Friday Update

VR Guided Skull-Base Surgery Project



Joint Position to Simulator Update

* Jintan Demo'd this at Wednesday's Galen Meeting



Simulation Updates

* Added the volumetric model into the Galen world
* Added the drill model into the Galen world
* Migrating drilling algorithm

* Light-weight volumetric drilling

* Next step:
o Attach drill to Galen end-effector
 Fine tune the Galen mesh model




Technical Approach 1: 2-Way Control Scheme

AMBF Simulator GalenES ForceBehaviorMode
Fsim= Kp>k(qsim - qrobot) + Kd*(qsim - qrobot)

Command joint Payload: SimulatorJoint State

velocity mode
Update
simulator joint
state based on
virtual volume
and constraints

May also need a KI term??
Since tracking movement??

Payload: Robot Joint State

c-1sim_new= I<p*(qrobot - qsim) + Kd*(qrobot - qsim)

Note: Changes to standard
pipelineare highlighted

Total Slides: 11 5



Sim to Robot Update

J - UQ\oc\‘\y

Tt Ko {J( %, %)] + 1% [M\/s, \/Q)]




1. Calculate Position Difference
P, = FwdKinTip(q,) = [X, Y, z, 8,, 6,)m
Pr= Frm4x4(Rt,p, tlp) => [X Y, Z, err et]robot
d(PSI P ) = Ps_ Pr

2. Calculate Velocity Difference
Vs = J(q)TooITlp o (qs) = [Vx; yI 20 Wy Wy]sim
Vr = J(q)TooITlp . (qr) = [VX' y? Var Wy WY]VObOt

Payload: Simulator Joint State

Joint Position = gs =(q1, 92, 93, g4, 95)

Joint Velocity = gs = (41, 42, 43, 44, 45) d(P,, P,)=V.—V,
Can we receive cartesian 3. Calculate Resulting Force Vector at ToolTip
position/vel at tool tip from = * %
sim? Would Simplify Math 5|m kp d(PS Pr) + kd d(VS Vr)

= [Fx, Fy, Fz, Tx, Ty, Tz = 0]

4. Resolve Force Vector at End Effector and Sum
Fsim_ee = (gee_tip*[FX; Fy; FZ; 1]1 gee_tip*[TX; Ty; TZ; 1])?

I:total = I:sim_ee + I:handle




Other Updates

* Emailed Dr. Creighton about IRB
e Group Repository location



Timeline

Robot gets feedback from

simulation
Add “Volumetric Finetune
Drilling” to Galen Robot mesh modelsin
World virtual world
Assemble Testing synced
and test combined virtu Robotand
al environment simulation
VR Support

Interface for combining other groups'
work

Usability improvement

Working towards maximum Final Report
deliverables Final Presentation



