II Improving Nonnegative Matrix Factorization for Muscle

Synergy Analysis: Minimizing Synergy Entropy

HURK G'TQ Sunghwan Bae 1, Pilwon Hur?

Gwangju Institute of Science and Techn gy

Gwangju Institute of Science and Technology (GIST College)
sunghwanl@gm.gist.ac.kr Tel. 01095220736

3. ¢4t HitH

H
'3_>-..

yyyyyyyyyyyy

o= ol T - O[O| R A
H & < 2 &5l (Non-negative Matrix Factorization, NMF) = = ALE 2|5l cCamargo, Jonathan, et al2| LEAA XIE T treadmill
0|8t 2= T3S &4 (Muscle synergy analysis)= AIES| 2N sSEMG datas AF&ol QUL 1082 A Ae| 57FX| £ &= (0.5,0.7, 0.9, 1.1,
MZE EANSH| flet E4 2 M BEO| &2EEICTH 1.3m/s)0f| CH3Y 107HX| E& O|O|E{ £ AFE SIS
- Harrd3&0ie 42 =02 2117 ¥oHX| = 758 0] - O[O &4
=Moot 2= AlHX[2] 0|58 =M E OF7|2 == UL 2t OO|H & Julia(v.1.8.4) 0| Al XA H& H 2% & HE8)ALs-
-2 AToME Nvrel T2 0T AR ol oo NWVH2L N2 E0R 28 ¥ SME MWL ATt nvr 21t #Z)
dE= ool O R2 AEZLE 7IK|HAM HaF+ 220 K +t‘d = (VAF, Variance Accunted For)4x0| 95%0| 20| E| = Z[A rankES
2110 g2= FX| Ee= ME2 AlUX[E &0 25 83 AU X =2 £330} QUL
SHM IR d= B8 = A= L= Z ML - XA}
2 ()|E i1 H 7c=>l HE A= A7 Foff H4Hd™E &H OJUMP(v.1.12.0)2} IPOPT(v1.4.1) &
| BB QIR HO 2 E W A Y40 |24 RS MWD
J Muscle Synergy Analysis SRSAZL 82 Dol 7t ME OlEZII AAJ ocE
- . = |1 a1 L o= H— = o - uw= b | I g ==
- AE 2 A2 OYe 2==2 Y852 = LIEFHCE [MEFA]
MK oI}
N N N = o O AT
- . e L
SOl M4 2 22 X0 dataZ 2 A BOFSHS THHO| QUL =1 =
- M2tM PcA, ICA, NMFS CHYSH AHl =4 S8t g = |
O 250| A0 Zdztk= TjHZ &OIL O], S8t 2=
MO H|FH L &= th=2lot Ll O|ofSt= Eﬂ 28 FL}
Normalized to MVC _ YNErg
C
‘n—u Cmax* g
al
T, ‘L ;
> x

—
.....-n.‘ __“

- — time — time

M10xs Cro0x2 X Waxs S LI

Synergy #1 Synergy #3

Vi B WIN -

& 1. NMFE 0|8 B Muscle synergy Analysis2| Of| A

Jd NMF and Uniqueness

| (@)

Ol

ULL 123 22 HS 2 A0 A|HX| HHES| WAnh x| M3}t M E H|m
- O FAS US55t AL =3 AV7F 25 Hl d= CC A A2 0l EE

A N = O —

=22 wwel =¢ (permutatlon)_'f 3 7|(scaling) Tt =& M

Aset S of vectors In R+ Is called boundary close it for all j # i and
k > 0 thereis anelement s € § such that
s].< ksl. ) =
The set of row vectors in C or column vectors W has to be boundary close HO[BHM NMFEoe| 17dS MEFE M=z E20| €50
for the corresponding NMF to be unigue




