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I What do we do?

Develop computational methods and hardware, and
Integrate them for performing image-guided and
robot-assisted interventions and surgeries ...

From Concepts to Actual Working Prototypes!
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We bridge and link the physical and the cyber world




MIROS o

MR MRData(t) e o____SGPU |
Scanner  ScannerState(t) » Visualization, _Visual
< AoP(t) »: Module ! :> interface
r-——---bt-=---- | Einlly Sl
I - I | |mmmmmmm e e e e == 4 i
MRData(t) —» Senls\;);di?gtrm [ S B | Motion-Filter 1
LT : ! Module [GPGPU "\ | rF_P_G_A_'g___\
____________________ : 1 |
| Data Processing Module ! E Collision [|J} Collision || 5p (t) ! {Encoders (1)}
1 ; ] GUIDE
{TP,(r, )} —»{GC,(r, t)} AOP(t) >_._:_ Detection Response e :4
!_ ____________________ I : I | | : 1 Force_ | {DOFFF|(t)}
NI T l — ' 1| Feedback !
AOP(D):- | ] OPND i! Module !
{Encoderspogor()}  MARK/TUBE | i1 | | S i
| A [
- I I
FRGA-1_¥____> N o
RO§OT ¥ Robot Control | |i"---t------}------ S Force-feedback
I Module oo essessssseen S ; Interface
----------- RobotState(t)
{DOF g ar(t)}

Medical Robotics laboratory CS@UH




Dr. N. Navkar

Computational Thread: Processing
#3

Slices #1
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Slice #1 @ Slices #2 & #3
_ -1 Control Curves ==
Diastole Systole @ Diastole Systole
Force Feedback <::| Dynamic :'> Visual
Interface Virtual Fixtures Interface

Medical Robotics laboratory CS@UH



Cardiac Surgeries (Fast-fast-fast!!!)

Virtual Fixtures Generated On-the-Fly from the
Continuous Feed of the Real-time MRI

Guidance Virtual Fixtures Forbidden Region Virtual Fixtures

Maneuver on the curve Maneuver inside the corridor

NO NEED for Models, Assumptions and

r m lonal | rs!
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“ N. Navkar & Dr. E. Yenlaras

‘%’f N ®The forces exerted on the operator

T direct the actual robot (gray) to match
its proxy (green)

®The proxy is calculated to stay always
inside the forbidden region corridor

Force-Feedback Interface Visualization Interface
(In-house developed 5 DoF) (High Definition LCD)
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I In-house Developed MR-compatible Robot

N. Sternberg (PhD); H. Zaid, BSBME; J. An (PhD)
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Robot Controls which markers
are MR visible!
-Faster
- Less Computing!

I
\I\ Photo-resistor

Light protective
sleeve

Lens cap

Optical fiber

| Cable (15m)

Medical Robotics laboratory CS@UH



©
O
o
al
D
5
O
O
Z
©
2
=1
@,
s
ad
=
©
c
T

<

(T ISEEIN

Q
Q
LL
x
<B)
M
4+
Y—
ol LG
o
d

t MRI and

' CO

optical sensing!

Dr. Ahmet Sonmez
endoscopic work on
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Thank you!

E-mail: ntsekos@cs.uﬁ.eu
Visit us at PGH 315
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