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Abstract

Abstract: A method was proposed to reconstruct high-dimensional full-body motion sequences from low-
dimensional control data collected by sparse inertial sensors. The approach solved the mapping problem
from low dimension to high dimension. A numerical similarity- geometrical similarity-time continuity
model was setup to ensure the reconstructed motion candidates in numerical-logical similarity. The gap
between angle and angular acceleration was eliminated by acceleration reconstruction. An energy
function was introduced to optimize the reconstructed results which guaranteed the accuracy. The
analysis and comparison experiments show that the proposed method can reconstruct nature and
credible motions in real-time and can be applied in low-cost full-body motion capture by using few inertial
Sensors.
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Abstract: A method was proposed to reconstruct high-dimensional full-body motion sequences from
low-dimensional control data collected by sparse inertial sensors. The approach solved the mapping
problem from low dimension to high dimension. A numerical similarity- geometrical similarity-time
continuity model was setup to ensure the reconstructed motion candidates in numerical-logical similarity.
The gap between angle and angular acceleration was eliminated by acceleration reconstruction. An
energy function was introduced to optimize the reconstructed results which guaranteed the accuracy. The
analysis and comparison experiments show that the proposed method can reconstruct nature and credible
motions in real-time and can be applied in low-cost full-body motion capture by using few inertial
Sensors.

Keywords: motion capture; motion reconstruction; low-dimensional control signals; motion database;
motion retrieval

2= KT RS AT AT AT A A 4 T
IR O TS S AN . 0%,
MHLT R, AHLAS I bl B2 b, )
e oeroa e, 2otsanon ARG BN sk R FIE AT LA
I B AR (6120229), AT AR FIAE A BT IR REVP A B E )
e s S SEUIZRI RO RRE RS W, AT

RAEH 1979, Lo RME, WL BIESL 00 R TN T BRI TR AR RS I 2R A5 1 Y.
FTSEHLTEL . 47RO LS.

B

\i

e AR BARS J) I B dA G, $R

http: // www.china-simulation.com
© 2261

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 5

%529 &5 10 A
2017 4 10 H

FARIE Ko s BIFTURIEAS T2 T2 N IR BE (112 5))
FHARBARE A B — ARANIAS HR R a b2k

PBPE B B A A AR B PR 45
RO T RAR RS, BT e ULz 3) T LA
SN AR Rk BB ERE 0 H 1o I I EA
SE LA R, HME RO AR > B AL SR I, A%
&AL A5 5 528 B b i B A A5 EAH LU AR AE
YEPEAR BB, JEHEATCEC ) 8, HAERSE
I, R AU, TIEIRB K. N T #
PRUL B, S T R T g B A Ty
5, g AN N TR 2D B B I AR AR S T
R YA B RAS, SRR T T AL A
R B EH RIS S e o T I S A T AR AR -
JUSATARARAE - B ) FE e P RO AR B A 28, fRAIE T i
16 HE R A IR B -8 E AR g —, AT
IR B R R A T A UEA R ) H . B S I N AL
RER BRI AL, CRUE T A S I Hr S0 DU B S ]
5o FETTEA:

(1) T ANETOREBIEAL R NRE

TV, R T AR A 0 i FE A v A A BB B H
ﬁﬁiﬁ%@%%%ﬁﬂﬁo

(2) $EH T HCFARRUE - LA ARABLALE - INF ] 7 8
PERIARBIPE AR, (RUE T S RS -2 4
ARER G

(3) £t 1 iy ) o ) A9 At 21 4k 140 1 /R ey S
I, e T BRSNS T, T
ZE(em) il 9 A AT BEARE] 6.5 A

1 MRIME

1.1 EFAERBRETEREAR

PE AR B WK 2 BadlerPi T T/ AL K
AR IRB B IR IR, A 4 A HEAL RS R 2 5))
SEEVESEIN PRI . Slyper 25BME 1 T 5T/
9] 1B0Y5- 0 SPASHI PR 9 s VWM e SE= S el
Kelly™ i Fi] 6 03 J5 3 S 194 B3 3 il 25 41

SRR TAERALI TAEA, KimPME N
FH 5 1) InterSense 1S-900 & 4t (HL 45 6 N7 H AL

ARG HAR

Journal of System Simulation

\Vol. 29 No. 10
Oct., 2017

JEER) IR A AR 3D 1z B AL E AT [ B . ATy
R UBNIEZZL BRI Y L S e A BBV (€7 S IR (B/SE 1}
PP IE R, SIS E . Guo™ii i 4 A
Wiimote {4 Jas 10 ok 8 7 fil B 1) B 1 IR R R AR AR
WUIEHE. Kruger™ i il T 6 AN A% 8 i 5ot
ke IRAIE PSP QTR E S v K (B BV € E S Ly PN (S
NI e e R A R A RS L SE B AR LA ]
AL RIS Bl P AR AU 22 16, Be B E SR o0 %
B TR IR N T L) KD WS . AT
H/D> B AL s, SEIREC -2 A M S — 1
v Ry IE B E A, I N SRR e R, IR

Uk T HE IR R E T ﬁﬂMﬁTELmﬁ N
179 2 5 4 A SO o T T 55 e PRk
P th 5 A R

1.2 BT RIS KBS AL lEAR

AHFUH, TR KB s s A B R T
X O Rz S EE AT @, AR i sh s rh b &
TR IR AR 5 DA 72

T T E AR KB B ST h =28 T
B B S o v, R TS S R s B BT
B TR A A R BT AR
e VERRYE I BB AR A — PP S TR YR s
I NARIZ ST TT e SASOTVEARIR 2, %K
D7l I 2 e e AR L e B e e TV, ARis )
40 2 OOVRIE 2y 2 e TP g 5 A1 A o N ke o)
1B BN EE o AL SRR T D B N 1)
B EERR

AR T AR R R A %
ATV, R UG A0 R A e A i is
AR E FAT JEAT 2 A5 8 n) 7L, AT S35 I (1)
A E

2 EEITIEHESR

Fe AR AR A I S S A D
R A s i R P 5, I AE O s sl 1
U R UL, e Ao, E g

http: // www.china-simulation.com
© 2262 ¢

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/5
DOI: 10.16182/j.issn1004731x.joss.201710005



Cui et al.: Motion Reconstruction and Simulation Using Sparse Inertial Sensor

5529 555 10
2017 4F 10 H

SRR, NITTIE B SENHEE S HE 0 H 1. i
JE M B I AR AR G TR E X S =(--+,812,
st sty st tIN) 2 DA S 2 SR A 10 o ok i 4k
P, b s sh AR i SO R=(-,rt=2,rt Lt ),
rt gt I 24 B ST A A s, DU A ) ) R ]
DL Ay S A AL A E 293

R=E(S) 1)

Horp B s SCEC A NS LA G
IFEELE T K%, E=f(N,T,G). HEEGE
o, ARRUPEAR AR B e dok ) DAL 1 P S BT
129 24 S BRI 454 B (OLNG) 4 ™ A b, 3
T A s 2842 B (OLNG) 1 e idk, #éi 1% 07
EARIE B RS S E AT & s AR DLl AR S oL
A fxgitgr, it k-Fa g, 1A%
BUAARRME N E ) 18 B A,
IS B AESEE T (0 H s 8 s B E A, 182
JUTARALE G I H M. T/ R AL B 1 %
AHEAITFAEL WA 1 iR

?—5 E; Tiikh 3
- | [BoR )|

ko] |

ééé‘oééo‘o >

AN P —
: =i

K1 TR AL R ) AT T I
Fig. 1 Framework of the motion reconstruction method
using sparse inertial sensors

3 SRR

o 2 AN K O MRS A5 5 R R &
1, AE s ShEU PR 2R i L S Bz 3
e, IS . P, KR AR A
THER— AN E I . AR SR RS,
ALE LR ECAARNE NV JUREARIEE G AT )i
Sk T, LSMBRECRINE=T(N,T,G) . %

WA, 55 TR RSN LS TR ST R

\ol. 29 No. 10
Oct., 2017

A HIAEAS g E 2 R B A AR 48—, 28
S RAMG RAATIBE, (P BUS ) N Z 72—
JE MBI, FRHCYZE AT AL Wik 2 4Mzs)
FE U 2 ) b g (2SS AR, BIAILSE_EATALL,
PRF A I2 3l LA . B8 b B0h xHs S 80yt
BOFANRE T S [ W 3a 3 R IR ALY BDALC 7 AR
LR IZ AN~ 5 Tl AL 32 AR B o S T AR AR (A
N AULATAMEE G SR 20 Ak 2108 S AEC 7 AR AL
PERIGE o I TS T H R RAE A AE N 18] L)
B, ARSI T A A AR

3.1 FF AR

P B T AR BB A LB V520
L2 S A (K B 4 - A TRV
T AR AL AR L S S XS SR
VYRR RS R T ARIERIF I TS SN, SR
K- 5 408 90 A ST I T K-l 8 45 4 P38 B0 e
WM, BdE T RG], RIGREAT PR ILEE, [
Sy SERREE R A R IR R R A, i
B BRI G G5 R T AR ISR 2R A 5 o ol T4
R REAF IS UL T S RXETENS%, A
AXCTE I P S22 VR L BEAT T MRS B AU BE Fry L,
ARRERIE — AT de 4 5 3, Bk, R I
SRR AR A B TR AT, RS
By BUAR K 25 o BEHLAT 12 P 5 4 v LU 77
fil k MZRGER, IX G5 SRR BRI )
HEGEME,  SACHRRN D B s A A LA T Y
SR A,

P SIES AR R R GE, XEsf
(ST —AESEEER (-, 502,80, 8t , Ik
A st 2o I Z P AP B S o R TN 4
AR S5 7E = o ] v (R 1, BRI st gt 2 A
B I — AMICHE B A T (RIS 3l T 222 (B
WUPERE, REZIRIEEWHEAT, BIX T4 — Wb
I, SR RSB k-BOE AR .
RUETR t I ZIA R 25 R, RUADN Ik, 18
TR TS T st K A BT AR R G . B

http: // www.china-simulation.com

* 2263 «

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 5

%529 &5 10 A
2017 4 10 H

PRSI HIE SN, AWIHAT K-Blr 45K 2 45
YE, 19 2 — 4 H (A L5 R0 s 1 204 it
(-, R72,RELRY ) o 1K — i FE AT DL A 5 (2) k%
TNo HET K-SR AN L AL B B 2 s Ey
7RI FH DR IS 28 [ B 2% R AN S IR T, 1938 S5 42
HME SRR RO AR R4 R

R=Ey(S) @
- __Sd S 51 g
| i R R R
e oNISPUSRES
o Q j%%zg\%g
‘ﬁ:‘\ .\»8>‘ O O o
RNOT 0
Bl T acancate

' , ,

w

B2 ZERSARIME 4R 8 el ey 2t
Fig. 2 Construction of the motion similarity neighborhood
graph

3.2 WIRIRpER A

NARIE Bl N AAZE AR N 8] 3 SEAN W7 3t
A, DRI ()3 2 1 A AAIE 2 1) A HE By
fil, W ZEASAHMLLY N R R

P 5 U o3 A RS B I ] e 41038
LA A1 T ORUESENPERE, 20 AT AT t
I ZITERT w i AR A5 ST B R 2R &5
A, BT (s, s AT(REWE,RY) o fE W
2P, K-dRr QR KRR 2 R koew M EiE
MR -« D T ol Ja i 18] I RFEEE, a2
A 1L ) 7 AR DS B I F 8 B, WiE 2
R R AR T 7 o AT AL T AT Ja i Te) 2 224
HELL), AT LA S B RESEE, RIAH
SBPGI Z R 2R 45 R b, W AR R R 4 R AR 2K
I PE b R g A IS, Rk I )4, BT 4l
JR AL LS ERIE R, AAEH [

E R
Journal of System Simulation

\Vol. 29 No. 10
Oct., 2017

AR RERE R N EES RN R R X
I RER DA @) ks, Er A 3.1 Pk
AR, I HAE R AN SO T ok
5 21 55 P 5 SR AR AL 1R i SR A -1 gk —
G

R =E(S) 3)
3.3 LA ARABLHE AL

BB ARAAPEAN LT ABIAE: ) B 29 5, 7T LARAIE
AR ok G L PRl S e £ e i DN OF 2l
55 AN AR S A7 208 1 R k-1 48 w
T A AN E, RIE RIS LATRF AL H o
L T3 TR ) A R PR A I 1) R A ke
T k- AT w s A PR A R R AT s A
SCR I 53 2 52 O(K2W2) o A TARIIESE I 1, fEA
JHREF JURTAIEE G A1 B EAELE NN ) 34
HAET 1A E . L BATDAE LB 1K, 7% 58
IS TRDE SEVEANBEAT 2T 1) I, X 404 B Y AR 41K
A7 )T R A IR E AT F R, P LA g L
LR AT 5 S AT A ) 22 1A 134, i 3 Hhar
LRI o A7 I AR BRI R kA, SEHCA )
IS 20 B E PR A2 P BUAE DAy 2 BT AS R AR 5 BT X I
oy, LR AKX @) RE R, Eg M
R R a5 R AR, B, 58] — M4
NV P81, AR BE 3.2 ANREFT 2 BEARSE R AT

R=Eg(S) (4)

3.4 FALIEEARM E X

TG AT ) 6 A8 I 5 SCAT ] A2 PR B A1 A
MM e[3,w], LM =w; 2551w E
SPEARER B KA w I AR, HSE
PSR I, SEE M, M e [3,w) , S FIEAT
IUESE N

I FH o A5 22 P 3k — i IR 1) T — 21 B A,
E T BRI AR R S, U e A AR et
R LKERH M AR, AR THAK
JEANT M RIERAR AL PR, RIS HEAT b 3 Fmy
I BRI MRIE B AR H 1() << k) o UARESR B3

http: // www.china-simulation.com
© 2264 o

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/5
DOI: 10.16182/j.issn1004731x.joss.201710005



Cui et al.: Motion Reconstruction and Simulation Using Sparse Inertial Sensor

5529 555 10
2017 4F 10 H

JEEE e K I B ARIN , R R T U H e 2 1A
AT IR FE R, HFRKEE D M AT, fut,
I R = Ey 1.6)(S) ATHCK IR kK MK MR i
i E

P3G M BR AR5, ARYEWIARBLEE dist.
KRS Len DL g H M SR #, w2 X
EARAM ¢, WEAKXMAXG)S . Hr dist 4
R 45 R e 5 1 RGURE 2

c:imx/m (5)

i=1

N TN R A, R RGP, Y
IIHERE 2] t+1 B 2R, b T t-w=1 B %105 20K A
PIAE TR, T AT t—w I 20 21 ¢ IR 20 0 25 B
WS RIANE 1K RO 2 BLR AR M e B 1%, #BHE AR
Ay t+ L N 2 TR B AR A At RN RI E H A
WAL B TP IS 5 IR R 45 5, AR5 PR TR AT
T R 7 R 2 0 170320 o

4 SLIREERE T

N VAN 7R ER 1, AR SR FH R 44 I
a5, HURIH 2 shamisofr, b kR iR
SEAL SR P AR B R0 B A L AR R A R4
55, BBl ST R 45 R b st

S SR A HDMOS 04 4 S iz 2 e 1 54
B, T EARNESEEARE. EW: Walk),
HI(Ru: Run), mEZIHI(WR: Walk to Run), J7HX
(G: Grab), J# ~(De: Deposit), #(Da: Dance),
B(K: Kick), #4(T: Throw), &% (R: Rotate),
k4t (RS: Rope Skip), BaIL(WE: Whatever), Jiz
B PREE A 1 R 30 M/ REAT DB RAY, 128
JERIRZ) 1 000 000 Mio AR WK Hr 1 S 40 0 45
P TH S R SR T 75 O R A TR AR AR | 3 DA A
MRS o R B e, (i S4hilE 54
—3, I R k-d BT

BEMEE A, RIS Kruger™ 752U
1 e R A P IR B R R AT, TR AR AR )
e e BOIMN O 58 G () B AR e 1 R i, & OB
RBIEA o B3P H I AT REAT T A0 2, LA

WA, 55 TR RSN LS TR ST R

\ol. 29 No. 10
Oct., 2017

PRUE T 2P A B ASE A 8K

SEHATH] Matlab SE3R 1 EEHL, JFAE Intel
Core i5 Duo 3.2 il 8GBMemory X /5 iLudt47 56
ke A T IR R T/ D SR AL AR I S Tk
FIEAG A HERAYE, 22 e R IR I 3 ALK AR AL
B AR PE 7 1 0 5 Kruger MR 7 L AT
X PGSR, AU ST SUR IR LT, Krugert™
T35 SRy gt BE R A o H R 2 A O A
Hds 5 a5 R s - O IR B 1) RMS(CFJ7 - 19%0) .

4.1 RS ENESERIRENZ W

He TR E AR RS 13 Bl 5 ek A%
JEAR IR BCRIE BB N PR o ARSI 50 93 B 1~6
AL TR AT PSS, I3 A s B 283
RZ I Hoh 6 MERKSRFROTE N 44
I AS AT (KD I B 2 A s 27 Ak
PRI R o S5 R 3 s, Hop 1-RAUK 1 1R
AR, LURARE 1 ARG AR IR, MERA] L
A AT T LU S ) B AR R 2

500+

1500
IR
2R
3R
4-R
1000} — R
5 -y
E —3U
—— 12U
—5U
6-U

ARRIARAIR

015 20 25 30
135 3 2 /em

K3 AL ER AR AR ZE R NGt o i
Fig. 3 Statistical analysis of the reconstruction error rate for
a given number of sensors

4.2 RARFFHERRERMT

N T Sk T 5 R AN [ Js Bl 2 T
JEPL, SR BN AN [ I 2 28 A5 AT S 56 - £ DB_a
FHEE L, R4 MBS, X 1L RIS
YR30 20 KBS T, P i iR R W
Bl 4 B shiffig i, SERERMShF R @R 22

0 5

http: // www.china-simulation.com

* 2265«

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 5

%529 %4 10 1) E R Vol. 29 No. 10
2017 4F 10 A Journal of System Simulation Oct., 2017

35

Ko HATHERAS RIS R R 22 AT AR R
(U5 TT o AN A il Y 0 2 HE g K, e 5
AR A L A B R A A R
ZERUNIR 1 Proax. WEERPRTLUE ), WERIE IS
I TSN, A B AT 1 AR A J LRI, i
JE TR ST AT [ B AR 11 2 i SRIE £ 959% L L, IX
RPN k-t AR A BT PR, R A
A A5 IR B VR DA 038 Bl A M J AR MEAE I (1]

—— T A
0T A FE A

HFIRZ/cm

0 L . .
Figl L ELELRILR, T LRI e Tk N
PRSI T AR R R R

PLUHE it e SRR A Ve N 0, Gt e — i iR 2 Fig.5 Influence of the acceleration reconstruction on the
£ LN 5 T, T LA B T A T LT reconsiiuction error ate
FEAR BRI, 1928 E R4 IR 5 %ip

=0

12

-buﬁﬁ;iﬁ ' e T B Ia s N LA E R A, F b
10¢ IR FREN (1 D BBV EAL AR YR P B (5 5 B
Y 4 B LS, RO T ARYE A NI AL e 4 S s B
K ) _EAS SRR IS e L Oy 1 ORI B S
RIFERCT- 1250 EARIPE R G —, S TR THRHL
20842 P 01 57 AR AL - JLART AR ABL A - P ) 5 S P £
FAAPERCAR . Tl k-fe i A 28, I8 2P A UL

SR E AR /om
N (o]

BN

2 L
. FTH s I B 1) I IR i, I8 B I [a) i 2L
W RuW->RG ngﬂ/Ei%F T Ra RS WE 0 H 195 103 s B S A i ie e, Sk 3 LA
& WIS TR TR N FHREER F
Fig. 4 Influence of the acceleration reconstruction on the LT/ B AL A B S A E R RAE
reconstruction error rate F AN T-Be, A A B (1
1 IEEEMANEERS R, AT DARE— 256 2 AN A R i B i B N A A
Tab. 1 Statistical data of acceleration reconstruction gy S AR N e )2
D Gb TS Thicece ThEEk T “fz ARERT _ngﬂ ?/‘:j b w% ol
W 5 460 5 428 98.7 19 417 AWLUERE AWIAS B 500 B2 M e dmis, g
Ru 730 719 985 5752 1 N R SE BT =K
WR 1116 1098 98.4 8777 AR H TR B AR AR - L AT AR AR - Bk R
G 894 882 98.7 7 056 " bt £t . b
S ) AR AL ABE TR R A% AR I b At vl B R I AR v
De 864 842 97.4 6736 X R S
K 989 953 96.4 7612 I BRI E I RMIC T 2 T A E R AL IR R B
T bt 683 98.8 5457 FAMZIT M T 12 sh B e b R RS 50, %
Ra 1583 1557 98.4 12 449 r o Ay e -2 NN Ly
RS 671 654 975 5 23 PHTREN A A M BENLTERE, ARTE1Z 7 0]
WE 1052 1037 98.6% 8296 W, R T/ E AR S A L, 2

http: // www.china-simulation.com
* 2266 ¢

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/5
DOI: 10.16182/j.issn1004731x.joss.201710005



Cui et al.: Motion Reconstruction and Simulation Using Sparse Inertial Sensor

55 29 &35 10 Vol. 29 No. 10
2017 4 10 A A, 45 T/ Om it RS N BSEE S E Oct., 2017
S AR(A T (S1524-0703), 2013, 75(6): 328-345.

[6] Guo C, Liu J, Fan X, et al. An Online Full-Body Motion
72‘%1% Recognition Method Using Sparse and Deficient Signal

[1] Tautges J, Zinke A, Kriiger B, et al. Motion
Reconstruction Using Sparse Accelerometer Data [J].
ACM Transactions on Graphics (S0730-0301), 2011,
30(3): 171-179.

[2] Badler N I, Hollick M J, Granieri J P. Real-Time Control
of a Virtual Human Using Minimal Sensors [J]. Presence
Teleoperators & Virtual Environments (S1054-7460),
1993, 2(1): 82-86.

[3] Slyper R, Hodgins J K. Action Capture with
Accelerometers [C]// Proceedings of the 2008 ACM
SIGGRAPH/Eurographics Symposium on Computer
Animation. France: Eurographics Association, 2008:
193-199.

[4] P Kelly, CO Conaire, NE O'Connor, et al. Human Motion
Reconstruction Using Wearable Accelerometers [C]//
Proceedings of the 2010 ACM SIGGRAPH/Eurographics
Symposium  on  Computer  Animation.
Eurographics Association, 2010: 56-57.

[5] Kim H, Lee S H. Reconstructing whole-body motions

trajectories [J]. Graphical Models

France:

with  wrist

Sequences [J]. Mathematical Problems in Engineering
(S1024-123X), 2014, 25(1): 105-124.

[7] Tejera M, Hilton A. Learning Part-Based Models for
Animation from Surface Motion Capture [C]// 3D Vision
-3DV 2013, 2013 International Conference on. USA:
IEEE, 2013: 159-166.

[8] L Va3,
compression of motion capture data [J]. Computer
Graphics Forum (S0167-7055), 2014, 33(2): 283-292.

[9] Carvalho S R, Boulic R, Vidal C A, et al. Latent motion
spaces for full-body motion editing [J]. Visual Computer
(S0178-2789), 2013, 29(3): 171-188.

[10] Mentar M, Marcelo K. Analyzing Locomotion Synthesis

Graphs [J]. IEEE
Transactions on Visualization & Computer Graphics
(S1077-2626), 2012, 19(5): 774-786.

[11] Lee D, Choi K S. Efficient rolling shutter distortion
removal using block-based motion interpolation [C]//
Consumer Electronics (ISCE 2014), The 18th IEEE
International Symposium on. USA: IEEE, 2014: 1-4.

Brunnett G. Rate-distortion optimized

with  Feature-Based Motion

— e — —— e — - —— i — — - — —

(3% 2260 1)

[41 AhCH, PR, Fe TR s A AT AR g B T ) IS &7
5[] REEEH S 7, 2013, 35(4): 32-35. (Pu
Chengri, Shen Zhihe. Force allocation method for aircraft
carrier formation based on operational synergy [J].
Command, Control and Simulation, 2013, 35(4): 32-35.)

[5] #A M. BRA R SR WS VR ) [9]. K
15 eI, 2013, 38(10): 6-12. (Cheng Qiyue. Risk
assessment and control of joint operational decision
model [J]. Fire and Command Control, 2013, 38(10):
6-12.)

[6] EifEN, Bsmte. XA R ik 7s A H DU iz 4k
M SZ KB NERRR [ A2 S AR, 2005,
35(6): 216-222. (Wang Qingyin, Lv Ruihua. Standard
representation of interval numbers and the inner relation

between the four arithmetic and the universal grey
number [J]. Practice and Understanding of Mathematics,
2005, 35(6): 216-222.)

[71 xF, Wibeide. ST BOEC (1R d ik R 450 = o)
W [ EHEZEES RS 1R, 2014, 28(1): 65-69. (Liu
Yang, Hu Xiaofeng. Hierarchical analysis of combat
architecture based on simulation data [J]. Military
Operations Research and Systems Engineering, 2014,
28(1): 65-69.)

[8] FHR, Bggi, HALE, & RSk BFs i 2iE 25
Bro7ikit st (3] tFENLTE, 2015, 32(2): 6-10. (Wang
Guoliang, Shen Xujian, Ye Libang, et al. Research on
simulation method of combat target fidelity [J]. Computer
Simulation, 2015, 32 (2): 6-10.)

http: // www.china-simulation.com

© 2267 «

Published by Journal of System Simulation, 2017



	Motion Reconstruction and Simulation Using Sparse Inertial Sensors
	Motion Reconstruction and Simulation Using Sparse Inertial Sensors
	Abstract
	Keywords
	Authors
	Recommended Citation

	/var/tmp/StampPDF/SN9VaWkiNw/tmp.1688107323.pdf.l6xbZ

