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Abstract

In order to solve the problems of low generalization of features extracted by the dynamic gesture ac-
tion recognition algorithm, poor real-time recognition and low recognition rate, this paper proposes
a template matching gesture recognition method based on KinectV2 sensor. This method uses Kinect
Studio and Visual Gesture Builder to build a gesture action database, extracts the angle between key
bones of the human body as a one-dimensional feature vector that changes with time, and proposes
Weighted DTW gesture motion recognition algorithm based on the dynamic time warping (DTW)
algorithm with the help of dynamic planning ideas. Through the improvement of the DTW algorithm,
the regular path converges faster, the real-time and accuracy of gesture motion recognition is im-
proved, and the real-time and validity verification experiments are carried out in the Unity 3D vir-
tual simulation experiment platform for simple human-computer interaction.

Keywords

Kinectv2 Sensor, Gesture Recognition, Skeletal Angle Characteristics, Human Computer Interaction

KinectV2f5 g LRI ESFERANEE

AR, &8 FELL B AL AR

RIEEHAMY KA IR TR B, R
2 B R BT S bE, i
Email: 15733548281@163.com

WehE HiH: 202042 H15H; A HEM: 20204F3H3H; kA H: 2020434 10H

HE
NEPREEFHIAERAN LR R AFHMEZ ARG, RBISEREENRA RN FE, ARH T

NEF|IFH: AR, doh, FEK, B, SR Kinectv2 AL BRSNS TR UEIED]. 5184, 2020, 8(1): 8-20.
DOI: 10.12677/iae.2020.81002


http://www.hanspub.org/journal/iae
https://doi.org/10.12677/iae.2020.81002
https://doi.org/10.12677/iae.2020.81002
http://www.hanspub.org

AR

—FhE F KinectV2 & Z 3 R ICH F FHR 5l F k. %5 3H FH Kinect Studio#Visual Gesture
Builder2 L FHEHIEE, TR o8& B H I M /ERBER RN —ERER &, B3I
RIEAE, FE)AR T DOTW)EERERM BRE T ISDTWFAIMERHEE. B DTWEHEIER
o, EHMBEAEERAUS, BE T FESERHN SR R, FH7EUnity 3DEME B LR
B & BT T SR A R AR SEES, FEFSEE T R AN .

XK ia
KinectV2f&&ds, FHWM, BHABISME, AIXE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

LR Tl A it s, AUBEASBTIE O, A6 T 2K BERBOR B ™ M . (AR SR o, B
AT IR, RS ORI . ARt SRS 2 A, B, AT AFHBIER, M
TS AR TG REAT IS, W55, A — A7 TR A S SE B 1@, B4k, &
] LAAE READ I ST 6 HEAT S0 ST I PR IR 3 IR T T SR B S i B 2 05 56 T A A2
B RN R AT E RO RSE LI B0 R4 TARASEE[1]

TR BARLE LA LLF I 06H FrRBL, £E 2010 4 11 A, BEE IR A R HEH Kinect (RS2 H.
B, THLHBARBEPARZ TN BB TR AL, JCHRHAE S B ER, T AR E A TR
WIFROHERR R, TRAU R AMLAZ LA — AP i, B Kinect for Windows SDK [, 7T 5
AT UASE AN 8 AOFRECR 7 (i A EAE DA%, R CUSE B A Y 2 ) T 98 0 5, AT AT BAFE B A P 52 1k
SIS HARES -

TR, RSN TR EEEA A, EEARERA, PUBIBE AR ILE =
FpoE[2], PR B IR B FE R BCR LU UK, IUE A AN, B AT AR I T 550 5
12 B AR S /R B R AR (HMM) J9 AR R PR I8 B B R M LAl 25 I 1] L RS TR (DTW) 9 AR A AR I
BoSiik. FEmeASE N[BIHR M T — Mkt i) HMM BRIEE0:, 250k SR A ML &, i HMM
PR BRI, (HRRA N BIShrrt, AR SRt it — D Aall. Saha S 55 N[414&H T Flks
AER IR T F R AU B ) 7 A R 45 S, 454 HMM BBSRIEAT F 34, %057 12 AR F
Hitdr T, EORMER R, BTN RO Rk, TSP ER S . LSS5 T —
T SO (R B A I TR B0, VRN SRR (1 Kinect 8 s AR S F VB 45 &, MG T R EAFAE
KR T IS Eh L, KT FHAIPREILES, (HAR BB R NP 5 AR AL B A [F T 0 R 5 45 2R
KU Ruan X 58 A [6]4 H 1 — i i 20 BB AR A HOR S0 DTW 5, 1207 vR il i i
8 MREATIRHER L FH MBI, SLIRgIRRY], ZINET R R RNFL R EEIETTE, #
BT VARG RSB0 R R . 7 BTk, HMM A1 DTW SRR TR R MBI T, oRRACRZENAKR, EH
LT, HMM SRR R R 2 R T DTW 5k, (B HMM AR R 2., TFERBOR, HItsent
PEAG DTW 5%, ARMEAE SEFRA S TR o

AT SRCE B AR AR AL BARFAERT, DA N B B A AR L B A [R5 B TR R AR, S 2

DOI: 10.12677/iae.2020.81002 9 NE SR ES


https://doi.org/10.12677/iae.2020.81002
http://creativecommons.org/licenses/by/4.0/

MR

PEH T —FPET KinectV2 &A% B BE H0 (1 02 DTW B TTAC T34 U Bk B ol SRR
SRR KB R S ARRAE oS T RS N B L B AN R o T B R R A IR AN HER Ak s X
DTW Bkgb A7 oo, s 15l s, Eah S AR RS A ST SR 32 B i Al b for B 2% 5
SN, RENE AT BRAT ORISR, BT T R M AE R, DL 2 SR

2. Kinect B BEREEHEAR

Kinect SDK 2.0 HHH&HE T A AR R8N % %45 19 23 (] A AR AL B 43 A1 15 S5 S AR B X784k, - B 1 A
AR 2570 DU B O T 3R, B — Tl A2 H 25 AP BT A 4LE A JointType 8B 4E A 7], NKR%
BT A ERREE R GRS W 1 T . KRR KinectV2 38 B B H0dE IR S 7E Kinect SDK 2.0 HsE LT
ZAE T R EEE DL BERS AT BRIEE (Tracked) ANAEGSHEAT ER 5 (Not Tracked). il it ia Bk A HE 47 HE
EREF (Infered) [8].

7 HandLeft

21HandTipleft 22 ThumbLeft 0 SpineBase 24 ThumbRight 23 HandTipRight
g

12 Hipleft 16 HipRight

13 Knegleft 17 KngeRight
14 Ankl%eﬁ 18 AnkleRight
15 FootLeft 19 FootRight

Figure 1. Contrast map of human skeleton node
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Figure 2. Gesture sample library building flowchart
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Figure 3. Diagram of joint angle
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Table 1. Coordinate positions of key skeletal nodes

=1L BRREBETRLIRNE

A AR B Point.x Point.y Point.z
ShoulderRight 288 217 1.53865
ElbowRight 311 262 1.42707
WirstRight 336 244 1.21293
SpinShoulder 243 202 1.55516
SpinWid 242 255 1.50976
ShoulderLeft 190 210 1.53874
ElbowLeft 177 266 1.47452
WirstLeft 172 316 1.30465
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Figure 4. The angle between skeletons: (a) Right wrist, right elbow and right shoulder; (b) Lower cervical spine, right shoulder
and right elbow
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Figure 5. Element node distribution map
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o i, AAIKRES 5 ARIERIR{A, B, C, D, EVAIKEEN 4 MMM {F, G, H, 1}, Mtk % 6%
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Figure 6. Optimal matching path
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Figure 7. DTW algorithm flow
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Figure 8. Angle change curve of left sliding gesture joint of tester
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Figure 9. Time distortion alignment experiment in template matching
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Figure 10. Optimal matching path result of left-slip gesture
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Figure 11. Comparisons of regular path before and after improvement of DTW left-sliding gesture
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Table 2. Control instruction and action response table
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Figure 12. Comparisons of regular path before and after improvement of DTW left-sliding gesture. (a) Swipe up gesture re-
sponse; (b) Swipe down gesture response; (c) Swipe left gesture response; (d) Swipe right gesture response; (e) Turn left
gesture response; (f) Turn right gesture response; (g) Zoom out gesture response; (h) Zoom in gesture response
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Table 3. Gesture recognition rate
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Figure 13. Comparison of recognition rate with other literature algorithms
E 13. SEMEREZIRAIERI
DOI: 10.12677/iae.2020.81002 18 &SR &S


https://doi.org/10.12677/iae.2020.81002

AR

RISAESC R et DTW Bk R semf v, Sohik et b 6 MpFE# 3R 7 HMM Bk, KESRFIE
+DTW 5731 2 T [A) 50324+ DTW G320 47 T 38 A0 PR R) (05 B, R0 38300058, 50 ¥k, ARG 5 &R
FREFFIRA AT TR, BN ms/iik, STECEE RN 4 Fios:
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