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Abstract: A magnetic actuation system of an interventional surgical robot was studied , which is a new type of
electromagnetic driving device that uses a mobile coil with a ferrous core to realize the magnetic driving in large
space. By using the method of maximizing the magnetic field in the target region, the coil model's geometry was
optimized and solved under the constraints of payload and heat dissipation. A Jacobian inverse matrix was added to
the magnetic field measurement and control loop, and an on-line updating iterative mapping method was used to
generate the required magnetic induction and gradients to drive the catheter motion at given values. Three magnetic
field trajectories which are in a spherical workspace with a radius of 1 300 mm were measured by Tesla meters and
Hall effect sensors. The minimum intensity of magnetic induction is 20 mT, the maximum is 80 mT, and the
gradient is 0.6 mT/mm. The device has a strong novelty and achieves the desired effect.

Key words: advanced robot; magnetic manipulation system; non-linear actuation; iterative mapping;

optimized design

TEN AT AR, LT ARG M N
T A 07 2 O T, i PR O ARG
M4 RGN TE T3 T L VR T
JE IR T I PR B2 AR RO ERE , MOl Y B8 A= 2 22
Ao AR s TR] R A% B8 55 DI A R i 31 52 Bl PR 4
VR0 R T Ff R SR TR AR A8 O L N TR Y

S E A B T AR IR, TR AR S 2 1) A B
P N L S K & S ¢ N KSR SR R E e RE S
BT R RS aR ABOARY,

SeHEHL AR A BE UK 3 2 58 iz 0 1% K Bl £
AREZA P 551 KM 24 A w2 Pl il o —
A F R SRR R — AN 51, A T 4 v 1 £ B i

TEERN AEER(1965—) , 5, AFL, M TN, Email : rzm156899@163.com

22



AEER, S R ILEARE A AR R G R IR S AR it

WA 2022F H52K F12H

% B2 A5 1 37 , (B T A 2 18] i T 47 e M A 221,
5 2 R F AT R Bl K RERRS, 2R S8 AT A BRI AR
23 [H) BLARAE IS AT (R EEB T B A AT AL
Fe it AT RERYIE B ER A LRI SR

TERE IR SN R GEBET T, U RORE 9 28 1 4K Bl 4
AR FAREE &, BOZRENS 523 — BT BLAY S itk
WL AL 719\ (advanced robot for magnetic ma-
nipulation,ARMM)%%,ﬁﬂE 1. &G, re
e 04 R R 2l i 2 P B A 61 L EERY
URI0 ML I, 7EBKE TAE2S [ N RN R 5
SEPLARZ MR WA B 5l ; S 1 HL G 2R V) ) 1 3R 2
AT B TR BOE Y ARE 3, T 52 I
FNETARETE L A N AR OL & 1 E L

N
BT eI BL AR AR

Fig.1  Advanced robot for magnetic manipulation system
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Fig. 2 Magnetic actuation strategy in the ARMM system
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Fig.3 Model of coil geometry
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