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Equations: 
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Parameters: 
Kse = 1.8 g tension/degree  

KP = 0.86 g tension/degree  

BP = 0.018 g tension-sec/degree  

JP = 4.3 ³ 10 
-5 g tension-s2/degree  

NAG-Pulse = PH (see following Table) 

NANT-Pulse 
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NAG-Step = (16 + 0.8Ǥq) g tension 

NANT-Step = (16 - 0.06Ǥq) g tension 

tAG-AC = (13 - 0.1Ǥq) ms 

tAG-DE = 2 ms 

tANT-AC = 3 ms 

tANT-DE = 11 ms 

Agonist Pulse Width (PW) (see following Table) 
Antagonist PW circumscribes Agonist PW by 3 ms on each side 
 

Magnitude (degree) Pulse Width, PW, (ms) Pulse Height, PH, (g) 

0.1 10 17.6 

0.5 10 20 

1 11 22 

5 15 53 



10 20 87 

20 31 124 

30 40 155 

 
For the previous parameters, the nonlinear force-velocity relationships are given as:  
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Initial Conditions for 10 degree saccade: 
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 Pulse : duration=20 ms and Magnitude = 87

 Step: Magnitude = 16 0.8 24

 Pulse : duration=26 ms and Magnitude 5 16 0.7931

 Step: Magnitude = 16 0.06 15.4
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tAG-AC = (13 - 0.1Ǥq) = 0.011 ms 
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MATLAB Code for initial conditions: 
 
>> %dTheta: Input parameter 
dTheta=input('dTheta Value in degrees: ') 
zero=10e-3; 
switch dTheta 
    case 0.1, PH=17.6; PW=10e-3; 
    case 0.5, PH=20;   PW=10e-3; 
    case 1,   PH=22;   PW=11e-3; 
    case 5,   PH=53;   PW=15e-3; 
    case 10,  PH=87;   PW=20e-3; 
    case 20,  PH=124;  PW=31e-3; 
    case 30,  PH=155;  PW=40e-3; 
end; 
N_AG_Pulse=PH; 
N_AG_Step=16+0.8*dTheta; 
N_AN_Pulse=0.5+16*exp(-dTheta/2.5); 
N_AN_Step=16-0.06*dTheta; 
TauAG_AC=(13-0.1*dTheta)*1e-3; 
dTheta Value in degrees: 10 

t

To Workspace4

F_AN

To Workspace3

F_AG

To Workspace2

N_AN

To Workspace1

N_AG

To Workspace

Thetadot

Theta2dot

Theta

ScopeNAN

ScopeNAG

ScopeFAN

ScopeFAG

F_AG

F_ANT

x1

v 1

v 1dot

Model

-K-

Gain2

-K-

Gain1

-K-

Gain

N_AN F_AN

FAntagonist

N_AG F_AG

FAgonist

Clock

Add1

Add

ANStep

ANPulseOn

ANPulseOff

AGStep

AGPulseOn

AGPulseOff

 
 



Fag_dot
1

F_AG

2e-3

Tau_AG_DE

-C-

Tau_AG_AC
Switch

Scope

1

s

IntegratorDivide

1

N_AG

 

Fan_dot
1

F_AN

11e-3

Tau_AN_DE

3e-3

Tau_AN_AC

Switch

Scope

1

s

IntegratorDivide

1

N_AN

 



Kse(x2-x1)

Kse(x1-x3)

3

v1dot

2

v1

1

x1

-K-

Kp

-K-

K_se1

-K-

K_se

-K-

K_0.25

1

s

Intv1

1

s

IntX3

1

s

IntX2

1

s

IntX1

Divide1

Divide

-K-

Bp

-K-

ANTb

40

ANTa

-K-

AGb

-K-

1/J

2

F_ANT

1 F_AG

 
 
Active State Tensions 
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Neural Inputs 
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Theta, Velocity and Acceleration 
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