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Optical surgical navigator based on binocular
vision and mixed reality
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Science and Technology, Shanghai 200093, China)

Abstract: The current surgical navigation system requires the doctor’s sight to switch back and
forth between the display screen and the patient, which can easily cause visual fatigue and affect the
safety of the operation. In response, an optical surgical navigator based on mixed reality was
introduced herein, which enabled the navigation information to be directly fused into the surgical
area. The navigator was based on mixed reality (MR) glasses and a binocular vision tracker system.
A novel virtual-real registration scheme was proposed, which established the mapping relationship
between the virtual model coordinate system and the real world based on the tracker measurement.
The wireless communication between the data processing unit and the MR glasses was realized, and
the virtual model can be overlapped with the patient’s surgical area for real-time navigation. The
accuracy of the optical navigator was verified with the virtual-real fusion display experiment based
on a skull model sample. The results show that the dislocation error between the virtual model and

s BEEE . 2022-01-24

E2WB . FigmAHL A TR (19511104600) ;5 FEFK HABMERES (61505107)

EB®E N . B #H(1994—), B, B, IR TARSMATE . E-mail: 767041196@qq.com
WIEMESE . A (1981—), J, #l, FRFTIEETFAR MBS MRS TTE

E-mail: xinjun.wan@usst.edu.cn



% 6 11 W

i, A TN E AR A ISR TR UYL <15 .

the real sample is about 4.5 mm, and the display refreshing rate reaches about 15 frames per second,

which can verify the feasibility of the proposed scheme and its potential for practical clinical

application.

Keywords: binocular vision; mixed reality;

verification
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Fig. 1 Optical surgical navigation system
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Fig. 2 Planning a virtual scene
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Fig.3 Workflow of the server
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Fig. 5 Virtual registration scene

SERE R E M AR TS 4 PR

(1) FECHETFERIS, 78 MR IR B nBl Ul
Sto il Connect #iefl, SRS AREEH:

(2) HFMEINEL 4 4 B8N 3 e
5S35 80 FXN I ROCERRE ES, BEY s
mE 6w, H, BB LA MRIR
RHEAEIN .

(3) s DI 2 S GO ME 8L/ N R A7
B, HEBIERR R RO e 2 H S,

(4) .5 Get_position # 4l , 7] LIS 2] 4 />
ME AL ERTE MR HR 455 AL 5 & v () AR AR FR 4 S RO
BRAEGAZ BRER A A AR ZR T A AR A o 388 3 3K T 2L )
N AR, THREOGF IR ER AL AR R 5 MR R
BEAR AR R Z A AR, 58 G A AR B R 1Y
Bk



iR, G BT EH A ANR A L e T AR S © 19 .

Bo FAERIERSR

Fig. 6 Operation scene during registration
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Fig. 7 Experimental models and markers
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Fig. 8 The effect after the registration is completed
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Tab.1 Registration error of experimental models

A SlUmm o fi2/mm o f53/mm fi4/mm SEYIR2ZE/mm
1 6.6 23 6.3 23 44
2 3.0 43 6.6 3.1 43
3 3.5 3.1 6.3 6.2 4.8
4 6.3 1.6 54 6.2 49
5 6.6 4.0 4.4 4.1 4.8
6 5.6 33 5.5 53 49
7 39 3.7 4.9 32 39
8 4.6 3.1 5.1 3.7 4.1
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Fig. 9 Registration error of experimental models
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Fig. 10 The scene after registration is complete
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Tab. 2 Registration error of skull model

AR A l/mm  A2/mm  S3/mm H4/mm CEHIRZE/mm

1 3.0 5.0 6.2 3.7 4.5
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4 4.9 32 32 3.8 3.8
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8 33 4.1 4.1 6.4 4.5
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Tab.3 Time spent in virtual-real registration
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