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Palm Vein Imaging Based on Multi-Intensity Illumination
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(State Key Laboratory of Modern Optical Instrumentation, Zhejiang University » Hangzhou 310027, China)

Abstract: Aiming at the problem of poor imaging quality due to the different thicknesses of the
same palm, a method of getting the palm vein images was proposed based on multi-illumination
using near-infrared region (NIR) light. The exponential relationship between illumination
intensity and palm thickness was figured out according to the optical model of the human palm
and dynamic range of the CCD. Firstly, three different intensities of NIR light with the same
wave length of 850 nm were be used as illumination in the experiment to obtain the palm vein
images respectively. Secondly, palm vein images were divided into several sub-images which are
with high contrast. Next, the adaptive equalization was employed to enhance palm vein images.
Finally, the method of weighting gradient splicing was applied to obtain the integrated palm vein
images. Experimental result shows that the fusion method can improve the contrast of each part
of palm vein images effectively compared with the transmission method with single illumination
intensity and the reflection method. This method can be used in several application fields, such as
venipuncture, biometrics and is of great value in the areas of identification recognition and the
information security in the future.
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Table 1 Parameters of each layer’s optical properties

Para s./mm”! ps/mm™! h/mm Ref.
Skin 0. 27 18.7 1.3 [10]
Venous 118. 8 80.0 1.5 [10]
Muscle 1.12 53.0 45.0 [10]
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Fig.1 Palm vein image under single intensity illumination

S T RN B — O R B R Bl 5 B 1R B ) R
CHIEL 2) o MR T 5 A [ J5E 2 SR AR T 8 B Ol .
o rp TG40 10T 2R O 20 mm, i) O T
B 10 mm B B 25 90 45 XF 1 6 56 ) 25 KNy
17 uWL B I, =0. 22 pW/mm?® ;3 T2 1.0 38 3 19 F
PR g 30 mm, I 75 HOG T R KNy 68 W, B
[,=0.87 pW/mm’. F-5 5 T i 46 43 10 7 39 JE & g
40 mm, U #5% H 6 I R KN K160 pW, BT, =
2.04 pW/mm®. B % T4 513 T 00 56 43 10 J5E 5 3
31 5 M T R 3 — AN B G R4 CCD

-
o
|

25 ¢

20 F

1.5

1.0 |

05 F

S

The intensity of optical power/(uW-mm?)

10 20 30 40 50
The thickness of palm/mm
M2 FEEEHEANSLEXZ
Fig. 2 The relationship between thickness of palm and

intensity of transmission light
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Fig. 3 Optical model of palm and the relationship of

illumination light and transition light
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Fig. 4 Images before and after the adaptive equalization processing under different illumination
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Fig.5 Bilinear interpolation algorithm
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Fig. 6 Process of weighting gradient splicing
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Fig. 7 Palm vein images before and after the progressing
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