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* The following code is Copyright © 2003 by ITAC Systems, Inc.
The following GILOBAL variables constitute the current and historical STATE

of the system:
*/
int
index, //Tndex into civenlar buffers for running statistics
const int
chuflen=32; //suggested length for the statistics circular buffer
A=1000; //suggested value (experimentally determined)
B=1750; //supgested value (experimentally determined, but > A)
lowalpha=0.3; //tracking confidence value thxeshold for "stil]"
stillxy=5; //measured dx or dy below which measurement is "still”
long
illumination, //Mlumination value from shutter and brightness
alpha, /fthe tracking confidence value
beta, ffvelocity bleed rate parameter
Mdzx, /fmeasured X-increment, obtained from sensor
Mdy, ffmeasured Y-increment, obtained from sensor
dt, f/delta-time since last sample
Pdx, {/Projected X-increment
Pdy, /[Projected Y-increment
dx, {/enhanced X-increment to be delivered to Client
dy, Hephanced Y-increment to be delivered to Client
ds, /finecremental ate length = sqrt(dx"2 + dy"2).
alk, {fpresent clock reading
speed, {iearsor speed (are length per unit time)
t, HX-component of unit tangent vector
ty, /I -component of unit tangent vector
Knx, /fX~component of the curvature vector
Kny, {I¥-component of the curvature vector
X, /Mength of the curvature vector, ak.a. the curvature
Khist[cbuflen], {/history of curvature of length cbuflen
index, /findex into the khist buffer
nX, /fX-component of unit normal to the curve
ny, /Y -component of unit tormal to the curve
COSW, flcosine of angle (nx,ny) rotates each time
siow, " /lsine of angle (rx,ay) rotates each time
{//The following "old" vaiues are updated before returning
cliold,
dxold,

gbooooao
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dyold,
dsold,
txold,
tyold,
nxold,
nyold;

void RESET() 4
/{ Initialize state variables prier to first interrupt

speed=0; K =0;

x=ty=0,

txold =tyold = 0;

dsold = 0;

nxold = nyold = 0;
for(index=0;index-++;cbuflen) Khist[index]=0.;
index =0;

clk = gettime();

}

void START() {
i
i Get (MdX MdAY) and tracking data frorn, Sensor

/1 Compute the tracking confidence value (alpha) and other necessary values
// Apply "still" threshold to measured dx and dy
i e T

I/ Get values from the sensor chip.
PollSensor(*Mdx, *Mdy, *shutterval, *BSET, BMIN);
illumination = shutterval *(BSET-BMIN)/4;
alpha = 1.0 - max(0.0,min(},0 (illuaination - A)/(B - A) ));
// alpha is the "tracking confidence value": alpha =1 for perfect tracking
if (Mdx <= stillxy) and (Mdy <= stillxy) and (alpha <= lowalpha))
Mdx = 0; //if confidence is low and Mdx and Mdy are both small,
Mdy = 0; //then apply "still" threshold to both Mdx and Mdy
clkold =clk; _
ck = gettime();
if(clkold > clk)
clkold = clkold - MAX TIME; // protect against time-wrap
dt = clk - clkold; .

L L e i T
!/ Project (Pdx. Pdy) from the History

// (cf: Lindgren, B.W., Vector Calculus, McMillan, New York, 1964, p.63)
O e e e

gbooog

ds = speed*dt; // Note that spsed is from the history.
// The following two statements rotate the unit radius vector
// through a fixed angle.

nx = K *(cosw*nxold - sinw*nyold);

ny =K*(sinw*mxold + cosw*nyold);

dsK  =4ds*K;
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// The following two statemerts scale the unit normal vector
{/ and add it to the previous tangent vector.
// Note that previous tangent vectors were calculated during previous
/{ iteration using ephanced dx, dy from that previous iteration.
xtndx = tx + dsK*nx; // resultant of prior tapgent and present curvature (x)
xtndy =ty + dsK*ny; // resultant of prior tangent and present curvature )
lenxtnd = sqri(xtudx*xtndx + xtndy*xtndy);
{/ The following two statements renormalize the tangent vector
// for uge in the next iteration.
% = xtndx/lenxtnd; // new tangent vector (x)
ty = xtady/lenxind; // new tangent vector (¥)
// The following two statements scale the tangent vector to account for the speed
// of cursor motion resulting i the new projected motion vector (Pdx,Pdy).
Pdx  =ds"tx;
Pdy = ds*ty;
T i g a e
/! Compute enhanced (dx,dy) from sensor (Mdx,Mdy) and from (Pdx,Pdy)
i and deliver it to the Client
T s
dx  =Madx*alpha + (1.0-alpha)*Pdx; :
dy = Mdy*alpha + (1.0-alpha)*Pdy;
DeliverToClient(dx,dy);
T i i
// Update the History
i

ds = gart(dx*ductdy*dy);
if{de=0} {
//No motion
RESETQ;
}
else {

speed = ds/dt;
speed = gpeed*(beta+alpha*(1.0-beta*alpha)); // "Speed Bleed"
tx = dx/ds;
ty = dy/ds;
dsAvg = 2.0/(ds + dsold);
Enx = (- txold)*dsAvg;
Kny =(ty-tyold)*dsAvg;
K = sgri(Knx*Knx -+ Kny*Kny);
// smooth out the higtorical values of curvature XK.
Ksum = Ksum + K - Khist[index];
Khist[index] = K;
" index = mod(index+1,chuflen); // Increment index modulo ¢buflen
K = Ksum/(float)cbuflen;
// end smoothing
X = Knx/K;

gbooog
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ny = Kny/K;
siow  =nx*nyold - ny*nxold;
if(sinw == 0.) cosw=1;

else COSW = nx*nxold + ny*nyold;
txold =tx;
tyold =ty
nxold =nx;
nyold =ny;
dxold =dx;
dyold = dy;
dsold =ds;

)
T T T

/' Retwin from Interrumpt
ff/a’f/!/f/f///////f///////J’///////////.’f////!/!/////////////f/lf’f/!///////I/////l

Retumn;

}
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