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Three-Dimenaional Display Interaction Device Based on
Infrared Structured Light
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Hangzhow , Zhejiang 310027, China)

Abstract Three-dimensional (3D) display has attracted widespread attention all over the world for its intuitive and
natural performance. At the same time, three-dimensional interactive technology is also developed fast. A real-time
interactive system based on infrared structured light and single-camera is carried out. Infrared structured light is
projected onto interactive gesture as encoded procedure, and then infrared images of user’s hand are captured by the
camera in real time. An image processing algorithm implemented by OpenCV compares the difference between two
consecutive images to obtain the movement information of structured light on user's hand. Therefore, user’s
interactive gestures including movement in three dimensions, zooming and rotating., can be recognized and then
transported to three-dimensional display devices in real time. A prototype-equipment is proposed using off-the-shelf
CMOS camera and infrared LED. Experimental results show that three-dimensional freehanded interaction can be
realized by this approach in low cost.
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camera; real-time interaction
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Fig. 1 Hardware structure of 3D display interactive system
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Fig. 2 Tllustration of interactive principle based on structured light

YAl S T A TS e A A
EAIUP-32'€ % alll IS B IRV B O NLIE: S22 P 34 e
G0 3] BV e) 52 B0 A2 B 48 A A B R A S AR 5
TR AT UL B 25 SOBCER B L A R SR 0 A%
SUF AP S E RN REH AR RIRE. N
JS AT R R A 3 2 ) L SR AT AR B Y 5 Ok SR
KF =% W&

3w < hys (2)
AP by R TR K .

SR AL I A R 2% BUB 2 B TR AR AR I L P
SO R BOT- VR IS B Sl I 45 1 D B R AR X T
HASmEET®shd TR AL AR PR A
PHEAFT A 81 84 o 11 45 1R 5% 20 9 B8 3l 15 0 5 DT 7 A R
H .

BRI HE SO 2 B S E SR Z A AR
TR — I 2 5 52 5 A0 DG I £ A Rt i — 25018
2 SP, IS A SR BOR AR A C AR
T2 T BRI ER ) T AL RIS OB
SP, MBI FIB N E P, A IFPEGR B
PR A AR P08 = 4 W B A 1 AR X R S s
B P45 SR B 7 B 45 0 DG B0 e T Y 8 T R e

MAEH R =B K& A UG 2]

0 Al

TN
A o MG SK BB,
B NET-H ARG W e K E N o,
EIG R AR A WU R F G OR 4R I 45 25 ot 161 44 1)
REREN T e K% sl e h

Al = g, (1)

B (O ATA ) 2 WAl LA 21 BE R 4R 19 45 0
1] % 3l ) dee R E B o SR 7 ML 1Y R Y 1] A8
LA R T TR R 2 1] 5 A ' P 52 RS Sl B R
AN I AR BB B — 2 L B

3

S veh
6_v+F-a’ (5)
w/2>6, (6)

A RGO 7 R ) Cels T3 9 A% 3l 7 ] 4
RIT 48D

HRAE 1R (2) L (6) NEAE M &1 45 A 2 45
4 Ji BRI, AT DAHE S S 7E 25K 28 5 AR Ol A
d 1A BB
2.3 ITHERBS5EESWT
2.3.1 F#HAaal 525

o TR T BGCR BE Al R S A =i A S

0412005-3



2 i

S SR A B B L S LT A0 BRI R A 48 B i =
T PG 4 Dy BE G Rl T T AR O I
T, B TE B IR B A £ 40 O RE g 5tk T A R R 1 Sk
A B S I A S H OGRS RS 5 R
B A AL BRVE NS R IR (T8 5 R0 8. R
1) B ) AR b S A7 AE VT 22 0 R R A R A
WA IR Is 7R s B AT W 20 20, Dy Bl S Y
F-EREC BRI 5 290 8], A A evFindNextContour
BRI OO AR TR B A S R R AT R A B A N L O B E
V(L LAY I Jo 8 /0 1 s T O B R Y
JE L B 52 B4R 4 .
2.3.2 ZUREFEGSH

XPAT TR B oy ST N 2S5 AR A BT
FRAE BRI D0 T S AR 25 By 4% B 48 R 1 JL AT o0 5
A1 A bR B DT A5 B T BB AE oy —4EF- TN 19 7%
L. R T NTAATE AR B3 B IR B EX)
P8 1) 200 5 e R Pl A Ak X T3 % s 1% 4] 7 I A8
56 A AR [A] S JLAR] oo 78 52 By g b 23 I LRG0 2 1Y
P37 A R e 3l 5 20 i AR 5 LR G

(€)) (b)

RAEBKZE . I %R G5 ATHE 8 B 0
MR AT TR . B R RAE— 15
JER AT 1 o X L I O R X S O T A s
11338 BT A5 2 1 — S AL R AE S T A5 2] s 5
AN 2 B JLART rp s o T A 2 TR R O A 1 %S B
HE PG T AR AR AH 3T R B LR O R U B A R
IR T

X T T BB VR BE 7 1] I B8 3l A B T A 8L 9l m)
FAXSALRS iz 2l 4 tE . B T Al 5 1R 50 15 21 1Y
AR 0 B K B B L B OpenCV X 4 B &
165 50K B EAR LA 3Ca) TR JEAT “$ie 00 5 7 B 4
BNV T S5 64 U R T MR, &l 3(b)
FimR. N T BI85 AR AR B X 3(b) 1Y
B—ATAEFBRE RO A 155 — AR RV 5 A
PARFR N W 3Co Fis. AR IE Al Sk, S
SRR O R R Al oy < i G2 1 2 57) b NN
M S 28, 2R AT AR BULAN R KRB &l 3¢
JIE 7R 33K AT AL AT X B T 2548 6 B 28 1) 5 2k B0 vk
AU o 17T i 00 e T P i )k AR A A

(@)

K3 R EARESRW T A FEEE .

O FAREEN B T3R5 (DO R B T 4500 A 0B R 1 T 1B 5 (o) S S R

FBUSE B AT I 5 (D SR IBCSE BE 43 A1 it e R

Fig. 3 Illustration of captured pattern image processing. (a) Captured image of hand gesture; (b) captured pattern image of

structured light on hand gesture; (c¢) real-time luminance distribution of pattern image extracted; (d) maximum

value extraction of luminance distribution (illustrated by the lines)
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