Chinese Journal of Medical Instrumentation

2017 £ 41 % B 51

YR 1671-7104(2017)05-0317-05

[1E =)

(4 £

[x & Al
[(HES%S]
6°4 cr D) |

[ Writers 1

[ Abstract 1

[Key words ]

NES

W& IR BOR IR A, RIS AR
AR ARSI R BB AL

eI/

RIR= 4B FEIEER A IR T 53

ARN, IRB' FRE? FUF

1 EBXRFRBESFERIESR, LB, 200444

2 PEMARIUEANSERAB(LE)HERAE. Ligh. 201114

WEIFAREFCHN. RERER. BREEFAREHLR. BLLTFEEN_HRERGERR, ZS#ERFRFEANR
KERGREN =SB REE, AEBT _HRERAERECRLARE BRTEEREFASWMORE, &S
FAREEBME. A, ZXEFRITT - ERBREHURECSARR=ETALETERERS, RRAFTEHAIOLK
CMOSHEZERFEER. BEAERR RRZESTERAR. ERITTFATRIEEEEZ N AETUNFI =4
R, FEATETEIERERAFTEAIAARRE, NIIMEAHE R, XRAZRGETFRIENIGNTDS RN LE
KXW, TRIEERENNEBREDSTERARMNREERNERS RS BIE.

WEFAR, BEREE RR=HET, RIBPRE

R197.39

A doi: 10.3969/j.issn.1671-7104.2017.05.002

Design and Implementation of the Glasses-free
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Minimally invasive surgery (MIS) has the advantages of small trauma, quick recovery and lower risk of the surgery.
Compared with the traditional two-dimension laparoscopic technique, three-dimension laparoscopic system uses the
double beam imaging system as well as the three-dimensional imaging display device so as to compensate for the
lack of depth information in two-dimension laparoscopic imaging technique, reduce the surgeon's difficulty in using
surgical instruments and enhance the accuracy of the surgery. For those reasons, the author designed a glasses-
free three dimensional wide-field electronic laparoscopic system, which consists of dual CMOS camera module,
image processing module and glasses-free display module that can offer depth information. The active shape model
is applied to eye tracking, for the purpose of getting the wide-field to help doctor obtain 3D display in more places.
Primary experimental results of the simulation using the system show that operators with the aid of proposed system
spend less time finishing the task than those using traditional system without depth perception during operation.
minimally invasive surgery, laparoscopy, glasses-free three dimensional display, eye-tracking
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Fig.1 The schematic diagram of glasses-free 3D laparoscope system
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Fig.2 The structure of dual beam camera and corresponding geometric model
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Tab. 1 The specification of 3D laparoscope objective lens of this article
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Fig.3 The sketch map of slanted barrier
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Tab.2 The main parameter of 3D display module
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Fig.4 The function block diagram of software
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Fig.5 The flow of eyes detection and location
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Fig.6 The schematic diagram of eye track in autostereoscopic display
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Fig.7 The experimental platform of glass-free 3-D laparoscope system
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Tab. 3 The comparison of threading time between 2D and 3D
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