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Abstract; In order to assist venipuncture and related medical operations, a novel vein imaging device based
on head-mounted projective display( HMPD) is designed. The correspondent optical system consists of near-
infrared imaging system and see-through HMPD. With the help of optical design software ZEMAX, the near-
infrared imaging system has a large numerical aperture with F number of 2. 6, which is extremely conducive to
receive and to image the weak reflected near-infrared light. The structure of the optical system of HMPD is
same as that of near-infrared imaging part, which is conducive to simplify the processing and assembly. The
results indicate that the performance of imaging system is excellent and the resolution is up to QXGA (2 048 x
1 536). The see-through HMPD possesses an 18 mm exit pupil and a 25 mm eye relief, with the field curva-
ture less than 0. 03 D, the distortion less than 0. 32% and the resolution up to QXGA. Compared with the cur-

rent vein imaging device, the proposed system is characterized by compact structure, comfort wearing and ul-
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trahigh resolution, which is suitable for assistant tools in venipuncture techniques.
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Fig. 1 Layout of head-mounted vein imaging system

2.2 RO RS

Pt 203k 1 Dk B 502 RGBT R TR
Zemax T T SERLY, L AMNEAR R G b AR Y
iR CCD BEMERALAL , FH T %A 5 w45 2
SHHELTLAN G, i 2 I IR 2R, iR 2 50 0 H
B 100 43 SRR W AR, LR X W AR BEOR /N T
3% "0, HEEL CCD HE &5 Ay 2 (7 ¥ T A /L X
B 8.8 mm x6.6 mm, s HEFRN QXGA (2 048 x
1536) , 12 TC R ST K 4.297 um x 4.297 pm,
Ub, AR CCD Y43 48 rRAm = RIG 1f 43 %
M 116 cycles/mm, 75 J& B # bk 25 ] 55 B2 97 454
(S PR 2, B XI5 2 64 mm x 48 mm, &
G 7 Ik R ) 3 B R 320 mm, DRy FE S A



116 DA

8 &

H CCD BTG, D AR TR 560 5.5 mm, WU A
B ARG GTR RN 0.137, £ 14 H T
LIAMG R G BAR BT S5,

F1 EANBIERFEZITSH
Tab.1 Specific parameters of near-infrared

imaging system
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Fig.2 Layout of near-infrared imaging system

2.3 FEAREALBETRERES

ZEE R HMPD L R 2% W Bt L 40t
B FIR S RUBA R 5 A A 1, HE A AR B R AL 3
i, RS B ERIK RS S8 W B R,
JEEFE I 5 R A 45° OB 0 6, AT EIR
St TR SRR R IRVE RS B UT A
S ) JE AR 0] 2 A G, T 4o R R S A
LT RGe AL A NHR o T 764 BRI Rz Ik IX
LS IEER K B4, HMPD T )5 5244 00 A/ 1
5 HERA XA [R], BT 204N R R G, TR
B 25 5 HMPD Fs 5 32 G B B2 ik 35 18T 1 5 B2
AL, B RS EA M FE PR R,
FREYER 5L MNR R G AR Y AR R)
(RG2E 2R, IR 2 TR, TAEE K A 660 nm, iX
A FFO-EE HMPD SR R G —8hE  IFHA
FITFfRfb SR R RN T 2608, R AR, 2ok
HMPD P AEXT B ARt 3 /N T 3% (b 7 4 R
5 CCD B ZS AR VT AL 95 F 0 0. 77, oA =
QXGA 9 ¥ & & 75 #% ( Liquid Crystal Display,
LCD) .

R

I | —=

R GThE

1

(T
(LCD) Figin:

1NNl

RS

K3 ZFiE R HMPD 7R 25
Fig.3 Layout of see-through HMPD

PR % By B2y 7 R4 1 Sk 80 H L AR 48, HMPD



5513 #

28 45 PO SR E TR RSO G R FE BT 117

FRIBETT R 78507 BN B4 A L TR 255 M AL A
B, T RERKBE R RS, RGN R
Wy I 22 3 Y65 I A5, RN R B B
P I DU p 0 B 8 R W B R 1 [
e, Wi HMPD HiE B A2 18 mm, 2 LU
VeFdF NHRME L, K E TREY G
24 mmAh , RGP ERE B 25 mm, 15 XY JH 5
JCBTARXT T35 W (0 (57 &, D AT 3R A5 0 2 ek e
TR E IR B SRR B9 R/ N R
BRI BARTEAR T AR RSB E T
ArGEE ) 12 mm Ab ) HAE R 28 mm, @& H T/
RISLE /R RS, A H HMPD & (LI585
Yse e AR S B TEN) N T 15 g, WAL 3T
LHMER R GTE N H BB R B /DN T
24 ¢, W H AR RGBT AT 48 g,

R T U ININ RS G RR B | B DR AN 5 ) U
WELH FLF ), P BUAE 400 ~ 700 nm %K 38 Fil 4
BILHN 80% W53 6EE ., PRIk, ST heFI A %
1 80% , EUEIR (LCD) YERERI AN 16% . (KBl
FHAR LED H8 B A0 n] a4 45 U5 PR
RIS Z R

gE TR, 3 2 45 TR E R HMPD 9 Bk
WITSHL,

®2 FEE HMPD i&it8#
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