Proceedings of the 12"
KACC, October 1997

tHsed AUEHNEY ALE AE FAFE U Y

Analysis of Microsurgery Task for developing Microsurgery Manipulator
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Abstracts Since surgery is usually a difficult task because of physiological tremor, eye strain, hand tremor, contagious and radioactive hazard. it is

necessary to develop micro-surgery telerobotic system using improved tools suitable for their specific tasks. Nowadays the growth of interest on

nucrosurgery and medical applications of robotics has been so rapid. But the medical robots are only practical applications of the industrial robots. This

naper identifies five general areas of advanced microsurgery based on the current technological background and expertise, and analyzes the motion, tool

and accuracy with respect to microsurgery task, and proposes the criteria to evaluate micro-surgical manipulator. The analysis of microsurgery can be

helpful to clarify some basic concept and design of micro-surgical manipulators. With these data, we will also propose an efficient in-parallel-platform

manipulator having special kinematic structure suitable for microsurgery.
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Medical Rohotics

* Ortheses and Prostheses
* Daity life home assistance
* Robotics systems for hospitals

* Othopaedic surgery
* Otological surgery
* Spine surgery

* Transplant surgery
* Vascular surgery

* Otorhinolaryngology

{ear, nose and throat) surgery

Human Assistant |
and Rehabllitation |
Robotics i

Robots for
Surgery

Telssurgery
Telepresence

Bio-Robotics

* Ophthaimic surgery
* Brain surgery

* Microvascular surgery

* Minimally Invasive surgery

* Laparoscopy
.Y

* Endoscopy
* Arthroscopy

* Robots as artificial lifa
for better understanding human

physiology and pathology

* Angioscop
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Fig. 1 State of the Art of the Medical Robots



2.1. 938 4% (Telesurgery, Teleoperation for Surgery)
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2.2. UM 4= (Microsurgery)
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2.2.2. 4 & (Ophthalmic Surgery)
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2.2.3. ¥ 4@ (Brain Surgery)
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2.2.4. 9 Y @4 &(Microvascular Surgery)
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Table. 1 Analysis of the Microsurgical Environment

Field Ophthalmic Brain Minimally Microvalscular
Surgery Surgery Invasive Surgery
Content Surgery
Task Corneal Graft Stereotatic Angoiscopy Microvalscular
Brain
Tool Trephine Microgripper Microscissors, Micropipette,
Microlaparoscopy Microgripper
DOF 4 5 6 6
Workspace 10~1000pm 300~2000pum 200~5000um 40~2000pum
Motion Screwing, Puncturing, Cutting, Holding, Fitting,
Cutting Cutting Pushing and Cutting
Fitting
Accuracy 15~30pm 20~40um 30~600pum 25~-50um
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Fig. 3 Microsurgery and Degree of Freedom
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2 &E 52 (Minimally  Invasive Surgery) $0°} FQ dF
hgela, of FEE HYEY, FE&F5} BEME B
93t oA FEg U Edoleo] Bagl EHES ol wil

MALE Fol HALFL MY 9% 4YPaY FEwow

FEE £ Jde gAFEEE AHFE WHE oy EdolyE
A<tsiadct. AgdE Tz HdY THS AT AFE AY
Zoll o

E dFE HAEXE( AAME  HMP96-E-5-1015 )2
e led( AFEE ONN23110 el X Qo] 9gstd
FEE o oo ZAEYPYt

¥} EY

[1] S.Lee and H.S.Lee, “An Advanced Teleoperator Control System:
Design and Evaluation”, Proc. of IEEE Int. Conf. on Robotics and
Automation, pp. 859-864, 1992.

[2] P.S.Schenker,H.Das,T.Ohm, “Development of a Master-Slave
Manipulator for Dexterity-Enhanced Microsurgery”, in
Telemanipulator and Telepresence Technologies, SPIE Proc. 2351,
Boston, MA October 1994.

[3] R.H.Tayior, J Funda, B.Eldridge et. al, “A Telerobotic Assistant for
Laparoscopic Surgery”, IEEE Engineering in Medicine and Biology.
May/June pp. 279-288, 1995.

[4] P.S.Green, J.W Hill, ].F Jensen, A Shah, “Telepresence Surgery”,
IEEE Engineering in Medicine and Biology, May/June pp. 324-329,
1995.

[SIR.F. Young, “Application of Robotics to Stereotatic Neurosugery”,
Neurosurgical Research: 9. 123-128, 1987.

6] R. Hurteat, S.Desanits, E. Begin and M.Gagnier, “Laparoscopic
Surgery Assisted by a Robotic Cameraman: Concept and
Experimental Results”, Proc. of IEEE Int. Conf. on Robotics and
Automation, pp. 2286-2289, Sandiego, May 8-13, 1994.

[7] C.W.Burckhardt, P.Flury, D.Glauser, “Stereotactic Brain Surgery”,
IEEE Engineering in Medicine and Biology, May/June pp. 314-317,
1995.

[8] Y.S. Kwoh, J. Hou , E. Jonkheere, “A Robot with Improved Absolute
Positioning Accuracy for CT Guided stereotatic Brain Surgery”,
IEEE Trans. on Biomedical Engineering: 5(2): 1988.

{9] P.Dario, E.Guglieimelli, B.Allotta, M.C.Vamoza “Robotics for
Medical Applications”, I[EEE Robot and Automation
pp.44-56 1996.

{10} K.W.Grace, J.E.Golgate, M.R.Glucksberg, “A Six Degree of
Freedom Micro-manipulator for Ophthalmic Surgery”. Proc. of
IEEE Int. Conf. on Robotics and Automation, pp. 630-635, 1993,

[11] T.Arai, R.Stoughton, “Micro hand module using parallel link
mechanism”, Proc. of the Japan U.S.A 1992.

[12] Jeff. Wendlandt, S.Shankar.Sastry, “Design and Control of a
Simplified Stewart Platform for Endoscopy”, Proc.of IEEE Int.

Magazine.

Conference on Decision and Control, 1994,



