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Objective Lens Design of Electronic Endoscope with Front
and Back Fields
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and Technology, Changchun, Jilin 130022, China

Abstract The electronic endoscope can only observe the front field of view. In order to eliminate patients’ injury
from the blind area in the rear, an electronic endoscope which can observe both the front and rear field of view at the
same time is designed. The first lens is designed according to the method similar to double agglutination. Circular
reflective film is added to the front surface of the lens to meet the need of transmission and reflection. The
endoscope chooses spherical design to reduce the cost. The system is optimized by Zemax stimulation, and equipped
with 1/10 in (1 in=2.54 cm) charge coupled device (CCD) to receive image. The results show that the radial
dimension of the system is 5.5 mm, which meets the requirement of small size. It also has uniform illumination at
image plane on axis and off-axis. The modulation transfer function (MTF) value of this system is greater than 0.75
at the spatial frequency of 100 Ip/mm at the whole view, which is close to the diffraction limit and meets the
resolution requirement.

Key words optical design; field of view; Zemax software; circular reflective film; electronic endoscope

OCIS codes 220.3620; 230.1150; 170.3890

1 7l S
P MR T AR BPS % JR AR 8 A & LA B/ R/ R T L SR SR AR
TR IR S PR T AR 7 I R I 25 10 B FET ¥ o 055 7 00 B 1 e e 2 S 000 I 328 950405 25 8 22 D 97 o i) ¢

KRB 2016-09-18; WEMEH TR B HI: 2016-10-21

EEWHE.: AR YOeH H (2013020607GX)

EEE N EWA991—) B 8L 5 A, FENFIRAOCAHOR 5 TR N 75 i i 5%
E-mail: 841758266(@qq.com

SIE . m BH1968—) B B WA W, B FOh A TR OB o R IR AR Y s 24 TR AE O T A A0F
%% . E-mail: xyciom@163.com

* BISEK B Ao E-mail: 524356332@qq.com

022201-1



54, 022201(2017) BYMSHEIZHE www.opticsjournal.net

Az o PG Sar ) O 2 2R G S B O 8 9 WL 18k BF 5 0 AL

FI A AT 3 ] DU BR LR DX N BT A PRl 20 SR M S 2R dE N BT MU N BT B . X T
BV S 2T HE N BT BT B AT LU BR LT A9 X (ER i T SO T BT HOG S 2 4R SRS 2
I o 30 SR A AT W K 2t PR WL e R v Y S PR S R R M o 7 v B LS 5 T M N 58— s 1o
T A PAY R A A5 ) A D R ULEE L I AN BRI B BB TR 2 o B L R T [ N A BOIR L B — A
ey fa] B AROAS AT UL 5 5 A B R T B AN AT LUIECRR [ P9 T 32 B B R 25 B i HL B A AR G A St A
A

2 Wt E S R

L P BB FE R AR AR B 0L b 38 R T B AR TE — A 0.5~1 em MY/NFL, T DLHL T N B4 R T
ANERK, HBAHA I (CCD) M R £ 8 1 H 7 P9 818 AR I RH A R/, SR T /N AL & 4 3 R
CCD R B .

FL = PN B B Y A i R Sk R A B RO A (LEDD R OGIR D R 48 .CCD 4 p. HF N8 B TAER . i
LED % 't B8 5 3119 28 3007 o 2095 A8 3R A0 S35 A6 R G0 SR 5 R 78 CCD 50, Ha 1 P4 B 4 i i
BRLE 5T B E 32 O E S N L5 5 i TR WL AY S 30 00 A0 B R 28 WAL RS Lt n] LUK BoR
FUGIEATAEAE TR ATED R

BT N BB LA W A R AR B R R 0 R B SR AL AR AT L IE B A2 S5 25 4 . il Ah i
BRI 106 28t Wi 4138 B & WG . T2t e B B At 3 A A8 /N DL SR B BRI H ™ . R4
HLF N B e BB 2R A 0 B RS R E T . I T HEARBUE N BB LT R4
WAt BARIR

D Wi N B B B — A A BB L 0T Zemax O Ak B0l L AR 14 T R A R

2) Ja M W BT R R 0 D9 BB A S B FEAS S TR R RS O R L R AR — R aE R
WL R RS k)G 5 M e it G BEE A 625 R 8 JiJa BUR R CCD il 3k 1. il ik
BL JE AL 38 K R X A3 s 2 R 2% 1. SR BRI I3 B B A 2 CRIE 1 D7 0 3 RIS O W 3 468 0T L) JE
BHAS Ho s AR 7 CCD B, W WL TE S R G DL LR ) RIEM MRS % RS0 R 15 MR Be . &

FO5 AR ZEM AR AR GEAR L, 3= 180 249 g b Py T i O 5 R A R T L 20 G ) B9 A O3 — A SR RO RR RIS B R
AR . O PRSI RG-S HAb R G fie 3 B0 DOIAE TR BN P i Be . ABotis L IR, SR Y
S RGN E B AR — R BB INE D4R LR RO . (RO I B BT O AT B R R 2
07 WG B MR R B E A2 R G JR ARAE CCD R RIAT

3) BRI — & BMIBARWIE 1 iR, AB.CD R BT 38 ) BC S 3R 42 1
Yok e e vl L it BC ALAR R AE CCD b )5 05 i iy ik it e 2t QX M TY T AR g
PR AB FICD L, 285 O R i@l ot s RGRIRAE CCD Lo XRS5 2 1 A7 5 MR J7
AL [7) I L6 1) 85 5K

A—@

E
B F
C G
D T

B B L A

Fig. 1 Lens structure
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Table 1 System design parameters

Parameter Value
Focal length 1.32 mm
Front view angle 60°
Rear view angle 60°-80°
D/f 1/2.4
CCD 1/10 in
Pixel size 5 pmX5 pum
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Fig. 3 Similar to the double agglutination lens.
(a) Convex Lens (b) concave Lens

(c) similar agglutination lens
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