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Abstract

In order to combine the fun of video games with fitness and let people achieve the purpose of fitness
in a more enjoyable way, this paper uses the skeletal data obtained by Kinect to define a number of
fitness actions, identifies the matching rate of player movements and predefined movements dur-
ing the game, and achieves the purpose of fitness in the process of the game. According to common
fitness sports, six motion-sensing interactive game scenes based on specific fithess movements are
designed, and Unity3d game engine is used to realize the interactive fitness game based on mo-
tion-sensing.
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fEgliEkd, AATEGE S . BUbR . AR DL T T TRt R, i & AR XK S IR PR FE
AR TF, Kb, AN ORI, FEl@0 s g,  ChESRTEA) faHyiE T EM.
UL G AR RAEVE SR KU D T 224 Sk g, o FHI ) S5 A0 R SR B A DG OG R [1], Tk
BARFIEA SR Tix— s, Hals T RFIERAEsfg s, Haaa A, THEEDESEER
SIS PR R T H R T AEE AR I AL 2 AR TR RO IR BB ISR, ot i & AR
BFONE. SEREW2]. HEE)LET NEE GR35 . SRR B i T T 5 bk sk g A,
AN T A HRERIR T SRR 5 FE P RF SR A, T i TR A0 PR 3 4 A Sl R SO L &5 R R I8 Bl I )
AR FE 22 HETO V2 B e i A S B BUR o ARSI T4 R AN B PRk B2 3 2 HFVE S e 2T 7 1]
A, FET Kinect BIERAIEA . U3D (Unity3D i xk 51 %) 1 Maya SKBL /¥ — M E LK. 25, £t
TR B 13 SR B R . P AL

WERR BT WEAR BT AN E BT A7 Sl v N 7 o ) vz D A A By Ity DA e e P TR
Zk(high-intensity interval training, HI-IT, & WHO F13& Eliz 3 5 22 2 (ACSM)HEZE I — Fh A3 R s & 7R HL
Re )iz 3l 7 2[4 BB LA, 01k T /N AME S ZE, & B2 HECTT AT A], PREF s R F -G B
Yt 3% 7 R EZ A R R F R B L LK . Bd% Mihaly Csikszentmihalyi T 1975 4E7E H:
#1{F Beyond Boredom and Anxiety (#iik= k5 £ERE) [5]H4& b S H R P, Tal S RiIHEE . &
WU FAES . BRI RIGEEVOR AR RURRE, DIEIF A N LR, NEABNEILE T 326 Bk 13
A%, DAEIKRFEL FEMES . R EbrREE s 5 DURIE T 20638 37 R 195 = K

RERLIE RIS R Autodesk Maya @i g = 4B Yk M. shim, FIF U3D k5| i
B, SEPL=4EEN .

IEFNAE E R HE T Kinect SRICIE 8O U8l . OCHEBNERAE, & U HAME, I
ML FR PPN R ANE,  SEBUR R R %

PRI RR S BT SRR DGR, R A R AR AR A LR

ARSI AR AR AR R A Kinect B SRECI N B 88T i 8508, R AARZh A, b SeIl B 2805
A H ML

RIBHAR, SRR BRI, RIETREE BT, NS HES . SIESE T IR B RfR
M1, I A — R ANLAE EHAR[6]. 2010 SEBEAAERSMZ KINECT BOHER, & T 28 = IRk i —
— IR o AR (SomaticGame) & — M RE BSR4 N KA RE R4k 5| T A S AR R, ER A
SRR RN, DR RS SIAFE AR EIZS), A8 T ARBE SRS &ES5(7].

F PR Kinect B4 1 K B A BB F DU E N 4T 80k, 2 ZIRIF Kinect T AR SR b g 45 4%
WL, SCBPGE STHENAE, W TYAIEEERS, 1 Kinect 1N A IR & AUk, 32 EAHEIE K
U CE WU BT IR AE 8] TEFUE MU, A EEIR . SIS DL R I SE R AR

DOI: 10.12677/sea.2020.96056 488 B TR R


https://doi.org/10.12677/sea.2020.96056
http://creativecommons.org/licenses/by/4.0/

feiig 2%

HOH WU B ZEOR, EAPRAEARKR) 1~5 b, UM F (L BE2OR IAR#E 9] ik 2 W) AAfi ) AvatarKinect
R BN A S R SRR AT, IURIEEAT B B2 S 2Rk, AR LN “ Avatar” it 5 A [H]
I, R 2E A R AN A DL R T AR, k2 A AR AN SR AR BT H B SO B RE I [10] o FEDRTT 908, KR A%
RITPFR T Kinect ISR R IR RS, 7T UAH BhS 32 05 (8 fE AL X R BT A ot AT R
lZk. Rosenberg 25 [11]HF 78 A B A ORT T3 5 A1 2B Ao AE R o AE R AU, R 2 10 KA i
ENHERAEAE A IS FL i Rk, 2019 F AL R FE G S 2 LA X HDEAE, F Sl 2E Kb e Al
FUREE A — A AL B B A, RO SR S BEE I P R sh i i 3, AR XA R IXEA V2
HERARIG AT %, #320CGH[12]. Kinect JE N HIENLES N GU, 78 B &8 NRIIREE, VL2L R —HE T/
A Kinect {2 &%, LEALAS AAAAT—EETiERT A, 58 BAEERAIER B0 1E[13]. £ HAb 4TI, Kinect
WA TAT RN ZhE R, =R BORESE, PIAIRG KN A AT 5 [14].

2. REEAR
2.1. IMEIRBIFAR

ET Kinect FIBIEIRBIEOR, FZAM Kinect SR #T AL BEE, TH5ES HARSIMERIREZ =
(1 e TE) P S 5571 e e [ e L AR e s, SRR S H0E UM R AT ILRE . R0

AR 3 {5 FRANASCRETH A Rz 5t e 6 aifE, . B, Bb. P ek, maiite
BE) PSSO . SRR RS B R RS B AR SRR BRI R, AFEIE
WE B TS, B CRRBIEAEA R, i AP s ol sl e L. R e

2.1.1. RMEENX

EH— RINESRVL AT, D AEE — PR R 1R, B8R I7 AL 3 7 51 K]
18), — A EBEMHEEE LRI R RSB, B 1R A—MREE R AlaR. 85
. GHEE. GBI, CERHMEEE. ARE. AMBRnES LRSS g mE, KA
LB AR H T AL B B OB Kinect 375, W& 2 FrRAMALE (XY, 2)), FBAE
(X Yo Z,) 5 FEWOLE (X3 Yy Z5) » EEAERIEERI AR a(X, - X,, Y, -Y,, Z, - Z,) » EBESEBIEK
MR b (X, = X,, Y, =Y,, Z,-2,) » A& affE b kM e, WHIHEENAX L, 2, 3fixw,

6 =cos™ (a-b/([a]*[o[)) (1)
a-b =((X1_ Xo) (X=X, )+ (Y, =Y, ) ¥ (Ya =Y, ) +(Z, - Z,)*(Z, _Zz)) 2
Jol =0 =X ) + (4%, (2 -2, ) ®

Figure 1. Running key posture sequence
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Figure 2. Characteristic bone point coordinates
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Figure 3. (a) The trend of the Angle between the eigenvectors; (b) Trend of left elbow joint position information

3.(a) HFEMERATUIMEE; (b) EFXTHUEFESTHISES
MRIEBNAE L5 PP PR IEAE B AR S SCalE, AR SR 0B 7 51 UL A »

2.1.2. BhER%

HT Kinect (31 EZER A Kinect (8 B85 2 72U, THERHIEGS B LR IS, AR
STUE ARMELHBATILRS . A TR NIRRT S Frab O & AN, R N AR 8 35 DL A
LHBBAT IR AT, ETHF R BITE ISR RGO =481 R R AR &R b A9 N B O-TT mBEAT LT e . =
YETH R /R AR 2 P I N 0T AR I — A B2 5, K 2 A AN R] B Ak EU A5 P e 3 0
H& -8, sifFR AR 4
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Figure 4. The flow of motion recognition algorithm

E 4. sHEIRBIEERIE

3. &R AT S

ASCOF BT SEEL T — 3K 2 I 5t A S LI RK, Tk st 9 SR R | € S FLE SR Autodesk
Maya ll1E5E R, FIH U3D 56 RO i & i il 78
Unity3d R4 TE T A o) B B % i M 24 28, i b K 45578 Animation Type # & “ Humanoid ”,
FF¥% Avatar Definition BB N “Create from this model” , SRERTIFEFEESER, BE#HE—PHE, K
TR B 55 Unity3d RGUTIUE SR BB AU T TG, (B A3V E B I — SR B R 46 1 35 4 452 “ T-Pose 7,
& Kinect &% s A Al R A6 28 35 . fEE B& AT IEWRULIC S, 1@ 3l SR e SE IR Y (s, JF3R1S
SRR I BB B8 AU B SRR R &, MR 35— 30 23 0 i) sh VR R AR SEIRBh A B3R .

3.1 HEXHIR

DUFR RS, BEANTRIS, R B AT AR oS RS R BT, MR iR A
Wexo FEERTE KT RSE » We RIS 58 BRI TR AR R AT 20 B, BRI REIN ] 5 .

3.2. WHEET
B AR “Angel” YHIUAAERR MR Serb (R R 5t ), G 18 B 2O AR BE N RS (R 37 52 ), 4E
ey Angel 75 ZEIL PRI BeER SR ED5VE FIEAT, JEEBE A, Angel REL (M E =), X
ﬂ FRLIFI R ORE/INELON 37 5 DU )i i 18 0 2 VB, R R B R R (X N st ), R B
I JE R BN KA O RN, PSP s R @ ek B4, & BRrER,  h 58 Bl 2k .
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Figure 5. Function module diagram
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HENE, BMSIEEME, kB AN ERE RS EE, FRER&RZ bR, WiEke, H/
TEKPIEHEBIFIEE R RA S, RAREN—AWE, LD A 30 fd Ak Bk & i 50 .
YENWERI AR, @M ER RS H K, CACTREF LA . WU 545 % .

Figure 7. Forest scene
7. RHIG R
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Figure 8. Canyon scene
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Figure 9. Seaside scene
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i, KSR RIE s B K R AT .

Figure 10. (a) Grassland scene; (b) Small town scene

[# 10. (a) ERAR; (b) MESR

345 BHRXFT—KE

PSR B UK (] 11), ek 2 N2 THI 6T V55 DK T B TR 2400 Fa e, 06 00 43¢ DU Jit 35 b 2 00
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e AT DR B I SRBi s (R BERE L, -2 UK TRTARYE 19 2 2, 389 Dl ke 1 2 R Uk, 4 s B Bk B
3.4.6. BAXF—UWAE

BESGRBE LA (A 12). O 7 BRE AT, HEE N AT EE L@ LT —Beabr. ik
FEANAEEH B E B NGRS E . BrsRIE SR e G R I 1, IEaia I, EREN

DOI: 10.12677/sea.2020.96056 494 BTSN


https://doi.org/10.12677/sea.2020.96056

feiig 2%

NRFEREMEBNIEE. ke — M ashahfE, SIaRRIFIRR VIR 0%, MRELREa €
IR SRR ROR RIS 2 i dE BE PR — MR T

.

Figure 11. Ice sheet scene
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Figure 12. Valley scene
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