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Abstract

BACKGROUND: The correct and effective acupuncture manipulation of famous doctors are used to generate the
realistic visual, auditory and tactile integrated computer virtual environments for acupuncture simulation based on
the various techniques with the core of computer, which can greatly enhance the realism of the operator, and
reduce the clinical acupuncture accidents.

OBJECTIVE: To establish the virtual Shenshu acupuncture force feedback simulation system.

METHODS: Based on the force feedback device, the Shenyu manipulations from the famous acupuncturists were
collected and integrated into the digital virtual body. On the three-dimensional digital human body integrated with
information of Shenshu, the interaction force of needle body and tissues during the acupuncture process was
analyzed with the virtual reality technology according to physical characteristics of the tissues within Shenshu, in
order to establish the mechanical model to simulate needle body force, and to transmit truly to the operator by the
force feedback device.

RESUTLS AND CONCLUSION: Shenshu virtual acupuncture force feedback simulation was preliminary
established, and the sense of touch could be reproduced lively during mimic the acupuncture of Shenshu on the
visualized virtual acupuncture human. Shenyu acupuncture force feedback researches have provided a
preliminary exploration for virtual acupuncture that integrated with the information of visual, tactile and force
feedback, and also provided a dynamic one-on-one simulation means for acupuncture teaching.
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Figure 1 Definition of head transition coordinate system
during three-dimensional positioning of Shenyu
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Figure 2 Selection of appropriate projection plane of
transition coordinate system during
three-dimensional positioning of Shenshu
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Figure 3 Sphere and capsule-like representation model of
Shenyu
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Figure 4 Concial representation model of Shenyu

Z Ay ARBI AR S BIFNERAE . W L AT R A
G, B B IR IR A R T ik B PRI AR N ) 45 44 . LA
VOXEL-MAN K $80 NAK 0 FF &S 65 38 3 % 7¢I ) 2
JR LSRR DGR UG o1, eh e 2 Hh AH O 1
I AP IR B R AL, S i st 5 0 e e P R
gt, SEIE AT TUR RIS L. e SRS AT B AT T
AT RN R ALBE L T SO AU, T 75 380 i L
SR

S ey EE RS N R RIS E Visual e+ gn FE RS
W, JE I e+ R R AR RUBR BT o R I R SR R R
L TR VAR RS L SRS B
i E W5, 2 F BRIl s AR, RIS ALY
HURRYE, S HTEN IR P AR S A UNA EAE R T, 2
SE AR RSN R AZ 7, BN A T R S, T
T3 oy S e VRS AL 35 31 ) S ASCL 4E  I A
N A4 2 i FOL S i o L ) R A B R G

- EEmA —— == w

position curve

—\.Uvml‘\)r._u\ju.__\ L;{_..\_]‘Jl‘_’ ,f\'l ﬁr - _{ﬁ_ 3 ,(_;'“WI f".l

velocity curve

gk

force curve

T ISR ST 2 5 A 7 R T IE B R L L )
JE ) 3 5% it £k

K5 AT CHEMIRS . B JrEE )RR

Figure 5 Force feedback curve of position, velocity and
force of Shenyu needling
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Figure 6 Force feedback human-computer interaction of
Shenyu acupuncture
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