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Abstract

The superficial veins of infants and obese patients are often difficult to locate quickly and accu-
rately during intravenous injection. For this problem, we have designed a simple vein-imaging in-
strument, which uses 850 nm transmission light with adjustable intensity to image, adopts a cam-
era with 6 mm focal-length lenses, 1/4" size CMOS sensor, and built-in 850 nm narrowband filter
for image acquisition, and then realize wireless video transmission via connecting with a 2.4 G
WiFi transmitter. Clear vein image could be real-time displayed on smartphone or tablet computer.
The vein imaging instrument is easy-use, low-cost, and meet general needs of superficial intra-
venous injection, which benefits promoting in domestic medical institutions.
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Figure 1. (a) Transmission (7) and reflection (R) of skin; (b) Variation of the ratio of transmission to reflection (7/R) with
wavelength; (c) Molar absorption spectrum of Hb and HbO in the range of 250~1000 nm, wherein the subgraph is the molar
absorption spectrum of Hb and HbO in the range of 600~1000 nm; (d) Change of ratio of molar absorption efficient of Hb to
that of HbO with wavelength
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Figure 2. Structural schematic of venous imaging instrument
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Figure 3. Venous imaging instrument with WiFi image transmission and its hardware parameters
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Figure 4. Transmission spectrum of 66 nm, 850 nm and 940 nm narrow band filter
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Figure 5. (a) [lluminated by 0.4 W 660 nm LED with distance around 10 c¢m, the room is bright indoor; (b) Illuminated by
0.4 W 660 nm LED with distance around 20 cm; (c) 1 W 850 nm LED transmission; (d) 1 W 940 nm LED transmission; (e)
30 W 850 nm LED transmission, the tester is relatively fat; (f) 27 W 850 nm LED transmission, the tester is a 5 year-old
child

5. (a) 0.4 W 660 nm LED B85, BEES%Y 10 cm, EMXRZRS; (b) 0.4 W 660 nm LED BB&t, $EES4) 20 cm, BEE;
(c) 1 W 850 nm LED iE4}; (d) 1 W 940 nmLED i&5}; (e) 30 W 850 nm LED &5, MK ZBxTAERE; ()27 W 850 nm
LED &5, MiXEA 5S4l
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Figure 6. Spectral response of CMOS image sensor (provided by manufacturer)
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Figure 7. Frame rate change of vein video received by smart phone
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