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Abstract

Surface Electromyography (EMG) signal is one of the most important biomedical
signals that can be measured by surface electrode. EMG signal is widely used in
medical and engineering applications. EMG signal should be recorded by the standard
equipments (e.g. EMG ampilifier and analog to digital converter) to provide the high
quality EMG signal, whereas the cost of standard equipments is quite high. Therefore,
the biomedical signal databases were established for sharing the standard data. EMG
signal can be divided into two types, i.e. needle EMG and surface EMG. Nowadays,
needle EMG signal database namely EMGLAB has been published on www.emglab.net,
whereas there is no surface EMG signal database. In this study, we design and develop
the standard surface EMG database. As a preliminary database, there are three sets of
EMG signal including 9 hand movements, weight lifting during isometric and isotonic
contraction. In addition, the denoising algorithm based on wavelet transform for EMG
signals is studied. Five parameters of wavelet transform are investigated including (1)
wavelet basis functions, (2) decomposition levels, (3) threshold selection rules, (4)
threshold rescaling methods, and (5) thresholding functions. The corresponding
optimum choices for each parameter are (1) Daubechies 2 Daubechies 7 Symlets 2
Symlets 5 Coiflet 4 BiorSplines 5.5 and ReverseBior 2.2, (2) the fourth level, (3) Global
Scale Modified Universal rule, (4) level dependent for N parameter and first level or level

dependent for standard deviation parameter, and (5) Adaptive denoising function.
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7 tnsazdnuaiilua Common mode rejection ratio (CMRR) 44A2531A1 CMRR 4ahngl

- AMNAINIUELEN (Input impedance) AYTHA9 ilesanaidninsaillunns
Tafiannsiuniugs franuituniuandahigauninwe azinliifiauanisinantes
Fryanly |

- HnAvnnege KATATIANERABATIITBINIRTINTR

- NP UAUBIANT BN

oo o < s 3 J .
2.7 InAnaanansusiAuTasd syl INANANLLe (EMG feature extraction)
2.7.1 FEnsARRaNanHEIANaR A lulALuAaT (Time domain features)

=6 ¥ <4 3 [ v P} = T o kX ;‘: P o 3 a’
auyA i x, An Ausauliiiresiowme Minedudinnneiai n safudyoiui

o X

duininneludaanamihiauu N AY azansoumuiosgausa i uWi [x,, x,, ..., x,]
-
!

AAMNTOATUI AN U 38Ryl Aaatinaiu

(1) Root mean square (RMS) 1HUn19MIAISINAADI18IANIRANIBIN AIADITD
Aryrynou

2.1)
(2) Mean Absolute Value (MAV) lunrsmAnads v duysniresdy oo
‘ N
mav=>"|x | (2.2)
n=1

2.7.2 3EmsAndananunziusasdanalulasuanud (Frequency domain)
ang@ldi £ fo Aowiisod P.Aa wanefawnaiudad j uaz M Ae Srunuqnaes
mvefanlnaiuiamn %qmmmﬁﬁmmﬁnwm:ﬁmq vednya i datnaiiu
(1) Mean frequency (MNF) iflun1sldn1sudasysiesuuinda (Fast Fourier

transformation) el lfAwIeFawnafuudomAnadsradnInd

M M
=3 /3
= =1

(2) Median frequency (MDF) iflunslnisulasfiiwsuunée ineWiliAnmwines

[ ] ] v
AUNATN UEMIAIANUDNRATINTBIN B TR LU NAFURANTIUATINTNTBIA AR
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MDF M 1 M
So=30 =13
=

j=MOF =

2.8 NM3AIMARFING1INTE (Anthropometry)

niadadauinanis wnath nsTadnacuinen e 1N TRUNANINENANERT
Tnadndousine dudszneudiog dauge tnin AU TR mle 1dusaUNTes
] b 74 [ ] <3 <4
$UNIE ANINNGN UATAIINENITIBINTZAN MIIRFAgIUTWNNEN 2 Useinn AB

1] v e’ yor & - . .

2.8.1 Aaduianeinluanzagnuy (Static dimensions)

&) ada ar e 1 fd. ¥ ] na‘ ved d‘ [

Thifinnsiafiiauiairameouysineg luinlabiinardeuine Tnenisinauna
fn Aswz wau 11 Wwimanasgiaiiy uesinlfinisiauungn iR uwmian
wiveuluqednusazan meiadadauianieansoinlfedvazidanunnlisanusiens
wirlndiuatjanuszasdvaanisin il

neindndauinanialuandnsiier uaneda Mwdsznau 2-3 A1W9U 36 AUk

1. AMNQEUTBY (Standing height)
ANNETEALAIERTUTE (Eye height)
ANEgITEAL IuaTEEY (Shoulder height)
ANNGITTALERABNTULEY (Elbow height)
AgaszALiansIwnanizEiu (Hip height)
AMgaTEALfiatienniziiu (Knuckle height)

[ q’l <4 =) N . .

ANTNGITEALLNNDTUTEU (Fingertip height)

ANNGITUEA (Sitting height)

© o N o o bk~ 0 N

ANNAITTALANBAN TN (Sitting eye height)

—
o

. AugaszAuIndanusiia (Sitting shoulder height)

-—
-—

. ANERTTAVABNTIULIR (Sitting elbow height)

N
N

. ANV TBIAUIN TR (Thigh thickness)

-
w

. svazaInfiuniagn (Buttock-knee length)

-
S

. srpzaniulediawuign (Buttock-popliteal length)

—_
&

. AR U (Knee height)

-—
o

ANgAlinRLinBuEIia (Popliteal height)

-—
-~

1 4 : 4
. AN Nannniuiie nadne-nduiia nanan (Shoulder breadth)
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18. ﬂ')']unf”mmn'luﬁa'ﬁ'm-‘lmimm (Shoulder breadth biacromial)

19. Avundeazinn (Hip breadth)

20. AMuvuKtinen (Chest bust depth)

21. AuNUNTe9ias (Abdominal depth)

22. sxnzanialuatediadean (Shoulder-elbow length)

23. szuzanfiananivlansiiafie (Elbow-fingertip length)

24. srazanninadeanetin (Upper imb length)

25. szazannluativqaaduinaniiasnzinde (Shoulder-grip length)

26. ANNENNATHE (Head length)

27. ANNNSWNATHY (Head breadth)

28. AMNE19e (Hand length)

29. ANNNANND (Hand breadth)

30. AMNENL (Foot length)

31. ANNNANAN (Foot breadth)

32. THLN LAY (Span)

33. srezn AN (Elbow span)

34. m'\u@lwm?:ﬂzL’E)'”@uu‘nuﬁyuuummxﬁu (Vertical grip reach standing)

35. mmqwmszﬂzLﬁyﬂuumu??ruumm:ﬂ?q (Vertical grip reach sitting)

36. ?zﬂttﬁyfﬂuﬁ'\uwﬁﬂ (Forward grip reach)
2.8.2 Andausnanadnluamzinaaui (Dynamic dimension)

mMeindngdouianenyee snuziianainmaateuauesea 1innsie
Thannsiuuam umitsesdndauseaneifiasnisazda Witnuuaaniesdereniamdn
meAnaanani St lutnsiteseadlunueilng hifinnmmgmiteiiennsuindu a
m"f)mmﬁé'\ﬁ’nﬂm%’agmmﬂﬁmdquéwmmmzLﬂfﬁlfﬂu‘lm Ao Aduresmniadeulmie
ar197 Tuianne nsdalsinniifeuinageenduden uazinliean manilunsda

1] L4
Angouania auzadluinadeulus 1y nmedusa nasaruANAINAL nsUsEneuTy
[ i -

dou Tl friRachiduifien weziidadaunsnieunin wlidrfaysitliannisia

[]
oy

v
Usminniiaz A indipesiuaoutuaia
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2.9 ABUNIANTEY (Body mass index VLG BMI)
o =t -1 1 o d:v; o o” ar -:-.'; v =4
ATUNIANIE uJumm'nuwmuqmmnmuuﬂ LL@Z'Z")WQQ LW’ﬂT‘DLlE‘E!UW\EIUﬂ']'\N

aNAATTNIIINMINFsaANgIIeIYE SeAnAulat Adolphe Quetelet TaLLAEEN

Avptinoansmlilautiniimin enisenfluiTaniu) wssiaaindiaasnesdaugs (wion
wums)

R R p——

S

"
L]

27

- 18

19

nndsznay 2-3 Arumialunisindndausnanisanuau 36 Aumds [13]

2.10 World Wide Web (WWW)
VU WA ML (World Wide Web) Ae FaLitnnsatiavikluduineiidin anwus
o vay @ = 4 . da
1930171315 R TN 1 asifhudumandenlasiumlenlaunann Tnaiiuma
y - @ » - a - P o A A o - -
waiu anafivaghuAiasnanianaiiAsaaduaii vieauasasivinsaan lBnyumia

v 3
1ealanils nslinuduiug ez lillsunsnduunome Sluedesresmues Sonluld
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. doa wya A - . s o - o~ - o4
Aumanifuliludtesreufiomaisne vialan wazanunsoadniawlesasd (Hyperlink) 7
wamsagin e luutindumaniiy e denlag g @nduniislfetnedihanns
MIMIIULBIIFA AT azaduuannsreliuini o/ 15inag (ClienvServer)
=l ar = ry d; = L 1 ¥ ¥ o -] -3
viupsaiuiinistiinduy Wauwmefids Tnafasliiinag ARe Tsunsuifuumameflu
wi3ev 14 1 Tsunsu Intemet Explorer way Mozilla Firefox (flugiu dawdivinaivset i
=y < A 1 < =T L3 ] - [ d A L 3 3
uing fAe TsunsunBendniudivings (Web Server) luAsaspanfiowes inautiigiu
g1 i5n1s www Tdsunsumanil 1 Apache Web Server uag 1S 15lugiu
dauliumanuantagunduinesidin Afe WenINuantaanuILuniinaa 19
TWsunsuiduusmaed Tneduinaazussadanaun pnm wardun Hadraiuuiinees
= ] ) -3 =l =) o O o J o o d'
tnsans udqaruteuduing Aa nisilanleideadmiudenlaclusaduimadu uazung
afealineuiuf 1R Sens@aulusunsudoaniwn PHP Thudiniaiasin S umad
AMNaNnsall navinluugn Bumausiazutihazgnamiuiiuinaludu@ivines Indman
inasfiumanaily htm vl himi
naludules dnaviaa Sitemap wiaRudadn unuiveiulas 39 Sitemap u
< L v Y t’: -3 173 ] ¥ 74 - o (A 1
Bulas azdiesaiunslassabhoiomunseaduladli Weillunisa$ral fauusnase
Search Engine (111 Google %38 Yahoo) uazf{lderunalufian Faluntin Sitemap flaz
Whumssanfsdmiamuaneluduled Wiegfowmiihinlivdas GulsiRsaisacd Sitemap
WWalii Search Engine 611 uazf{lianuinlueny dau Sitemap dmsuiliauinly aasas
[ k23 a:d ] v 1 4 v =3 r.’/’ ¥ -3 rd‘ld
dhamihnzeus) e ansoguindinlalasaiesesadulesdmiaun i ddulemitesls
1w InapnsWiduladgGoudie aosem uar Wi lEnwinluanansodindentih Sitemap 1
1lnedne Yszleminliainnisin Sitemap Tuiulas ludauses Search Engine 1u aziae
tinlan1aluns index Wikundunduan uazludouze iy anihilugiuuuanu
azaanunsiuilanaiaionunteniuled deludouresliomiimadulafao sty

Link lefanti Sitemap Tuanfianunsouesdiuliineg o

2.11 gﬂu‘ffﬂga (Database)
d’ b 74 -3 ¥ vea v =4 <4 o <3 « o = <8
mﬂmmm?mummga‘h'l’n'lu?:ﬂ:ma HADINWRDNNAN] AD W& Audnmaaan
Jr % ot a v e v My v % @ o
U A 3UBDYR IUUDNNALATU Nﬂ“\:lﬂU’ll’ﬂHﬂﬁ')Nlﬂ[U1’) Tﬂﬂ‘l‘nﬁ’]u‘ﬂﬂgﬂ AV IO

d‘ < < ’ ° [ 4
nazaan wazils@nsnmunnndy dwiudeysiBunomn
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2 o~ ' v ] @ v o o o ' > 4 ey
gudieya Ae nguresdiayaiigninususanlilunimesduetrauszun twali
arunsan lalaelilusunsn wiu MySQL Oracle, Microsoft SQL Server Uz Microsoft
€8] v 1 d’, 73 473 ¥ w <4 73 Ad' ar o < ar
Access (s Tsunsumantl uananligiudieyaudn daimiimannis uazaniiunisiu
3 d‘ v vy b7 v =£ e‘d’ = >3 ) ar
grutayanunllsunsuflifeyaiesronnson AiTaFuniing 41 Wsunsuszuusnnig
sudiana
Ay L]
v o % v A o o oo
fanvean1sligutienadiemisuiuivg A
Y A v ¥ = 3 1 v | v L4
- madnivdeyalugudieyaiinnmsndondimadintsdieyalulvg
74 7% Jd 4 al o b7 o v ) -
- mmum'umgawuN'ﬂu‘lmmuwmuummngﬂum'ﬂgammmm‘lmwm')‘lwﬂ
. - [ o v 2y % o vy v @ pu -
- Judeyatinuantfsesfunindtnedayanteniu vy fratadumahiivain
o [ g b 74 ve 2 -3 ¥ 4’ S B7L %4 d‘ v ¥ k2
Awmsuivdeysannflinniuseguiioys Wellild 2 Auann 2 1Ares deiiayaritnimiann
o’ 2 o« © [ <3 v L2 ar ey A 2/ r.’: } 74
M Wsunsugdieyaazdnaiumsdeuionaitasdnlui® wsusinslivdiumaes
4' b 7 Mya ‘3‘ d’lb ) v va 3 4’ -4 v ar v v ¥ o
AruAned FafivnldliAnesiilanamin §liaulnaunisfianaliiuieainuuiedeiin

nwaad e dauiayaaInals

b 4

-Waunsugrudeyadoulunifissuu@nslusia nandfe amnsnaswin gl

Awinfliwiarau ulaimuadiliflaniierlimueenidalalugwliayalnlaiting
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v - ' P o o v o o o . = 4 qv
grudieya s nduaasdayaigniivmusmulilunipeaiuetraiiuszuy deli

arsom 1ilae 14Tl sunsu iy MySQL Oracle, Microsoft SQL Server uas Microsoft
@ v . I v Y e s Y o o o o

Access Lﬂumu Tﬂ?lln?ulﬂﬂ'\u u”ﬂﬂqqﬂ‘l‘ﬂg'\uﬂl'ﬂiﬂauﬂq ENUUUINAANTT WATAMUUNTITNL

2 dl yavy 4 v S dd a & v o
Fdayamunldsunsuflideyaiessonisos AldeFaniing 91 lsunsuszuusanis
jrufiaya
a9 ]

¥ o Y v 4 A oo
fanveamsliguieyailewsuiving da
¥ 2 ¥ } 4 = L4 1 Y A& v &
- madintedieyalugufieyalinnumadndimaitiediayalulvg
2 2 Ad A a; o } 4 ° o4 ) &
- mefuniayahfideulamundmuasingudieyaansailidendrlng
1 < ey [ 2 & Y L4 o 14 L4 =3 a «
- 3udiayalinuantRresfunisdintcdayanianiu iy frasaduimaniinain
° v e Y 26 2, < 2 Aﬂl A ye e 4‘ v } 4 L4
Amiuiudeyaanilinifivaegutiays Welilld 2 Auann 2 wizes dediayariinwien
[ 2 v o W < ¥ 2 o oy < 2 r‘,fl v
i Tlsunsugudieyaazdndrdunsauteyalnednluim wsnsnins i iiainnmses
4' v M ra d’ d’l!l 3 L7 06 ¥ 4‘ < Yo Y v ¥ =
AruaNe BulinmnldliAaGesiifidamih §liaulaauniiienaléifuienasnuudedietin

warndn liaunsodaudiayandINals

} 4

- Wsunsugudieyadouluniisruudnsluda nannde annsoasainye i iunn

&

Amiufliudazau udanmuadiilamiiecliiueanidalaluguiisyalaliting



19

o
unn 3

v o 1Y &
A ﬂﬁg']ﬂﬂ'\‘ii'\ tNULD 3‘11’6\ ngy']mvlwﬂ'\ﬂﬂﬁn ($7)0]

< k74 } 4 d’l’ d. L3 1 74 o ] 7’4
Tunaiudeyadyyrniiiindaniie werhuddudeyasasdelugiudeys
ududadipluiunismsaudayaiidunasgn Weliinauazaindenisiiudeys
° ¥ = L3 dl 2 [ ] o e A =
mahdeyallinmed uaznsuanulasudayaiuszndraindds Satinsdnmguuuunis
2 2 X da ae ' ve o X 2 ] 2
Meumadaysdyyraitianduilsiindsonanavinulddninuuda ieuludayalu

nsdaingUuuunsTsaudeys udaumn

& Y F d o s ¢
3.1 amszrunsasnutayadgulinalanideulng nannas tswad
15 wiasianh (Dr. Roberto Merletti)

naurasnaninesinuesin wefions Nagatiminung FeruRliunseeniy
finsAfniuazinaunsed N uninaty Medradu unsgiudruiunissaaudeys
ﬁmmmeWﬂné’wmﬁﬂ ﬁgmﬁﬂu%uimﬂ aanrafisiueila waflans uazliiuniiuses
ANANANUITRVIET I IRz siaReuIw-laloasia (ntemational Society
of Electrophysiology and Kinesiology, ISEK) Lm:mmg'\uéw?uma‘ﬁﬁuw"lm'\imwm
oy aliindnuiisuaznisirdeulna—iagia (Journal of Electromyography and
Kinesiology, JEK) ,éﬂw?umm;-gmz‘im?umﬁmmwﬁw@ﬁ{yrmm‘lvlﬁﬁné’wmﬁﬂﬁﬁuu

ilasnenneiinuefln wefiwafaiunwidangeuanddlu nmanuan n 1

a a & a
3.1.1 ALANINTATUANURA (Surface electrodes)
o A v d’l’ -4 - 4';' o
nsraunstiuindygrniniindruile Inadidninsnalinuia Aagay
v = (% d”
Usznausnasuasidan Al
o ar d‘ YO & & a = Py o & 224
- 1tnraddannliniadnins 1y evglitisn/Aanainasles Wiy
- gUFNENBIANNIA 1Ty wiunan wwuwie Bmduuiiuii wueu
- unAreBiiningm 1y @urhuguanane Fal dundae x suenn usiu
< -4 nll 2 [} 2 4 o b 73 < 2/ =0
- punrastiininsai iy 1w wwulfiaa wieRnsonnia Tnvsldueaneasdiinain
- L ) @& o & < [ o = o r o=l <4 ] L ¢
azamiombriauAndianinemiseli Sawdilseanaamidall SnsTnuawvideli usiu
- sTRTUNTEMINBIanIng

v ] )
- AMUWUINI9BEaNnge wuan1smIaIBianinsauunaiiadanaa iy
r oS4 o y X
ANDIRDT waanvsndulanauile
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3.1.2 %Lﬁn‘immﬁm’ldl.'ﬁ"fluné'wﬁfa {(Intramuscular electrodes)

adansnsia i iU undudlouuniians aasezeBnenesziEen il

- giavesTanidindidnines viu winndai ulusu

- dnmuzress T wuduien Wenaneidy

- iavesTanifiluaunliih

- m'\umwmﬂma%Lﬁniwm%mg:uﬂnﬁwﬁa

-3ansldaidninge wu dndwdulddin1itamis (Hypodermic needle) wlusu

- aAranaIm s ddannsain lufiomi

- Fwmitlunsldadningmuunguiie

- srEUNTENINBIanngn

- TAIIRENINIAEIBRE AumivresBidningadnada
3.1.3 AANNSATNALIN (Needle electrodes)

Bildnmsauuudn usznnihaldninsasiimdnlidsrgnaldlueulugiuunsneg
psazedineiaenadesminnnsgunendiin msldadnneaiiadnibilfnmnsgiu

- ] P v - % ) ¥ 0 a o
Arsazadunuet Nazidn Tnolssnaudinstinuesiann livinaidninsa aunm (guage)
u uarawngasyedudadainmi i Wiy amanlunslddidninsaaiindndnly
[% ‘L' ° ) [ X
Tunduitle uasAuMUIUUNAINILD
A o &
3.1.4 manga_udauliiinaaile
) o P = (%4 5
FBN1IR3993D wazn1sensdynnn arsiieatidun Al
[ :I/ = r=) o 2 a ] ’ :’I
- mengadudynduiuudinfenfouiuaag s wunasszndeda i
v
WIRLLLNARIMIAMTEWINT I (double differential)
- AAINAUNLI NN
- ARTINTBANBUATYIYINUTIN (Common Mode Rejection Ratio, CMRR)

- ARFEIUTENINNNAIRIIDIA YT UAD AN AR TYTUIUTUNIY (Signal to Noise
Ratio, SNR)

- ARTITEY
o & o
3.1.5 mensasanadnu i namlehy
v
ANFATTLUYAIFNT Al

- FIATBINATNTBI 1TU 2WAINIBIULLITMINGTATS (Butterworth) 29asnsauuLisil
1t (Chebyshev) iusu
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S de =5 A0 da
- THIATBNANNDZINFAANIU UAY/MTD TNABBIANDRINARNIU

[ dai =l ] = [ < S o
- AN TUBeIANIRAALIU Iwdaedu twduasadanwy (dB/octave) WTalnd
wasawmAen (dB/decade)

maunndyunuiniindandiastiniuiie azldaulavendasnaud 5-10 End

WAz 400-450 @id B laavinlitnsanidinesvassensuazavamsasdyoyin avatluio
AIMD 5-500 (E

£ 3
matiuindyuiviindutiestialddir U lundanile uazatinidin adgldaas
A » = L8
NINANINDQIBENIRE 1500 (Ed

o’ v J
3.1.6 nswlasdanalddinaniia

=4 -3 aa ' 3 ¢$.
winfinmsudasdtyyrueundeniduaasnea msacszydiiunmsulauuuiinaty
o 4
WinATARY
s * s J -
3.1.7 msguaradnduannuiviinaaian Nlusaniianes

A nﬁm?mﬁqz‘iﬂummﬁ‘"maNaﬁmmwm"lwﬁwnmnLuﬂmmfnqume‘ﬁ

v
a

Jadad Aty Al
Amfunadssnanadygyruianes madudeyadyaraulwianduutiedu ma
, o o e d .
RINUIUNATIENE WAZIAINTAIAND) Nsdurnatiwitiasigaiannroeaniulinig

1
|

= = . Ay A Lo, ) s,
VI[]H{ﬂHﬂ']‘DVI (Nyquist theorem) Ad ﬂQ’]NﬂVlU’DFJVIQWNNﬂ’\lﬂl&ﬂﬂ\?l‘fl’]‘ﬂﬂ\lﬂ')']“ﬂ‘ﬂ“’]u

WouNs®IAIND 1w winldAraliiuununses 10-400 B fatu dnsnisgusinedieh
ummmw’l'ﬁ‘lumﬂnuﬁmm'\mmﬂfaqumﬂ? ArsaziiAiy 800 185 (400x2) dRsINTT

ziuﬁq'ﬂthwxmn'immwhmmm'mnﬁmhuqmqmLﬂuaqmﬁqnﬁm anuidieiindngiu

&9

sy lifidyyrusunou Tudasarissni g A uigeqs uasANDAgn

9

¥
windyrauiviindaitiegnandiunistasnsulasdyns nasindyounuli

L 4

GrusaaneaInIasanniniiaunsguaett uaznmaiudeyalureniane dnsinsdu
81AAAIBEIININ UBIAINNITARAINBIAINNTINTDIUN AN NDLENEY (Linear

) 173
envelope) Tntnsguiisawed wmiunnidgnaiihndmidledngreniamef aasld

L

50-100 \&#5ned

v ]
UBNANY ATATITY TUINTBNTBNA (Bits) UULA1 A8 LTEMGuARIATAIULA

G4

) v
duryruawndaniiuddneanlfluniafivdeyadyuuwindiiadngranianes

Y

At
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o &
3.1.8 malszatanaruinasaaudanmulnidinatniia

maszanansdyuraiinduniiadulivateds wu msvindyoyruliGeuiag

:s'o o

k%4 > H A %4 Aﬁ' o  aa el d' %4 o )
n1IN3RsagNaTANtA it uualinaIAn (10-250 fiaddund) Geingnaiunedn
Hal 2 < 2 4 0. 2 c: o ey A A.d' ]

WidyuFausienamsAMItmfBna1ah x Tadni” naakngandi 25-
30 HadAUIN azgnasadudrianisand uarazgnlfifieauladaderessuiaminiu
r o & o rlJ a; Pl 4. ]

uazhilanuduiugensnarfumanisniaug wwesnsasauiuuuianeadcililuneden
(Non causal) 1eeuansuauasiuudniadiindaradhudadu gnuusinld

NTTUIUNTINFUAINITNEB LN BTaNIIRTIATuNTaLIR R Yy By (Linear

. ° A7) a; <§ a;nﬂ. ar ] v
envelope detection) TaaimualiiA11a91na1AH waz/HMiTe ANDRRRLIUL uaTduAUNAT
¢ day v . . To ey

nIavAN DALY nasssymadnsrasdyyrainianduiieannnszuaunisit tnaldnnsg
winasurasdtyntwindiie wuddibigneies

Avadurasdryawinndnuilefigniinsuutanan T Fundy Average Rectified
Value (ARV) w78 ANadurav1uIadyun Mean Amplitude Value (MAV) Hnnsanua

}

Tnamsmuamutesdyuiiinduidiauutosna T udamnssaaasn T

o alanad d‘ ¢ﬂ' Qt:‘d. Y ar o o [

faiisnrou sadidanldiunissaniud il lunsmaunnaesdoyynn v
NIIMNIINNADNUDIANRABANAIADY Root Mean Square (RMS) TazmilaufunimaAiaae
Fyonnungnaes vie ARV Aamstiazgnilenul§dwiudaaas T idmun Sefassayly

° L7 b7 d. r: oy A

Mgy uliten Tnansldasansesnnuiisn aziidwdssnnaesdiyoyin
wWraAIINRiaasrasiaduindeaes tiuArresrustedng Gediminauiulans (v)

Tuuneafaiinmmuamuresdiynuininnd e lunsdifidyoniigneudn
Anay (lidueasnsas) uudoanan T falu Anasaurssdynadwinndaniledine
ARl Sefimibsentiu hasradun (Vis)

o & 4

3.1.9 msiszuranadnyuinlidinasniiavunnuaanud

msinauedygnbiihnduntialudiannud amssunaazidunaedtnig fal

- wai M lunsdszunuAanud

- stinvasmiandayan i lumaih Il ulsafhies wu wiherswudmasuiugi
7 ) Q' 2
WELLULENEN sy
- szillen@Ensn e viu nswlaafiindatinasmia (Fast Fourier Transform (FFT)

- [MAnnIsIRNAUL (Zero padding) wisld warA uazidanaasnailduuuny
d
AN
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o

- aumsililunisiuamaduiiisu g u (Median Frequency, MDF) iaaaud
1Ay (Mean Frequency, MNF) iiugiu
=4 Y o:il 1 = 2 v Y < aa
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fau based on siarisiical physies ed nonlineas dynamics, intcructive displey dncaby icwlation of ‘and other si G and
L-Jr»v comparison of snelysis ecthods, and m-lyns of nonequilibrium and unsunoumy  processcs. A \ nifyu g theme mm rescarch projects that contribte software to PhysioToolkit is the extraction of
“Eidden® from i ion thet may h " ic valug in medicine, or explanatary or predictive power in basic rescanch. All PhysioToolkil softwarn: is
\\\ L -nhbhmmumﬁumundﬂlhtmmmlk_u:m&m
i

iew of this resource, then follow the Gentieg Started link st the 1np of asy PhysioToolkit page.

PhysioTour o

* Visitthe m‘r«»lmmm 10 5dentify softaare of mrenes,
*» Download and install the WFDB Software Packere if you-have any interest in sindying physiologic sigrsls and time series sach a5 those in PhysioBank.
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EMGLAB

A forum for sharing software, data, and information related to EMG decomposition.

EMG decomposition provides information about the coordinated activity
of the motoneuron pool and the architectural organization of the
muscle.This information is of interest in muscle physiology, motor
control, kinesiology, and clinical neurophysiclogy.

The goals of this project are 1o promote
* decomposition as a research ool

* exchange and discussion of EMG data
* attention to accuracy and precision

* algorithm innovation

Projects Software News

Tutorials
* Standards for data files * EMGlab version 1.0 3 * ISEK Decomposition Pl'ense s‘,ontrlbute
* EMG signat database New feawres Workshop 2008 Discussien
* Assessing accuracy - include continuous * RO10: 20-min EMGLab RSS
* EMG analysis software scrolling, force display, contraction, F
exporting plots and data, cut-end fine wire. AQ
printing.

sponsors:  Vetsrang Affalrs Palo Alto Rehabiftation Research and Development Certer | Nationa! instituts of Neurclogical Disorders ard Sroke
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Tsunsn MATLAB liguassidyanaiiiindauiie annsoinldvauuy 1 deedurynn

uaz natadedtyrynn Manuuidungrusonou wasdlidumnusunou

Home l Software l Signals I Presentations | Publications

EMGLAB Y 1.03 (dowrsioed)

2% .
EMGLAB is 2 Matlab program for viewing EMG signals, decampasing them into MUAP ains, Tt h
and averaging MUAP waveforms, npwdesamtg:mmwfxemdsphyng
mde:ﬁcngmsvks.and ch d algoril for

and d ition-triggered 9ng.
Redeace notes.

e
e

* Pleass cite this softwars as:

[McGH KC, Lateva 2C, Marateb HR. EMGLAB: n interactive EMG decompasition program.
[NewrosG Methods 149(2):121-133, 2005. [The software is avaiiable at

fnttpe/ Areww.emglab.net)

MTLEMG  (downoad)

-
MTLEMG (Montreal EMG decompasition) is & Matlab function for multi-channel decomposition *

by Florestat and Mathieu, 1t inchides 2 genetic kgorithm for resoivi ftions. {This *—
software Is included in EMGlab v 1.0, uywmdm«iudusepzﬂtwmmawxﬂm hd
EMGlab).

[* Pease cite this software as:

[Florestal R, Mathieu PA, Malanda A. d d of i

Jelectromyographic signats. JEEE Trans Biomed Eng $3(5): 832-839, 2006. [Thesaftw:n

15 avaiable st httpt//waw.emglab net}

EMG Simulator  {downioad)

A pack For simulating nomnad and iogical EMG signals by Hamilton-Wright ard
Stashuk. The package contains executable code for PCs and nan-intet Macs and a user
interface written in Matlsh.

* Planse cite this software as:
Wright A, Stashuk DW. Physiclogically based simutation of clinical EMG signals.
Trans Biomed Eng, 52:171-183, 2005. [The software is available at
httpe/ /www.emglsb.net]

EMG Amplitude Estimation Toolbox
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<RDOT> reede, &

<RODZ> Needie and fine-wirs, isometnic contraction.

<RO03> Concentnc needie, isometnic contraction.

<ROD4> Quadsifiler needie, ramp contraction.

<RODBS5> Moncpolar needie, someatric contraction. Wt/\{‘
<RO06> Monapalar neadiz, amp contraction.

<ROD7 > Fine-wire, isometaic Contaction,

<RODB> Multi-channel fine wire, Isometric contraction.

<RODT> Queddfilar needle, trapezoidal contraction.

<RO10> Cut-end fine wire, very Jong isometsic contraction.

<RD11> High-spatiahresolstion surface electrodes, isometnic contraction.

<5007> Simulated EMG..

<5002> Simautated EMG,

<5003> Simulated pathoiogical EMG.

<N2001> Datahase of clinical signals.
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EMGLAB Viewer

1. Select a diagnosis, patient number, and muscle.

2. The corresponding signals are shown in the Files list. The first file in the list is usually an
archive containing all the other files in the list.

3. To preview a signal online, select it from the Files list and click Preview (requires Java Plug-in
1.5.0 or higher). The header information is displayed in the Description box, and the signal is
displayed in the detail and thumbnail panels. Use the popup menus to view different channels
(for multi-channel signals), to apply high- pass filtering, and to select a color scheme. Use the
side buttons to change the scale and to scroll the displays. You can also scroll by dragging the
green cursors. The thumbnail cursor can be resized by clicking and dragging its edges.

4, If an annotation file is available, unit identification numbers are shown in the detail panel.
Select Annotations from the Signal/ Annotations popup to view the firing pattems and
instantaneous firing rates.

5. To download the archive or an individual signal, select it and click Download. Some signals
have been down-sampled from the originally supplied versions. To download the original
versions, click on "(show original files).” If you have a slow connection and use a download
accelerator, click on "(show direct links)" to select an accelerator-compatible download page.
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Software | Sienals | Presentations | Publications
ROO1

Monopolar need) imore

Dizgnosis Patient Muscle

T e s L)
Description

File RO0108

# gender: f

# age: 25

# diagrosis: normal

# muscle: brachial biceps

# protocol: steady isometric tontraction

# level: 10% MVC

# electrode: monopolar needle

# high-pass filter: 8 Hz

# tow -pass filter: 8 kHz

# cantributor: Kevin McGitl. VA Pale Alte Health Care

Files (show direct links)

RDOY.zip {0.24 MB)
Dl (g PR
RO0112.2ip (0.12 MB)

System

# date: 01/22/1987

# identifier: ¢ca2208.emg

# contact: megali@rrdmail stanford.edu
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