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Calculation Method for Human Center of Gravity Based on Somatosensory Interaction

Wang Wei, Feng Yaqin, Yang Zaixing, Wang Xiaoyan
(School of Education Science, Nanjing Normal University, Nanjing,210097, China)

Abstract: The human center of gravity is the basic parameter reflecting the human body’s morphological
structure and the quality distribution characteristics. In order to obtain the accurate position of the center
of gravity flexibly in a somatosensory interactive equipment environment, this study obtains the human
body real-time joint point coordinate data by using the somatosensory interactive device Kinect, and con-
structs the calculation of the human center of gravity. Combining the multiplicative coefficient method, a
real-time linear calculation method to calculate the human center of gravity is proposed. At the same
time, in order to verify the accuracy of the center of gravity, this method is tested by the data of the cen-
ter of gravity provided by the plate pressure test system Footscan as the standard center of gravity data.
The results show that the method has similar results in the center of gravity calculation and has better ac-
curacy in the action of large scale.

Key words: human center of gravity; somatosensory interaction; power matrices analyses

51

il

AR 2 S e N AT 285 05 ) AR J5 i 20 A A 1) B AR S 800 7R R s 8 A T RR AR 45 U A 4
LA AR T o DRI 0 A AR T A 0 R T (2 AR RN A (o R (Y T D v A T g AR

E&T B RS2 I4 (BCA150054) BT E .
YR B H1:2018-04-15; 11T HH#A:2018-06-11



596 HIEREEH LA Journal of Data Acquisition and Processing Vol. 33,No. 4, 2018

TR A FUAR AT IR o Wy Ak A R R A5 R T 3 s NS e & B Ry R e T DL AR
AEERRE B 1) T O 57 B0 kL 0 SCIRE 3 rp Ay 4 o SRR SR T — Bl R TR R S T I 5 1 2 A ) A% Ik
A T3 &, XS Footscan & J7 A ik R 40 0 85 & M Fa] Sk b AT T A58 . (HI ) Al i & IR B R
ANASE 5T I 30 L 52 300 g B e AR SRy BR . o R A v T AR I Y ) AR s AR ) 2
T 50 -y R SR AT E O B AR AR BRI S T AR ST (2 sl e B . an ScRROs 4R T —Fp
HE T AR X ) A% S AT SR R A A O R T U L R S S R I ) A U AR AR LAY
S EE O B R R R A U A Ry B B O R RS R A R e O R IO AR RS L ) Y B
OAALE M T AT

B AR AR T B A I T B T Z 0 R AT 1 B W . SRR AT Rk BB S R
B AH R B SR AR HP AR B R B0 797 FE0 8l 06T s A b 67 B AR A MR RSB G AR S O TR B o o
M COURR A L) ™ RN Tk e B P32 (A 40 M i« 308 5 S A A AT T AS 1 X 43 4 1)k
SELTT . AT AR S O A AR 2 2 38 Sk B 1A A5 PR Y AR N A RN A BT HLLO O B TR AR RO
PEEN . A TR AR AR R O A AR AR L T T B a5 RN O AR AR A IR Y
FO AR, ARB I T AL WA T2 SCERC8 I A 48 T 3 R Bk % 5 R 0 v B Ao R T £ R
BT SO AN R SRAR AT A B AR TN VR E AR AL SR FHAS [ B A M A T AR AR A
AN [ B S0 6 B HOAE XS T 7 1 R O AR T I 5% 25 K (H A AT DL A A T AR = g L A
Bl BLAN B2 F AR K R 38 BT IS S 4 B A R A A AAGE 3 A W I 2 R O DL AR B 0
W5 ¥ o AN« SRR L1038 A R B A A AR BR 5 J1.0 45 & J0 0 G B0k A5 5.0 19 AR AR 67 15 SCERC 11 19K A
N T 5 B 8 5T 00 ST B AR B PR B o SR AR B G o LI B T 3 RO TR T A Y
WA, St S ok Hh A &2 4% . 1 Optotrak Certus F Vicon By G2# SE I R 48 (8 Vicon MXF40 cameras)
45 . Kinect {48438 B35 A 2 WOHCOR A ¥ — F R (1 21434 i (Red green blue, RGB) A ¥ B2 I BE (1) 2% %
SRS B N BT R NS Bl 25 A5 4R 1 A Klinect 42 43 9 A MR SC T A AR BR AL E 1T L3R
BONAR TG STk 14 68 Kinect B4 $2 451 20 A5G fU AR AR TE 2 7 40 6 UEE FR IO A& = 4 50 A
b s CHR[15]45 7 Optotrak Certus 1% £ %) Kinect ZRIF O AT I 0E , R HE LM HE RN IIE S
B s SCHRLL6 R B & Kinect X AR #EAT @b B PR, (0 Kinect $2 45 5 8048 2 5C 5 &0
A A 17T AE R EE O AR AR  BIF ST IR R AR e S I A B A A Y OGN R R O T B R T D A
b o i — 20 R B O AR G

AT H A2 EE X LA E O SRR R Kineet 4@ f 09 3¢ Y sl AR bR o B P B 2
AR AR T O =4 bR i L JF By e B R HLO B A . AR SR FootScan
BRI 1) H 77 350 508 Xof ] PR 2 AR A 2 A S

1 AEELHERE
L1 HWEAREANMECTE
T3 HE A I R AEARAT B PR A ST v A B (B AR B A b 4 S b A ) AR SR BRI B R A

BE ORI AFRES . K 4 R RO Y BORMS R RD BORE T B3 R BOE AR O TR A U R
B ZARBOE Y I AR AR R R B R B AR T L AR

- ZI, * P,

XC—# (1)
Dy P,

YC—T (2)

A ey HIHTEOAER; PO EE; POy NREE .,



I B F ATAREBRILZREHAKRE ST LS &

R 5 A B 55 15 P 2 B0 B — s D 22
W& e AR M R RO R 22 & 0 H B T AR 2 3
I S B I A 2T R A A
JE& B AP 3 O 28 4 R A T Ak 2k R B 5T Y T RE
PE. 2546 Kinect 34 FLE 44 5250 #6558 , 2% £ H Al
FR 308 30 1) b 7 B 9 RHAS 1 R BAE S AT 5 op e
REGEM AR PR AEREONAEH AKX

Gooe = 2 ki % T, (3)

K. G, RoRFOANLE; T, Fom N HE 147
Bk TR ZIA XN R AL
1.2 KX EiEHF Kinect WELIHEE

o TR AR A B3 4 Kineet 7] DL B 4% 48 IO
TR 25 AN T A AR A AR B BT DU T g 4 80k 1
WO T o RO AT R B i
D AHBCT A G R A 25 7 i e AR bR 5
W EOARR TR SR > T EOI R
ATiHREE.EAAFEHNRMELHE R R
5 5 % H A 03 3 1Y p 7 N0 B ORHE
HE I T 2R BOM AR O T SR R 32 R T k4
19 A AR S AR R Kineet R EU K
25 MR FIFARE S RECE BUE I KT R —— X
N EAR R IAE

(1) i Kinect Joi: 3 O IR 1) AL b, {H 2 48
HET 2% (Foot left, Foot right) il il B ( Ankle left,
Ankle right) B ¥5, 7F Kinect #J 3D A #5 & 7,
BRI ZK P D7 (XA Y J5 ) 1Y A bk 5 10 2R A ], %
BT 18] CZ 5 1)) 19 A b 5 B0 2 A [ o A8 2 B R 1 A2 A
SRR L ER A 2 R B 1) AR AR AR AR

(2)38 3 Kinect ] LR T % 48 F R MBHHE 1Y
Ay (= R e R O s TN L T T D 0 O 5 W
Fd 3 A O UL AT BEAH I L X A A B 9 T (Hand

left, Hand right) By 48 A5 4 O T .0 09 A2 4R . 55 40 i 1

(Neck) & #E 1 5 (Spine mid) £ &35 S ¥ AR A .

AT Kinect ZRHCH N A ST 55 A0 4 T 20 A Bl ik B
SR N R N (N R P o3 S R AN DN o =
BB SR I R KL 1. AR Kinect BR ARG HAS

BN LR XA Y J5 18 fE 2 B

X.() =Dk % X,(0)

Yoo =Sk %Y, (0)

597

1.Head

2.Neck

3.Spine shoulder

4.Spine mid

5.Spine base @. m—
6.Shoulder left
7.Elbow left
8.Wrist left
9.Hand left

10.Hand tip left o) @)
11.Thumb left [/ B g o o®
12.Shoulder right o [ O Y
13.Elbow right
14.Wrist right
15.Hand right
16.Hand tip right
17.Thumb right
18.Hip left [20]

19.Knee left ® €
20.Ankle left ¢ [21] B

21.Foot left
22 Hip right (a) BT KinectHHi# (M A AA254 64 m
23.Knee right (a) Twenty five joints obtained by Kinect

24.Ankle right

25.Foot right ¢

1.Head =]

2.Spine shoulder

3.Spine base ® ? @
4.Shoulder left \
5.Elbow left

6. Wrist left ® =
7.Hand left

8.Shoulder right
9.Elbow right AT |
10.Wrist right T~y
11.Hand right [3]
12.Hip left
13.Knee left
14.Ankle left
15.Heel left [13]-®

16.Hip right

17.Knee right (18]

; ® @
18.Ankle right -
19.Heel right e

(b) MIEAERLJF AR 194571 17
(b) Nineteen joints obtained by the built model

BT ARRT A

[7]-@ o

°
F
=[5

o [1]

®- [17]

Fig. 1 Human body joints
K1 NETRTHRERY
Tab.1 Human joints and their coefficients
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