs.plotd.figsave=1;
% inputs.plotd.epssave=0;                              % [] Figures may be saved in .eps (1) or only in .fig format (0) (default)
% inputs.plotd.number_max_states=8;                    % [] Maximum number of states per figure
% inputs.plotd.number_max_obs=8;                       % [] Maximum number of observables per figure
% inputs.plotd.n_t_plot=100;                           % [] Number of times to be used for observables and states plots
% inputs.plotd.number_max_hist=8;                      % [] Maximum number of unknowns histograms per figure (multistart)
%inputs.plotd.nx_contour=100;                          % Number of points for plotting the contours x and y direction
%inputs.plotd.ny_contour=100;                          % ADVISE: >50


VKB com homo woD Parameter estimation
% $Header: svn://.../trunk/AMIGO2R2016/Examples/Arabidopsis_circadian/circadian_pe.m 2410 2015-12-07 13:58:57Z evabalsa $
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% TITLE: KulawikTTP model calibration using data derived from WT BMDM
%
%        Type :
%                > help KulawikTTP_tutorial (Write!)
%        for a more detailed description of the model.
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
%        INPUT FILE TO ESTIMATE MODEL UKNOWNS
%
%        This is the minimum input file to simualate with real data.
%        Default values are assigned to non defined inputs.
%
%        Minimum required inputs:
%           > Paths related data
%           > Model:               model_type; n_st; n_par; n_stimulus; 
%                                  st_names; par_names; stimulus_names;  
%                                  eqns; par
%           > Experimental scheme: n_exp; exp_y0{iexp}; t_f{iexp}; 
%                                  u_interp{iexp}; t_con{iexp}; u{iexp}
%                                  n_obs{iexp}; obs_names{iexp}; obs{iexp} 
%
%                (AMIGO_PE)==>>    n_s{iexp}; t_s{iexp}; 
%                                  data_type; noise_type; 
%                                  exp_data{iexp}; [error_data{iexp}]
%                                  id_global_theta; [id_global_theta_y0]
%                                  [id_local_theta{iexp}];[id_local_theta_y0{iexp}]global_theta_max; global_theta_min
%                                  [global_theta_y0_max];[global_theta_y0_min]
%                                  [local_theta_max{iexp}];[local_theta_min{iexp}]
%                                  [local_theta_y0_max{iexp}];[local_theta_yo_min{iexp}]
%                                  [global_theta_guess];[global_theta_y0_guess];
%                                  [local_theta_guess{iexp}];[local_theta_y0_guess{iexp}]
%                                  [PEcost_type];[lsq_type];[llk_type]
%                                  []:optional inputs
%                                  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


%======================
% PATHS RELATED DATA
%======================

inputs.pathd.results_folder='VKBcom_homo_p38_woD_PE';         % Folder to keep results (in Results) for a given problem          
inputs.pathd.short_name='VKBcomhomop38woD';                      % To identify figures and reports for a given problem   
inputs.pathd.runident='240628_VKBcom_p38_homo_woD_01';

%======================
% MODEL RELATED DATA
%======================

inputs.model.input_model_type='charmodelC';                % Model introduction: 'charmodelC'|'c_model'|'charmodelM'|'matlabmodel'|'sbmlmodel'|                        
                                                           %                     'blackboxmodel'|'blackboxcost                             
inputs.model.n_st=3;                                       % Number of states      
inputs.model.n_par=6;                                     % Number of model parameters 
inputs.model.n_stimulus=1;                                 % Number of inputs, stimuli or control variables   
inputs.model.st_names=char('Pn','Pp','D');     % Names of the states                                              
inputs.model.par_names=char('phiPn1','phiPn2','rhoPp1','rhoPp2','gammaD','deltaD'); % Names of the parameters                                        
inputs.model.stimulus_names=char('S');% Names of the stimuli, inputs or controls                      
inputs.model.eqns=...                                      % Equations describing system dynamics. Time derivatives are regarded 'd'st_name''
               char('dPn=-(+(Pn*phiPn1)+(S*Pn*phiPn2)-(rhoPp1*Pp)-(D*rhoPp2*Pp))',...
                    'dPp=+(Pn*phiPn1)+(S*Pn*phiPn2)-(rhoPp1*Pp)-(D*rhoPp2*Pp)',...
                    'dD=+(gammaD*Pp)-(D*deltaD)');               
                
% 'dPn=-(+(Pn*phiPn1)+((S*Pn*phiPn2)/(S*Skm))-(rhoPp1*Pp)-(D*rhoPp2*Pp))'
%inputs.model.par=[0.000151 0.00908 0.525 3.1 0.00841 0.01 1 0.2 50 0 0.05
%1 0.005 1]; % old version
inputs.model.par=[0.00015 0.01 0.0001 0.003 0.03 0.0001]; % Update 17/01/2024
%==================================
% EXPERIMENTAL SCHEME RELATED DATA
%==================================
 
%  inputs.exps.n_exp=1;                                 % Number of experiments                                                                  
%  inputs.exps.n_obs{1}=2;                              % Number of observed quantities per experiment                         
%  inputs.exps.obs_names{iexp}=char('totalTTP','p38_P');      % Name of the observed quantities per experiment    
%  inputs.exps.obs{iexp}=char('totalTTP=Tt','p38_P=Pp');
%  inputs.exps.exp_y0{iexp}=[8.291371 0 7.833826667	7.699146667	1.948337333];       % Initial conditions for each experiment       
%  
%  inputs.exps.u_interp{1}='sustained';
%  inputs.exps.t_f{1}=360;                               % Experiment duration
%  inputs.exps.t_con{1}=[0 360];                         % Input swithching times: Initial and final time    
%  inputs.exps.u{1}=[1;1];                                 % Values of the inputs 
%  inputs.exps.n_s{1}=10;                                % Number of sampling times for each experiment.
%  
% 5
inputs.exps.n_exp=1;                                  %Number of experiments                                                                            
 for iexp=1:inputs.exps.n_exp   
 inputs.exps.exp_y0{iexp}=[99.09829141 8.291371 0];       %Initial conditions for each experiment          
 inputs.exps.t_f{iexp}=480;                            %Experiments duration
           
% OBSEVABLES DEFINITION  
 inputs.exps.n_obs{iexp}=2;                            % Number of observed quantities per experiment  
 inputs.exps.obs_names{iexp}=char('p38','p38_P');      % Name of the observed quantities per experiment    
 inputs.exps.obs{iexp}=char('p38=Pn','p38_P=Pp');   % Observation function
% STIMULUS DEFINITION
 inputs.exps.u_interp{iexp}='sustained';                  %Stimuli definition for experiment. OPTIONS:u_interp: 'sustained' |'step'|'linear'(default)|'pulse-up'|'pulse-down' 
 inputs.exps.t_con{iexp}=[0 480];                         % Input swithching times: Initial and final time    
 inputs.exps.u{iexp}=10;                                 % Values of the inputs 
 
 end 
 
%  inputs.exps.exp_y0{4}=[1 0 0 0 0.06 0 0.06];       %Initial conditions for each experiment          
%  inputs.exps.t_f{4}=300;  
%  inputs.exps.n_obs{4}=5;                            % Number of observed quantities per experiment  
%  inputs.exps.obs_names{4}=char('total_p38','p38_P','DUSP1','TTP','TNFmRNA');      % Name of the observed quantities per experiment    
%  inputs.exps.obs{4}=char('total_p38=Pt','p38_P=Pp','DUSP1=D','TTP=Tt','TNFmRNA=Am');   % Observation function
%  
%  inputs.exps.u_interp{4}='sustained';                  %Stimuli definition for experiment 1:
%                                                        %OPTIONS:u_interp: 'sustained' |'step'|'linear'(default)|'pulse-up'|'pulse-down' 
%  inputs.exps.t_con{4}=[0 300];                         % Input swithching times: Initial and final time    
%  inputs.exps.u{4}=10;                                 % Values of the inputs 
 
%                            
%==================================
% EXPERIMENTAL DATA RELATED INFO
%==================================                                                            
 inputs.exps.n_s{1}=19;                                % [] Number of sampling times for each experiment.
 % inputs.exps.n_s{2}=19;                                %    Optative input. By default "continuous" measurements are assumed.
 % inputs.exps.n_s{3}=19;
% inputs.exps.n_s{4}=11;


inputs.exps.t_s{1}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
% inputs.exps.t_s{2}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
% inputs.exps.t_s{3}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
%inputs.exps.t_s{4}=[0 7.5 22.5 37.5 52.5 67.5 82.5 120 180 240 300]; % [] Sampling times for each experiment, by default equidistant


 inputs.exps.data_type='real';                         % Type of experimental data: 'real'|'pseudo'|'pseudo_pos'(>=0)  
 inputs.exps.noise_type='homo';                    % Type of experimental noise: Gaussian with zero mean and 
%  inputs.exps.std_dev{1}=[0.001 0.001];               %                             Homoscedastic with constant variance: 'homo'
                                                       %                             Homoscedastic with varying variance:'homo_var'
                                                       %                             Heteroscedastic: 'hetero' 

inputs.exps.exp_data{1}=[                              % Experimental data per experiment n_s{iexp}x n_obs{iexp}
		99.09829141	8.291371
64.88382574	42.50583667
60.17685907	47.21280333
74.94643241	32.44323
75.24253241	32.14713
79.18929574	28.20036667
84.88209241	22.50757
88.54236074	18.84730167
82.80051907	24.58914333
89.70730207	17.68236033
90.93404241	16.45562
90.29788741	17.091775
96.48715941	10.902503
92.56447374	14.82518867
94.12967241	13.25999
94.37425774	13.01540467
96.18807607	11.20158633
95.68658841	11.703074
94.12594991	13.2637125
		];

 inputs.exps.error_data{1}=[                            % Experimental noise, n_s{iexp}x n_obs{iexp}
		0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
0.2	0.2
		];

%==================================
% UNKNOWNS RELATED DATA
%==================================

% GLOBAL UNKNOWNS (SAME VALUE FOR ALL EXPERIMENTS)


inputs.PEsol.id_global_theta= 'all'; %char('phiP','rhoPp1','gammaT','deltaT','phiT','deltaTp','rhoTp');  %  'all'|User selected  
inputs.PEsol.global_theta_max=[1 1 1 1 1 1];  % Maximum allowed values for the paramters
inputs.PEsol.global_theta_min=[0 0 0 0 0 0]; % Minimum allowed values for the paramters
%('Px','phiPn1','phiPn2','Skm','rhoPp1','rhoPp2','gammaD','deltaD','gammaTn','deltaTn','phiTn','deltaTp','rhoTp','gammaAm','deltaAm1','deltaAm2');
%inputs.model.par=[1 0.000151 0.00908 0.525 0.00001 3.1 0.00841 0.01 1 0.2 50 0 0.05 1 0.005 1];      

% inputs.PEsol.global_theta_guess=[   5.082824695230836
%    0.745885509439732
%    7.750612254239743
%    3.167859540291811
%    2.476253863567990
%    6.008054327045663
%    4.696372709251819
%    3.346472917415490
%    3.185933721977777]';
% inputs.PEsol.global_theta_max=2.*inputs.PEsol.global_theta_guess;  % Maximum allowed values for the paramters
% inputs.PEsol.global_theta_min=0*ones(1,9); % Minimum allowed values for the paramters






% GLOBAL INITIAL CONDITIONS
%inputs.PEsol.id_global_theta_y0='none';               % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.global_theta_y0_max=[];                % Maximum allowed values for the initial conditions
% inputs.PEsol.global_theta_y0_min=[];                % Minimum allowed values for the initial conditions
% inputs.PEsol.global_theta_y0_guess=[];              % [] Initial guess

% LOCAL UNKNOWNS (DIFFERENT VALUES FOR DIFFERENT EXPERIMENTS)

%inputs.PEsol.id_local_theta{1}='none';                % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.local_theta_max{iexp}=[];              % Maximum allowed values for the paramters
% inputs.PEsol.local_theta_min{iexp}=[];              % Minimum allowed values for the parameters
% inputs.PEsol.local_theta_guess{iexp}=[];            % [] Initial guess
%inputs.PEsol.id_local_theta_y0{1}='none';             % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.local_theta_y0_max{iexp}=[];           % Maximum allowed values for the initial conditions
% inputs.PEsol.local_theta_y0_min{iexp}=[];           % Minimum allowed values for the initial conditions
% inputs.PEsol.local_theta_y0_guess{iexp}=[];         % [] Initial guess


%==================================
% COST FUNCTION RELATED DATA
%==================================
         
inputs.PEsol.PEcost_type='llk';                       % 'lsq' (weighted least squares default) | 'llk' (log likelihood) | 'user_PEcost' 
inputs.PEsol.llk_type='homo';                     % [] To be defined for llk function, 'homo' | 'homo_var' | 'hetero' 



%==================================
% NUMERICAL METHODS
%==================================

%
% SIMULATION
%
 inputs.ivpsol.ivpsolver='cvodes';                     % [] IVP solver: 'radau5'(default, fortran)|'rkf45'|'lsodes'|


 inputs.ivpsol.senssolver='cvodes';                    % [] Sensitivities solver: 'cvodes' (C)


 inputs.ivpsol.rtol=1.0D-7;                            % [] IVP solver integration tolerances
 inputs.ivpsol.atol=1.0D-7; 
 
%
% OPTIMIZATION
%
inputs.nlpsol.nlpsolver='eSS';                        % [] NLP solver: 
%                                                       % LOCAL: 'local_fmincon'|'local_n2fb'|'local_dn2fb'|'local_dhc'|
%                                                       %        'local_ipopt'|'local_solnp'|'local_nomad'||'local_nl2sol'
%                                                       %        'local_lsqnonlin'
%                                                       % MULTISTART:'multi_fmincon'|'multi_n2fb'|'multi_dn2fb'|'multi_dhc'|
%                                                       %            'multi_ipopt'|'multi_solnp'|'multi_nomad'|'multi_nl2sol'
%                                                       %            'multi_lsqnonlin'
%                                                       % GLOBAL: 'de'|'sres'
%                                                       % HYBRID: 'hyb_de_fmincon'|'hyb_de_n2fb'|'hyb_de_dn2fb'|'hyb_de_dhc'|'hyp_de_ipopt'|
%                                                       %         'hyb_de_solnp'|'hyb_de_nomad'|
%                                                       %         'hyb_sres_fmincon'|'hyb_sres_n2fb'|'hyb_sres_dn2fb'|'hyb_sres_dhc'|
%                                                       %         'hyp_sres_ipopt'|'hyb_sres_solnp'|'hyb_sres_nomad'
%                                                       % METAHEURISTICS:
%                                                       % 'ess' or 'eSS' (default)
%                                                       % Note that the corresponding defaults are in files: 
%                                                       % OPT_solvers\DE\de_options.m; OPT_solvers\SRES\sres_options.m; 
%                                                       % OPT_solvers\eSS_**\ess_options.m
%                                                       
                                                       
%inputs.nlpsol.eSS.log_var = 1:9;
inputs.nlpsol.eSS.maxeval = 10000000000; % as high as possible
inputs.nlpsol.eSS.maxtime = 1800; %100000; % more than 24h

inputs.nlpsol.eSS.local.solver = 'nl2sol';
inputs.nlpsol.eSS.local.finish = 'nl2sol';

% inputs.nlpsol.multi_starts=500;                       % [] Number of different initial guesses to run local methods in the multistart approach
% inputs.nlpsol.multistart.maxeval = 100000;            % Maximum number of function evaluations for the multistart
% inputs.nlpsol.multistart.maxtime = 300;               % Maximum allowed time for the optimization
% 
% inputs.nlpsol.DE.NP = 9*10;                           % Initial population size (around 10*npar)
% inputs.nlpsol.DE.itermax = 2000;                      % Maximum number of iteratios in DE
% inputs.nlpsol.DE.F = 1; %0.75;  %1                    % F: DE-stepsize F ex [0, 2]
% inputs.nlpsol.DE.CR =0.85;                            %CR: crossover probabililty constant ex [0, 1]
% inputs.nlpsol.DE.strategy =2;                         % strategy       1 --> DE/best/1/exp                                            
%                                                       %                2 --> DE/rand/1/exp           
%                                                       %                3 --> DE/rand-to-best/1/exp   
%                                                       %                4 --> DE/best/2/exp          
%                                                       %                5 --> DE/rand/2/exp           
 

% 
% %==================================
% % RIdent or GRank DATA
% %==================================
% %
% 
% inputs.rid.conf_ntrials=500;                          % [] Number of trials for the robust confidence computation (default: 500)
% inputs.rank.gr_samples=10000;                         % [] Number of samples for global sensitivities and global rank within LHS (default: 10000)    
% 
% 
% %==================================
% % DISPLAY OF RESULTS
% %==================================
% 
% 
inputs.plotd.plotlevel='full';                        % [] Display of figures: 'full'|'medium'(default)|'min' |'noplot' 
%inputs.plotd.figsave=1;
% inputs.plotd.epssave=0;                              % [] Figures may be saved in .eps (1) or only in .fig format (0) (default)
% inputs.plotd.number_max_states=8;                    % [] Maximum number of states per figure
% inputs.plotd.number_max_obs=8;                       % [] Maximum number of observables per figure
% inputs.plotd.n_t_plot=100;                           % [] Number of times to be used for observables and states plots
% inputs.plotd.number_max_hist=8;                      % [] Maximum number of unknowns histograms per figure (multistart)
%inputs.plotd.nx_contour=100;                          % Number of points for plotting the contours x and y direction
%inputs.plotd.ny_contour=100;                          % ADVISE: >50



VKB com homo fixed Parameter estimation
% $Header: svn://.../trunk/AMIGO2R2016/Examples/Arabidopsis_circadian/circadian_pe.m 2410 2015-12-07 13:58:57Z evabalsa $
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% TITLE: KulawikTTP model calibration using data derived from WT BMDM
%
%        Type :
%                > help KulawikTTP_tutorial (Write!)
%        for a more detailed description of the model.
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
%        INPUT FILE TO ESTIMATE MODEL UKNOWNS
%
%        This is the minimum input file to simualate with real data.
%        Default values are assigned to non defined inputs.
%
%        Minimum required inputs:
%           > Paths related data
%           > Model:               model_type; n_st; n_par; n_stimulus; 
%                                  st_names; par_names; stimulus_names;  
%                                  eqns; par
%           > Experimental scheme: n_exp; exp_y0{iexp}; t_f{iexp}; 
%                                  u_interp{iexp}; t_con{iexp}; u{iexp}
%                                  n_obs{iexp}; obs_names{iexp}; obs{iexp} 
%
%                (AMIGO_PE)==>>    n_s{iexp}; t_s{iexp}; 
%                                  data_type; noise_type; 
%                                  exp_data{iexp}; [error_data{iexp}]
%                                  id_global_theta; [id_global_theta_y0]
%                                  [id_local_theta{iexp}];[id_local_theta_y0{iexp}]global_theta_max; global_theta_min
%                                  [global_theta_y0_max];[global_theta_y0_min]
%                                  [local_theta_max{iexp}];[local_theta_min{iexp}]
%                                  [local_theta_y0_max{iexp}];[local_theta_yo_min{iexp}]
%                                  [global_theta_guess];[global_theta_y0_guess];
%                                  [local_theta_guess{iexp}];[local_theta_y0_guess{iexp}]
%                                  [PEcost_type];[lsq_type];[llk_type]
%                                  []:optional inputs
%                                  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


%======================
% PATHS RELATED DATA
%======================

inputs.pathd.results_folder='VKBcom_homo_fixed_PE';         % Folder to keep results (in Results) for a given problem          
inputs.pathd.short_name='VKBcomhomo';                      % To identify figures and reports for a given problem   
inputs.pathd.runident='240628_VKBcom_homo_fixed_04';

%======================
% MODEL RELATED DATA
%======================

inputs.model.input_model_type='charmodelC';                % Model introduction: 'charmodelC'|'c_model'|'charmodelM'|'matlabmodel'|'sbmlmodel'|                        
                                                           %                     'blackboxmodel'|'blackboxcost                             
inputs.model.n_st=6;                                       % Number of states      
inputs.model.n_par=14;                                     % Number of model parameters 
inputs.model.n_stimulus=1;                                 % Number of inputs, stimuli or control variables   
inputs.model.st_names=char('Pn','Pp','D','Tn','Tp','Am');     % Names of the states                                              
inputs.model.par_names=char('phiPn1','phiPn2','rhoPp1','rhoPp2','gammaD','deltaD','gammaTn','deltaTn','phiTn','deltaTp','rhoTp','gammaAm','deltaAm1','deltaAm2'); % Names of the parameters                                        
inputs.model.stimulus_names=char('S');% Names of the stimuli, inputs or controls                      
inputs.model.eqns=...                                      % Equations describing system dynamics. Time derivatives are regarded 'd'st_name''
               char('dPn=-(+(Pn*phiPn1)+(S*Pn*phiPn2)-(rhoPp1*Pp)-(D*rhoPp2*Pp))',...
                    'dPp=+(Pn*phiPn1)+(S*Pn*phiPn2)-(rhoPp1*Pp)-(D*rhoPp2*Pp)',...
                    'dD=+(gammaD*Pp)-(D*deltaD)',...
                    'dTn=+(gammaTn*Pp)-(deltaTn*Tn)-(phiTn*Tn*Pp)+(rhoTp*Tp)',...
                    'dTp=-(deltaTp*Tp)+(phiTn*Tn*Pp)-(rhoTp*Tp)',...
                    'dAm=(gammaAm*Pp)-(deltaAm1*Am)-(deltaAm2*Tn*Am)');               
                
% 'dPn=-(+(Pn*phiPn1)+((S*Pn*phiPn2)/(S*Skm))-(rhoPp1*Pp)-(D*rhoPp2*Pp))'
%inputs.model.par=[0.000151 0.00908 0.525 3.1 0.00841 0.01 1 0.2 50 0 0.05
%1 0.005 1]; % old version
inputs.model.par=[0.017385634 0.000545786 2.07E-21 0.002430483 0.033814684 0.016021382 0.02 0.02 0.003 0.00001 0.02 0.04 0.0001 0.002]; % Fixed p38 MAPK values

%==================================
% EXPERIMENTAL SCHEME RELATED DATA
%==================================
 
%  inputs.exps.n_exp=1;                                 % Number of experiments                                                                  
%  inputs.exps.n_obs{1}=2;                              % Number of observed quantities per experiment                         
%  inputs.exps.obs_names{iexp}=char('totalTTP','p38_P');      % Name of the observed quantities per experiment    
%  inputs.exps.obs{iexp}=char('totalTTP=Tt','p38_P=Pp');
%  inputs.exps.exp_y0{iexp}=[8.291371 0 7.833826667	7.699146667	1.948337333];       % Initial conditions for each experiment       
%  
%  inputs.exps.u_interp{1}='sustained';
%  inputs.exps.t_f{1}=360;                               % Experiment duration
%  inputs.exps.t_con{1}=[0 360];                         % Input swithching times: Initial and final time    
%  inputs.exps.u{1}=[1;1];                                 % Values of the inputs 
%  inputs.exps.n_s{1}=10;                                % Number of sampling times for each experiment.
%  
% 5
inputs.exps.n_exp=1;                                  %Number of experiments                                                                            
 for iexp=1:inputs.exps.n_exp   
 inputs.exps.exp_y0{iexp}=[90 8.291371	0	7.833826667	7.699146667	1.948337333];       %Initial conditions for each experiment          
 inputs.exps.t_f{iexp}=480;                            %Experiments duration
           
% OBSEVABLES DEFINITION  
 inputs.exps.n_obs{iexp}=6;                            % Number of observed quantities per experiment  
 inputs.exps.obs_names{iexp}=char('p38','p38_P','DUSP1','TTP','TTP_P','TNFmRNA');      % Name of the observed quantities per experiment    
 inputs.exps.obs{iexp}=char('p38=Pn','p38_P=Pp','DUSP1=D','TTP=Tn','TTP_P=Tp','TNFmRNA=Am');   % Observation function
% STIMULUS DEFINITION
 inputs.exps.u_interp{iexp}='sustained';                  %Stimuli definition for experiment. OPTIONS:u_interp: 'sustained' |'step'|'linear'(default)|'pulse-up'|'pulse-down' 
 inputs.exps.t_con{iexp}=[0 480];                         % Input swithching times: Initial and final time    
 inputs.exps.u{iexp}=10;                                 % Values of the inputs 
 
 end 
 
 inputs.exps.exp_y0{1}=[99.09829141 8.291371 0 0 0 1.948337333];       %Initial conditions for each experiment          
%  inputs.exps.t_f{4}=300;  
%  inputs.exps.n_obs{4}=5;                            % Number of observed quantities per experiment  
%  inputs.exps.obs_names{4}=char('total_p38','p38_P','DUSP1','TTP','TNFmRNA');      % Name of the observed quantities per experiment    
%  inputs.exps.obs{4}=char('total_p38=Pt','p38_P=Pp','DUSP1=D','TTP=Tt','TNFmRNA=Am');   % Observation function
%  
%  inputs.exps.u_interp{4}='sustained';                  %Stimuli definition for experiment 1:
%                                                        %OPTIONS:u_interp: 'sustained' |'step'|'linear'(default)|'pulse-up'|'pulse-down' 
%  inputs.exps.t_con{4}=[0 300];                         % Input swithching times: Initial and final time    
%  inputs.exps.u{4}=10;                                 % Values of the inputs 
 
%                            
%==================================
% EXPERIMENTAL DATA RELATED INFO
%==================================                                                            
 inputs.exps.n_s{1}=19;                                % [] Number of sampling times for each experiment.
 % inputs.exps.n_s{2}=19;                                %    Optative input. By default "continuous" measurements are assumed.
 % inputs.exps.n_s{3}=19;
% inputs.exps.n_s{4}=11;


inputs.exps.t_s{1}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
% inputs.exps.t_s{2}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
% inputs.exps.t_s{3}=[0 15 30 45 60 75 90 120 150 180 210 240 270 300 330 360 390 420 480]; % [] Sampling times for each experiment, by default equidistant
%inputs.exps.t_s{4}=[0 7.5 22.5 37.5 52.5 67.5 82.5 120 180 240 300]; % [] Sampling times for each experiment, by default equidistant


 inputs.exps.data_type='real';                         % Type of experimental data: 'real'|'pseudo'|'pseudo_pos'(>=0)  
 inputs.exps.noise_type='homo';                    % Type of experimental noise: Gaussian with zero mean and 
%  inputs.exps.std_dev{1}=[0.001 0.001];               %                             Homoscedastic with constant variance: 'homo'
                                                       %                             Homoscedastic with varying variance:'homo_var'
                                                       %                             Heteroscedastic: 'hetero' 

inputs.exps.exp_data{1}=[                              % Experimental data per experiment n_s{iexp}x n_obs{iexp}
		99.09829141	8.291371	0	0	0	1.948337333
64.88382574	42.50583667	0	7.73527	14.48468333	2.061722
60.17685907	47.21280333	0	19.63926667	27.17639	9.631983667
74.94643241	32.44323	60.040545	24.08544333	26.06219667	47.38205
75.24253241	32.14713	76.17594	44.09106333	37.14026667	89.87250667
79.18929574	28.20036667	75.849445	54.58731	31.84828	74.5906
84.88209241	22.50757	58.97302	50.44000333	25.53129	77.27120667
88.54236074	18.84730167	35.86407	26.780915	29.97258	59.51233
82.80051907	24.58914333	34.5104	36.36492	49.94306	62.69170667
89.70730207	17.68236033	36.3126	24.591035	46.184805	64.54268
90.93404241	16.45562	38.429335	27.193655	62.327405	57.57297
90.29788741	17.091775	31.282115	31.41364	67.08806333	56.18852333
96.48715941	10.902503	32.825675	33.57365667	68.53018	48.31372333
92.56447374	14.82518867	30.460085	28.56742333	57.41734	58.18825667
94.12967241	13.25999	39.901705	25.82821	54.42013667	34.12947667
94.37425774	13.01540467	32.83019	26.073505	41.417065	33.63512333
96.18807607	11.20158633	30	26.66736	35.36911333	27.99798333
95.68658841	11.703074	32.728435	25.44996333	32.61862333	21.828055
94.12594991	13.2637125	32.38618	26.60938333	37.60778	19.50577333
		];

 inputs.exps.error_data{1}=[                            % Experimental noise, n_s{iexp}x n_obs{iexp}
		0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
0.2	0.2	0.2	0.2	0.2	0.2
		];

%==================================
% UNKNOWNS RELATED DATA
%==================================

% GLOBAL UNKNOWNS (SAME VALUE FOR ALL EXPERIMENTS)


inputs.PEsol.id_global_theta=char('gammaTn','deltaTn','phiTn','deltaTp','rhoTp','gammaAm','deltaAm1','deltaAm2');  %  'all'|User selected  
inputs.PEsol.global_theta_max=[1 1 1 1 1 1 1 1];  % Maximum allowed values for the paramters
inputs.PEsol.global_theta_min=[0 0 0 0 0 0 0 0]; % Minimum allowed values for the paramters
%('Px','phiPn1','phiPn2','Skm','rhoPp1','rhoPp2','gammaD','deltaD','gammaTn','deltaTn','phiTn','deltaTp','rhoTp','gammaAm','deltaAm1','deltaAm2');
%inputs.model.par=[1 0.000151 0.00908 0.525 0.00001 3.1 0.00841 0.01 1 0.2 50 0 0.05 1 0.005 1];      

% inputs.PEsol.global_theta_guess=[   5.082824695230836
%    0.745885509439732
%    7.750612254239743
%    3.167859540291811
%    2.476253863567990
%    6.008054327045663
%    4.696372709251819
%    3.346472917415490
%    3.185933721977777]';
% inputs.PEsol.global_theta_max=2.*inputs.PEsol.global_theta_guess;  % Maximum allowed values for the paramters
% inputs.PEsol.global_theta_min=0*ones(1,9); % Minimum allowed values for the paramters






% GLOBAL INITIAL CONDITIONS
%inputs.PEsol.id_global_theta_y0='none';               % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.global_theta_y0_max=[];                % Maximum allowed values for the initial conditions
% inputs.PEsol.global_theta_y0_min=[];                % Minimum allowed values for the initial conditions
% inputs.PEsol.global_theta_y0_guess=[];              % [] Initial guess

% LOCAL UNKNOWNS (DIFFERENT VALUES FOR DIFFERENT EXPERIMENTS)

%inputs.PEsol.id_local_theta{1}='none';                % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.local_theta_max{iexp}=[];              % Maximum allowed values for the paramters
% inputs.PEsol.local_theta_min{iexp}=[];              % Minimum allowed values for the parameters
% inputs.PEsol.local_theta_guess{iexp}=[];            % [] Initial guess
%inputs.PEsol.id_local_theta_y0{1}='none';             % [] 'all'|User selected| 'none' (default)
% inputs.PEsol.local_theta_y0_max{iexp}=[];           % Maximum allowed values for the initial conditions
% inputs.PEsol.local_theta_y0_min{iexp}=[];           % Minimum allowed values for the initial conditions
% inputs.PEsol.local_theta_y0_guess{iexp}=[];         % [] Initial guess


%==================================
% COST FUNCTION RELATED DATA
%==================================
         
inputs.PEsol.PEcost_type='llk';                       % 'lsq' (weighted least squares default) | 'llk' (log likelihood) | 'user_PEcost' 
inputs.PEsol.llk_type='homo';                     % [] To be defined for llk function, 'homo' | 'homo_var' | 'hetero' 



%==================================
% NUMERICAL METHODS
%==================================

%
% SIMULATION
%
 inputs.ivpsol.ivpsolver='cvodes';                     % [] IVP solver: 'radau5'(default, fortran)|'rkf45'|'lsodes'|


 inputs.ivpsol.senssolver='cvodes';                    % [] Sensitivities solver: 'cvodes' (C)


 inputs.ivpsol.rtol=1.0D-7;                            % [] IVP solver integration tolerances
 inputs.ivpsol.atol=1.0D-7; 
 
%
% OPTIMIZATION
%
inputs.nlpsol.nlpsolver='eSS';                        % [] NLP solver: 
%                                                       % LOCAL: 'local_fmincon'|'local_n2fb'|'local_dn2fb'|'local_dhc'|
%                                                       %        'local_ipopt'|'local_solnp'|'local_nomad'||'local_nl2sol'
%                                                       %        'local_lsqnonlin'
%                                                       % MULTISTART:'multi_fmincon'|'multi_n2fb'|'multi_dn2fb'|'multi_dhc'|
%                                                       %            'multi_ipopt'|'multi_solnp'|'multi_nomad'|'multi_nl2sol'
%                                                       %            'multi_lsqnonlin'
%                                                       % GLOBAL: 'de'|'sres'
%                                                       % HYBRID: 'hyb_de_fmincon'|'hyb_de_n2fb'|'hyb_de_dn2fb'|'hyb_de_dhc'|'hyp_de_ipopt'|
%                                                       %         'hyb_de_solnp'|'hyb_de_nomad'|
%                                                       %         'hyb_sres_fmincon'|'hyb_sres_n2fb'|'hyb_sres_dn2fb'|'hyb_sres_dhc'|
%                                                       %         'hyp_sres_ipopt'|'hyb_sres_solnp'|'hyb_sres_nomad'
%                                                       % METAHEURISTICS:
%                                                       % 'ess' or 'eSS' (default)
%                                                       % Note that the corresponding defaults are in files: 
%                                                       % OPT_solvers\DE\de_options.m; OPT_solvers\SRES\sres_options.m; 
%                                                       % OPT_solvers\eSS_**\ess_options.m
%                                                       
                                                       
%inputs.nlpsol.eSS.log_var = 1:9;
inputs.nlpsol.eSS.maxeval = 10000000000; % as high as possible
inputs.nlpsol.eSS.maxtime = 1800;%100000; % more than 24h

inputs.nlpsol.eSS.local.solver = 'nl2sol';
inputs.nlpsol.eSS.local.finish = 'nl2sol';

% inputs.nlpsol.multi_starts=500;                       % [] Number of different initial guesses to run local methods in the multistart approach
% inputs.nlpsol.multistart.maxeval = 100000;            % Maximum number of function evaluations for the multistart
% inputs.nlpsol.multistart.maxtime = 300;               % Maximum allowed time for the optimization
% 
% inputs.nlpsol.DE.NP = 9*10;                           % Initial population size (around 10*npar)
% inputs.nlpsol.DE.itermax = 2000;                      % Maximum number of iteratios in DE
% inputs.nlpsol.DE.F = 1; %0.75;  %1                    % F: DE-stepsize F ex [0, 2]
% inputs.nlpsol.DE.CR =0.85;                            %CR: crossover probabililty constant ex [0, 1]
% inputs.nlpsol.DE.strategy =2;                         % strategy       1 --> DE/best/1/exp                                            
%                                                       %                2 --> DE/rand/1/exp           
%                                                       %                3 --> DE/rand-to-best/1/exp   
%                                                       %                4 --> DE/best/2/exp          
%                                                       %                5 --> DE/rand/2/exp           
 

% 
% %==================================
% % RIdent or GRank DATA
% %==================================
% %
% 
% inputs.rid.conf_ntrials=500;                          % [] Number of trials for the robust confidence computation (default: 500)
% inputs.rank.gr_samples=10000;                         % [] Number of samples for global sensitivities and global rank within LHS (default: 10000)    
% 
% 
% %==================================
% % DISPLAY OF RESULTS
% %==================================
% 
% 
inputs.plotd.plotlevel='full';                        % [] Display of figures: 'full'|'medium'(default)|'min' |'noplot' 
%inputs.plotd.figsave=1;
% inputs.plotd.epssave=0;                              % [] Figures may be saved in .eps (1) or only in .fig format (0) (default)
% inputs.plotd.number_max_states=8;                    % [] Maximum number of states per figure
% inputs.plotd.number_max_obs=8;                       % [] Maximum number of observables per figure
% inputs.plotd.n_t_plot=100;                           % [] Number of times to be used for observables and states plots
% inputs.plotd.number_max_hist=8;                      % [] Maximum number of unknowns histograms per figure (multistart)
%inputs.plotd.nx_contour=100;                          % Number of points for plotting the contours x and y direction
%inputs.plotd.ny_contour=100;                          % ADVISE: >50




