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Abstract

As China gradually entered the aging society, the incidence of stroke, traumatic brain injury, spin-
al cord injury and other diseases gradually increased. In the future, the medical needs for rehabil-
itation will be very urgent, and the appearance of the rehabilitation robot is a relief. In order to
analyze the motion gait for patients in the course of rehabilitation, in this article, we use Kinect-II
tracking and gather the gait motion of patients in the process of rehabilitation exercise, and then
we achieve the global classification of gait by using multidimensional differential dynamic time
warping algorithm based on slope constraints. At the same time, in order to realize the local anal-
ysis of the gait motion, we provide a gait analysis method which separates the gait information
based on semantic feature.

Keywords

Kinect, Gait Analysis

ETREINGIENAG LS SH

R, HGipg, Ta%, ZEH, ¥ &
AEE 2 IR A F SR S R TRk, dba

Email: whchenbuaa@126.com

WekE H 3. 20164E5 H7H: A HEE: 20164E5H27H; KA HM: 201645 H30H

NESIMH: TR, BAE, Tae REW, Ui BTRISNGIREIAESESID. ATEREIEAA,
2016, 5(2). 41 52. http://dx.doi.org/10.12677/airr.2016.52005



http://www.hanspub.org/journal/airr
http://dx.doi.org/10.12677/airr.2016.52005
http://dx.doi.org/10.12677/airr.2016.52005
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

=
T

oF

R

FEEREZRSENERAL S, BEF. WiMG. BERGEERRENEF N RREZH R, KRR
M FREETFHRRETMEY), MEEVENNHIEERKER LEMX— R, N THEREEL
B EE KB AT, ASCE SFAMBIT KK Kinect ARG RBHENRETELER
EEFTEFHESER, RERHAZLTMILKEET Slope Constraints 135 & N2 455 4 sh 25 5 TR 3K
BHBRILPPENER I R T ERSENRIANT, RCRH —FhETRAEE XE B2
PRSI, UERBRARTENER.

KA
Kinect, &

1. 53|

G B PR R SN e FE M T BT, BT M 2R FHE T T i 3 SR AT BRSNS,
SRR BRI T B M S R KT A 06, 1 B s B EAT A N S B AR R & . FIRE, BER
WEZBLINZ R, W2 WM B HESR D S BOR AR AR P B RO R B T, ARORAE
48 RN Rt T B 7 I 75 R SEIa Y. i T AR GE RS T AR AR T 2 Wi, KB 2 RORIT ST LA T 06
WER RN &8 N B 838 24T R R i85, JEFHEAIE 7 K2R . BEE LA AR H B RR T
BENHELS, ERHIDS T REE R REERE S, RS0,

RS RE SR Fo— AN AR AW RS RE, B IIZRAT H B e 2500 i 3 e KA L =
PRMSLATERIRE ST, FEE LG N 5248 B )0 I AT 2 IE 35 AR I8 shd 12 rh 0 7 W AT L S LLIE I
W . Bk, EREEREPN BH IS LSRR AU E R, SERHL, FraRhxt B8 1issh
LEASRATIRERANC SR, IFRS BT A PRAY, AVE T DL R G S5 T B AR OL, SEELRR R 2%
R B2, @R POy EE R IRE R A NS %, R thae v RE L4 AR St ftis &
PEE L. ASCIERAENKTRT, WU HERE RGN L SRS 5 IR,

N M EATT LUHSEN =g shifife R, Aafi3RT7 50 o aT A2y J9 AR R0 58 A1k TR 5L )
Ko HAMBE M EMIR RGAR, T IBIERI R GERADE AT RIER A 31E, 5
ARl s aRTEARE R A7 3. VICON gt — % ) iz M AR s R sh i R 48, SCRik
[1] [2]h o AME P e BEAT T AME 3SR 5 0 M Al 07 IO 7 TAE . XA RS B Bm IR L, HEE
ERBEAER TR, AR 5 i i e s, WRE%B, M. mitrid AR G0E
i AN IR T s A B RO AT SE ARSI ER R, & R e R T ARid R GET ik i) — L8 . £ 581
b ARG Z & AP RGN 2 B SR AT S ERER S5,  anSTHR[3]h oA A 2 9 A
PEHUAR DR 1 PN 58 T L P N AT 0 ) PR B B A P AL, SR [ 4] 7 73 ol £ R AP B A S 06 = IR
TR 16/8 SRUBGHURIRES NARRYIZENEE . AT A, RN R 2 G B sV ie R S AT
SRR, HO KPR B O E MR AR5 o R EOL T, A SR 2 TR B R Bk M Bh AR BRER TR
AL T — AR R ). SCER[S] s g {8 — 4> TOF(Time-of-Filght) i G HLE SL B 1 Sy AR 2R
I, B REAE AL IR T S R th AR SR I AE 2 - Microsoft Kinect 52 U T 2009 4 A AR i —
AR BRI S AR AL S, e MU B4R it RGB R (0 MG B AR L Hds , RIS IE s S A A4
BEIEEETRE, 1 ANRIZ NIRRT A 5 FEHE. 2014 SRR T Kinect 55 AR i, HAEDIRE



WX E Al
viIvERE SF

AUREE A T— B s . Hal, 1EANMIS ) ERER SR, BRI 2 1B 7038 TF A1 PR P AR
R Kinect 145, ZASCRISRH Kinect AR 82 78 B T A% o (I8 B 4 A AT BRERFI K2R

ENER TR shEEY, BERRT W —M, ERERMER R, BRM . T HER
FE RS R TT Ak Ul & — N E N B FE AR T MM, s R R E AT S AR gL, W]
DU B R ENLRIRES . A1 oy — Bl EVvFN A7 B I AR E B SR b 2T By, W LA
VAL BRI IT BRI 48 R R E T R IHIE[6]. M DLEAE — MG [ &, BB S E N —A
HART] DL EAT 40 AR o A5 2500 BB FE e mT DUE B T Bt 20 -G48 AX, I i 783 K H MLDs
(Moving Light Displays)i#47 H ARERER, FINSEIL T ANARE SR A[7]. Z G RENIRA T 2800703
TP AR AR 73 2R A, A48 ELHE 43 2RI 8] [9], RASZS ML ALYE[10] [LL)FNRS (] F7 AR AR VLSS, #6
A TSR . fERERRETH, DA S8 B TA7 R (122 45 N\ R ) 1) H 3)
A B T, Bogdan S5 7E Fod i 5 AL RS AT LS, R 2 Ml — e 8 UG B SRR IR
AR HIBL &8 27 20 07 020 20 A5 3EAT 73 838 0 S 4F N\ A Ir) AL AR [12] . #ESCHR[13] [14] Bogdan
G T BIASH AP E DTW, o5t 720 A HRRE I 05 SCRER 77 50, i ik e PUAIE WA R o 18 SUME B
WAFHIEAE DTW J7 i B AP A 7 R

A SCHI 32 3] Bogdan 55 (1 J5 &, KRB LG 3 28 N 1E UG B BP A RHIE L BN A5 ) A
B DTW EEXE AT 40 K00, I BAEH 2 B A T 046 90 DTW Sk AT 04k DU o a7 7 s DL &
THRAER . SRR DTW BRSPS N BRI T 7328, REREE M EXP ST 72K, &
TN R AT A, o TR E SRR S EA R R, X EE NGRS FAT A
I H (1) i R 1) LRG0 1) S P 3 5 8 H IR TR A, BT 06E T, A SCHR HE — ol 25 A AR 438 U5 B0
BN, BB REE UG BT IR 7, R0 5 P RHE 7 i 3E T UL S 704, IXFF
AT A RIBAT, @0 3 H a3 06 m, 19 8 R W R S 0 kIR, JF B R DU RC 25 SR gk 47 A,
[FIFERERS LA R AP S 42K
2. BEERMBAR
2.1. Kinect {& & REES

Kinect &K T 2009 FAHEH 1—%8 3D MRMEIERAS, 1T LAFI RAENLET 1 (1) RGB #2 (UG FITR FE iR
FIg, JF BHRA N e ThRe, BA PR, M E S, Kinect v2 2T 2014 FHEHIEE —
R Kinect ##%, CAERMEIHIZ, ERIRERDIRE SREEE . AT f1 B S5 T7 A RO ACEA 1 Ao (14 1),
2.2. SEYIBAIRE

ASCHTR B2 Kinect AR5 i, Bl AT DLFB BRER AN EUL 2] 6 SN, ikt -F 8 — A AR U B ERER
N 25 ANRATHIAL BAS B RS B, &R 2 B,

Horr, frE(EERD 25 AT miAE 3D A AN T Kinect FIABARALE, BA(X,Y,2)#HT RN . e (s
SIS ST 3D A (A 4 e 7y 1), R U e Hudk T RoR .

£ Kinect for Windows SDK 2.0 JF & TH A& 1 & S IR EA API, 7£ Visual Studio 2013 "4 H

CH++8} CHIE 5 W AT M SR A I T R AR - 76 SDK2.0 A, 15 B R B 454 75 22 F 21 1 BodyFrameSource,
IBodyFrameReader, 1BodyFrame iX =M%, SREUCEHE A A0S B 3 FioR.

2.3. BEIHIERTALIE
TR AL A — AN i PR 2R B B2, AN Kinect FIT 3R IR i 46 1 B 50408 At S 2> 2 B 75 (148



R
S 45

AR

IR AL RS
(IR Projector + IR Camera)

RGBIEZ K

BN

Figure 1. Microsoft Kinect
1. f¥%K Kinect

Y
A
X
Kinect 2 Z >7
X A
Y

Figure 2. Schematic diagram of joint point distribution
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