PPV (PP DDDD) PPV

? 2?77?77 (Low-pass Filter, LPF)

o [IIIT] (LT (I ) 011 (IIm ) OmImo
o [IIIT]

ARERNRNRNRNRNRNRNRRERIRNRIRNRNRNRNRRRNRRRRED
(TITTITITTITI

o [II1T] (IITITI (T
(LTI

? 2?77?77 (High-pass Filter, HPF)

o [TTIT] 111 (IO ) 110 (01D ) 0110
e [IT1T1

HERRNNRRNNRRNNRRRNNRANNRRRNRRRNNARNERRNEEED

U /O

e [IT111 (TTII11] (Baseline Wander)[IIIIIITI]
NERRRRRRRRRRRERRRRNRRRENEN]

? 2?77?77 (Band-pass Filter, BPF)

e 1110 QT T T T
e (11111 (T I TITT T FM 91.7
[LITITTIIITIN BPFLIT]  91.7 MHz [TTITTTT]

e [IITD (LTI (LITITIT] 300 Hz [J 3400 Hz (1117 BPF
OO T T T

LPF



2. MATLAB ?7?7??7?7?7?7?7?7?7?77
(Butterworth)

0 MATLAB A [T
Frequency) [TTITTITIT] MATLAB [T
M (Sampling Rate, $f_s$) (111 [T
% 1. 00000000 (OOO0O + 0ooo)
fs = 1000; % [000 1000 Hz (000 1000 [0)
t=0:1/fs : 1 - 1/fs; % 00 1 00000
f low = 5; % 5 Hz 0000 (0000000)
f high = 100; % 100 Hz 0000 (0000000)

% (0000000CO

sig raw = sin(2 * pi * f low * t) + 0.5 * sin(2 * pi * f high * t);

% --- [000ood ---
nyquist = fs / 2; % 000000 (1000/2 = 500 Hz)

order = 4; % 00000 (0O0000000O000000000000)

% 2. 00000000000 LPRO(OO 56Hz (JO0)
cutoff LPF = 50 / nyquist; % 000000 $f c$ O 50 HzOgoooo
[b_low, a low] = butter(order, cutoff LPF, 'low');

sig_lpf = filtfilt(b_low, a_low, sig_ raw); % [0 filtfilt Q0000000000(O0O0COOO)

% 3. 00000000000 HPFO(OO 26Hz [00)

cutoff HPF = 20 / nyquist; % J000000 20 Hz
[b_high, a high] = butter(order, cutoff HPF, 'high');
sig hpf = filtfilt(b_high, a _high, sig raw);

% 4. 00000000000 BPFO(OOO 86Hz O 126Hz (00)

cutoff BPF = [80 120] / nyquist; % 000000000000

[b_band, a band] = butter(order, cutoff BPF, 'bandpass');
sig bpf = filtfilt(b_band, a band, sig raw);

% 5. (0000

figure;

(Nyquist



subplot(4,1,1); plot(t, sig raw); title('l. OOO0O0 (5Hz + 100Hz)'); grid on;
subplot(4,1,2); plot(t, sig lpf, 'r'); title('2. 000000 (OO 5Hz)'); grid on;
subplot(4,1,3); plot(t, sig hpf, 'g'); title('3. 000000 (OO 100Hz)'); grid on;
subplot(4,1,4); plot(t, sig bpf, 'm'); title('4. 000000 (OOOO 100Hz)'); grid on;

? 200?077 filter vs filtfilt

TTTTTTTITTIITTd filter(b, a, data)

(LTI T I filtfilt(b, a, data) []
T T T T filtfilt
(T
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