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Development of Iris Recognition Filter with Low-Angle Effect
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Abstract With the development of image recognition technology, the demand for face recognition systems with an
iris recognition filter is constantly increasing. With large incident angles, recognition failure often occurs owing to a
large spectral offset; therefore, a bandpass filter with good low-angle effect is required. Herein, a bandpass filter
with large angle and small spectral offset is designed based on the spectral splitting principle. By adjusting the
hydrogen gas flow, the refraction index of Si-H is improved while maintaining the low absorption, enhancing the
angle effect of the iris recognition filter. Based on available literature on the deposition of thin films, the problem of
film removal due to its loose internal structure is solved herein by adopting a special film system structure; testing
results show that this structure meets the technical requirements of iris recognition filters.
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Table 1 Designed spectral parameters of filter

AOI
Item

0° 38°

Shift /nm - <20

Low-stopband (min) /nm 400 400
Low-stopband (max) /nm 890-920 870-900

SW-transmission (average) /% <0.1 <0.1
SW-transmission (max) /% <1.0 <1.0

Centre wavelength /nm 950 930
Passband /nm 925-975  905-955

Passband-transmission (average) /% =92 =92
Full width at half maximum /nm 52-58 52-58

High-stopband (min) /nm 980-1010 960-990

High-stopband (max) /nm 1100 1100
LW-transmission (average) /% <0.3 <0.3
LW-transmission (max) /% <0.5 <0.5
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gcos 0 =1, (2)
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Fig. 1 Optical constants of Si-H materials under different H, gas flows. (a) Refractive index; (b) extinction coefficient
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* 2 ARAKWET S-H7E 950 nm &b B 63 %
Table 2 Optical constants of Si-H at 950 nm under

different H, gas flows

Gas flow /(mLemin ') n k
90 3.469 1.79X10°*
100 3.429 1.37X10*
110 3.400 3.93X107°
120 3.308 3.40X107°
130 3.249 2.28X10°°

K H T2 & 09 Si-H R Sis N, N I A &
K PR AE 22 J2 R 10 1 45 2o A v, 80 0 W A et 42
GiE LSS N IR K R A IS .
X ICP WDy S e A7 4 3% L B 200 & 19 B A5 & 220K
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F Optichar #f4 #1 A J5 45 2 19 6 % 5 %o 0
2~4 FITR,

BT R A A R 625 R B 3R 3 iR . H%
3 Si-H #6080 5 A B B 09 8Os 17 % b
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Bo k) 10 YL b A W OR i kL 4R
TR IMERE s T Si-H 4B ST 5 3R O R B0
5 T GBI A T DAREAR IR TR A 1

223 TR I 45 B RHIR G2 B

Table 3 Optical constants of materials used in design

Materials n k
Si-H 3.400 3.93X10°°
Siz Ny 2.015 1.85X10°°
Si0; 1.442 0
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Fig. 2 Optical constants of Si-H materials. (a) Refractive index; (b) extinction coefficient
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Fig. 3 Optical constants of Si; N, materials. (a) Refractive index; (b) extinction coefficient
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Fig. 4 Optical constants of SiO, materials. (a) Refractive index; (b) extinction coefficient
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Fig. 5 Front surface theoretical spectral curve
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Table 4 Process parameters

TG1/2-Si ICP * 2
Materials Ar flow / Ar flow / 0, flow / H, flow / N, flow /
Power /kW Power /kW
(mLemin ') (mLemin~") (mLemin ") (mLemin~ ") (mLemin~ ")
Si-H 13 280 3 600 0 110 0
Siz N, 12 280 2 600 0 0 560
SiO2 15 280 4 120 240 0 0
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Fig. 11 Spectral test curve of sample 1 after adjusting

the process and boiling for 0.5 h

XOUTAT B A 1) 152 1 it 42 55 52 B il 3K ot e % %68 Lk 2
B 12 s, M 12 AT LABH & & . 00T 88 155 1)
25 THUI 3 BN 145 G B R 4 B R, A S B I 4k i
2R 1137 S T I AR — 2, O R GE
A SiO, 21 ICP D & A 17 i I8 5% 1 i B0
P REE PR E SR T BT AR ICP TR T2, %
FOMBEN FBEE R B B . TR, F T T Y B
BEHBERZ 22 BT L 0B T Y RE 6
KK, Beoh, PR 2 Si-H B2 R JE 5,
DR Si-H B4 e J5E 188 A 52 T8 138 o 9T o Ll ) 4 1
i Si-H MR 10 BHR. 228 NMERES
SO 3R A A 33X 2 s B M 1 R AR R

Xof RCTAT B A b 1) T 5 2 1T 0 ol 0 AT 2 [
MR B RN T 3 Neem 1Y B R 78 W B 3%
T 5 0 S ety o B O 7 48 T8 A3, P U o 5
T 3 Y 1) T R A i v A S AT
10 W5 A S B E RS

P12 it il 48 5 52 BR s th 28 5 X L
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