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Implementation of a Controllable Interrupt Timer
for Haptic Control System.
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In this paper, we propose a controllable interrupt Zy| 5 njg Ejd}?ﬂﬂ- ¢l Windows® Ele]d >z}
timer for haptic control system. haptic control system, B=so) Eloln) ey FWie FaE ¢A T
wh1f:h was divided mto two Drocesses as virtual Bely FZ ¢ %% Tz gdea] VL e &x
environmeni(VE) manager and haptic controller The 4o Bm glomd NES Hoa HEFHr] 4o

VE manager displays the 3D graphic scene at low
update rates 25Hz and haptic controller controls the
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haptic display at high update rates 1000Hz. To archive —E— AR dRg Fagdd d8% 42"
the accurate update rate, we have imple- mented =a =7NE RAH 57T A

timer so called “AccTimer” bhased on Windows® E =FE QUL #49 Windows £330 o
multimedia {unctions. The proposed “Acc Timer” for wtA el glolm g fAlel gElrvle] Ao e
haptic control system has been imple- mented in a 71Ere B “AccTimer” 8 A o] & Clo)w 2 Ao
personal computer with a 6-DOF haptic interface. B o)Z &7} Aie] Aadd ggedch £ @l-
E}_{perimental resulls show tlhal: our system is robust =70 o] AlaEle o]@ ek Eloln]E oj&Ele] ©
with respect to tolerances in the control rates, and o] PColAd VE wjudel 27 AejRa v 01
alsn, through the accurate control rate the operator =z g9

can always feel a stable [orce.
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Algorithmically -defined limer
If timer is running system
Set thread ID and resolution
Create thread with thread callback function
Map callback function to VE manager
ELSE thread is running in sysiem
Release thread and callback pointer
Set timer ID, resolution and interval
Stare system elapse Lime
Determine optimal resolution factor
Begin timer period
Set time to event with callback function

Blo|m & MFC 7[¥te g vhen] Az FEHA
ALEEE oA BmEE olEjet FTh

CAccTimer accTimer;

accTimer.Set{ TimerCallbackFune, this);
acc Timer Resolution(HAPTIC_PERIOD);
accTimer.Interval(HAPTIC_PERIOD);
accTimer. Thread();

VEManager.period = VE_MAN PERIOD);
sDevice = new CHapticController;
sDevice->Devicelnitializel);

VEManager. AddHapticDev(sDevice};

void CShinGIRUView::TimerCallbackFunc{void+ arg}
{
cShinGIRUView *view = (CShinGIRUViews_Jarg,
view->VEManager HapticStep(HAPTIC_PERIOQD);
}
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Notions:

At . the peried of haptic controlier updates
t=Fk- i  the period of VE Manager updates

v, : velocity of the object

W, M : angular velocity and mass of the olject,
I ! the inertia matrix of the object

P(H, N(& * the position and normal of the plane
F

JA)] . the force from the plane to the operator

) . the force from an operatior to cohject

Producer of the VE Manager
Receive F, C(nT)

Update each object’s velocily
sinTi=v{(n— 1T+ (1/m)  F,
wluN=al{n—17T)
+ P U (D) =P {({n—1)T) % F,
Updale the positien of all objects.
Find closet point ol the objeti @ Pl=T)
Calculate normal for each object :
N nT = C(nT— PlaD/|C(nT)—P{nT)|
Send P(xT) and N,(»T) Lo haptic controller

Producer of the hapiic controller
Receive PinT) and N{aT)
For i=aT to i={n+1)T-A1
Get the position of the end-effecter : C(f)
Interpolate planes :

PiA=(—=T)/ T P(nT)
+{1—= (=T T) - P{(n—10T)

N(H=(t—aD)/T  N(»T)
+(A=(t—uD)T)  N{(n—1T)

Calculate force :
If (CC(H—Pi(D), N.COIN(D 0 then
FLO=((C(H— P, NN
Else F{H=0
If t=nT then F(H=7{D
=+ At
Send F, to the haptic device.
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IEncoders
E’]A Cony. Encoder
Reader
Torque
Command

Kinematics

Jacobian App. Analysis
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