DEri=

= 13-38C-07-08 LA EFE| =2 *13-07 Vol.38C No.07
http://dx.doi.org/10.7840/kics.2013.38C.7.623

Uz M3}l Af T2eF AL F HF

e 3 34

Development and Verification of Digital EEG Signal Transmission
Protocol

Do-Hoon Kim®, Kyu-Sung Hwango

2 o
2 =M w9 A 22 eF AABL ol ASE HaE FHE AR A9E avigcl A AsellA
&% ¥v}= <43t ADC(analog-to-digital converter)S- 7%*1 oxd As2 wWdtEs, 72 Al A tAE
Al g WEE ¥3= PC(inter-integrated 01rcu1t) ZRETS EA] DSP(dlgltal signal processor) ZHE-0F A
¥k DSP EHEolA = 3 A= daEls 79 2 14 =4 Wy 35 59 7es sl AelA
= 7 A 109 E == 12H|E ADCE "}‘&'5}04 o) 16442 HolHE Afsh] slsl] I'C T2EZS 3

S3lodek APAF aulo|E dloe] MAEBEASS Feshd FAleHH=r) 20602 SAo] Hol 10 H|E T
12 H]E 1 ksps ADCE 165092 284 & dlo|e]-48o] 217 345.6 kbps, 414.72 kbps & Eel=gic). ule}
A 400 kbps TEAFEE 'CE AR 7§ ADC HlEe]| wepy &#Holne} mhae o] Aduzt 27 161,
8:1)x2 & F|ofof g}

Key Words : Electroencephalogram(EEG), dry-type electrode, FPGA, DSP, IC

ABSTRACT

This paper presents the implementation result of the EEG(electroencephalogram) signal transmission protocol
and its test platform. EEG measured by a dry-type electrode is directly converted into digital signal by
ADC(analog-to-digital converter). Thereafter it is transferred DSP(digital signal processor) platform by
IZC(inter—integrated circuit) protocol. DSP conducts the pre-processing of EEG and extracts feature vectors of
EEG. In this work, we implement the I2C protocol with 16 channels by using 10 or 12-bit ADC. In the
implementation results, the overhead ratio for the 4 bytes data burst transmission measures 2.16 and the total data
rates are 345.6 kbps and 414.72 kbps with 10-bit and 12-bit 1 ksps ADC, respectively. Therefore, in order to
support a high speed mode of I°’C for 400 kbps, it is required to use 16:1 and (8:1)x2 ratios for slave:master in
10-bit ADC and 12-bit ADC, respectively.
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Fig. 1. Example of the dry-type electrode
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Fig. 2. Headset w1th dry-type electrode
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Table 1. Comparision of the digital EEG signal
transmission rate

Number ADC real total
of ADC |sampling | data |overhead| data
channel bit |frequency| rate |(x times)| rate
(Hz) | (kbps) (kbps)
160
500 80 5 400
10 800

10
320
1,000 160 5 800
10 1,600

16

192
500 96 5 480
10 960

12
384
1,000 192 5 960
10 1,920
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Table 2. the digital EEG signal transmission rate based
on measured overhead

Number ADC real total
of ADC |sampling | data |overhead| data
channel bit |frequency| rate |(X times)| rate
(Hz) (kbps) (kbps)
500 80 2.16 172.8
0 1,000 160 2.16 345.6
10 500 96 2.16 207.36
= 1,000 192 2.16 414.72
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