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Abstract

Electromyogram (EMG) is a kind of biological signal that is generated because of excitement of muscle

according to the motor instruction from a brain. We have been experimentally developing the hand motion

recognition system by using 4 channels forearm SEMG signals. In our system, in order to classify measured
SEMG SVM (Support Vector Machine) that has higher discriminability is used. Usually SVM is used as a
non-linear classifier. However, In the conventional system that we developed, we used a canonical discriminant
analysis (CDA) method. CDA method is based on linear discriminant function, and it has shown good
experimental results. Therefore, we have compared the discriminant ability between SVM and CDA. In this

report, we will describe about the results of this experiment.
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Fig.1 A Block Diagram of SEMG Measurement System
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Fig.2 Structure of the 96-channel surface multi-electrode.
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Fig.3 A Circuit Diagram of our EMG Amplifier
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Fig.4 A Frequency Property of our EMG Amplifier
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Fig.5 A relationship between the number of channel

and recognition rate
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Table 1 A relationship between recognition rate and kernel

parameters (RBF kernel)

Subject C Parameter y Parameter Recognition
rate[%]
0.1060328 0.000089 93.11
B 0.0029600 0.000780 88.44
0.0005069 0.000080 76.22

Table 2 A relationship between recognition rate and kernel

parameters (Polynomial Kernel)

Subject | C Parameter | s Parameter c Parameter | Recognition
rate[ %]
A 1.231804241 | 2.855544763 | 7.71845500 | 90.00
N/A
C 3.173071433 | 5.530446650 | 8.31339600 | 81.22

Table 3 A relationship between recognition rate and kernel

parameters (Sigmoid Kernel)

Subject | C Parameter a Parameter b Parameter Recognition

rate[%]

0.514909217 | 0.018637214 | 8.83767E-07 | 5.56

3.17569E-16 | 1.68247E-08 | 9.89944E-17 | 5.56

1.471165956 | 4.710368733 | 48.15454279 | 5.56
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Fig. 8 The Flowchart of Our Hand Motion Recognition System

FlEEROEREZZML, PSO D= — = v MR(HIK
Bo%x 5, MoEREKER)E 10 &L, EERE
SVM IZB T AH A —FR/VIZRBF I —%/L& LTz,

FEBRfE B IXVK D Table 4 7> 5 Table 12 DY TH 5.

Table 4 A relationship between recognition rate and kernel

parameters (linear SVM, subject A)

Table 6 A relationship between recognition rate and kernel

parameters (CDA, subject A)

The Number of Recognition
Channel Rate[%]

1 39.7

2 79.1

3 90.3

4 93.4

5 96.4

6 97.3

Table 7 A relationship between recognition rate and kernel

parameters (linear SVM, subject B)

The Number of Recognition
C Parameter

Channel Rate[%]

1 1.005217017 5.56

2 1.005217017 37.00

3 165.7215030 77.44

4 3.264350566 89.78

5 16.67244749 96.33

6 4568.985029 95.89

Table 8 A relationship between recognition rate and kernel

parameters (non-linear SVM, subject B)

The Number of Recognition
C Parameter

Channel Rate[%]

1 1.005217017 5.56

2 162.9115409 43.33

3 10.42090740 87.22

4 248.2563827 94.56

5 22.30804220 99.56

6 643.6796284 98.67

The Number of Recognition
C Parameter | y Parameter

Channel Rate[%]

1 0.000289103| 0.000385206 30.78

2 0.002619500( 0.001092593 75.09

3 0.004748287| 0.003345731 80.14

4 0.859155991| 0.001631888 79.81

5 0.090471675| 0.000159232 83.88

6 0.038983623| 6.29514E-05 87.03

Table 5 A relationship between recognition rate and kernel

parameters (non-linear SVM, subject A)

The Number of Recognition
C Parameter | y Parameter

Channel Rate[%]

1 0.501302731| 1.614070954 44.00

2 0.038660765| 0.022963080 82.89

3 0.029306185| 0.003345731 90.00

4 0.015218690( 0.001631888 93.33

5 0.028592132| 0.000701303 94.56

6 0.103502463| 0.000433237 94.44
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Table 9 A relationship between recognition rate and kernel

parameters (CDA, subject B)

The Number of Recognition
Channel Rate[%]

1 27.60

2 56.20

3 77.80

4 84.90

5 90.20

6 93.40
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Table 10 A relationship between recognition rate and kernel

parameters (linear SVM, subject C)

The Number of Recognition
C Parameter

Channel Rate[%]

1 1.002325781 5.56

2 2.234240933 38.00

3 7.357165269 74.89

4 4.944682884 89.00

5 4725432.668 94.44

6 127709711.9 95.33

Table 11 A relationship between recognition rate and kernel

parameters (non-linear SVM, subject C)

The Number of Recognition
C Parameter y Parameter

Channel Rate[%]

1 1.419527699| 1.965272000 37.78

2 0.035879983| 0.018585702 65.56

3 0.023665726( 0.000121650 71.44

4 0.000264457| 0.000584923 88.44

5 0.004846967( 0.002116030 91.22

6 0.223104420( 1.09642E-03 91.89

Table 12 A relationship between recognition rate and kernel

parameters (CDA, subject C)

The Number of Recognition
Channel Rate[%]

1 37.00

2 65.00

3 84.40

4 89.40

5 94.00

6 96.00
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