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Fig. 1. Iris photographing system of an old type.
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Fig. 2. Profile of iris photographing system of a new type.
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Table 1. Design specifications demanded by user

TCL max 3225 mm
Outer diameter <11.0 mm
Effective Object Field diameter 12.0£0.2 mm
Effective image Field diameter 7.8£0.2 mm
Resolution (at 30% MTF) >90 Ips/mm
OBJ NA about 0.04
Distortion <x1%
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Fig. 3. Initial design status before optimization working
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Fig. 4. Lateral layout of the optimized projection lens.
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Fig. 5. Finite ray aberrations of the optimized projection lens.
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Fig. 6. Spot diagrams of the optimized projection lens.
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Fig. 7. Astigmatism and distortion of the optimized projection
lens.
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Fig. 8. MTF curves of the optimized projection lens.
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Fig. 9. Ray tracing configuration needed on the barrel design.
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Fig. 10. Lens drawing of the optimized projection lens system.

—-| 2300 |——

8.800

Y
A

8,000 5.200 11.000

Fig. 11. Assembly block diagram of the optimized projection
lens system.
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Table 2. Design data and 1st optical characteristics of the
optimized projection lens system

EFL = 6.517 OBJECT DISTANCE = 15.5

Wavelengths  [nm] 587.60 65630 486.10
#SURF RADIUS SEPN INDEX V CLR RAD GLASS
'S 2708 0.000 1.000000 2.700
2 S Plane 1300 1.516798 64.14 2.750 S-BK7
3S Plane 0.299 1.000000 0.538
4 S -3.549 0.344 1.000000 2.750
5S 3906 0.500 1.647686 33.83 2.750 S-SF2
6 S Plane 0.200 1.000000 2.750
7S -3.617 1400 1.516798 64.14 2.750 S-BK7
8S 5847 0.100 1.000000 3.000
9S -19.017 1.500 1.516798 64.14 3.000 S-BK7
10S 6226 0.138 1.000000 3.000
11S 4470 2220 1.784713 25.75 3.000 S-SF11
12 S Plane 6.500 1.000000 3.936
Infinite Conjugates
BFL 2.26404  EFL 6.51693 FNO 4.72404 FFL -5.47396

At used Conjugates (Finite Object Distance and Finite Focus)

MAG -0.65000
OBJ NA  0.04000
IMAG NA -0.06154
OBJ DIST 15.50000
IMG DIST  6.50005
TRACK  30.00008
THKNESS 8.00003
IMG HT  -3.90000
IMG ANG -20.66368

Entrance Pupil Diameter and Distance from First Surface

DIA 1.37952 DIST 1.48324

Exit Pupil Diameter and Distance from Last Surface

DIA 1.29222 DIST —-10.34052
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Fig. 12. An image which is photographed by the previous
system.

Fig. 13. An image which is photographed by the new system.
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Design of an Optical System for Iris Photographing
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Purpose: To design a mini optical system photographing the iris, which is used in the iridology. Methods: We
designed a mini optical system photographing the iris by using the Sigma 2000 design program. Results: We
designed a mini optical system photographing the iris, which is suitable in the CCD using a micro actuator for
auto-focusing, of which characteristics have the TCL of 30 mm, a magnification of —0.65, about 8.0 mm distance
from the 1st lens to the last lens, the max barrel diameter of 11 mm, and about 1 mm of the effective stop
diameter. Also the resolution line width of this system is characterised by 92 Ips/mm at the 30% MTF value
criterion. Conclusions: By designing an optical system of which characteristics have the TCL of 30 mm, about
8.0 mm distance from the 1st lens to the last lens, the max barrel diameter of 11 mm, and the resolution line
width of 5.4 pm at the 30% MTF value criterion, we could miniaturize the iris photographing optical system.

Key words: Iridology, Finite optical system, Iris photographing, Resolution
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