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e, ‘:;:]L %};Uﬁy f; ﬁ %?E’s *i 30-Hz sine wave - ‘:‘HL ‘%{Jﬁp’s f;; i %q‘ﬁs *i , . . 3D-_Hz sinewa.ve . . “'—
* JdePfRAR 5 5 1000Hz p| . — e « B i 41 i7demodata_L4\test_aliasing.m § i i S

150-Hz sine wave

» Decimate/downsample = 1000/8=125Hz

P

€3 & 1 4 % 47 3 4 shaliasing!!
(BAEAAF BT HA S H # WA A 2 Rfw)

o X u:

« deci_signal=decimate(signal,8);

« down_signal=downsample(signal,8);

3 1 I @ L L 1 L & L L L
o [T [ OT am a1 e G

decimate € BE B AR ERTERRLEIR § 4 @ Gk - o i aw
time (second) time (second)
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{MATLAB FUNCTION] RESAMPLE

* help resample

« Y =RESAMPLE(X,P,Q)
resamples the sequence in vector X at P/Q times the original sample rate
using a polyphase implementation. Y is P/Q times the length of X (or the

ceiling of this if P/Q is not an integer). P and Q must be positive integers.

RESAMPLE applies an anti-aliasing (lowpass) FIR filter to X during the
resampling process, and compensates for the filter's delay.
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_ [MATLAB FUNCTION] RAT

* help rat

 [N,D] = RAT(X,tol)
returns two integer matrices so that N./D is close to X in the sense that
abs(N./D - X) <= tol*abs(X).
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s FREIR T o e 0, i i
demodata_L4\EMG\resample_EMGsignal.m y ‘ PP PO OV ST S
+ org_SR=2000; % in Hz g N : Pl fl il | :
* new_SR3=300; % in Hz o — ..
« [p,ql=rat(new_SR/org_SR ~ 3); E - ' ) i
» new_signal3=resample(org_signal,p,q); °
» new_taxis3=[1:length(new_signal3)]'/new_SR3; ‘u con o ’ =
UG € AR 1S R E AT KR pull 5
D -
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s

* interp

» decimate

e resample % # 7P chinterpit % B4 F » AR Q1 chdecimate®s i B 4F &
. rat % 35 BT > EE DL ES (P/Q)

=1 A

3 .command window * help & 35t 3 5 ¢ # # 21l
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- [MATLAB RULE] & = 3B

« FE > ELEE
+ A=[12;57;24];

Fadk > AsE e

e E BT AR aEd 12| 2 (33| 4 |46
2 X J ty T }- ‘
= 1| P =
F“‘ ﬁfu 7 %’ A = » A=zeros(5,4); 3| 7] 4]|6]s5
.;\é_v‘_»;%ry‘;—k,yﬁq%%ui 4 6 | 64 | 6 | 84
* A=ones(2,8); 6 | 5|6 |7]37
o iE 2 Z A 7| 4|45 | 23|78
+ A=)
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g g
Values of A matrix Values of A matrix
N 2 s 72 <t s
~ [MATLAB RULE] ‘?E'Kip‘ 2R E\- 2R 1212 33 4|46 - [MATLAB RULE] ‘,{E"E-P‘ IE_/E‘. 1B 12| 2 | 33| 4|46
3 | 71| 4|6 |5 37|46 |5
« A(14)sndcie 4 |6 |6s| 6 |84 CFRE 4|6 |6a| 6 |84
* A(5,3)in#cid 5 45 6|5 |6 |7 |3 * A(8:13) ke 5 [654 33 4 64] 6 |5 |6 |7 |3
BT BAEET N A FES N [ 7| 4 |45 23|78 e A(2:3;:)sr#cie i 37 465 7| 4 | 45| 23| 78
Column-wise index Row-column index 46646 84 Column-wise index Row-column index
1| 6 | 11|16 |21 1LY @2 [ @3)]| @4 |@s) " o 1|6 | 11|16 |21 (L1 @2 |@3)] (@4 |@5)
« TR AL hEE T FRRE
oA eI e 2 7 |12 | 17 | 22 2,1) 22 |(23)](24) | (25) 2 7112 | 17| 22 (21)|(22)[(23)|(24) |(2,5)
. * A(8:13)=100;
* A(14)=100; 3 | 8 | 13| 18| 23 31|32 [(33)]364|3E4) 3 | 8 | 13| 18| 23 (3.1)] (32 |3B3)|(34) |34
» A(2:3,2:4)=[99, 99,99;88,88,88];
4 | 9 |14 |19 24 41)] 42 |@43)|@49]|@45) 4 | 9 |14 |19 | 24 41|42 | 4,3) | 4.4 @5)
« A(1:2,)=[J;
5 | 10 | 15 | 20 | 25 (5,1 [(5,2) | (5,3) | (54) | (55) 5 | 10 | 15 | 20 | 25 (51)[(52)|(53) | (54)|(55)
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_ [MATLAB RULE] 3B *&. B~ (& /3 i&

o ¥ L asErLBe B3 B4 L
 77? Index exceeds matrix dimensions.
« 772 Subscript indices must either be real positive integers or logicals.
« 777 Subscripted assignment dimension mismatch.

i 4
Values of A matrix
_ [MATLAB RULE] 5B 'L % {8 2] 2 || 4] E
3| 74|65
* & ¢findsn 2! 4 | 6 | 64| 6 |84

« ind=find(A==6);
ind=find(A>=6 & A<15);
ind=find(A<6 | A>15);

6 5 6 7 37

7 4 45 | 23 | 78

Column-wise index Row-column index

16 ||| |an|lay|ws|ws|ws
* [row, col]=find(A==6); 2 | 7 12|17 |2 |en|ey|es)|es|es
* [row, coll=find(A>=6 &A<15); | . | o | 5| 15| 25 eyl e2 @] 6| e
« [row, col]=find(A<6 | A>15); 2 | o || 10| 22 6| @s| anlas
5 110|152 | 25| |61]|62]|63|64]|65
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ey o

- [MATLAB RULE] #* 3} 4E %L

o B | AT PR
« A=ones(10,1);
« A(15)=20;
AL 2R 0 3R §error
o B F Ve dp el
« A=ones(5,3);
« B=zeros(5,5);
- C=[AB];

7?7 Error using ==> vertcat
CAT arguments dimensions are not consistent.

227 Error using ==> horzcat
CAT arguments dimensions are not consistent.
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ones % g|EF kG Ed
zeros % gl gz~ ) et
%ol ¥ 2+ /| g dee (uniform distribution)

s randn %#): $ 2 4 o g e (normal distribution )

rand

°size YwigspEL)
length %+ v e g £A
efind %erdpipHFigitariigti}

#t.command window*® help & &t & 5 ¢ 2 % 21l
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_ [MATLAB RULE] 4B "L 38 & E # LA TE |2
A . B
. 0f 3 , A'*
« A=[123;456]; = [ 5 7|8 T 9 a1 dot % Epff > *TA*B
. B=[78;910;1112]; 45| 6 9 |10 8 |10 12| ccross %+ E*f > *AXB-A-BL i#%j3B A g E
11 | 12
" s trapz % #&Ef 4
o ZRIXZ U T AP IF E X
Féiiz = A%2 A*B o diff % g A
.« A*B 2 146 58 | 64 o gradient % iB'Lins & @R el BAA
A*B 8 [ 10 | 12 139 | 154
« A*B' A*B' A./B'
« A./B' 7 | 18 | 33 0.14 | 0.22 | 0.27 €
32 | 50 | 72 050 | 0.50 | 0.50 :# t.command window ® help £ a ;¢ x5 ¢ 2 % 21l
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* 3 e i 34 i7demodata_L4\fNIRS\BlockAvg_fNIRS.m

SCRBABEEE 2 B

The HbO2 signal at channel 5

o 300 0 =5 A b L
e <5 IR R
Ui 2 G? Ezw w \ﬁf ’ﬁ f"w; i L\f.t JLJ | L\M‘ %f\ rfﬁ‘ I’ H{VJM‘ MN‘ J\qﬁ

[
load(‘fNIRSdata.mat’) ) i | . , ! . | ,
# N [1] 100 200 300 400 500 600 700 800
> Hbdata % with size timepoints*Hb components(HbO2, Hb, Hbtotal)*channels Henere?
» taxis % records the time axis of whole series N
> Stimarker % event markers, with size timepoints*numbers of event
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_//,,\ 3 g e T 1521, 55 (BLOCK AVERAGE)

o Right-arm lifting o 107 Left-am lifing x 10" Am lifing
4 | 2
\ 2
2 ¥ 1 \
\ 1
ok
[
2}
seg 1 seg 1 -
seg 2 seg. 2
seg 3 4 seg 3 2
seg 4 seg. 4 o
se9. 5 500 5 |
] : 3
5 0 5 20 25 30 35 40 45 50 0 5 10 15 20 25 ] k-] 40 45 50 0 5 10 15 20

time(s) times)
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THE END
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