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lektromiyogram (EMG) i elde edilmektedir. EMG 

 
 
kombi

ecektir
ler 

odeller  leri myo bileklik 

  
 

 
 

 
 P   
veren modeller ler protez kollar ve sanal el kontrolleri 

. Parmak verilerinin 
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etleri  
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ABSTRACT 
 

CLASSIFICATION USING MACHINE LEARNING METHODS OF FINGER  
GESTURE EMG SIGNALS ACQUIRED WITH MYO ARMBAND 

 
 

Institute of Graduate Studies 
Department of Electric Electronic Engineering 

Master, February/2021  
Supervisor: Asist. Prof. Dr. Cengiz TEPE 

 

Muscles are one of the basic building blocks that enable us to move. As a result 
of the contraction and relaxation of the muscles, bioelectrical signals are formed and 
the bioelectrical signals provide the formation of movement. Surface Electromyogram 
(EMG) signal is obtained by measuring these marks with electrodes. Human gestures 
can be imitated by processing surface EMG signals and can be used in many different 
areas. 

The human hand can perform many hand gesture combinations thanks to the 
different mobility of the fingers. For this reason, it will be easier for the fingers to 
move independently of each other in prosthetic hands and to perform different hand 
gestures. In this study, by keeping this view in the foreground, models are proposed 
by classifying the signals offline and in real time in order to make finger gestures move 
independently. Surface EMG and gyroscope signals were received using the myo 
armband. The data set consists of 6 finger gestures taken from 10 people. These 6 
movements are the thumb, index finger, middle finger, ring finger, little finger and 
rest. The data set was filtered, the part where the gesture was made was determined 
and the windowing process was applied. 17 features are used in the feature matrix. The 
most successful feature group was determined with the sequential forward feature 
selection method. Classification was made using the Classification Learner App and 
Neural Network Pattern Rec
proposed for offline classification. In the first model, 91.56% performance was 
achieved by using surface EMG data and CSVM classifier. In the second model, 
92.56% performance was achieved by using surface EMG and gyroscope data and 
CSVM classifier. In the third model, a 94.4% performance was achieved in the 
classification made by using surface EMG data and ANN's CGB training algorithm. 
In the last model, a performance of 96.3% was achieved in the classification made 
using the surface EMG and gyroscope data and the SCG training algorithm of ANN. 
In real-time classification, the offline classified model was chosen for the training set. 
For the test set, instant data was taken from the myo armband and classified. The 
performance is %90.36 in the model created by using the whole data set. In the model 
created using the individual data set, the performance is 98.33%. 

High performance models have been proposed for prosthetic arm and virtual 
hand control by processing finger data. These models are applicable for prosthetic 
arms and virtual hand controls. It is estimated that prosthetic arm functionality will be 
increased by processing finger data. 
 
Keywords: Surface EMG, Gyroscope, Myo Armband, Data Processing and 
Classification, Finger Gestures 
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1.  

yoelektriksel 

 Elektromiyogram (EMG) denir.  

  et al., 

2017), protez kontrolleri (Said et al., 2019; Tepe et al., 2020), sanal el kontrolleri 

(Ganiev et al., 2016)  (Z. Zhang et al., 2019)

cihazlar (Kristof et al., 2019) 

 ve jiroskop 

parmak hareketleri 

 verilerinin 

 

 Tezin kuramsal temeller ve 

mde  ve 

 

1.1. Tezin  

10  5  

 ve jiroskop  Parmak verilerinin 

. Bir parmak 

 ve sanal el 

kontrollerinin  

1.2.  Tezin  

Veri setinin filtrelenmesi, pencerele lerinin 

,  ma  n 

 incelenmesinde 

edilerek  
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2. KURAMSAL TEMELLER VE  

2.1.  

Myo bileklik kulla

  

Castiblanco vd. (2016), 

lard

MYOP, WAMP 

 

%92.00 olarak elde 

. 

Caesarendra vd. (2018), o 

mak hareketini %72.00 

-

 

Naseer vd. (2018),  

hareketi lard

.00 olarak 

  

Singhvi vd. (2018), 

 

.00 -%86.00  

Srinivasan vd. (2018), 

M, 
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ST ve 

%72.50  

Stephenson vd. (2018), n 20 kez tekrarlanarak 

.90 ir. 

Altan vd. (2019), 

 

.00 

 

Krishnan vd. (2019), 

MAV, SS, KURT 

.70  

Arozi vd. (2020),

-

( .09 olarak elde 

. 

Millar vd. (2020), myo bileklik kullanarak veri setini  

 

.00  

Tepe vd. (2020), 5 parmak hareketi ve 1 dinlenme hareketini myo k

SKNN, FKNN, CSVM, WKNN ve QSVM 
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.  

rilerinin 

 

Peleg vd. (2002), genetik algoritma 

.00  

Jiang vd. (2006), 

 

maksimum 

 %80.00  

Tenore vd. (2008), 1 ampu

-

ortalama 

.00 ute bireylerde 

 

Cipriani vd. (2011), 

 sensoru kullanarak veri al

ute 

bireylerde %79.00 .00  

Kanitz vd. (2011), 

u

.

Butterworth bant 
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.00

 

Khushaba vd. (2012), 

 

hareketi -

ri, SS ve AR 

.00 

 

Al-Timemy vd. (2013), 

-

ute bireylerde 1

%90.00 olarak 

  

Birdwell vd. (2014), 

-

.00 

 

Anam vd. (2015),  

.67 ile %86.
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Castro vd. (2015), 

00 Hz 

LDA ile 

olarak  

tek 

le 

.50, hassasiyet %96.50 .30 

olarak mesi 

 

Celadon vd. (2016), 8 parmak ve 

Y  leri ELSCH064NM 3 3, OT Bioelettronica (192 kanal elektrot) 

ms ve P-

.00 

 mada %92.00  

za -PE ve LDA %91.00  

,  parmak 

e frek -450 

%88.00 .00  

Emayavaramban vd. (2020), eriler 

5 Ag-  

-Walker, AR 

Covariance, AR Modified Covariance, 

n

.  
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Zhang vd. (2020), 

 

-

-

.

.52 olarak . Kanal say

 

2.2.   

 

 

biyoelektriksel potansiyel

biyoelektriksel potansiyel artar ve  leri 

 .  

2.2.1.   

 

1- -

iskelet sistemine destek olarak hareketlerin 
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.  

2.2.2.

2016).

irebilen proteinler olan Aktin, Myozin, Tropomiyozin ve 

(McGinnis, 2013). 

ni, kas lifleri, lif 

s eski haline 

2.1 . Kas

dinamik ve

ener

laktik asidin kalan k

etkilemezler .
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2.1. 

z olara

.

bir lif 

.

2.2.3.

Kas hareketlerinin biy

-

-

et al.

2017).

ni var ya da yok bilgisini vermektedir. Bu nedenle motor 
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 motor 

2.2 ektedir. Kas 

 . 

 
2.2   

2.2.4.  

 

Beyin bu bilgi ile 

sis 2.3  

.  
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2.3  (  

 

durum genellikle acil durumlarda meydana gelir. Refleks

bir  gelen i 

s

 . 

2.2.5. Kas Hareketleri  

 

-50mV ile  

eder ve negatiflik 

2.4  (Tepe, 2014). 
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2.4  (Tepe, 2014) 

2.2.6. Koldaki Kaslar 

 ve 4  2.5

hareketlerinin incelenmesi zor r.  

 
2.5 , B)2. , C)3. , D)4. (Moore et al., 2015) 



13

3.

Myo kol b ve jiroskop leri 

S

3.1

3.1

3.1. Myo Bileklik

EMG sensoru, 9 eksenli IMU

oskop sensoru, 3 eksenli manyetometre 

(Visconti et al., 2018). Myo bileklik 

3.2 de

3.2. Myo bileklik (Tepe et al., 2020)

Test  

(
)

(17 )

(CLA and nprtool) Sonucu

1

2

3

4
5

6

7 8

  Logo Led

Durum Led

Micro-USB 
Port

EMG Sensor



14

leri 200 Hz

(Srinivasan et al., 2018). Myo ,14 

santimetre 34 ile 79 santimetre 

4 ve pili lityum iyon pildir

(Abreu et al., 2016). 

3.2. lerin ve Kaydedilmesi

herhangi bir yara, 

reketinden 

(Farina et al., 2004).  

zey EMG nopolar 

3.3

3.3. EMG A) B) Y

EMG . Veri seti 5 

parmak hareketi ve 1 dinlenme hareketi Hareketler 30 kez 

tekr eketler 3.4

5 5 erkek 15 ile 60

Kol 

(A) (B)
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n hareketi 1 saniye 

-1 ile +1 

seti 1800

verisi 

ece veri seti 1800 ve 3 

3.4

i 3.5

3.5. Kaydedilen areti

mak Orta Parmak

Dinlenme 
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e MATLAB R2018b

-4210U CPU, 8 GB ram ve

.

3.3. lerin Filtrelenmesi

yi 

gerekmektedir. 

in (Merlo and Campanini, 

2010). 

Hz 

50 Hz kesim 

en (Pizzolato et al., 2017)

inin frekans d 3.6 a

3.6 inin frekans 

Filtrele 3.7

-
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3.7

3.4.

Hareketler 5 saniye 1 saniyelik 

Bu nedenle 

a

3.4.1.

areketler

(Xu et al., 2018; Z. Zhang et al., 2019)

(E1)

(VZ) o halidir (E2) belirlenirken 

sonra (VMZ) ortal

nin

sonraki veri tarama in 

az ol

S 3.8
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3.8  i 

   3.9 a 

 

 
3.9.   

Jiro 3.10 a 

o  verisinin 

 o

 verisinin lenen 

oskop 

o

belirlenirken   

jiro  
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os

r.

3.10 jiroskop i

3.4.2.

(Khushaba et al., 

2012).

(3.1)

ir.

yeni pencereye eklenmektedir. 

encereleme 

3.11
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3.11 (Englehart and Hudgins, 2003)

3.12 erilmektedir.

3.12 (Englehart and Hudgins, 2003)

w

D

pencerede zama (Englehart and Hudgins, 

2003).

3.5. ma

lerini daha verilerle ifade etme 
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likleri ve zaman-

3.13 mak verisi 

3.13

3.5.1.

biridir (Akhmadeev et al., 2017; Too et al., 2019) eredeki 

(3.2)

Ort

O

3.14
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3.14.  

3.5.2.  

 (Too et al., 

2019). Ortala

 pence

  

verilmektedir. EMAV  3.15  

 (3.3) 

 
3.15. E  
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3.5.3. Modifiye Edi  

 (Caesarendra et al., 2018). Bu 

denklemde  

  pencere 

ade etmekte dir. 

3.16 a  

 (3.4) 

 
3.16. MMAV1  

3.5.4. Modifiye  

 (Phinyomark et al., 2012). 

 

 

 e etmekte ve 

dir. 

3.17  

 (3.5) 
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3.17. MMAV2  

3.5.5.  

  rden biridir -Allard 

et al., 2019). ey EMG  temsil etmektedir. 

dir. 

  (3.6) 

 denkleminde  

 

3.18 genli  

 

 
3.18  
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3.5.6.  

 inin 

hesaplayan denklemdir (Fonseca et al., 2017). 

 da ve 

ise 0 

dir. 

 
 

 

(3.7) 

  isindeki veriyi 

temsil etmektedir. S 3.19 a  

 
3.19.  

3.5.7.  

 zey EMG lerinde 

 (Wahid et al., 2018). 

da ifade edilmektedir. Denkleminde  penc  

isindeki verileri ifade etmektedir. dir. 
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  (3.8) 

3.20

  tir. 

 
3.20.  

3.5.8.  

 (Too et al., 2019)

 dir. 

3.21  

(3.9) 

 
3.21  
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3.5.9.  

 

 (Yang et al., 2017) in 

 

verilmektedir. 

 (3.10) 

L pencer  pencere 

 3.22 e 

 

 
3.22. RMS sterimi 

3.5.10.  

  (Phinyomark 

et al., 2012)

denklemindeki L pencere 

 pe  dir. 

3.23 e verilmektedir.  

  (3.11) 
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3.23  

3.5.11.  

dalga boyunun standart sapma 

 (Caesarendra et al., 2018)

dir. 

 L  pencere 

 ifade etmektedir. Mutlak 

3.24  

  (3.12) 

 
3.24. DASDV  
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3.5.12.  

 Denklemi 

dir. denklemindeki L pencere 

 mektedir. 

3.25  

  (3.13) 

 
3.25. LOG  

3.5.13.  

 

 (Castiblanco et al., 2016; Too et al., 2019). Denklemi 

dir. denklemindeki L 

 dir. 

3.26 a  

  (3.14) 
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3.26  

3.5.14.  

inin enerjisinin endeksi olarak 

 (K. S. Krishnan et al., 2017) zey EMG verilerinin 

dir. Basit kare 

integrali denklemindeki L   pencere 

 etmektedir. 3.27

 

  (3.15) 

 
3.27  
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3.5.15. Varyans  

EMG  (Singhvi 

and Ren, 2018; Z. Zhang et al., 2019).  ret

 dir. denklemindeki 

L pencere  

etmektedir. 

  (3.16) 

3.28  

 

in  

 
3.28  

3.5.16.  

 

 (Phinyomark et al., 2012).  

dir. 

 (3.17) 

i denklemindeki L pencere  

3.29
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3.29. WAMP  

3.5.17. Maksimum Fraktal Uzunluk  

 (Too et al., 2019). 

Maksimum fraktal uzunluk denklemindeki L pencere 

 verileri ifade etmektedir. Maksimum 

3.30 a  

  (3.18) 

 
3.30  
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verisinin 3.31 e

verisi 

3.31 ik

3.6.

. 

3.7. lerin

edilir
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3.7.1. Karar   

 etm

 (X. Zhang et al., 

2011). 

 alar biyomedikal  

vermektedir. Veril  

 (Gokgoz and Subasi, 2015).  

3.7.2. Diskriminant Analizi  

 

 (Alkan and . 

3.7.3.  

 

irik risk minimizasyonu denilmektedir. Destek 

 

indirgenmektedir (Widodo and Yang, 2007)

 

 

mi 3.32

 

. 
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 (MathWorks, 1994).  

 
3.32  

3.7.4. K-   

K-

 (Al-Faiz et al., 2010)

makta

bulunu

3.33

WKNN, FKNN ve SKNN leri 

yap   

fonksiyon ile noktalara 

 Hassas 

 Altuzay 
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K

 (MathWorks, 1994).  

 
3.33   

  

(Classification Learner Application-CLA)   

V  ve %50 

oldu

 verisi tir. K-

 

3.7.5. Yapay Sinir   

eleneksel hesaplama 

 and Verner, 2016). 

YSA, b

retmek 



37

otomotiv, savun

(Ayaz, 2018).

turulmakta ve 

leri

r, toplam fonksiyonu, 

3.34 .

3.34. Yapay sinir

3.35
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3.35 (Kaynar et al., 2011)

leme ve 

ve v

enerek belirlenmekte ve 

.

Yapay

YSA insan 
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ru alarak 

la  

 

Levenberg-  

 Performans  kareler de hesapl  

r. Bayesian 

Regularization -

 O

bel  BFGS Quasi-

-

  fazla hesaplama ve depolama 

gerektirmektedir.  

Resilient Backpropagation 

n biridir. 

 

Scaled Conjugate Gradient 

 

 Conjugate Gradient with Powell/Beale Restarts 

 Fletcher-Powell Conjugate Gradient 

Fletcher-
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Polak-  

  

 Variable Learning Rate Gradient Descent 

 . Gradient Descent with Momentum 

Gradient Descent 

o , 

belirlenirse

 (MathWorks, 1994).  

 (Neural Network 

Pattern Recognition Tool-

EMAV, SSI, VAR, DASDV, RMS, EWL, MMAV2, MMAV1, MFL, MYOP, MAV 

Tablo 3.1  

Tablo 3.1  

 Etiketler 
 100000 

 010000 
Orta Parmak 001000 

 000100 
 000010 

Dinlenme Hareketi 000001 
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4. BULGULAR 

4.1.  

 

Tablo 4.1

 

B  %90.11 olarak 

B  %89.22 olarak elde 

CSVM tir. 

B  %89.11 olarak WKNN 

B  %88.78 olarak 

B  %55.33 olarak elde 

edil .  

Tablo 4.1.  

SINIFLANDIRICILAR ER 
EMAV EWL MAV WL ZC 

FT 75.78 76.67 75.33 74.33 45.56 
MT 72.78 71.44 73.11 72.00 44.89 
CT 57.89 57.11 58.67 57.56 41.11 
LD 70.44 71.11 66.89 68.33 53.45 
QD 79.78 80.00 78.22 78.11 54.33 

LSVM 76.22 76.67 76.78 77.67 53.22 
QSVM 88.78 86.56 88.56 87.67 53.67 
CSVM 88.78 88.33 89.11 88.67 50.67 

FQSVM 87.22 86.11 84.00 83.22 49.78 
MGSVM 87.44 87.00 86.56 85.78 55.33 
CGSVM 73.44 73.89 72.11 72.78 52.11 
FKNN 89.00 88.56 87.33 88.00 46.89 
MKNN 87.67 86.56 86.56 85.89 52.33 

Coar.KNN 64.67 64.78 61.89 62.45 51.33 
Cos.KNN 85.44 85.67 85.78 84.89 51.00 
Cu.KNN 86.44 86.22 85.56 84.44 51.33 
WKNN 90.11 89.22 88.56 88.78 53.56 

Bo.T 78.11 77.11 75.78 77.556 46.33 
Ba.T 86.89 85.33 86.67 84.22 52.45 
SD 69.44 70.00 66.22 67.67 52.00 

SKNN 87.33 85.33 85.56 85.11 48.44 
RUST 72.77 71.11 73.11 72.00 42.78 

Tablo 4.2

 LSVM 

B  %46.56 olarak 

CSVM B  %88.89 olarak . 

W B  
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%88.78 olarak . WKNN 

B  %88.56 olarak .  

Tablo 4.2.  

SINIFLANDIRICILAR  
SSC RMS AAC DASDV 

FT 39.22 74.67 74.33 75.67 
MT 41.22 73.22 72.00 68.44 
CT 37.33 58.89 57.56 57.22 
LD 46.11 68.11 68.33 69.00 
QD 45.78 77.78 78.11 77.89 

LSVM 46.56 76.22 77.56 77.00 
QSVM 42.67 88.11 87.56 86.44 
CSVM 42.00 88.89 88.33 87.67 

FQSVM 42.44 85.11 83.22 84.22 
MGSVM 46.00 86.44 85.78 85.78 
CGSVM 45.89 72.67 72.78 73.44 
FKNN 39.78 87.78 88.00 87.89 
MKNN 43.78 86.56 85.89 85.78 

Coar.KNN 43.67 62.33 62.45 62.67 
Cos.KNN 44.22 85.56 84.89 84.78 
Cu.KNN 43.44 85.00 84.44 85.33 
WKNN 43.78 88.78 88.78 88.56 

Bo.T 42.44 75.67 77.56 76.44 
Ba.T 43.78 85.33 86.56 86.22 
SD 44.22 67.22 67.89 68.55 

SKNN 40.67 86.33 85.78 85.89 
RUST 40.45 73.22 72.00 68.55 

Tablo 4.3

LOG 

B  %75.22 olarak 

B  %71.67 olarak . 

B  

%88.44 olarak . 

B  %82.22 olarak .  

Tablo 4.3. MMAV1, MMAV2, MYOP ve LOG  

SINIFLANDIRICILAR KLER 
LOG MMAV1 MMAV2 MYOP 

FT 65.33 53.33 74.33 66.33 
MT 59.56 57.00 71.67 63.11 
CT 46.67 49.89 58.33 48.78 
LD 58.11 71.44 67.00 66.89 
QD 69.00 71.67 77.67 73.89 

LSVM 66.44 73.89 76.78 68.89 
QSVM 74.44 68.11 88.00 77.56 
CSVM 75.11 60.78 87.44 78.00 

FQSVM 68.44 44.33 84.33 82.22 
MGSVM 74.67 63.11 86.11 79.00 
CGSVM 63.33 69.55 71.55 70.33 
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 Tablo 4.3. (devam) 

FKNN 72.78 68.22 87.56 79.45 
MKNN 73.78 70.33 86.22 80.00 

Coar.KNN 55.22 65.67 62.56 67.00 
Cos.KNN 72.56 70.78 85.33 78.78 
Cu.KNN 73.22 71.67 85.56 79.11 
WKNN 75.22 69.44 88.44 82.22 

Bo.T 62.56 59.33 75.78 68.89 
Ba.T 74.56 59.00 84.89 78.78 
SD 57.00 67.00 67.22 69.11 

SKNN 70.11 64.78 85.67 76.56 
RUST 59.22 57.00 71.67 63.00 

Tablo 4.4

SSI CSVM 

B  %85.56 olarak . VAR 

Ba.T B  %86.11 olarak . 

WAMP MGSVM B  

%72.22 . MFL FQSVM 

 %90   

Tablo 4.4.  SSI, VAR, WAMP  

SINIFLANDIRICILAR  
SSI VAR WAMP MFL 

FT 76.22 76.22 59.44 75.33 
MT 69.89 69.89 57.44 69.89 
CT 58.67 58.67 52.45 56.11 
LD 57.78 57.78 60.56 72.11 
QD 73.00 73.00 65.11 82.89 

LSVM 75.67 75.56 62.67 75.11 
QSVM 84.89 84.78 70.55 85.78 
CSVM 85.56 85.22 68.67 89.11 

FQSVM 78.78 78.78 67.11 90.00 
MGSVM 80.89 80.89 72.22 88.22 
CGSVM 67.67 67.67 66.22 73.44 
FKNN 81.56 81.56 65.22 89.00 
MKNN 78.22 78.22 71.00 87.78 

Coar.KNN 56.89 56.89 63.33 68.55 
Cos.KNN 79.22 79.22 67.22 85.22 
Cu.KNN 77.56 77.56 71.22 87.33 
WKNN 82.89 82.89 72.33 89.56 

Bo.T 75.67 75.67 62.45 75.67 
Ba.T 85.44 86.11 69.22 83.33 
SD 56.78 56.45 60.78 71.89 

SKNN 83.56 83.33 66.11 86.11 
RUST 69.89 69.89 57.78 69.33 

0.

, CSVM, MGSVM, QSVM ve SKNN olarak 



44 
 

 Tablo 4.5 2. a

 

 2   

QSVM B  %90.89 olarak elde 

. 

Tablo 4.5 ileri 2. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F2 89.22 89.00 89.78 87.56 88.22 86.67 
F1,F3 89.67 88.11 89.00 87.00 89.33 89.67 
F1,F4 89.00 88.67 89.22 87.00 89.00 86.67 
F1,F5 86.22 83.89 86.11 84.89 86.22 53.77 
F1,F6 85.44 84.67 84.78 83.89 84.44 47.56 
F1,F7 89.89 88.56 88.89 87.11 89.00 89.44 
F1,F8 89.00 88.67 88.89 87.00 89.00 88.56 
F1,F9 89.00 88.67 88.89 87.00 89.00 88.56 
F1,F10 85.11 83.78 87.44 84.78 86.44 87.89 
F1,F11 89.33 89.56 89.00 86.78 89.00 90.00 
F1,F12 89.78 88.22 88.44 87.11 88.67 90.22 
F1,F13 90.22 88.56 89.89 87.00 87.33 87.56 
F1,F14 89.00 87.11 88.67 85.78 90.89 86.00 
F1,F15 89.00 87.11 88.89 85.78 90.78 89.89 
F1,F16 90.78 89.67 86.89 86.00 86.33 71.56 
F1,F17 90.22 89.89 90.22 88.67 88.44 89.22 

Tablo 4.6   3  

 EMAV, SSI ve VAR  3  

 ve QSVM . B  

%90.78 olarak .  

Tablo 4.6. 3. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F2 90.22 88.78 89.67 86.67 89.67 89.11 
F1,F14,F3 89.00 87.33 89.00 86.00 90.67 86.11 
F1,F14,F4 89.89 87.78 88.56 86.67 89.89 87.33 
F1,F14,F5 86.11 85.11 86.00 86.00 88.00 71.33 
F1,F14,F6 86.56 86.78 86.67 84.11 88.00 70.67 
F1,F14,F7 89.00 87.33 88.78 85.78 90.67 86.56 
F1,F14,F8 89.89 87.78 89.33 86.67 89.56 87.56 
F1,F14,F9 89.56 88.33 88.56 86.78 90.22 87.44 

F1,F14,F10 85.67 85.89 88.67 84.11 89.00 85.67 
F1,F14,F11 89.11 87.33 89.11 86.11 90.11 86.89 
F1,F14,F12 88.89 87.56 88.44 86.11 90.56 86.67 
F1,F14,F13 90.56 89.00 89.22 87.44 88.11 88.44 
F1,F14,F15 87.33 86.33 88.22 85.00 90.78 86.44 
F1,F14,F16 89.67 89.44 89.33 87.00 87.78 83.33 
F1,F14,F17 90.00 89.89 90.22 87.67 89.78 90.44 
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Tablo 4.7  4  

4  ve QSVM 

 B  %90.67 olarak .  

Tablo 4.7 4. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F2 89.33 87.67 88.78 86.56 89.89 89.22 
F1,F14,F15,F3 88.33 86.56 88.33 85.00 90.00 86.89 
F1,F14,F15,F4 88.67 87.33 88.00 85.00 90.67 87.00 
F1,F14,F15,F5 86.44 86.11 86.33 85.22 88.78 72.67 
F1,F14,F15,F6 86.11 86.67 87.00 83.67 87.33 68.11 
F1,F14,F15,F7 88.44 86.44 88.22 85.22 90.33 86.67 
F1,F14,F15,F8 88.67 87.33 88.67 85.00 90.44 87.33 
F1,F14,F15,F9 88.89 87.00 88.44 84.89 90.67 87.33 

F1,F14,F15,F10 85.78 85.89 88.00 83.89 88.89 86.67 
F1,F14,F15,F11 88.22 86.56 88.44 85.00 90.00 86.67 
F1,F14,F15,F12 88.22 86.56 88.56 85.11 90.33 87.56 
F1,F14,F15,F13 88.78 87.56 89.33 86.89 89.33 88.78 
F1,F14,F15,F16 88.33 87.67 89.22 86.44 88.00 82.67 
F1,F14,F15,F17 88.67 88.56 90.33 86.56 90.33 90.33 

Tablo 4.8  5  

 

5 ve QSVM 

 B  %91.11 olarak .  

Tablo 4.8 5. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F2 90.22 87.33 88.56 86.67 90.00 88.56 
F1,F14,F15,F9,F3 88.78 86.89 88.56 85.67 90.56 87.33 
F1,F14,F15,F9,F4 89.44 86.78 88.78 86.00 90.44 88.78 
F1,F14,F15,F9,F5 87.89 88.11 88.00 86.33 88.67 71.89 
F1,F14,F15,F9,F6 87.22 84.89 85.89 85.11 87.44 71.00 
F1,F14,F15,F9,F7 88.44 86.89 88.56 85.89 91.11 88.00 
F1,F14,F15,F9,F8 89.44 86.78 88.22 86.00 90.44 87.78 
F1,F14F15,F9,F10 88.11 86.56 89.33 84.78 89.33 87.11 
F1,F14,F15,F9,F11 88.78 86.89 88.33 85.78 90.56 86.89 
F1,F14,F15,F9,F12 88.78 86.89 88.00 85.33 90.11 87.22 
F1,F14,F15,F9,F13 89.22 88.44 89.67 87.00 90.00 89.00 
F1,F14,F15,F9,F16 89.11 87.33 90.33 86.89 88.22 81.67 
F1,F14,F15,F9,F17 89.44 88.11 90.00 87.00 90.11 90.44 

Tablo 4.9  6  

6 ve QSVM 

 B %90.89 olarak .  
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Tablo 4.9 6. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2 90.00 87.78 88.78 86.44 90.89 89.11 
F1,F14,F15,F9,F7,F3 88.78 86.89 88.44 85.89 90.33 88.00 
F1,F14,F15,F9,F7,F4 89.56 87.56 88.89 86.11 90.56 88.78 
F1,F14,F15,F9,F7,F5 87.78 89.00 88.56 86.44 89.33 73.11 
F1,F14,F15,F9,F7,F6 88.00 88.44 89.33 84.78 88.78 71.44 
F1,F14,F15,F9,F7,F8 89.56 87.56 88.11 86.11 90.67 87.89 

F1,F14,F15,F9,F7,F10 86.11 86.11 87.67 85.89 86.89 85.89 
F1,F14,F15,F9,F7,F11 88.89 87.00 88.78 85.89 89.89 87.22 
F1,F14,F15,F9,F7,F12 88.89 87.11 88.67 85.78 90.11 87.22 
F1,F14,F15,F9,F7,F13 89.44 88.89 89.67 87.44 89.89 88.56 
F1,F14,F15,F9,F7,F16 89.11 87.67 89.33 86.56 89.11 83.00 
F1,F14,F15,F9,F7,F17 89.67 88.67 90.22 86.78 90.44 89.89 

Tablo 4.10  s 7

, EWL ve MMAV2 

 7 mada 

 ve QSVM  B  %91 

olarak .  

Tablo 4.10 7. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2,F3 90.11 87.89 88.56 86.22 90.00 89.22 
F1,F14,F15,F9,F7,F2,F4 90.11 87.89 88.67 86.22 90.89 87.89 
F1,F14,F15,F9,F7,F2,F5 88.00 89.56 89.00 86.56 89.78 87.78 
F1,F14,F15,F9,F7,F2,F6 89.33 89.00 89.67 86.00 88.56 87.78 
F1,F14,F15,F9,F7,F2,F8 89.89 88.00 88.33 86.44 89.78 88.89 

F1,F14,F15,F9,F7,F2,F10 89.11 87.89 89.22 85.11 90.00 88.89 
F1,F14,F15,F9,F7,F2,F11 90.11 88.00 89.00 86.22 90.33 89.44 
F1,F14,F15,F9,F7,F2,F12 89.89 88.00 88.67 86.33 91.00 89.11 
F1,F14,F15,F9,F7,F2,F13 89.56 89.67 89.56 87.67 90.22 89.44 
F1,F14,F15,F9,F7,F2,F16 89.78 88.44 89.78 87.67 88.22 88.22 
F1,F14,F15,F9,F7,F2,F17 89.44 88.78 89.78 86.89 90.00 90.56 

Tablo 4.11  8  

EWL, MMAV2 ve 

 8

 ve QSVM  B  %90,56 

olarak .  
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Tablo 4.11 8. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2,F12,F3 89.67 88.33 88.78 86.33 90.33 88.00 
F1,F14,F15,F9,F7,F2,F12,F4 89.78 87.89 88.44 86.33 90.33 89.11 
F1,F14,F15,F9,F7,F2,F12,F5 88.11 89.00 89.00 87.00 89.56 87.56 
F1,F14,F15,F9,F7,F2,F12,F6 89.11 88.78 89.22 86.22 89.44 88.67 
F1,F14,F15,F9,F7,F2,F12,F8 89.78 87.89 88.78 86.33 90.00 89.00 
F1,F14,F15,F9,F7,F2,F12,F10 88.78 87.67 89.44 85.56 89.89 89.44 
F1,F14,F15,F9,F7,F2,F12,F11 89.67 88.22 88.78 86.33 90.56 89.33 
F1,F14,F15,F9,F7,F2,F12,F13 89.11 89.11 89.33 87.67 90.22 89.22 
F1,F14,F15,F9,F7,F2,F12,F16 89.56 88.56 89.22 87.78 88.44 89.44 
F1,F14,F15,F9,F7,F2,F12,F17 89.33 88.89 90.11 87.22 90.22 90.00 

Tablo 4.12  9  

9 en 

 ve SKNN  B  

%90.67 olarak .  

Tablo 4.12 9. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2,F12,F11,F3 89.67 88.22 88.89 86.22 90.33 89.00 
F1,F14,F15,F9,F7,F2,F12,F11,F4 89.78 87.89 88.67 86.56 90.11 88.78 
F1,F14,F15,F9,F7,F2,F12,F11,F5 88.44 88.89 89.56 87.11 89.67 87.78 
F1,F14,F15,F9,F7,F2,F12,F11,F6 88.78 88.22 89.22 86.11 89.33 87.89 
F1,F14,F15,F9,F7,F2,F12,F11,F8 89.78 87.89 88.78 86.56 89.78 89.67 
F1,F14,F15,F9,F7,F2,F12,F11,F10 89.33 87.67 89.33 85.56 90.11 88.89 
F1,F14,F15,F9,F7,F2,F12,F11,F13 89.11 89.11 89.89 87.67 90.00 89.44 
F1,F14,F15,F9,F7,F2,F12,F11,F16 89.44 88.44 90.00 87.44 89.22 88.78 
F1,F14,F15,F9,F7,F2,F12,F11,F17 89.11 88.89 89.78 87.22 90.00 90.67 

Tablo 4.13  10  

VAR, DASDV, RMS, EWL, MMAV2, 

telik 10

 ve SKNN  B  

%90.89 olarak .  

Tablo 4.13 10. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F3 89.33 88.78 89.44 87.11 90.00 90.33 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F4 89.22 89.00 89.44 87.00 89.89 89.00 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F5 88.67 89.67 89.44 88.11 90.67 87.33 
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Tablo 4.13. (devam) 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F6 89.33 88.78 90.11 87.33 89.89 89.11 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F8 89.22 89.00 89.56 87.00 90.00 90.22 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F10 89.33 87.89 89.78 87.00 89.89 90.22 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13 89.44 89.67 90.11 88.22 90.67 90.89 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F16 90.00 89.22 89.67 88.44 89.33 89.11 

Tablo 4.14  1  

MMAV1, MFL, MYOP ve MAV telik 1. 

 ve SKNN  

B  %91.33 olarak .  

Tablo 4.14 11. A  

LER SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F3 89.22 89.33 90.22 87.78 90.22 91.33 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F4 89.56 89.89 90.44 87.78 90.67 90.00 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F5 89.44 90.00 90.89 88.22 90.89 88.89 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F6 90.11 89.67 90.44 87.78 89.33 88.67 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F8 89.56 89.89 89.78 87.78 90.44 90.56 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F10 89.11 89.11 90.44 86.89 90.56 90.33 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F16 89.89 90.33 89.44 88.44 89.00 89.56 

Tablo 4.15  2  

12  ve CSVM 

b  %91.56 olarak .  
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Tablo 4.15 12. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F3,F4 89.11 89.56 90.00 88.00 90.67 89.33 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F3,F5 89.44 90.11 91.56 88.33 91.11 88.11 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F3,F6 90.22 89.56 90.67 87.89 89.33 90.00 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F3,F8 89.11 89.56 90.11 88.00 90.56 90.22 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F3,F10 88.78 89.11 90.11 86.44 90.78 90.22 

F1,F14,F15,F9,F7,F2, 
F12,F11,F17,F13,F3,F16 89.78 90.22 89.78 88.22 89.11 90.00 

Tablo 4.16  3  

R, DASDV, RMS, EWL, MMAV2, 

3 CSVM nda B  

%91.33  

Tablo 4.16. 13. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F4 89.44 89.56 91.00 88.33 90.89 88.89 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F6 90.11 90.11 90.33 87.89 90.33 87.11 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8 89.44 89.56 91.33 88.33 90.78 88.67 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F10 89.67 89.22 90.56 88.00 90.67 88.56 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F16 89.56 90.11 91.00 88.89 90.89 88.33 

Tablo 4.17  4  

MMAV1, MFL, MYOP, MAV, 

4   ve CSVM 

 B  %91.33 olarak .  
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Tablo 4.17 14. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8,F4 89.33 89.89 91.33 87.78 90.89 89.56 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8,F6 89.67 89.89 90.00 87.56 90.22 86.56 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8,F10 89.56 89.33 91.00 87.00 90.89 88.33 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8,F16 89.56 89.89 91.00 88.44 90.89 88.00 

Tablo 4.18  5  ma 

MMAV1, MFL, MYOP, MAV, ZC, AAC, WL ve WAMP 

 15   ve CSVM 

 B  %91 olarak .  

Tablo 4.18 15. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8,F4,F6 89.44 89.78 89.89 87.89 90.56 87.56 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8,F4,F10 89.67 89.44 90.56 86.89 90.56 88.67 

F1,F14,F15,F9,F7,F2,F12, 
F11,F17,F13,F3,F5,F8,F4,F16 89.56 90.00 91.00 88.89 90.11 89.11 

Tablo 4.19   6  

MMAV1, MFL, MYOP, MAV, ZC, AAC, WL, WAMP ve LOG 

 16  ve CSVM 

 B %90.89 olarak .  

Tablo 4.19 16. A  

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

F1,F14,F15,F9,F7,F2,F12,F11, 
F17,F13,F3,F5,F8,F4,F16,F6 89.67 89.89 90.67 88.33 89.78 88.78 

F1,F14,F15,F9,F7,F2,F12,F11, 
F17,F13,F3,F5,F8,F4,F16,F10 89.67 89.56 90.89 88.89 90.67 88.78 

Tablo 4.20  7  

MMAV1, MFL, MYOP, MAV, ZC, AAC, WL, WAMP, LOG telikleri 

 17   ve CSVM 
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B %90.33 olarak .

Tablo 4.20 17. A

SINIFLANDIRICILAR
WKNN FKNN CSVM MGSVM QSVM SKNN

F1,F14,F15,F9,F7,F2,F12,F11,
F17,F13,F3,F5,F8,F4,F16,F10,F6 90.11 88.89 90.33 87.67 89.22 88.22

4.1

, VAR, DASDV, RMS, EWL, 

ir. 

%91.56 olarak .

tir. En

ile belirlendikten 

4.1. kler

Tablo 4.21

.

. .89, 

.

94.44 8.89

6.67 8.89 olarak .

.44 olarak elde 

90.11

90.8990.7890.67
91.1190.8991.00

90.5690.6790.89
91.3391.5691.33 91.33

91.0090.89
90.33
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 .56 olarak .  

 Bunun nedeni  ra 

 

Tablo 4.21.  

KATILIMCILAR SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

K1 98.89 100 98.89 100 100 100 
K2 90.00 90.00 93.33 91.11 92.22 87.78 
K3 92.22 92.22 97.78 91.11 96.67 90.00 
K4 98.89 97.78 95.56 94.44 95.56 97.78 
K5 90.00 91.11 91.11 91.11 90.00 92.22 
K6 97.78 95.56 98.89 100 98.89 98.89 
K7 87.78 88.89 88.89 94.44 91.11 84.44 
K8 97.78 98.89 96.67 98.89 96.67 98.89 
K9 96.67 95.56 94.44 94.44 93.33 96.67 
K10 93.33 96.67 98.89 96.67 97.78 95.56 

Ortalama 95.34 94.67 95.44 95.22 95.22 94.22 
 89.44 90.11 91.56 88.33 91.11 88.11 

Tablo 4.22 oskop verileri  

oskop verisi 3 kanal olarak 

o

  verisi  100 ms olarak 

jirosk  jiro

eklenm  .56 olarak elde 

.  

Tablo 4.22. Jiroskop verileri eklenerek y   

 SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

G1,G2,G3 90.00 91.00 91.11 89.89 91.11 54.48 
G1 90.67 91.44 91.11 87.89 91.33 62.56 
G2 89.33 89.89 90.33 89.67 90.00 78.78 
G3 89.67 90.44 92.56 89.33 90.22 77.67 

Tablo 4.23

 protez 

kontrollerinde tepki i 

 (Englehart and Hudgins, 2003). 50 

 EMAV, 
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SSI, VAR, DASDV, RMS, EWL, MMAV2, MMAV1, MFL, MYOP, MAV ve ZC 

B .56 olarak  ve CSVM 

  

Tablo 4.23.  

PENCERE 
BOYUTU 

SINIFLANDIRICILAR 
WKNN FKNN CSVM MGSVM QSVM SKNN 

50 ms 90.44 90.56 91.78 89.22 90.89 79.67 
100 ms 89.56 90.44 92.56 89.33 90.22 77.67 
150 ms 88.11 90.00 90.78 88.33 89.67 80.44 
200 ms 88.11 89.67 90.22 87.89 90.00 87.22 
250 ms 89.89 90.67 90.67 88.00 90.67 88.00 
300 ms 90.00 90.89 91.11 87.78 89.89 88.22 

CLA 2.56

 Tablo 4.24  

Tablo 4.24. K si 

SINIFLAR 

 

 Parmak 
Orta 

Parmak Parmak Parmak 
Dinlenme 
Hareketi 

 135 1 5 2 7 0 
 Parmak 2 139 5 3 1 0 

Orta Parmak 2 6 137 3 2 0 
 2 3 4 132 9 0 
 5 0 0 5 140 0 

Dinlenme 0 0 0 0 0 150 

Test veri setinin  d pozitif (TP), d

negatif (TN), y pozitif (FP) ve y n

ar ve tahmin edilen 

 

t parmak verilerden 139 tanesini 

parmak verilerden 137 tanesini orta parmak olarak tahmi
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 TN, FP, Tablo 4.25 e 

- - 

ve - - 

- - 

- - 

rmak verisi 

135 ir ve Tablo 4.25 e 

11  Tablo 4.25

ir. 

5 e Tablo 4.25

739 Tablo 

4.25  

Tablo 4.25.  

SINIFLAR 

 

 Parmak 
Orta 

Parmak Parmak Parmak 
Dinlenme 
Hareketi 

 135 1 5 2 7 0 
 Parmak 2 139 5 3 1 0 

Orta Parmak 2 6 137 3 2 0 
 2 3 4 132 9 0 
 5 0 0 5 140 0 

Dinlenme 0 0 0 0 0 150 

 TN, FP, terimi Tablo 4.26

39

10 1 740
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Tablo 4.26   TN, FP,  

SINIFLAR 

INIFLAR 

 Parmak 
Orta 

Parmak Parmak Parmak 
Dinlenme 
Hareketi 

 135 1 5 2 7 0 
 Parmak 2 139 5 3 1 0 

Orta Parmak 2 6 137 3 2 0 
 2 3 4 132 9 0 
 5 0 0 5 140 0 

Dinlenme 0 0 0 0 0 150 

 TP, TN, FP, Tablo 4.27

37

14 13 736

 

Tablo 4.27. Orta  

SINIFLAR 

 

 Parmak 
Orta 

Parmak Parmak Parmak 
Dinlenme 
Hareketi 

 135 1 5 2 7 0 
 Parmak 2 139 5 3 1 0 

Orta Parmak 2 6 137 3 2 0 
 2 3 4 132 9 0 
 5 0 0 5 140 0 

Dinlenme 0 0 0 0 0 150 

 TN, FP, Tablo 4.28

32

13 8 737

renkte, ya

 

Tablo 4.28  

SINIFLAR 

EN SINIFLAR 

 Parmak 
Orta 

Parmak Parmak Parmak 
Dinlenme 
Hareketi 

 135 1 5 2 7 0 
 Parmak 2 139 5 3 1 0 

Orta Parmak 2 6 137 3 2 0 
 2 3 4 132 9 0 
 5 0 0 5 140 0 

Dinlenme 0 0 0 0 0 150 

 TN, FP, Tablo 4.29

14
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19 1 731

 

Tablo 4.29  

SINIFLAR 

 

 Parmak 
Orta 

Parmak Parmak Parmak 
Dinlenme 
Hareketi 

 135 1 5 2 7 0 
 Parmak 2 139 5 3 1 0 

Orta Parmak 2 6 137 3 2 0 
Parmak 2 3 4 132 9 0 

 5 0 0 5 140 0 
Dinlenme 0 0 0 0 0 150 

 TN, FP, Tablo 4.30

150

750

 

Tablo 4.30. Dinlenme hareketi  

G
SINIFLAR 

LAR 

 Parmak 
Orta 

Parmak Parmak Parmak 
Dinlenme 
Hareketi 

 135 1 5 2 7 0 
 Parmak 2 139 5 3 1 0 

Orta Parmak 2 6 137 3 2 0 
 2 3 4 132 9 0 
 5 0 0 5 140 0 

Dinlenme 0 0 0 0 0 150 

 hassasiyet, 

 (Carvajal and Rowe, 2010; 

; Lalkhen and McCluskey, 2008; Oweis et al., 2014). 

Hassasiyet sensitivity, true pozitif rate, recall, probability of detection olarak da 

. 

ortalama hassasiyet .  

  (4.1) 

 specificity

ortalama 
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  (4.2) 

 

 

ortalama p    

  (4.3) 

 

 

ortalama negatif  hes   

  (4.4) 

accuracy veya correct 

pozitifleri   

  (4.5) 

 Tablo 4.31

. .46 ve negatif .01  

Tablo 4.31.  

 
135 739 
11 15 

Hassasiyet 135/(135+15 0 
739/(739+11 .53 

135/146 2.46 
739/754 .01 

 Tablo 4.32

Hassasiyet %92.67 8.67 3.28 ve negatif tahmin 

9.86 olarak . 

Tablo 4.32.  

 
139 740 

Pozitifler(FP)=10 11 
Hassasiyet 139/15 2.67 

740/75 8.67  
39/149 3.28 

100=740/75 .86 

Orta parmak hareketinin ba  Tablo 4.33

%91.33 98.13 90.72 ve negati



58 
 

%99.59 olarak . 

Tablo 4.33. Orta par  

ORTA PARMAK 
37 736 

14 13 
Hassasiyet 37/15 91.33 

736/75 98.13  
137/151 90.72 

736/739 9.59 

 Tablo 4.34

Hassasiyet %88.00 98.26 91.03 ve negatif tahmin 

7.61 olarak . 

Tablo 4.34  

 
32 =737 

13 18 
Hassasiyet 132/(132+18 88.00 

737/750 98.26  
132/145 91.03 

737/755 7.61 

 Tablo 4.35

Hassasiyet %93.33 7.46 88.05 ve negatif tahmin 

98.65 olarak . 

Tablo 4.35  

 
140 731 
19 10 

Hassasiyet 140/15 93.33 
731/75 97.46  

140/159 88.05 
731/741 98.65 

 Tablo 4.36 a 

. 

Tablo 4.36  

 
150 750 

  
Hassasiyet 150/150  

750/75  
 100= =100 
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:

Ortalama Hassasiyet = (90+92.67+91.33+88+93.33+100) / 6 = %92.56

Ortalama = (98.53+98.67+98.13+98.26+97.46+100) / 6 = %98.51

92.46+93.28+90.72+91.03+88.05+100)/6=% 92.59

98+99.86+99.59+97.61+98.65+100)/6= %98.95

100= 833/900 =% 92.56

92.56, ortalama hassasiyet %92.56, ortalama 

8.51 2.59 ve ortalama negatif tahmin 

8.95 olarak .

4.2.

algoritma

4.2

En iyi s 83

97.60, tes 3.70 ve 

88.90 olarak .

4.2. SCG ile s

4.3

.10 ve 

.80 olarak .

93.70

0
10
20
30
40
50
60
70
80
90

100

Test
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4.3. LM 

4.4 BR

49 n 

6.20 3.00 ve 

0.40 olarak .

4.4. BR 

4.5

T .30 .40 olarak elde 

.

94.10

0
10
20
30
40
50
60
70
80
90

100

Test

93.00

0
10
20
30
40
50
60
70
80
90

100

Test
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4.5. BFG 

4.6 a NRP 

97

8.20 2.60 ve 

%88.50 olarak .

4.6. NRP

4.7

%99.40 .40 ve 

ama %92.20 olarak .

93.30

0
10
20
30
40
50
60
70
80
90

100

Test

92.60

0
10
20
30
40
50
60
70
80
90

100

Test
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4.7. CGB  

4.8

.70 .00 ve 

.40 olarak el . 

  
4.8. CGF ile  

kil 4.9 a CGP 

 

8

8.70 4.10 ve 

.40 olarak . 

94.40

0
10
20
30
40
50
60
70
80
90

100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Test

93.00

0
10
20
30
40
50
60
70
80
90

100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Test
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kil 4.9. CGP

4.10 a OSS 

6

7.40 .10 ve 

89.30 olarak el .

4.10. OSS 

4.11

33

5.90 3.70 ve 

91.50 olarak .

94.10

0
10
20
30
40
50
60
70
80
90

100

Test

94.10

0
10
20
30
40
50
60
70
80
90

100

Test
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4.11. GDX ile 

4.12

T .70 .10 olarak elde 

.

4.12. GDM ile 

4.13

T .80 .60 olarak elde 

.

93.70

0
10
20
30
40
50
60
70
80
90

100

Test

76.70

0
10
20
30
40
50
60
70
80
90

Test
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4.13. GD 

4.14 jiroskop verileri eklenerek SCG ile 

katmanda 97 98.40, test 

96.30 91.50 olarak .

4.14. Jiroskop verileri eklenerek SCG ile s

4.15 oskop verileri eklenerek NRP ile 

katmanda 100 99.70, test 

4.10 7.70 olarak .

77.80

0
10
20
30
40
50
60
70
80
90

Test

96.30

0
10
20
30
40
50
60
70
80
90

100

Test
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4.15. Jiroskop verileri eklenerek NRP

4.16 a jiroskop verileri eklenerek CGB ile 

8.20, test 

3.70 1.90 olarak .

4.16. Jiroskop verileri eklenerek CGB 

4.17 oskop verileri eklenerek CGF ile 

%93.70 .30 olarak .

94.10

0
10
20
30
40
50
60
70
80
90

100

Test

93.70

0
10
20
30
40
50
60
70
80
90

100

Test
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4.17. Jiroskop verileri eklenerek CGF  

4.18 oskop verileri eklenerek CGP ile 

 

.50, test 

.40 .10 olarak . 

 
4.18. Jiroskop verileri eklenerek CGP  

4.19 a jiroskop verileri eklenerek OSS ile 

 

9.10, test 

5.90 2.60 olarak elde edi . 

93.30

0
10
20
30
40
50
60
70
80
90

100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Test

94.40

0
10
20
30
40
50
60
70
80
90

100

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Test
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4.19. Jiroskop verileri eklenerek OSS

4.20 oskop verileri eklenerek GDX ile 

.70, test 

.80 ama %94.10 olarak .

4.20. Jiroskop verileri eklenerek GDX 

4.21 oskop verileri eklenerek GDM ile 

sterilmektedir.

T .90

%74.10 olarak .

95.90

0
10
20
30
40
50
60
70
80
90

100

Test

94.80

0
10
20
30
40
50
60
70
80
90

100

Test
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4.21. Jiroskop verileri eklenerek GDM  

4.22 oskop verileri eklenerek GD  

 

T .60 .40 

olarak . 

  
4.22. Jiroskop verileri eklenerek GD  

Tablo 4.37

y 

EMG 4.40 ile CGB 98 gizli 

78.90

0

10

20

30

40

50

60

70

80

90

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Test

79.60

0

10

20

30

40

50

60

70

80

90

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Test
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b .30 ile SCG 

Veri setin

T 6.30 91.50 olarak 

. 

Tablo 4.37.   

 SCG r. 

veriler  e

  

g  

SCG Tablo 

4.38 de verilmektedir. 

 

 

 

 

Veri Seti  
A  

Gizli Katman 
 

 
Test  

EMG SCG 83 93.70 88.90 
EMG LM 65 94.10 87.80 
EMG BR 49 93.00 90.40 
EMG BFG 91 93.30 90.40 
EMG NRP 97 92.60 88.50 
EMG CGB 98 94.40 92.20 
EMG CGF 65 93.00 90.40 
EMG CGP 85 94.10 90.40 
EMG OSS 65 94.10 89.30 
EMG GDX 33 93.70 91.50 
EMG GDM 74 76.70 74.10 
EMG GD 98 77.80 75.60 

EMG,GYRO SCG 97 96.30 91.50 
EMG,GYRO NRP 100 94.10 97.70 
EMG,GYRO CGB 46 93.70 91.90 
EMG,GYRO CGF 99 93.70 93.30 
EMG,GYRO CGP 74 94.40 91.10 
EMG,GYRO OSS 53 95.90 92.60 
EMG,GYRO GDX 45 94.80 94.10 
EMG,GYRO GDM 58 78.90 74.10 
EMG,GYRO GD 68 79.60 74.40 
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Tablo 4.38. SCG  

r  
90 91 92 93 94 95 96 97 98 99 100 

K1 
 100 100 100 100 100 100 100 100 100 100 100 

Test 100 100 100 100 100 100 100 100 100 100 100 
 100 96.3 100 100 100 100 100 100 100 100 100 

K2 
 100 99.2 100 100 100 100 100 96 100 100 100 

Test 100 92.6 96.3 96.3 100 96.3 100 92.6 100 100 100 
Do rulama 100 92.6 92.6 96.3 100 88.9 96.3 92.6 100 100 96.3 

K3 
 100 100 100 100 100 100 100 100 100 100 100 

Test 96.3 100 100 100 100 100 96.3 96.3 100 100 100 
Do rulama 100 96.3 96.3 100 96.3 100 96.3 100 100 96.3 100 

K4 
 100 100 100 100 100 100 100 100 100 100 100 

Test 96.3 96.3 100 96.3 100 100 96.3 100 100 100 100 
 100 100 96.3 96.3 96.3 100 100 100 100 100 96.3 

K5 
 97.6 100 100 100 97.6 100 100 99.2 100 100 99.2 

Test 96.3 92.6 100 88.9 92.6 96.3 88.9 96.3 88.9 88.9 100 
 88.9 92.6 100 92.6 92.6 92.6 96.3 92.6 100 100 96.3 

K6 
 98.4 100 100 100 100 100 100 100 100 100 98.4 

Test 96.3 92.6 100 100 100 96.3 100 96.3 96.3 96.3 96.3 
 96.3 100 100 92.6 100 100 100 96.3 100 100 92.6 

K7 
 100 100 100 98.4 100 96 100 100 100 100 100 

Test 96.3 96.3 96.3 100 96.3 100 100 88.9 96.3 96.3 100 
 100 100 100 88.9 100 96.3 92.6 96.3 100 96.3 100 

K8 
 100 100 100 100 100 100 100 100 100 100 100 

Test 96.3 100 96.3 96.3 100 96.3 100 100 100 100 100 
 96.3 100 100 96.3 100 100 100 100 100 100 100 

K9 
 100 98.4 99.2 100 100 99.2 100 99.2 96.8 100 100 

Test 96.3 96.3 96.3 96.3 100 96.3 100 96.3 92.6 96.3 96.3 
 100 96.3 96.3 96.3 96.3 96.3 100 96.3 100 100 96.3 

K10 
 100 100 100 100 100 100 100 100 100 100 100 

Test 100 100 96.3 100 100 100 100 100 100 100 100 
 100 100 100 100 100 100 100 100 100 100 100 

Ort. 
 99.6 99.7 99.5 99.8 99.7 99.5 100 99.4 99.6 100 99.7 

Test 97.4 96.6 98.5 97.4 98.9 98.1 98.1 96.7 97.4 97.7 99.2 
 98.1 97.4 98.1 95.9 98.1 97.4 98.1 97.4 100 99.2 97.7 

 
 93 98.6 97.5 99 99.4 98 94.8 98.4 98 97.6 96.7 

Test 85.6 91.5 92.2 90 89.3 90.7 91.5 96.3 90.4 93 93 
 87.4 92.2 91.9 92.6 90.4 93.7 88.9 91.5 91.1 91.1 92.2 

4.23

bireysel   

.40 6.60 7.40 olarak elde 

. .40, 

.30 .50 i
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4.23

4.24

g

ro

SCG EMAV, SSI, VAR, DASDV, RMS, EWL, 

4.24

97 

4.25

100

92.60

96.30

100

96.30 96.30

88.90

100

96.30

100

96.67 96.30

82
84
86
88
90
92
94
96
98

100

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 ORT.
KATILIMCILAR

Test

82 84 86 88 90 92 94 96 98 100

50 ms

100 ms

150 ms

200 ms

250 ms

300 ms

92.50

96.30

88.10

89.60

90.40

91.50

Test
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4.25

4.26 a

98.40 96.30 91.50 olarak elde 

.

4.26

hassasiyet, 

Gizli Katman
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leri Tablo 4.39 a 97.82 99.11, 

95.74 v 99.55 olarak . 

Tablo 4.39.  

 
 222 

 tifler(FN)=1 
Hassas 45/(45+1 97.82 

222/(222+2 9.11  
45/47 95.74 

222/223 9.55 

  Tablo 4.40 a 

Hassasiyet %93.33 99.11 95.45 ve negatif tahmin 

98.67 olarak . 

Tablo 4.40.  

 
42 223 
2 3 

Hassasiyet 42/45 93.33 
00=223/225 99.11  

42/44 95.45 
223/226 98.67 

 Tablo 4.41 t 

%95.35 98.24 91.11 

%99.11 olarak . 

Tablo 4.41  

ORTA PARMAK 
41 223 
4 2 

Hassasiyet 41/43 5.35 
223/227 8.24  

41/45 1.11 
223/225 .11 

 Tablo 4.42

Hassasiyet %97.96 . 97.96 ve negatif tahmin 

98.26 olarak tir. 
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Tablo 4.42  

 
48 220 
1  

Hassasiyet 0=48/49 97.96 
220/221 .26  

48/49 97.96 
220/221 98.26 

 Tablo 4.43

Hassasiyet %94.64 9.53  %98.15 ve negatif tahmin 

.61 olarak . 

Tablo 4.43  

 
53 213  
1 3 

Hassasiyet 53/56 4.64 
213/214 9.53 

53/54 98.15 
213/216 .61 

 Tablo 4.44 e 

%100  

Tablo 4.44  

 
31 239 

  
Hassasiyet 31/31  

239/239  
 

 

m : 

Ortalama Hassasiyet = (97.82+93.33+95.35+97.96+94.64+100) / 6 = %96.3 

Ortalama = (99.11+99.11+98.24+98.26+99.53+100) / 6 = %99.04 

95.74+95.45+91.11+97.96+98.15+100)/6=%96.3 

Ortalama Negatif Tahmin 99.55+98.67+99.11+98.26+98.6+100)/6= %99.03 

100= 260/270 =%96.3 

96.3, ortalama hassasiyet %96.3, ortalama 

99.04 96.3 ve ortalama negatif tahmin 

99.03 olarak . 
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4.3.  Veriler   

bileklikten . 

matlab ler 

 

lm . 

 veri setinde CLA 

 4.27 e 

kulla tir. CSVM 

. 

EMAV, SSI, VAR, DASDV, RMS, EWL, 

MMA i 

modelin  %41.67 olarak  

. 

 H

 %75 olarak . 

 
4.27.   

41.67
32.22

48.33
37.78 34.44

75.00

31.67 31.11 31.67 30.56 34.44 30.56

56.11
51.11

27.78
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SKNN, 

QSVM, MGSVM, FKNN ve WKNN i ile de 

 ile  lar 

 4.28

veri

%57.22 ile MGSVM 

 

 
4.28  

4.29 a 

. 

de leri 

de leri . Modeller 

n modeller 10 kez 

de 

 Bireysel veri seti ile 

de e .78 .56 olarak 

.

de e . m 

%86.67 olarak 90.  

bireysel veriler 

  

90.00
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ve
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4.30 da far
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modelde e . .56 olarak elde 

.
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4.29 ve  4.30 de  
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zamanl 4.31

ler Bireysel veri seti 

8.33 olarak ve bu 

.56 olarak elde ed

7.78 olarak 

.11 olarak elde e

%92.17 90.36 olarak . 

e ne
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5.  

Par leri kullanarak protez kontrol sistemi 

modeller 

Tablo 5.1  

 ve jiroskop 

%96.30  (Altan et 

al., 2019; Caesarendra et al., 2018; Castiblanco et al., 2016; Millar et al., 2020; Naseer 

et al., 2018; Singhvi and Ren, 2018; Srinivasan et al., 2018; Stephenson et al., 2018; 

Tepe and Erdim, 2020)   (Arozi et al., 

2020; S. Krishnan et al., 2019)  

 bireysel   

  

   (Arozi et al., 2020; S. Krishnan et al., 2019) 

 

y EMG .40 

 (Altan et al., 2019; Caesarendra et al., 

2018; Castiblanco et al., 2016; Millar et al., 2020; Singhvi and Ren, 2018; Srinivasan 

et al., 2018)   

 

.  (Caesarendra 

et al., 2018; Castiblanco et al., 2016; Millar et al., 2020; Singhvi and Ren, 2018; 

Srinivasan et al., 2018)  

 

%91.56 b  (Caesarendra et al., 2018; 

Millar et al., 2020; Singhvi and Ren, 2018; Srinivasan et al., 2018) 
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Tablo 5.1  

 Deney     

(Millar et al., 
2020) 12 parmak 

hareketi 

MAV, WL, VAR, SSC, AR, 
ZC, WAMP, RMS, STD, 

MAD, KURT 

LSTM yapay 
 %90.00 

(Arozi et al., 
2020) parmak hareketi RMS  %98.09 

(Altan et al., 
2019) hareketi VAR SVM, KNN, 

karar a  %94.00 

(Castiblanco et 
al., 2016) parmak hareketi 

IEMG, MAV, SSI, VAR, 
RMS, WL, AAC, DASDV, 

MYOP, WAMP ve SSC 

SVM ve karar 
 % 92.00 

(Caesarendra 
et al., 2018) parmak hareketi 

IEMG, MAV, MAV1, 
MAV2, SSI, VAR,  RMS, 
WL, DASDV, H1, H2, H3 

 % 72.00 

(Singhvi and 
Ren, 2018) 

, 
6 parmak hareketi 

MAV, STD, VAR, RMS, WL, 
ZC ve IEMG KNN ve SVM %80.00-

86.00 

(Stephenson et 
al., 2018) 12 parmak 

hareketi 
RMS CNN mimarisi %94.90 

(Naseer et al., 
2018) 6 parmak hareketi STD, RMS, WL ve WAMP LDA, KNN, 

SVM ve DNN %95.00 

(Srinivasan et 
al., 2018) 6 parmak hareketi Mean, STD, VAR ve RMS CNN mimarisi %72.50 

(Tepe and 
Erdim, 2020) 

6 
parmak hareketi 

RMS, MMAV, DASDV ve 
MFL SKNN %95.83 

(S. Krishnan et 
al., 2019) 

8 
parmak hareketi 

RMS, enerji, medyan, ZC, 
SSC, VAR, MAV, SS, K ve 

AR 

SVM, LDA ve 
MLP %97.70 

 
(EMG) 6 parmak hareketi  

EMAV, SSI, VAR, DASDV, 
RMS, EWL, MMAV2, 

MMAV1, MFL, MYOP, 
MAV,ZC 

CSVM %91.56 

 
(EMG,Gyro) 6 parmak hareketi  

EMAV, SSI, VAR, DASDV, 
RMS, EWL, MMAV2, 

MMAV1, MFL, MYOP, 
MAV,ZC 

CSVM %92.56 

 
(EMG) 

i, 30 tekrar, 
6 parmak hareketi  

EMAV, SSI, VAR, DASDV, 
RMS, EWL, MMAV2, 

MMAV1, MFL, MYOP, 
MAV,ZC 

YSA CGB 

 
%94.40 

 
(EMG,Gyro) 6 parmak hareketi  

EMAV, SSI, VAR, DASDV, 
RMS, EWL, MMAV2, 

MMAV1, MFL, MYOP, 
MAV,ZC 

YSA SCG 

 
%96.30 

 
(EMG) parmak hareketi  

EMAV, SSI, VAR, DASDV, 
RMS, EWL, MMAV2, 

MMAV1, MFL, MYOP, 
MAV,ZC 

FKNN %100 

 
(EMG,Gyro) parmak hareketi  

EMAV, SSI, VAR, DASDV, 
RMS, EWL, MMAV2, 

MMAV1, MFL, MYOP, 
MAV,ZC 

YSA SCG 

 
%100 
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Parmak  m madan 

Tablo 5.2  ve jiroskop verileri ile YSA 

.30 

lardan (Anam and Al-Jumaily, 2015; Birdwell et al., 2014; 

mban et al., 2020; Jiang et al., 2006; 

Kanitz et al., 2011; Khushaba et al., 2012; Tenore et al., 2008; Z. Zhang et al., 2020) 

  da 

(Celadon et al., 2016)  Ancak 8 

k  ise Tez  

elde edilen   

 (Celadon et al., 2016) daha tir. 

 .40 

elde edilm (Birdwell et al., 2014; Cipriani et al., 2011; 

Khushaba et al., 2012; Tenore et al., 2008; Z. Zhang et al., 2020)  

 

 

.   (Birdwell et 

, 2011; 

Khushaba et al., 2012; Tenore et al., 2008; Z. Zhang et al., 2020) 

  

 

%91. (Birdwell et al., 2014; 

Cipriani et al., 2011; Jiang et al., 2006; Kanitz et al., 2011; Tenore et al., 2008; Z. 

Zhang et al., 2020)  
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Tablo 5.2  

 
Veri 

 
Deney 

 er   

(Emayavaramban 
et al., 2020) 

5 kanal 
400 Hz 

12 parmak 
hareketi,10 

, 10 tekrar 

AR Burg, AR 
Yule-Walker, AR,  

LDR ve LPC 

GRNN, PNN, 
RBFNN %94.04 

 2 kanal 
4000 Hz 

, 6 tekrar, 
8 parmak 
hareketi 

ZC,WL,SSI, 
MAV,WAMP, 

VAR,RMS, Hjorth 
KNN, YSA %92.00 

(Celadon et al., 
2016) 

192 
kanal 

elektrot 

9 parmak 
hareketi, , 

10 tekrar 
RMS, MSE 

Regresyon, 
LDA, CSP-PE 

ve THR 

%97,%92 
(8 kanal) 

(Anam and Al-
Jumaily, 2015) 

2 kanal 
2000 Hz 

10 parmak 
hareketi,  

AR, MAV, WL, 
SSC, ZC ve Hjorth 

ELM ve 
SRELM 

%95.67 
ile 

%86.73 

(Kanitz et al., 
2011) 

16 

1,6 kHz 

13 parmak 
hareketi, , 

5 tekrar 

ZC, WL, SSC ve 
MAV 

LDA, KNN ve 
SVM %80.00 

(Jiang et al., 
2006) 

16 kanal 
2000 Hz 

6 parmak 
 

VAR, Max ve 
MAV YSA %80.00 

(Birdwell et al., 
2014) 

ince telli 
elektrot 
1000 Hz 

6 parmak 
hareketi, 7 ki , 

12 tekrar 
MAV  %85.00 

(Khushaba et al., 
2012) 

2 
elektrot 
4000 Hz 

, 10 
parmak 

hareketi, 6 
tekrar 

SSC, ZC, WL, 
Hjort, SS ve AR 

LDA, 
LIBSVM %92.00 

(Cipriani et al., 
2011) 

8 
elektrot 
10 kHz 

7 parmak 
hareketi, 10 

, 3 tekrar 
MAV Denetimli 

 

%89.00, 
Ampute 
%79.00 

(Tenore et al., 
2008) 

32 kanal 
2000 Hz 

12 parmak 
hareketi 1 
ampute 5 

-30 
tekrar 

MAV, VAR, WL 
ve WAMP MLP %90.00 

(Z. Zhang et al., 
2020) 

8 kanal 
1500 Hz 

11 parmak 
hareketi, , 

36 tekrar 

RMS, ZC, WL, 
SSC ve MAV 

YSA, SVM ve 
KNN %91.10 

 
(EMG) 

8 kanal 
200 Hz  

tekrar, 6 
parmak 
hareketi 

EMAV, SSI, VAR, 
DASDV, RMS, 
EWL, MMAV2, 
MMAV1, MFL, 

MYOP, MAV,ZC 

CSVM %91.56 

 
(EMG, Gyro) 

8 kanal 
200 Hz   

tekrar, 6 
parmak 
hareketi 

EMAV, SSI, VAR, 
DASDV, RMS, 
EWL, MMAV2, 
MMAV1, MFL, 

MYOP, MAV,ZC 

CSVM %92.56 

 
(EMG) 

8 kanal 
200 Hz  

tekrar, 6 
parmak 
hareketi 

EMAV,SSI, 
VAR,DASDV, 

RMS,EWL, 
MMAV2, 

MMAV1,MFL, 
MYOP,MAV,ZC 

YSA CGB 

 
%94.40 

 
(EMG, Gyro) 

8 kanal 
200 Hz  

tekrar, 6 
parmak 
hareketi 

EMAV, SSI, VAR, 
DASDV, RMS, 
EWL, MMAV2, 
MMAV1, MFL, 

MYOP, MAV,ZC 

YSA SCG 

 
%96.30 
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Tablo 5.3  

%98.   (Celadon et al., 2016; 

Khushaba et al., 2012; Naseer et al., 2018)  

EMG .

ed  (Khushaba et al., 2012) 

 

Tablo 5.3  

 
Veri 

     

(Naseer et al., 
2018) 

8 kanal  
200 Hz 

6 parmak 
hareketi, 20 tekrar 

STD, RMS, 
WL ve 
WAMP 

DNN %92.00 

(Celadon et al., 
2016) 

192 kanal 
elektrot 

9 parmak hareketi 
 RMS LDA %91.00 

(Khushaba et al., 
2012) 4000 Hz 

1 , 10 parmak 
hareketi, 3 tekrar 

SSC, ZC, WL, 
Hjort, SS ve 

AR 
LIBSVM %90.00 

B  8 kanal  
200 Hz 

1 
parmak hareketi RMS WKNN %98.33 

 8 kanal  
200 Hz 

8 6 
parmak hareketi RMS WKNN %90.36 
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6. LAR 

Protez kol kontrollerinde  

EMG 

elde edilmektedir. protez elin hareket kabiliyeti 

abilmektedir. Bu tez  parmak hareketleri 

olarak   

 ve 

jiroskop 

WL, ZC, SSC, RMS, AAC, DASDV, MMAV1, MMAV2, MYOP, SSI, WAMP, 

MFL, LOG CLA ile FT, 

MT, CT, LD, QD, LSVM, QSVM, CSVM, FQSVM, MGSVM, CGSVM, FKNN, 

MKNN, Coar.KNN, Cos.KNN, Cu.KNN, WKNN, Bo.T, Ba.T, SD, SKNN ve RUST 

Y  veri se  

  EMAV, SSI, VAR, 

DASDV, RMS, EWL, MMAV2, MMAV1, MFL, MYOP, MAV ve ZC olarak 

.

m %92.22 olarak 

.  

 

.56 olarak  ve 

 

Matlab  

CGF, CGP, OSS, GDX, GDM ve GD 

 

.40 ile CGB 

Y  ve jiroskop verileri kulla

.30 

 ve jiroskop leri ile bireysel veri 

setinde 
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88.90 olarak . 

 

G

  

EMAV, SSI, VAR, DASDV, RMS, EWL, MMAV2, 

MMAV1, MFL, MYOP, MAV, ZC ve en y

 .67 

olarak . elde edilince h

75 olarak . 

arak  bireysel 

  ve 

 b

. .56 olarak  

. .67 olarak . 10 

. veri setinde 

%90. .33 ve en 

5.56 olarak 

%97. .11 olarak . 

. . ur. 

 

  Bireysel veri 

8.33 

%85.56 olarak .  

7.78 .11 olarak . Bireysel veri 

setind 2.17 

90.36 olarak elde edilmi . 

 dir ve  
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k ktedir.  

Biyomedikal 

 inin veri setine eklenerek 

Jiroskop verileri   

 t tir.  

  i

  

ller 

  

Gelecek , mikro denetleyici k  

protez el kontrol  ve sanal el 

kontrollerinde lir. 

rarlanabilir. 

elektroensefalogram (EEG) ve EOG) leri de 

incelenebilir  
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