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Falling Position Detection Method Based on Laban Space
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'(School of Computer Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)
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Abstract: In moving object detection process, it needs to automatically judge whether it has detected the moving object,
although there is no moving object in the current scene, detection result wrongly judges that it has detected the moving
object. In order to find the source of the error, optical flow disturbance effect is found through experiment. The optical
flow disturbance effect detection algorithm is designed, and the effect of optical flow perturBétion is clearly detected.
Next, through the binarization method of image it eliminates optical flow disturbance effect. The ideal results of the
moving object detection are obtained. This research proves that thé optical flow perturbation effect exists in the space,
which can cause interference to the detection of moving object. It also can eliminate the effect of optical flow disturbance
and improve the accuracy and reliability. .Of moving object detection and judgment.

Key words: falling detection; moving average filtering; labanotation; position judgment

W& AL 2 WAL N 3, A TR G 2
MR REAE S, JUH R BB AL AR AR, &
N o R B A0 T 5 B0 % A SE T I N BB —
FESE N, I AR 22 22 4 N PRI ARI 1T 46 1 ) iR DX O A B
(B0 B, i DR O LR 081 J V0 15 21 & s, TR

FOA R R R I 7 i T PR B 4 N 4 e 2R i
HEIERE N

H AT, BF FOOT RN AR B RIS I AR ¢ 5 T A HAR AL
%, teln Wang 25U VRIL S 2522 3 3 T o ek A
JREE X NARIZ ZN (5 5 R AN 3 M FI T & 15 % A R A3,

O BETH : E K ARG (61771387); H K E AHHR TR (2017YFB1402103); FE/R W45 GUHT I H (NGII120150707, NGI120160704)
Foundation item: National Natural Science Foundation of China (61771387); National Key Research and Development Plan of China (2017YFB1402103);

Searle Nnetwork Innovation Project (NGII20150707, NGII20160704)

WA ] 2018-04-12; A& BN [A]: 2018-05-08; K AR [A]: 2018-05-18; csa 7E£E Hi RIS [A]: 2018-10-24

224 A AR H % Software TechniquesAlgorithm

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn/1003-3254/6652.html
http://www.c-s-a.org.cn/1003-3254/6652.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.006652
http://www.c-s-a.org.cn

20184F 55274 111

http://www.c-s-a.org.cn

i H AR SN A

FLAIE i AT SRR T, (LB e B2 AT A I 3
SO REBAR, HIEN — Sk B AT HE. Qu
A 3 X T T FEE A5 2 0 M 3 R SR A 1 R R R A
R AR RRAR], (HAF LBV —. JERiE 2 A Xt
B A B B DA R Bk i SR AT TR T, W
Mazurek %5 AUVl 21 405 A4 28 SR 7 1) 14
PRARCHE AR IIE . T7 2 bRAEZESERAAE, B AR
DU S0 350925 5 B B, S Ik ARG 7 5. SCRR[S 1 i
IR 3k FEE 5040 FORT B 8] 4T D9 0K PR N 3 B SRR AIE
R FH 73 A 20 M 75 925 ok 24 A A0 B ) R AR RS ALE, SR
SCHRF AL KA B BIAT O, SEIR A R B BOs
REGERIRE 5. E RG] N Ay X — R Al
Wy, 368 3o Ty ek S8 a8 25 A R 3 [ xR fRPIR s ak

AU, (L T T A P

Yk L 2 LV SRR, T 0 5 SOOI %
S FE 0 LRI 5T 2 s 2 i O
it — 2 AT DABR B A IR, 201 He 45748 4 535
0T A0, LT 9 U R 47
W il 1T S 9950 R0 DU 3079 4543 2K 2%
ST 5 A B R R 5, 1% R G B D e,
{EL ST T 5 ) 5000 60 . SRS 4 PR i
P 6 28 SR HURCHR 2 PR B O B, R SR Ameva
ST BUAEAE N FEE IRRER(8 R R E. R
9% 1 9T 7 0 SR BRI, (EL S v 1
k51 07 30 5 S A AT VR — R L, 4 T O s
{3205 T SECAF T 5% 0 B R AT S TS 17 LA
KRR I

ST, ASCE T BB AR AE, 2 T

il - 430 9025 ] A0 18077 (R 7 k. 3 AT AR 4
e T N B SR AT SR R ST s
LAY 75 1 A SRUE 5 NIBD T 4 b S S
17 WM R, T 7 A X 4 BRI 48 4 o R 3 e s
N 22 7% 742, e 5 B 0 BT 0 B A ) s
A FEHEAT SE R

1 BRI %

BRI RAER K. ABE ARG R AL S, 8]
e FECEAR AP B, BRI AR R (1) W —AF
T 2 o5 — AP RAEL; (2) A —F 1 r Bk 8], 32N
AR R A A 0 Ji DR S AN R BT T R, T — N RS
IR R, B 5 RN RSB AR KL

ST 0 A AR, LK 2 O A S R T B IR B
it T PRI 1R — MR TE 2 s A, MMl I R R
DRSS AS BRSNS 46 5 AN B L 8 1
A5 2, A ph T B R T T 4 4 45 T 4, B
(B PHE TR R 2L, SRS IR B F, &— 25
VR FAXS B H 25

1.1 RIPFZSE)

L JEE W1 N 2 S SR 1 7, LA B
SEEEBEE I TR, 520 R0 ) SRR, 5 2 MR MR
FAA FR AR A 25 1) B 2 HEE e B I B R
BRIt L T TN et B, MR iA T AT
0. T e R 1 S T S5 e A
EL 1 T2 S TR T DL P AN =Yy P 33|
BRIER, FRATER E TR A, F T AR
SR BRI T F 0 2 R B DA 1 7 R R B AR B 1
F43: JE 8 LA R R0 B 1 38 5 B N A B AR ZL A58
27728, 1A A3 B ) e B R, 6 A X
FEERL I 55 525 HOHER , R85 5 4 0 B 55 3116 2 1A 1
R BN T M. FIRE, AR AR, R
B 152 1 5 kA1 7 fr 2 WD 5% &, TR R O BRI B 16 5
B 15177 Rk 4 WL EE B0 S 877 7 25 S b 5 LR 5
G I BT B IR S 072 DA A, R
TN Rl A T U A 1 A5 50 1 15 Ay 2 1A 9 6

B F0 Bk 50 0 07 vk K B RE BT R L T
FE T AT DR ), 3 AR TR 1 2% B U
B 51 5. 0 SR 1] i 7 3%,
P N [ B2 72 S BT )50 N B R SR,
BAFLAN I BE K SR T 1, TR A B 27 AN 7%
B A 18] I L. AR S HE B 2 18] P B A A A
W %77 R 52 A AR, BT 1 o, Bk A A R L 45 i
o TV I L o7 B B A, 4 T K T B % 1A 4 A
O oI, M BfEI S AT RIBUT . SRR, e
DUk, 2Rk, PSSR AR 40
B. 1A 5k DU B A 5T 0 RhR S, B 2
JELE 1 53 4 8 7 A A AR S A B 17 0
1.2 BREIGAENE A

T K 432 4F N ERAEURT L 35 30 95 R 3 1 2K
3% 18 1) JL BR8] F 2 R A 7E % Y ER B . R it
B I o S 7 KT 3 3 MO, 04 4 )
20 1 R P B, i 2R S A R, SR 3N B8
BEL 0 3 77 B I SR AT 4Z 30 2 AR AL, ISP

Software TechniquesAlgorithm X FHi A 572 225

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20184F 5274 111

T BT SR SR B2 A 2, DL 2 IS
I AT I E S A R, X U R 5 2R B AR, A A R
AR 22 35 U A R R A5 Aoz

H

R FATT

e

I 7 Ve

B gz

12,1 ZS5MIH5E

AL I i 15 ﬁ%ﬁ’a%ﬂt%szﬁf’ﬁﬁﬁ RER S
TR B T R AE Jﬁ’)\ﬁﬁ%%ﬁ, AR HEIE BRI
I S RSN RS, RN B = ohge. 76 0% 2k
T NARAT 9 BE L BRI HAR %, PR, G 45
1) K AR AL T 1 s A 0 AR A R L
BB )5 TT TR, NARIK & A a7 75 25 0ok
A, BT E O RAES S 56% &b, 1 KL S
TR 55% Ab, BB B 5 3 A AA (R B0 B . Kangas!'
SN T g R B, N A4 1R JREE 50 i o 39030 1) e 2
5 SRR R AR KT HIZ BRES . iRYE Zdemir &5
NV PR B A A TR A S ) 30 A B P T 3R,
TR (i 38 JEE 0 B, Ao WU VHE 7 S TT R 98.42%, T A Sk

0 L i 0 P HE AR 2 43 IR 96.61% FiT 96.50%. MM AL

R 2 ] B AR R AT SOV AS N, A% SRR oL T P
I, AMLAERE X 7 ZM’E*EH*&{EJ/@%KEm 2 bk
ﬁﬂ‘ﬁ Hﬂf%ﬁiﬂ%ﬁﬁmﬁﬁ ZIKIJ%H"%M’HJ%@Z%&

7‘32&?}2, Bﬁ)ﬁ*ﬁﬁ%@ﬁﬁﬁkﬁuﬁﬁﬁmﬁﬁﬁﬁiff/ﬁ
X N B AR

AN SCE AR & AN AR I L35 A0 AR, 1T 2
RS W00 5 2 1A 2 T S AR R 7 R SR 25 A, DAL G 0 X 3
BEAT He e, AR b, AR ARAR 2R 22 [ AE — € (47
BEORAR, AL E R AR AT AR BB MR R s, Wlsl 2 pr
T, BEASHARRAE T T AR T A 2 () AT B AR R R IR
SRS DA AR IR M VR AT e Jo R A I 4
PR T DA 38 ik A 0 R O SRt 48 35 A R AT e fhe Ak B

226 B AR H % Software TechniquesAlgorithm

Foep B FH B0 42 A5 10 T3 i N BB F, %07 15 5 TR
fig LAt (. BAA Bt nF 3L.

2y

K2 Asbrie sl

H 5, RAIIR SR S T AR AR L, A AR AR
GG SR ARRR I Z Bl X RR Y Bliess, kAR 2
JREAEHE R

R=Ryz(r)=| —sinr cosr 0
0 0 1

(M

[ cosr sinr O}

‘ -
1 0 0

P=Rx(p)=| 0 cosp sinp
| O —sinp cosp

2

Y=Ry(y) = 0 1 0

| siny O cosy
N, Ry Py YAl roll pitchs yaw BIHEEEFERE,
4% ZXY B, RN ey py y ARHE IEASHERE RV
JR, FIAS R0 e R N

3)

[ cosy 0 —siny\

cosrcosy—sinrsinpsiny
N =(RPY)"! =| sinrcosy+cosrsinpsiny
—cos psiny

. . S 4
—sinrcosp cosrsiny+sinrsinpcosy “)
COS7COS p sinrsiny — cos7sin pcosy

sin p cos pcosy

RAFLEHFERE N J5, T KRB RIZES A,
i B H AT 2D AR, KA RN

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 55274 111

http://www.c-s-a.org.cn

i H AR SN A

Ty Ty Ti3
N=| Ty Ty Tx (%)
T31 T3 Ts3
HBET T30 = sin p, 7] 43 ANARZRZS A R AR A
pitch = p = arcsin(T3,) (6)

Hi T, = —sinrcos p, Toy = cosrcosp, AJ 4 AR &
A AR A

T
roll = r = arctan (—ﬁ) @)
T2

Hi 713 = —cos psiny, T33 = cos pcosy, A 15 A AR &
A A IR A

T
yaw =y = arctan (—l) (8)
T33 |

122 ZWMEZERHT

SR BT S (5 = A 1) AR ”’éf’a?ﬂi%ﬁiﬂ H#17
RGBS AR B VR LA, 2 E N B EAT Nk AT
2 FEOMHT, LAIX 2 BRAT N 5 BRI 3hE . il B LR 42
NAA H 85 B s A AR B 3 VE L3S f B, )
TEPBIR 30 X, G 2045 € SR P 5 I G it 45 2R, LA
LT HIRGRA (roll) ), 45 RUnE 3 Fros.

160

140 /Vj

60 I HEITRIESN jage  BMIZHE

0 20 40 60 80 100 120
I 1] (s)
3

B30 ANEAT B A B A

3 R T A MBI E LS I A oL, Hh R
fih 0 2 60 s N HH AT BN, M 60 2 120 s &AM IE
Sk BBnE. I 3 Ara, BREIEhIE S B AT NEn e
BT BA YR 2. N T AR R W 2K B 1
(1) 0 22 S 1, A SOl e 2t 3 28 28 A IR A X T A TR Rk
BRBBIENE AT e B I T, BAASCELERE Dy R R I
PN Bl AT 0T B M, I HGE 2 R X TA). H 4
Rl 3 s A LR TS, BeAbh, O TSGR BB B
EELE, I R B BE X T H A DI R RE R R, ATk

B R4 02 P A AR O K A ME B
JRI[+20°, +48°], 2% B E X ) 15 B 45120 1) 6 2 43 A 2
AT T A, WG S0 T R DA X i KT T 2
L4 R K AR 20 P 20 S A 92 P I
S T TR A X N T 1 2 L 347 03
{530 S 2, 2% X 6 5 e T 1
BB 4 s AR O P HS B T e bak A X
B, SEBRHE A PRBEHL Bk S5 B2, 348 SR 4
7. M| 4 ] DU B 9350 % 76 45 200 5 350 5 2 1
i, SO SRR L T T, T i R
R, T3 oL B S e ) T
25 3230 (A 0 B 15 7

200

e roll
pitch
——-yaw

150

100

EVAQ)

'.
-100 f !

—-150

0 50 100 150 200 250 300 350 400
IFIA] (s)

B4 k2 ]

I 35 B 5 T 5 R, 7 D - 2
b S o SR 27 g BB
7 i 5725 A U 2] 5 775, DLBOR A (roll) o
{5, 2 DS 5 5 A 5 00 2 (RIS, A
H B 1 30 0 45 25 A S T B 22 5, O S A
A5 56 A1 2051 7 6 60 054 4 38 3 2 Yk S 4
A4 BRI T 8 FIR IR R 305 B 1.

100

— i
O ——cm [T ]
60 | o Aifl
el ;
N ;
= 0 L
]
.5«? 0 hsmco o= 2 ﬂ‘ .........................
B 1
-20 N,
740 T it ——
—60
780 i i i i L
0 50 100 150 200 250 300 350

A (s)
K5 AFREBBEITTLL roll 7L

Software TechniquesAlgorithm 3 FHA S 227

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20184F 5274 111

1.2.3 BRAERIN J 7 7 40 e ik

NAR R A BRARIN, =P 3 A #8212 J6 I 18] P9
AR AN T RE FE 7 sh AR Ak, 3683 5ok 9 12 380 ) K 10 3 1 £
PaBEAT 23 HT, B TR (pitch) FIRGR A (roll)
VRN ARSI LA K 7 67 I A 4, B3R 40 T

(1) TR =ANLRES A, FIWT pitch B8 roll 215
e i .

(2) M3ES: 1 s WA pitch B roll #81L BIAE, N
N AL ISR BPIRES, (HIE A R ) -l
PRAS, S TR

(3) SEMSRAE 2 s I (A B, X 2835 kAT — Ok
D). 120 BRI 06 BEVEAE T W 3 2 15 A T 5 8
A2, BB, 000 — BBy, A AR X

T L, LA AR — ELAL T 5 HORAS, Il 2 A T

a2 ELRAR, AP IR ‘

(4) 103 k18046 25 FE0 U5t SRR 7 o, )
A5 e 51 75 T O il 25 5, 25 30 B RS M
H 6. ‘

R 6 R

( &)

»
|

Y
REHARIRIUL &

Y
TR ()

o

Y
R e f80 7 £

pitch/rolli& 15 Bt
PR B E

\

BT (I A7 LTS AT fig
TRARE (ZER2 s) e
i 2 v
A T I
A5 HR

6 LR

2 SEIGIGES 4y by
2.1 LIt

N T BRIE AR SCHR H A T B A ) PR R AS O 6 A
M7 VR R A B S5 R0k, IR A4l — 42 B W
EAT NGB S5, B ATAE . AR RIS 5 — 2 A

228 AR H % Software TechniquesAlgorithm

BRI S, TR AT £ A R, Bk g
FIRTB\T . [MZERTMEE. FAME. FAENE. [
JEHE AR FAMR. AR RS 8 A
T B Bk 4, AL 30 T
2.2 IEER

I8 7(a) F9 N E 3 47 7 I R 2 A A R, P
SN A A R T 5 SR e T P G R R T
6T 32 3 S 50 4 P Kb K % SR /R 2
e B, DRSS AR S B 4
BPidkar 20 s 45 a0 7(b) iR, 5K 7(a) R
2 2 4 G e, TE T T R BB G E 3, BRI %
i AT T A SO e A 2 R BT 4
R T BT A BB (R R, AR R KRB
B 0 B — 5 X R T I BT B AL B LA
SCTE M R %07 SR AL B S R LSS ST S M 5
K, W 7(c) FF R, AT LA RO (5 5 S A1 I
#, E T AR SCHOR R L AR SR P B, T EL SR i e
A VAR 0 A A AR W 2 B — B0 . 5 R B
ST S U 7 vk ZE R e R e RS A AU BN L
s R, ELSE T, RN, BRIt AR SR
BT B T KA R e, AL 4R LI 7(d), 2
VBT B AL F T, WL K B I, 1
T il 23 ST 0, R B T4 M L B RO, T
17280 A 550 0 9 W . RIS AN ik R 3778
S AL 1 45 SR A M Ak AR ) k1 77 o 1 5
HEE Oy L =

W4 IR EH T AT 30 VSR, {5 FFI I 20
ST i B ok B A AN BT, T LA [ 8
TR I N 5 B B3 IR A 1045 25 A H

N8 PR HE R T, A LE B 05 2 R, 2
F A P . TP DA RS S I R A 5 H
VEARAE R 2 5, 36 HLR ) OBk 7 fr 46 75 O A5 4L
a8 LA Y B AR 2 . I A R S A A A
14,96 B 5 7S £ 2k 4557 R 1 S D, Rt 38 25 £ T
T K 5 AR BT SR A LA A0, A 130 s
EIR K AE R, 185 s I EER A (roll) 1S3
250 M B, 45 210 s IR AL T BMBI 25, o
BV FH A 20 T-+120°. MRIVA £ T4 788 b B4 2
ARG T 1 s, B AT TR 6. S0 0d s A FR
7S, IR E] 2 s B IR 2 7 Ak T B E &
5, HOLI B ABRR A AL T B4, ST AT,

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 55274 111

http://www.c-s-a.org.cn

i EN RSN

LM )

LM )

LA )

LM )

0 50 100 150 200 250 300
I 1) (s)
(a) LA

0 50 100 150
FFIA] (s)
(b) R/REPEIE

0 50 100 150 200 250 300
IS 1] (s)
(o) BB PRIk 2E

0 50 100 150 200 250 300
I 1] (s)
(d) W3 F ek E

B 7 ASEIJER A B FT ) L

150

roll
100 | — pitch

-150 E— :
0 50 100 150 200 250 300 350 400
¥ IA] (s)
(a) HTA A5
60 ———
e poll
50 —— pitch
40 | T TYAw
&
ka
&
720 " " i
0 50 100 150 200 250 300 350 400
i 1] (s)
(b) A kA5 P&
60
50 b oeeroll
40 — pitch
&
ka
X
0 50 100 150 200 250 300 350 400
A1) (s)
(c) Al Bk A5
& I
xa 1o
% 'IJ_:
7100 b |J
-150 | i
-200
0 50 100 150 200 250 300 350 400
I T (s)
(d) AT kA3

B8 ARk f i il 26 1

Software TechniquesAlgorithm #1F4 AR 5% 229

© MEREEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

i E R %N

http://www.c-s-a.org.cn

20184F 55274 1131

AL H AT AT A AU F BREDIR S 3T T
330 A, L 330 U, Rl IERA 208 100%. Wi i
T 1R, RXTTEHRERIRMET . 5. £ A K
Bl ZJE~ ARl a8 Rk 7 Ar, FAA B iR
Sl

xr1 IR
TR ERREY SR BRI (%)
MR 30/30 100
H# &3] T 30/30 100
IEFATE 30/30 100
I AT kA5 30/30 100
R T A5 30/30 100
Ak 3 30/30 100
g AR e A5 30/30 100
BERE e 30/30 100
R JE ) kA5 30/30 100
Fe Ak 30/30 100
AREAC HI N B A 30/30, ° 100
' ¥
3 GiiE .

BE & AL 2 B WAL N T e, A TR B e 2
RIS, R T R X R N H H i
2y F K A5 P 00 -5 S ) AP IR R N LA AR (1
KBRS ARSI T — A T i BE A T 1 K AR 7 L
I 592, PR 12 A R BR (80 508, RIS 5N
T Bl P BRI R S B R A A, I AT
WE LS MENZ ARG R, Wit T VRS
Fi1 09 I W A KRS0 2 £ 5 2%, JF B R A H R B0
AT AN 8 AN [ B AR 5 A REAT SR AR B8 IE, R W% 5T
FA B I 52 br L AL

S8 ik ' .

1 Wang J, Zhang ZQ, Li B, et als An e"nhanced fall detection
system for elderly person mbnitoring using consumer home
networks. IEEE Transactions on Consumer Electronics,
2014, 60(1): 23-29. [doi: 10.1109/TCE.2014.6780921]

2 LR, GG 5, BUATAE, S5 AR SCIRZS ) R i) AR A
W77k, THENURLA, 2014, 34(S1): 223-227, 264.

3 Qu WH, Lin F, Xu WY. A real-time low-complexity fall
detection system on the smartphone. Proceedings of IEEE 1st

International Conference on Connected Health: Applications,

230 FAHARH % Software TechniquesAlgorithm

Systems and Engineering Technologies. Washington, DC,
USA. 2016. 354-356.

Mazurek P, Morawski RZ. Application of naive Bayes
classifier in fall detection systems based on infrared depth
sensors. Proceedings of the 8th International Conference on
Intelligent Data Acquisition and Advanced Computing
Systems: Technology and Applications. Warsaw, Poland.
2015.

F15, FhIRSE, 228, 55, BT SVD RHAE FE4E AN S RE ) 241
)k M0 A I B vk o SO N S 1, 2017, 34(1):
247-251. [doi: 10.3969/j.issn.1000-386x.2017.01.045]

T, B, MREERT. T =R AL 2R 10 A\ A Ik A5
i}ﬂu%éﬁiﬁ#’éiiﬂ. TFEHLR L, 2012, 32(5): 1450-1452,
1456.

He{ J, Bai S, Wang XY. An unobtrusive fall detection and
alerting system based on Kalman filter and Bayes network
classifier. 2017, 17(6): 1393. [doi: 10.3390/
s17061393]

De La Concepcion MAA, Morillo LMS, Garcia JAA, et al.

Mobile activity recognition and fall detection system for

Sensors,

elderly people using Ameva algorithm. Pervasive and Mobile
Computing, 2017, 34: 3-13. [doi: 10.1016/j.pmcj.2016.
05.002]

Xu T, Zhou Y. Fall detection based on skeleton data.
Proceedings of the 3rd International Conference on Human
Aspects of IT for the Aged Population. Applications,
Services and Contexts. Vancouver, C;I}ad’a. 2017. 475-483.
Young J, Wocgd LL." Laban:*A guide figure between
dance/movement: therapy and drama therapy. The Arts in
PSychothérapy, 2018, 57: 11-19. [doi: 10.1016/j.aip.
2017.09.002]

Kangas R, Polldnen E. Physical activity responsive miRNAs-
potential mediators of training responses in human skeletal
muscle? Journal of Sport and Health Science, 2013, 2(2):
101-103. [doi: 10.1016/j.jshs.2013.04.002]

Ozdemir AT. An analysis on sensor locations of the human
body for wearable fall detection devices: Principles and
practice. 2016, 16(8): 1161. [doi: 10.3390/
s16081161]

=, EEE, BRA, & 2 TR T IR BT 5~ F 58 e
Kalman JE % () 2 22l v 509%. L7 505 B 54k, 2017,
39(3): 709-716.

Sensors,

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://dx.doi.org/10.1109/TCE.2014.6780921
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.01.045
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.jshs.2013.04.002
http://dx.doi.org/10.3390/s16081161
http://dx.doi.org/10.3390/s16081161
http://dx.doi.org/10.1109/TCE.2014.6780921
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.01.045
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.jshs.2013.04.002
http://dx.doi.org/10.3390/s16081161
http://dx.doi.org/10.3390/s16081161
http://dx.doi.org/10.1109/TCE.2014.6780921
http://dx.doi.org/10.1109/TCE.2014.6780921
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.01.045
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.jshs.2013.04.002
http://dx.doi.org/10.3390/s16081161
http://dx.doi.org/10.3390/s16081161
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.01.045
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.3390/s17061393
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.pmcj.2016.05.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.aip.2017.09.002
http://dx.doi.org/10.1016/j.jshs.2013.04.002
http://dx.doi.org/10.3390/s16081161
http://dx.doi.org/10.3390/s16081161
http://www.c-s-a.org.cn



