EIL K7y THRIZ&L 2/ RRET ORISR
RARYEEAL, BEE, BB A, LREBR &5

RS ET 7 =, TRIER

HHRBE ¥ —, FERT

TR B T

Development of Small electroencephalograph by the build-up configuration
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Abstract: The advance in semiconductor manufacturing technology has been promoting lower prices and higher
performance for microprocessors and sensors. Herewith, it is possible to develop low cost bio-measurement
equipment and these applications are expanding. Thus, we started to develop the compact electroencephalograph
that is easier to use. The downsizing of the electroencephalograph was possible at a low cost by build-up type
hardware structure consists of main module, amplifier module and filter function using software. The brain wave
signal that is measured at the amplifier board is converted to data at main module. The processed data is sent to
the PC or tablet via Wi-Fi. In this paper, we discuss the technology of the developed electroencephalograph and

its applications.
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2. Supported Features
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Fig. 1 Equipment for EEG recording



3. Hardware Features
3.1 Configuration
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Fig. 2 EEG module
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Fig. 3 The sturucture of EEG module

3.2 Specifications
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Tablel Specification of EEG

Item Specification

CPU Core ARM 32-bit Cortex-M3 72MHz
POWER Voltage +5.0V

EEG Input Ch 4~20ch

Gain MAX 12100

S/N 81dB

Frequency Prop. 0.71~37.86Hz

+EEG Signal Input
+GND-DRIVE Output
Triger Signal Input
«Extension I/0 Connector

External I/O

4. Gain and Frequency response
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Fig. 4 Amplification and noise removing
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5. Software Features
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6. Expremental study
6.1 Method

BAZE U7 I GT 2 Rl 9 2 72 6012, 22§ PRI
2 a WD HRITENIZ 72D 2 L Z#FIH L, L2254
IR, BHERA 3MEIIK L, Wik o2 b2 8l L7z,
Table2l 2 E G279, £72, Fig. BICHERHE
WM v v 7 &S LIE L TV A EET AR
ER

Table2 Measurement conditions of brain waves

Item Specification

(eye-open : 5s, eye-closed : 10s)
x 3 times

Task

Sampling Rate | 250sps

20 Point (10-20 system)

Measurement
Position
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Fig. 6
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6.2 Result
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Fig. 7 The traces of EEG

6.3 a-waves analysis
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Table3 Analysis condition of o waves

Item Specification
Band Pass Filter 8Hz~13Hz
Sampling Rate 250sps

Measurement

- 20 Point (10-20 system)
Position




Alpha wave: B ~ 13Hz
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Fig. 8 Analysisresult: a waves
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7. Application example
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8. Conclusion

AU TIE, LM &SRR O & 5 /N Tk =
A NI R A BHSE LT AR EHE, A A F
Ja—), BFEA—F, 70 Ea2—/LEEIL
R7 v 7HERIC L= 2 E 2R E LTS, D
72, 2—VFOERSTHEICIG U CHATZET
95 LNFRE T, ARk 7o e A SRBLTE 5.
il Z1Z, B EH A OE Y 2 — T LEBRAOT v
TV a—)VINZ D Z LT, M & LEO R
FHEE D, SH%OBEEL LTX, AMEEE2H
H LT AR = 2~ ORI % PR JE U REAl &
1T72> T, 72, 77 EY 2—/L LOHIE
ELREHIRIESEEZ Y 7 b = THICE ST AT
ETELHEOBINe, 5T 24K EFZED
TUTEY a— VORI EIT R, B HE KON
AtEom EE2R->Tn<.



References

1)

2)

4)

5)

6)

7)

8)

9)

10)

11)

12)

B#EBP#t Zd EREHKBHERE BRI L
2 bBZ=% X, no. 1102, PP. 25-43, 20013.
Satish Kumar, Adyasha Dash, Manoj Kumar
Mukul: Design and Development of Low-Cost
EOG Acquisition Circuit for HMI Application,
2015 2nd International Conference on Signal
Processing and Integrated Networks (SPIN),
pp. 192-197, 2015

Komala. k, M. Z. Kurian, Ashwini. S.
Shivannavar: A Real time access & control of
ECG signals using lab view based web browser,
2009 3rd International Conference on
Anti-counterfeiting , Security , and
Identification in Communication (ASID 2009),
pp. 406-409, 2009

Ali S. AlMejrad: A Single Supply Standard
8051 Microcontroller Based Medical K-grade
Isolation ECG Module with Graphics LCD,
2012 Second International Conference on
Intelligent System Design and Engineering
Application (ISDEA), pp. 1184-1187, 2012
Karandeep Malhi Subhas  Chandra
Mukhopadhyay, Julia Schnepper, Mathias
Haefke, Hartmut Ewald: A Zigbee-Based
Wearable Physiological Parameters Monitoring
System, IEEE Sensors Journal (Volume: 12,
Issue: 3), pp. 423-430, 2012

Kuo-Kai Shyu, Po-Lei Lee, Ming-Huan Lee,
Ming-Hong Lin, Ren-Jie Lai, Yun-Jen Chiu:
Development of a Low-Cost FPGA-Based
SSVEP BCI Multimedia Control System,
IEEE Transactions on Biomedical Circuits and
Systems (Volume: 4, Issue: 2), pp. 125-132,
2010

NeuroSky Inc. , MindWave Mobile, http:
/Ineurosky. com/biosensors/eeg-sensor/biosens
ors/, 20165%F1H10H

XL EZ, MindTune, http://www.
mindtune. jp/, 2016£&E1810H

Emotiv Inc. , EPOC, https://emotiv. com/,
20165 1H11H
FLAUANLRATTHAEE, BEHFEDLE
FTHCG-801, http://www. healthcare. omro
n. co. jp/product/etc/hcg/hcg-801. html, 201
65F1A11H
BRARHFSATY, U—F -2/~
k., http://www. readmyheart. jp/readmyhea
rt/index. html, 2016&E1A11H
ELECTRO-CAP INTERNATIONAL Inc. fix
¥+ v, http://www.electro-cap.com/inde
x.cfm/caps/, 201652R17H



