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Kinect-Based Virtual Performance System of National Bowed String Instruments

ZHANG Shi-Cheng', CHEN Gen-Fang', ZHANG Ming-Min®>, ZHAO Pei-Tao®>, PAN Zhi-Geng'

!(Digital Media & Interaction Research Center, Hangzhou Normal University, Hangzhou 311121, China)
*(State Key Laboratory of CAD&CG (Zhejiang University), Hangzhou 310058, China)

Abstract: Using Kinect camera combined with augmented reality and hand gesture recognition method, this paper designs and
implements a virtual playing system for bowstring musical instruments (e.g. erhu). The fusion rendering of real scene captured by Kinect
and virtual instrument forms the augmented reality scene. Through the depth data and a Bayesian skin model, the system segments the
user’s left hand region, then draws the hand image on the enhanced image, thus solving the problem of occlusion between virtual and real
worlds in augmented reality system. Based on inverse kinematic methods and Markov model the presented design also provides a 3D
virtual gesture fitting method to recognize left hand gestures, then completes the virtual instruments playing combined with right hand
movement status.

Key words: virtual performance; Kinect; augmented reality; gesture recognition
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Table 1 The relationship between left hand’s z value and instrument’s size
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Z value of left hand  Instrument’s size Z value of left hand  Instrument’s size | Z value of left hand  Instrument’s size
700 0.5 950 0.42 1200 0.3
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800 0.5 1050 0.38 1300 0.25
850 0.47 1100 0.35 1350 0.25
900 0.45 1150 0.33 1400 0.25
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Table 2 Average finger bending degree in each gesture state

T2 A THRET T2 g

Bending degree Gestures
Fingers 'J” : - = X
Index finger 13 97 16 &) 6
Middle finger 15 11 80 8 7
Ring finger 9 5 42 71 55
Little finger 19 2 3 10 101

M A LA TGRS T 10 T4R75 il B, mT LA E T 3ORIBT I 7 K S 8 e, <2 <=0, <X T
PR, AR R A TR MR A HAT IR 05 R, LB AR R T 7048 T 3R, R P 3425
AR B I ANE 0,3K 2 I A A5 T 354Ul 5 A0 e A B BE e MRS 4 i (10 T 34 P TR 5 i 2 ) R 0L K/, 4 A T2 34
ZRA IR AR, T AR A5 Sk 2 TR IR 20 AT R 4 A AR ol 0 B A 22 T 80 B A5 S AT X 2 T e Sz I, B A7 DU i e A7
25 AR Tt sl i AL K 75 SRR A TR R A T SRS ARSI LN S 56 W% T DAA B
RRZETOU N VUFE 25 2 A B A I 50,8 £ 5 28 1 B mp T AR5 Sk 2 8] 1A B B AR A0 AN 23 AR A it 7T A
BEE AN B, 2 DU Fi5 AR 25 2 AR T2 B N ) 340 5 Ol T B R 2R i

3 & iE

LRI FE] PR R UL 25452 77 T (0 F S0 5 A, 0 S e R U35 2 AR IV ) 381 B R A 8 A1 4 15 28 Tl AR SC
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