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An augmented reality navigation system for
interventional surgery
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Science and Technology, Shanghai 200093, China )

Abstract: Traditional surgical navigation systems require operators to switch their eyes between
the display screen and the lesion area. In order to solve this problem, augmented reality surgical
navigation has been applied. This paper designs an augmented reality navigation system for
interventional surgery in order to solve the problem that the operator cannot directly observe the
relative position of the patient's lesion and surgical instruments during interventional
procedures.The Unity software is used as the development platform to design the virtual surgical
path before surgery and to display the relative distance between the lesion area and the surgical
instruments in real time intraoperatively. The accuracy of the navigation system was verified using
skull and ladder table experiments, and the virtual display showed an error of about 3.3 mm. This
study confirms the feasibility of augmented reality surgical navigation for preoperative planning

and real-time intraoperative guidance in interventional procedures.
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Fig. 1 AR clinical navigation system
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Fig.2 System workflow diagram
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Fig. 5 Intraoperative augmented reality effect
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Fig. 6 Accuracy verification experimental

model and marker points

(1)@t Unity 80F, ¥itirms s A
AR R%z .

(2)fi#k AR IRGE, #37 AR RMARLES T
VESG I . TERG RIS o h FHRARE, #i—
SENNFF R sh 3 4 A~ =4 IEsCHify e, JFidstt
ZIRE BT IAED G R A AR bR 2R AR AR, 155
e PR B AR R 5 AR HRAEAR BT 22 (1 s 4 4
T

(3) FHEREHR U 5 A SRR AL 1 2 6 7R
SEPREACT A bR, TR G IR AR bR R S
S5 SOIRA IR R 2 B AR I T2

(ARHEL R (2) ML BR (3) i A 8 1 e 4
e, BB T

(5) 445 HE 700 o 5 B P B 2k
e AR IR, (AT LASTEL ECICHE £ 5 SO
ST

(6) S T 7 P4 T e 52
HEPR 15 O S 5 A AR

$ RS AR T 2B AR, 7
o Joh, ARG ARG WIEIE G, AR
EHH G M LSRRG

B 7 BERIES=

Fig. 7 Accuracy verification of the scene
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Tab.1 Virtual model display error data
2415 25 1/mm J.2/mm J.3/mm #4/mm 25.5/mm JH.6/mm FH)iR2E/mm
1 4.12 3.16 3.21 2.87 2.66 3.02 3.17
2 4.31 343 3.42 3.01 2.92 3.27 3.39
3 3.98 3.51 343 3.16 2.88 3.05 3.34
4 3.87 3.69 3.71 3.11 3.02 3.75 3.53
5 4.69 4.20 423 3.86 342 5.56 4.33
6 3.44 3.56 3.31 2.83 241 2.53 3.01
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Fig. 8 Virtual display error measurement result
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