


 Communications theory and signal processing
 Vehicular communications (IVN/V2X) and security
 Biomedical communications & signal processing
 Invasive and non-invasive brain machine/computer interface (BMI/BCI)
 Advanced communication systems including 5G/6G cellular, IoT/D2D/M2M, and mm-

wave systems
 Cyber-physical systems (CPS) and physical layer security
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: 인간의뇌와외부시스템을상호연결하고둘사이에정보교환을가능하게하는물리적장치및
소프트웨어기술

: 의학, 헬스케어, 교육마케팅, 정보통신등다양한분야에서활용
사회적, 경제적파급효과가큼
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기술방식에따른세계 BCI 시장규모및예측 응용분야에따른세계 BCI 시장 규모및예측







: 뇌에직,간접적인자극(전기적, 광학적, 화학적)을전달하여뇌관련질환치료및뇌기능을조절하기
위한기술

 Modality  Invasiveness

- Electrical
- Magnetic
- Optical
- Chemical

- Invasive
: Deep brain stimulation (DBS)

- Non-invasive
: Ultrasound
: Transcranial magnetic stimulation (TMS)
: Transcranial direct current stimulation (tDCS)



: 약물을주입하는기존의치료방법대신전기자극을통해질병을치료하는기술

: 흡수과정이없어화학적부작용발생을원천적으로차단할수있음

: 한번의장치이식만으로매일약을먹는불편을없앨수있음

: 약을제대로복용하지않아병이악화되는문제를해소할수있음

: 신경계를자극해면역기능을조절하는등다양한질병치료에활용가능함

: 2019년 200억 달러규모의세계전자약시장

: 매년 10% 성장률을보이며 2029년에는 600억 달러에

이를것으로전망



 tACS을이용한강박장애개선  초음파를이용한 PD 환자증상개선

 미주신경전기자극을통한식물인간치료  경두개전기자극을통한정신질환치료기기 (와이브레인)



: Multi-modal stimulation 기능을통합한 device 개발

: Non-invasive & highly precise stimulation 을 기조로한자극기술연구

: 개인맞춤형자극기술개발

: 글로벌 IT 기업을중심으로진화된형태의전자약개발에관심이커지고있어대중화가가시화되고있음





• Substantia nigra(흑색질)의 도파민성뉴런의사멸로인한발생
• 대표적인 3대증상 : 몸의움직임이비정상적으로느려짐(서동증), 손이나발이떨림(진전), 근육과
관절운동이뻣뻣해짐(경직)

• 노인뿐만아니라환자의약 20%는 50세 이하
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1. Field potential
1) Amplitude
- Instantaneous amplitude of the field potential

2) Phase
- Instantaneous phase of the field potential

3) Burst duration
- Time difference between the onset of a burst and the end of the burst

(EX) Definition of burst dynamics using the specific threshold

4) Cross-frequency coupling (CFC)
- Interaction between two oscillators with different fundamental frequencies

(EX) Phase-amplitude coupling
:The phase of low-frequency modulates the amplitude of high-frequency oscillations

5) Coherency
- Correlation coefficient between two field potentials in the frequency domain



2. Spike
1) Firing rate
- The number of spikes per unit time

2) Inter-spike interval
- Distribution of time differences between occurrences of spikes

(EX) Kurtosis

3) Spike-field coherence
- Correlation coefficient between unit activity and ongoing oscillations (field potentials)

(Ex) Phase-locking
:Measuring how neurons tend to fire spikes at particular phases of field potential activity

The distribution of LFP phases at spike times for neuron 1, 2
Martin, et al., 2016.











파킨슨병 다양한뇌질환
BMI(Brain-machine interface)

applications
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