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Abstract : This paper explores design and control methods of a surgical robot for total hip
replacement surgery which can be easily maneuvered by a surgeon like an advanced surgical
tool. The 3-DOF in-parallel surgical robot is fixed directly onto patient’s femur by the bone
clamp during surgery. With the master/slave combined surgical robot, the surgeon can directly
control the motionof the surgical robot with surgeon’s experience and judgment during operation.
For the easiness of operation, the master/slave combined robot is controlled using admittance
control paradigm. And for the precise operation, the robot motion is restricted at the surgical
boundary using virtual hard wall display.
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manipulator, admittance control, virtual hard wall display

1. A8

83 H P& (Total Hip Replacement surgery, THR)
< 944, A, ATl 48 Yol &AL o, HAle) F
722 AAdD 1@d9 715S AHEA 3] A4, &4 18
A& A 4F VAR dAshs JY&olde) . JAFBAE
Qo) DA W] We} AMEE AMgsk: Aged Al
EE AR E APER FEEY, A|REE ARRHA 22
APgAM = s AYE (femoral stem) ] T3 FI Alol2
w7t dars gojge= i nASA gok. 22U 71&e] AUEE
ARREIA e Agedie s AYEo] qE I HAT T
£ Fagel o8 sFlnE, diE AYEIH dET Alold] Fol
A4 5 dol & F AFTIM] dojAn, UF BE FHE
gEA71E EARel Ackis).

ol FAgfe] A FEo FARE Bty A FUP
BRS o) 439 g AU &) A EF7F H2 A9H
2 3leni, roBoboc(s]- cTHOIE 9} 5% 27te} YY2RG ol
43te] o2 AYd H2ol =t dislEef A 4YEol ANY
FE A JHEshe Aladgoeg A43td dAlel oJ2x gl
ot 22y ole} e R AL UL AR, c78F 2 3
A Azl e B33 Aol Yasts, astoln 277k AM A
A FEdME Ay ARRSA Zaian ok, =3 v)E] Add 5
2ol 2R oF g2 AP, & EFlS 2R F
g A7t FF 2FY 5 o, Adel AR dig A=}
B0 £ A LAY 7 AE A8 Yo dAY F s FE4
ol BojA)= T o},

metA FE&4 ol giatel] oH A ARHES 0D
o A7t £& 22X A2¥Y Mol LAY, £ 2R
€ A7t AR =FE0 2EL A F¢ AYE Bzd
FE 71%% 3IEF FHis Aol 27

¥ =2oME bone clamp® Fi 219 Ui Zo] AR
B3, BE AolAE olf3ld & wiE TIdA &
o, A & ZRE AN 2FEH9 it FYI wdd
o8 F&& 1Y ¥ 4 AA 3= master/slave HHE 1
Y e 2R HAIY Aoje dE . ¢ 2aF
A7, 9 8 1283t £4 XL 3pOF in-parallel
manipulator2 AA¥C. At 22E A} =53¢ 5+ 4
28 2¥o] masterd A% master/slave 5YY F=
& A8, gAY JhEke @ BHEE olfstd 2R §F
4 Z23t admittance display Hgo] disf dsict,

2. ¢ 2R A28 2R 43 44

@A A3 Basts 48 FE¢ 2R A29L 39 1
3 o] gauge part® E 3 starter, bone clamp and
frame, surgical rocbot2E TFAHCT. 7|29 Fe ZE
o A% 2o HE A9 $3o YN Alolg BAE 47 4
3 B 71 Agdedt 44 Y1E PP o1& AR,
F& F ¥l EHo[A A AU olE B HH A
Boz Ao s TAPCl Ak, 2 & ITFe)A A
et NAWLe % ZEo| bone clamp®t framed F3
sl 2o 9o nAHRE, TELE HAEI] ol
starter® °lgdla £& AANE A 3P AY
Hol WY glo} s & AXt 2o EApole] BA
g ARE + A B, a2 A8 5 HFHo) B AR
239 4K AA &oldyy, Ao N2RE FHT F
LA |t

540



