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function [ret,x0,str]=model(t,x,u,flag);

%MODEL is the M-file description of the SIMULINK system named MODEL.
% The block-diagram can be displayed by typing: MODEL.

Y%

% SYS=MODEL(T,X,U,FLAG) returns depending on FLAG certain

% system values given time point, T, current state vector, X,

% and input vector, U.

% FLAG is used to indicate the type of output to be returned in SYS.
Yo

% Setting FLAG=1 causes MODEL to return state derivitives, FLAG=2
% discrete states, FLAG=3 system outputs and FLAG=4 next sample
% time. For more information and other options see SFUNC.

(]

% Caslling MODEL with a FLAG of zero:

% [SIZES]=MODEL([],[],[],0), returns a vector, SIZES, which

% contains the sizes of the state vector and other parameters.

% SIZES(1) number of states

% SIZES(2) number of discrete states

% SIZES(3) number of outputs

% SIZES(4) number of inputs.

% For the definition of other parameters in SIZES, see SFUNC.

% See also, TRIM, LINMOD, LINSIM, EULER, RK23, RK45, ADAMS, GEAR.

% Note: This M-file is only used for saving graphical information;
Yo after the model is loaded into memory an internal model
Yo representation is used.

% the sysiem will take on the name of this mfile:

sys = mfilename;

new’system(sys)

simver(1.2)

if(0 == (nargin + nargout))
set’param(sys,’Location’,[5,143,639,381])
open’system(sys)

end;

set'param(sys,’algorithm’, 'RK-23’)

set’param(sys,’Start time’, '0’)

set’param(sys,’Stop time’, '0.5')

set’param(sys,’Min step size’, '0.002’)

set’param(sys,"Max step size’, '0.002’)

set’param(sys,’Relative error’,'le-8’)

set’param(sys,’Return vars’, ")

add’block(’built-in/To Workspace’,[sys,’/’,'To Workspacel'])
set'param([sys,'/','To Workspacel’],...

'orientation’,3,...

'mat-name’,'target’,...

'buffer’,’1000’,...

'position’,[25,20,75,40])

add’block(’built-in/To Workspace’,[sys,’/’,'To Workspaced'])
set'param([sys,’/’,"To Workspaced'],...

'orientation’,2,...

'mat-name’,'triger’,...

'buffer’,’1000’,...

'position’,[180,181,230,199])

add’block(’built-in/To Workspace’,[sys
set’param([sys,’/’,"To Workspace3’],.
'mat-name’,'vel’,...

'buffer’,’1000°’,...
'position’,[610,92,660,108)])

'/','To Workspace3'])

add’block('built-in/To Workspace' ,{:yl ’/’,'To Workspace2’])
set’param([sys, '/' 'To Workspace2'],..

'mat-name’,’amp’,.

'buffer’,’1000’,...

'position’,[610,52,660,68])

add’block(’built-in/Sum’,[sys,’/’,'Sum3'])
set’param([sys,’/’,’Sum3’],...
‘inputs’,’44',...
'position’,[110,95,130,115))

add’ block('bu:ltqn/Sum'.(lyl '/’,’Sum2’])
set’'param([sys,’/’,’Sum?2’],..

'mpuu‘ i

'position’ ,[65 IDU 85,120])

% Subsystem 'Trig’.

new'system([sys,’/’,'Trig’)
set'param([sys,’/’,'Trig’],’Location’,[8,225,355,383])

add’block(’built-in/Mux’,[sys,’/’,'Trig/Mux’])
set'param([sys,’/’,' Trig/Mux'),...

'inputs’,’2’,..

’pulition',[ss,ﬂﬂ.l25,65])

add’block(’built-in/Fen’,[sys,’/’,'Trig/Fecn'])
set’param([sys,’/’,'Trig/Fcn'),..
'Expr’,’((abs(uf1])- en))D)’(u[?]}ﬂD)‘u[z]'
'position’,[170,40,210,60])

add’block(’built-in/Signal Generetor’,[sys,’/','Trig/Signal Gen.'))
set'param([sys,’/!,'Trig/Signal Gen.'],...

'Peak’,’70.000000’,.

'Peak RLnge‘,'7D.DODDDU',...

'Freq’,’4.000000’,...

'Freq Range’,’30.000000,...

'"Wave’,'Saw’
'Units’,’Hz’,...
'Mask anla
'position’,[35, 73 so ,112])

EBRFE Y v ¥ R HRE
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add’block(’built-in/Outport’,[sys,’/’,'Trig/out’'1’])
set'param([sys,’/’,"Trig/out’1’],...

Port e

'position’,[260,40,280,60])

add’block('built-in/Inport’,[sys,’/’,'Trig/in"1'])
set’param([sys,’/’,'Trig/in"1"],...

Pozt’; "1

’position’,[40,30,60,50])
add’line([sys,'/’,"Trig’],[85,95;90,55])
addline([sys,’/’,'Trig’],[130,50;165,50])
add'line([sys,’/’,'Trig’],[215,50;255,50])
addline([sys,’/’,"Trig’],[65,40;90,40])

Y Finished composite block 'Trig'.

set’param([sys,’/’,"Trig],...
'orientation’,1,...
’'position’,[250,160,270,185])

add’'block(’built-in/Transport Delay’,[sys,’/’,’5ms Delay’])
set’param([sys,’/’,’5ms Delay’],

'orientation’,2,...

'Delay Time’,’0.005',...

’Initial Input’,’0’,...

'position’,[305,30,355,60])

add’block(’built-in/Step Fcn’,[sys,"/’,['Single Step’,18,"Terget’]])
set'param([sys,’/’,['Single Step’,13,’Terget']],...

"Time,’0,..s

'Before’,’0’,...
'After’,’10',...
'position’,[15,95,35,115])

add'block(’built-in/Integrator’,[sys,’/’,' Integrator’])
set’param([sys,’/’,’Integrator’],...

Initi
'ponhun ,[395 54,415,76])

add’block(’built-in/Gain’,[sys,’/’,’Gain’])
set'param([sys,’/’,'Gain’],...
'Gain’,’0.15’,...
'position’,[390,118,4325,152])

add’block(’built-in/Sum’,[sys,'/’,’Sum’])
set’param([sys,’/’,’Sum’],...
'inputs’,"+4’,...
'position’,[445,90,465,110])

add’block(’built-in/Sum’,[sys,’/’,’Sum1’])
set’param([sys,’/’,’Sum1’],...
'inputs’,’-+4"',...
'position’,[275,90,295,110])

Yo Subsystem ’'Plant’.

new'system([sys
set’param([sys

',’Plant’])
Plant’],’Location’,[275,42,569,194])

Add'bluck(’buill in/Transfer Fcn’,[sys,’/’,’Plant/Transfer Fen'])
set’param([sys,’/’,’Plant/Transfer Fen'],...

'Numerator’,'[1]’,
'Denominator’,’[0. 15 1)%s
'position’,[60,53,110 BT])

add'block(’built-in/Transfer Fen’,[sys,’
set'param([sys,’/',’Plant/Transfer Fenl
'Numerator’,'[1]’,...
'Denominator’,’[0.012 1]’,...
'position’,[145,53,200,87])

'Plant/Transfer Fenl'])

add'block('built-in/Outport’,[sys,’/’,’Plant fout’1’])
set’param([sys,’/’,’Plant/out’1’),...

'Port’y"1%...

'position’,[240,60,260,80])

add'block(’built-in/Inport’,[sys
set’'param([sys,’/’,’Plant/in"1'],...
Port'"1ie

'position’,[10,60,30,80)])
add’line([sys,’/','Plant’],[115,70;140,70])
add’line([sys,’/’,'Plant’'],[205,70;2385,70])
add’line([sys,’/',’Plant’],[35,70;55,70])

,'Plant/in’1'])

% Finished composite block 'Plant’.

set'param([sys,'/’,’Plant’],...
'position’,[495,80,525,120])

add’'block(’'built-in/Derivative’
set’'param([sys,’/’,’Derivative’],...
'position’,[555,90,585,110])

ys,'/",'Derivative'])

add’'block(’built-in/To Workspace’,[sys,’/’,'To Workspace’])
set’'param([sys,’/’,’To Workspace'],...

‘mat-name’,'time’,...

'buffer’,’1000°,...

'position’,[610,12,660,28])

add’block('built-in/Clock’,[sys.’/",'Clock’])

set'param([sys,’/’,’Clock’],...
'position’,[550,10,570,30])

Y% Subsystem 'OPN’,

new'system([sy
set’param([sys,’/

’ .,'OPN'])
'OPN’],'Location’,[67,61,326,265])

add’block('built-in/Inport’,[sys,’/’,'OPN/in"2'])

ERES

set’param([sys,’/’,’OPN/in"2'],...
'orientation’,3,...

tPors?, 2 s
'position’,[45,140,65,160])

add block('built-in/Inport’,[sys,’/’,’OPN/in"1’])
set’param([sys,’/’,’OPN/in"1],...

Port!,"1%,...

’position’,[20,95,40,115])

add’block(’built-in/Outport’,[sys,’/’,’OPN/out’1’])
set’'param([sys,’/’,’OPN/out’1],...

"Port?1%...

'position’,[205,95,225,115])

add’block(’built-in/Sum’,[sys,’/’,’OPN/Sumsé’])
set’param([sys,’/’,’OPN/Sumé’],...
’inputs’,’4-’,.

pouhon',[QD a7 110,123])

add’'block(’built-in/Constant’,[sys,’/’,’OPN/bias’])
set’param([sys,’/’,’OPN/bias’],...

‘orientation’,1,...

Value’,’60',...

'position’,[45,50,65,70])

add block(’built-in/Saturation’,[sys,’/’,’OPN/Saturation2’])
set'param([sys,’/’,'OPN/Saturation2’],...

'Upper Limit’,’9999’,...

'Lower Limit’,’0’,...

'position’,[150,95,175,115])
*/',’OPN’],|55,135;55,115;85,115])
/',’OPN’],[45,105;85,105])
','OPN’],[180,105;200,105])
/','OPN’],[115,105;145,105])
add’line([sys,’/’,"OPN’],[55,75;55,95;85,95])

Yo Finished composite block 'OPN’.
set’param([sys,’/’,’OPN],...
'orientation’,3,...
'position’,[295,160,315,185])

Yo Subsystem ['Pulse’,13,’Generator’].

new'system([sys,’/’,['Pulse’,13,’Generator’]])

set’param([sys,’/’,['Pulse’,13,'Generator’]],'Location’,[139,185,615,438])

add’block(’built-in/Fen’,[sys,’/’,['Pulse’,13, ’Genernor/B 1))
set’param([sys,’/’,['Pulse’,13,’Generator/B1']],..
'Expr’,’bm*(1-exp(-(u+eo)/bk))*(u>(-1%e0))’,..
'position’,[150,50,190,70])

add’block(’built-in/Fcn’,[sys,’/’,['Pulse’,13,’Generator/B'r’]])
set’'param([sys,’/’,['Pulse’,13,'Generator/B"r’]],...
'Expr’,'bm*(1-exp((u-c0)/bk))*(u<eo)’,...
'position’,[150,180,190,200])

add’block(’built-in/Saturation’,[sys,’/',['Pulse’,13,'Generator/Saturationl’]])

set’param([sys,’/’,['Pulse’,13,Generator/Saturationl’]],...
'Upper Limit’,'9999’,...

'Lower Limit’,’0’,...

'position’,[295,175,320,195])

add’block(’built-in/Saturation’,[sys,’/’,['Pulse’,13,’Generator/Saturation’]])

set’param([sys,’/’,['Pulse’,13,’Generator/Saturation’]],...
'Upper l.imit’,'9999’,...

'Lower Limit’,'0’,...

'position’,[295,55,320,75])

add'block('built-in/Sum’,[sys,’/’,['Pulse’,13,'Generator/Sum4’]])
set’param([sys,’/’,['Pulse’,13,'Generator/Sum4’]],...
'inputs’,'4-',...

'position’,[360,110,380,130])

add'block(’built-in/Sum’,[sys,’/’,['Pulse’,13,’Generator/Sums3’]])
set'param([sys,’/’,['Pulse’,13,'Generator/Sum3’]],...
'inputs’,’-4',...

'position’,[235,175,255,195])

add’block(’built-in/Sum’,[sys,’/’,['Pulse’,13,’Generator/Sum2']])
lc"plnm([lyl '/",['Pulse’,18,'Generator/Sum2']],...

'inpu
'position’ ,[235 55,255,75))

add'block(’built-in/Sum’,[sys,"/’,['Pulse’,13 ’Genetuor/Sums 1)
set’param([sys,’/’,['Pulse’,13, 'Ganentor/Sums']]
'orientation’,2,...

'inputs’,’'+44’,

'position’ ,(255 130 305,150])

add’block(’built-in/Gain’,[sys,’/’,['Pulse’,13 'Genenlor/Gunl’]])
set pll’lm([l’l,'/ J['Pulse’,18,’Generator/Gainl’]],..
'orientation’,2,..

'Gain’,’0.15',...

'position’,[215,123,255,157])

add'block('built-in/Sum’,[sys,'/’,['Pulse’,13,'Generator/Sum?’]])
set’param([sys,’/’,['Pulse’,13,’Generator/Sum?7']],...

'inputs’,'4-’

ponhon’.["s 50 95,70])

add’block(’built-in/Sum’,[sys,’/’,['Pulse’,13,'Generator/Sums’]])
set’param([sys,’/’,['Pulse’,13,’Generator/Sums’]],...
'inputs’,'4+4’,

pnuhon',[n uo 95,200])

add’block(’built-in/Transport Delay’,[sys,’/’,['Pulse’,13,'Generator/Transport Delayl’]])

set'param([sys,’/’,['Pulse’,13,'Generator/Transport Delayl’]],...
‘orientation’,2,...
'Delay Time’,'0’,...
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'Initial Input’,’0’,...
’position’,[120,125,170,155])

add’block(’built-in/Inport’,[sys,’/’,['Pulse’,13,'Generator/in'1']])
set’param([sys,’/’,['Pulse’,13,’Generator/in'1']],...

'Port’,’1',...

‘position’,[5,115,25,135])

add’block(’built-in/Inport’,[sys,’/’,['Pulse’,13,’Generator/in"2']])
set’param([sys,’/’,['Pulse’,13,’Generator/in’2']],...

'Port’,’2",...

'position’,[40,115,60,135])

add'block(’built-in/Outport’,[sys,’/’,['Pulse’,13,’Generator/out’1’]])

set’param([sys,’/’,['Pulse’,13,’Generator/out’1’]],...
"Port’, 1.
'position’,[410,110,430,130])

add'block('built-in/Outport’,[sys,’/’,['Pulse’,13,’Generator/out’2A’]])

set’param([sys,’/’,['Pulse’,13,’Generator/out’2A"],...
‘orientation’,2,...

'Port’,'2’,...

'position’,[75,130,95,150])
add’line([sys,’/’,['Pulse’,13,Generator’
add’line([sys,’/’,[’Pulse’,13,’Generator’
add’line([sys,’/’,[’Pulse’,13,’Generator’

100,60;145,60])
195,60;230,180])
195,60;230,60])

add’line([sys,"/’,
add’line([sys,’/’,
addline([ays,'/",
add’line([sys,’/’,
add’line([sys,’/’,
add’line([sys,’/’,

add’line([sys,’/’,
add’line([sys,’/’,
add’line([sys,’/’,
add’line([sys,’/’,
add’line([sys,’/’,
add’line([ays,’/’,
add’line([sys,’/’,
add’line([sys,’/’,

'Pulse’,13,'Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’
'Pulse’,13,'Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’

'Pulse’,13,’Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’
'Pulse’,13,’Generator’

325,65;325,135;310,135])

325,185;325,145;310,145])
325,185;345,185;345,125;355,125])
325,65;345,65;345,115;355,115])

195,190;230,190])
260,65;290,65))

280,140;260,140])
100,190;145,190])
195,190;215,70;230,70])
210,140;175,140])
30,125;30,55;70,55])
65,125;70,65])
385,120;405,120])
115,140;100,140])

add’line([sys,’/’,['"Pulse’,13,’Generator’
add’line([sys,”/’,['Pulse’,13,’Generator’

65,125;70,185])

,

,

,

,

,

,

,

,

f
add’line([sys,’/’,['Pulse’,13,’Generator’]],[260,185;290,185)])

)

)

)

’

)

,

,

’

,

,[80,125;30,195;70,195])

Yo Finished composite block ['Pulse’,13,’Generator’].

set’'param([sys,’/’,['Pulse’,13,’Generator’]],...
'position’,[320,91,345,129)])

add'block(’built-in/Transport Delay
set’param([sys,’/’,'Transport Delay’]
'Delay Time’,’D’,...

’Initial Input’,’0’,...
'position’,[180,90,225,120])
add’line(sys,[40,105;60,105])
add'line(sys,[50,105;60,105])
add’line(sys,[590,100;605,100])
add’line(sys,[300,100;260,155])
add’line(sys, 260,190;260,205;300,205;300,190])
add’line(sys,[350,120;365,120;365,205;310,205;310,190])
add’line(sys,[300,45;95,45;95,100;105,100])
add’line(sys,[90,110;105,110])
add’line(sys,[230,105;270,1085])
add’line(sys,[530,100;530,215;55,215;60,115])
add’line(sys,[300,45;260,45;260,95;270,95))
add’line(sys,[420,65;430,65;430,95;440,95])
add’line(sys,[575,20;605,20])
add'line(sys,[420,65;420,45;360,45])
add’line(sys,[300,100;315,100])
add’line(sys,[530,100;550,100])
add’line(sys,[470,100;490,100])
add’line(sys,[305,155;305,120;315,120])
add’line(sys,[350,100;375,100;375,65;390,65])
add’line(sys,[350,100;375,100;375,135;385,135])
add’line(sys,[430,135;430,105;440,105])
add’line(sys,[135,105;175,105])
add’line(sys,[530,100;530,60;605,60])
add’line(sys,[50,105;50,45])
add’line(sys,[260,190;235,190))

% Return any arguments.

if (nargin — nargout)

% Must use feval here to access system in memory
if (nergin > 3)

if (flag ==
eval(['[ret,x0,xstr]=",3ys,'(t,x,u,flag);'])

else

eval(['ret =7, sys,’(1,x,u,flag);’])

end

else

[ret,x0,str] = feval(sys);

end

ys,’/',’Transport Delay’])

end
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Summary

A System Modelling of Human Saccadic Eye Movement
Yutaka SEKIKAWA!), Yoshihide Suzuk1?, Fumio OKUYAMA®)
and Kazuo YaNAY

1.2 Faculty of Engineering, Hosei University |
3)Faculty of Medical, Tokyo Medical and Dental University !

A simulation system of the saccadic eye movement using MATLAB has been described. Robinson’s
model and Gisbergen’s model are combined to describe the whole system. Parameter optimization of
both eye movement speed change and saccade delay distribution have been built in the system. The
system can be utilized for detecting abnormality of the eye movement e.g. of psychiatric patients.
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