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apple = [3, 1, 2] #J>IDIXE= IGES 45

total = 0

count = 0 [3, 1, 2] 15 2.0
[3,5,7,9] 15: 6.0

#>OTDFRE (total) EUNFEHZEL (count) Z5tE

for 1 in apple
total total + 1
count count + 1

#$IEZETE

average = total / count

#HiaRZH T
print ("¥I: ", average)
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apple = [3, 1, 2]
D) 7=
total = 0
count = 0
for 1 in apple:
total total +

count count +

#HEEZSTE

average = total /

HEAD A ZETH
sq diff total = 0
for 1 in apple:

sq diff total

if count>1:

#U>JOUNES

count

sq diff total +

var = sq diff total / (count-1)
else:

var = float('nan')
HERZHH

( \\I'Zi’:j .

print

, average,

ARG

(total) EUNFERZER (count)Z5tE

(1 - average)

, var)

**2

fasRDfl (B350

€= 7]
[3, 1, 2] E15:2.0 B8 0.6666666666666666
[2, 2, 2] F19:2.0 B72E: 0.0
[3, 5,7, 9] F19:6.0 BDEL 5.0
taerDBl (FRATDEN)
€= 7]
[3, 1, 2] F19:2.0 BEARDEN 1.0
[2, 2, 2] F19:2.0 ZEARDEN 0.0
[3,5,7,9] ¥19: 6.0 EAIIEN: 6.6666...
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== S0

apple = [3, 1, 2, 4, 0] #>JDUNES

window = 3 HIREIEHE
moving averages = [] #asRa ANSYX
HBEN I ZE TR
for i in range (len(apple) - window + 1):
#H %8
total = 0

for j in range (window) :
total = total + apple[i+]]
average = total / window

#iEERZIE N

moving averages.append (average)

print ("BEIFLT", moving averages)

N E=LEEIFigE

apple = [3, 1, 2, 4, 0]

window = 3

#HESR

BETY (2.0, 2.3333333333333335, 2.0]
HNESLRETITE

apple = (3, 1, 2, 4, 0, 3, 3, 5, 5, 6]
window = 3

#HESR

BEFY (2.0, 2.3333333333333335, 2.0, 2.0, 2.0, 3.0,
4.0, 5.0]
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J075L6) (BEhoEl)

R DA

apple = [3, 1, 2, 4, 0] #USTOUNES
window = 3 HEFDEE
moving variances = [] #hasRa ANBURA N

# BEDAZETE

for i in range(len(apple) - window + 1):

#EI%ET8

total = 0

for j in range (window) :
total = total + applel[i+]]

average = total / window

D EVZETE
sq diff total = 0
for j in range (window) :

sq diff total = sg diff total + (applel[i+]]
variance = sq diff total / window
iR ZIENN

moving variances.append(variance)

print("fzﬁﬂﬁ’ﬁiﬁ", moving variances)

- average)

HNVESLREFEIR

apple = [3, 1, 2, 4, 0]
window = 3

HHER

BENDEL [0.6666666666666666,
1.5555555555555554, 2.6666666666666665]

HIEELBHTIIR
apple = [3, 1, 2, 4, 0, 3, 3, 5, 5, 6]

window = 3

#HER

BENDEL [0.6666666666666666,
1.5555555555555554, 2.6666666666666665,
2.8888888888888893, 2.0, 0.8888888888888888,
0.888888888888889, 0.22222222222222224]
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a<x < bChHAEXR

T Zp(x)—l p (O DR 1
() 20 pOOPEICRBIEEFR

X p(X)(ZEFSLVCX@HR‘O%ZD“ED‘EK‘%{IE@% . HER R Z RAERE TS 19

)<1¢
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SRIEDA

1B92% (CDF: Cumulative Distribution Function)

FGO = PX <) = ) p(0)

t<x

X < xtRDHER(PMFZX < xD&EEHE

CTEULENERED)
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== S0

apple = [3, 1, 2, 4, 1, 2, 1]
#HIROEZEZD (FFETHION)
counts = {}
for x in apple:
if x in counts:
counts[x] = counts[x] +
else:

counts[x] =1

#eAlz 1093 (HIREER / £4E)

n =20

for in apple:
n=n++1

pmf = {}

for key in counts:

pmf [key] = countsl[key] / n
#RPOTOVLSCF—TAARTERR

sorted keys = sorted(pmf.keys())
print ("PMF:")

for k in sorted keys:

print (k, , pmf[k])

#U>IDURES

1

#INFES

apple = [3, 1, 2, 4, 1, 2, 1]
FEES

PME':

1 0.42857142857142855

2 0.2857142857142857

3 0.14285714285714285

4 0.14285714285714285
#INHES

apple = [3, 1, 2, 4, 1, 2, 1, 7, 1, 6]
FEES

PME':

1 0.4

2 0.2

3 0.1

4 0.1

6 0.1

7 0.1




RN MEEROTO) S L)

J0U5LM5) (REDEIED) = S0

apple = [3, 1, 2, 4, 1, 2, 1, 7] # U IoUiES HINiE=
apple = [3, 1, 2, 4, 1, 2, 1]

# HIREERZERADS EFETIVON

counts = {}
for x in apple: #%ﬁ
if x in counts:
counts[x] = counts[x] + 1 CDF':
else: .42857142857142855
counts([x] = 1

.7142857142857142
.8571428571428577
.9999999999999998

# ¥z 1(C9% (HIREER / £4E)
n =20
for in apple:

n=n+1

DSw NN
o O O O

HINFEER
pmf = {}
for key in counts: apple = [3, 1, 2, 4, 1, 2, 1, 7, 1, 6]
pmf [key] = counts[key] / n
+
¥ RIS (cDF) i
cdf = {} CDF':
cumulative = 0 1 : 0.4
for k in sorted(pmf.keys()): 2 : 0.6000000000000001
cumulative = cumulative + pmf[k] 3 . 0.7000000000000001
cdf[k] = cumulative
4 : 0.8
T 6 : 0.9
print ("CDF:") 7 : 1.0

for k in sorted(cdf.keys()) :
print(k, ":", cdflk])
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nell NnEQ
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- OR14H(TEH)DmEZL x[n]

36
35
34

Ty

-
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- 9H14H(TEH)DZEN T E X [n]

3
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0:00:00 6:00:00 12:00:00 18:00:00 0:00:00

- 9OH15H(HER)DBENDEY[n]

2.5
2
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0.5
0
0:00:00

« OF13H(EER)DZE I EzZ[N]
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2
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1
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« THEABIERDSTEER(R,y[k], Ry, [k])

- . 9OF10B(KIER)OBEIDEY[N]
(1)0:00 6:00 Alzoo 18:00 = 0:00 0.(1) A/\ /\J g /k
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I ql

[
=

-4
1, 0, 0]
0

X

4 4 ]

TN FF%ZETE
square sum x = 0
square sum y = 0
for i in range (len(x)):
square sum X = square sum x + x[1i]**2
square sum y = square sum y + y[i]**2
#T—RIERUE

for i in range (len(x)):

x[i] = x[i] / (square sum x ** 0.5)
y[i]l = y[i] / (square sum y ** 0.5)
#xEyDUANDRSZETE
n = len(x)

m = len(y)
result = [] #fEREANZUIL

# JRE k & -n+l HBm FTEE
for k in range(-n+l, m):

s =0
for i in range(n):
=1+ k

if 0 <=3 <m: # b OENFEIDEELITEITE
s += x[1] * yI[7J]
result.append(s)

HERZIWERALT, NS T 3431C9 D
rounded = [round(x, 3) for x in result]
print (rounded)

VEnx2[n] X0 ¥2[n]

74

x = [1, 0, 0]

y = [0, 1, O]

# FEER

(6.0, 0.0, 0.0, 1.0, 0.0]

# 75

x =111, 2, 3, 1]

y = [2, 3, 1, 1]

# FEER

[0.133, 0.6, 0.933, 0.8, 0.533, 0.2, 0.067]
1

Reylk] = > xlnlyln + k)

n




I[

HEREETEDOIOY S LB

J
5_
X = [l 0, 0]
v= a0 fEsR DA
§ PR
ave x = sum(x) / len(x) —
ave y = sum(y) / len(y) # 7___49
for i in range (len(x)): 4 ’
x[1] = x[i] - ave x Yy = [O, l, O]
[i] = y[i] -
yI[i yI[i ave_ y # %EI:%
750 RS E [0.167, -0.167, -0.5, 0.833, -0.333]
square_sum x = 0
square _sum y = 0
for i in range (len(x)):
square_ sum X = square sum x + x[1]**2
square_ sum y = square sum y + y[i]**2
457 —9ETERUL 4 F—=4
for i in range (len(x)):
x[1] = x[1i] / (square sum x ** 0.5) X = [11 2/ 3! ]—]
y[i]l = y[i] / (square sum y ** 0.5) y = [2, 3, 1, l]
fxEyOUANDEREEHE # FER
;ziﬁg’;; [-0.068, -0.227, 0.795, -0.091, -0.75, 0.136, 0.205]

[1 #ERZANDYURN

result =

# SINE k & -n+l H'Bm FTEINT ()

for k in range(-n+1l, m):

s =0
for i in range(n):
J =1+ k

if 0 <= 9 <m: # b OENMFEIDEELHFENTE
s += x[i] * yI[]j]
result.append(s)

HERZIWERALUT, NERAT 347(C9 D
rounded = [round(x, 3) for x in result]
print (rounded)
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PAGEIN IR E

> I NARELVIZR G

x = [1, 0, 0]
y = [0, 1, 0]

PR E
ave x = sum(x) / len(x)
ave y = sum(y) / len(y)

#7cT —ANSFEEEE VT, FIEZ0ICTD
for i in range (len(x)):

x[1] x[i] - ave x

yIil y[i]l - ave y

T —ID2FRMEETE
square sum_x
square_sum y
for i in range
square sum_x
square sum_y
T —HRIERIE

for i in range (len(x)):

i~ oo

len(x)):
square sum X + xX[1]**2
square_sum_y + y[i]**2

x[i] = x[i] / (square_sum x ** 0.5)
y[i]l = y[i] / (square sum_ y ** 0.5)
#atbDURARDRSZETE
n = len(x)
m = len(y)
result = [] #EREANDIUAN

# SINE k & -n+l HBm FTEINT ()

for k in range(-n+1, m):

s =0

for i in range(n) :
j=(1+%k %n
s += x[1] * yI[7]

result.append (s)

HERZIWERALUT, N T 347(C9 D
rounded = [round(x, 3) for x in result]
print (rounded)

1.0, -0.091,

-0.818,

-0.091,

1.
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# BERIATIVEA>R—b
import numpy as np
import matplotlib.pyplot as plt

np.random.seed (0) #BEIRMEDIOHICELES —FERTE
Fs = 100 # B2 IREIEE
dt = 1 / Fs # KREREREY> VDI REIREOFE

inclusive.
so we add dt.

# Create a time vector from 0 to 1,
# np.arange is exclusive of the stop value,
value = np.arange (0, 1 + dt, dt)

# Create a triangular pulse of duration T = 2s
x cycle = np.concatenate ([value, value[-2:0:-1]])

# Construct the full signal by concatenating positive and negative
pulses

X = np.concatenate ([

x cycle, x cycle, -x cycle, -x cycle, x cycle,

x cycle, -x cycle, -x cycle, x cycle, x cycle, [0]

1)
x = x / np.sqgrt(np.mean (np.abs(x)**2))

# Create the full time and frequency vectors
t = np.arange (0, len(x)) * dt

df = 1 / t[-1]

f = np.arange (0, len(x)) * df

Xf = np.fft.fft(x) / len(x)

5/(7?3UODWLJ#L_37
NumPy : #UYESTERA (FFTE)
Matplotlib : AJfRILA CREFZERR)

KSR (ZANVA) DER

value = np.arange (0, 1 + dt, dt)
0, dt, 2dt, ..., 1 FTOFRPROES N ZER (=HEIKRORTHED)
dt=0.1225(X 0, 0.1, 0.2, ---, 1 DEFNERD

value[-2:0:-1]
ficFlvalueDI KENS2EBDER IS HZHOEZR(0)D1IDFFIIFTZ1DI D
NEICERDH T (DFD. valuezRERSBTEEDONSIIEESR(0)ZFREUIEAZIRERD)

np.concatenate ([value, value[-2:0:-1]1])
=AKROaI¥ e value, BFEBNvalue[-2:0:-1]THH. ENS5ZDRIFT
0>1>0 OFARD=FIREEMT D

[EFFEO0=AKRZ10BEMUATTEDZTXEES x £95.

2

—_
T

Amplitute
o

0 2 4 6 8 10 12 14 16 18 20
time



1H B

BIZ (L, dt=0.2 DIZA. value = np.arange(0, 1 + dt, dt)(&

array[start : stop : step]

start: HIGMUE (S0)
value = [0, 0.2, 0.4, 0.6, 0.8, 1.0] stop : & ThHIB (SFRBL)

step : 185 (IEERSNEFSME. BR5ET5ME)

E73do

value[-2:0:-1](&. BeFllvalueD KENS2EBDER INS I RYIOE
Z(0)D1DFRIIEFTZIDIDWIECEDH I CEZERT, DFED.

value[-2:0:-1]=[0.8, 0.6, 0.4, 0.2] ;\_cycle [i]

F1 3. l/ [NumPYy>1J5V%SRI B ICEERT .

LTeh>T. x_cycle = np.concatenate([value, value[-2:0:-1]]) /,.' \.\

(&_EFCD 2 DOECHIZDRFIZEDRRDT, K LA
x_cycle = [0, 0.2, 0.4, 0.6, 0.8, 1.0, 0.8, 0.6, 0.4, 0.2] ’,” “\‘

&R0 = HIRE)UVANEREN S, _” N >
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HEORUOIEZERNMTTO=A/ VA5 2187t I 5K

def sigDetection (corruptedSig, refPulse):

siglLen = len (corruptedSig) )\73%%8:’2%%%@%3&%&
pulselen = len(refPulse)

# The length of corruptedSig must be a multiple integer of the length of refPulse
if sigLen % pulselen != 0:

raise ValueError ("Signal length must be an integer multiple of the reference pulse length.")

numSegments = sigLen // pulselen
# Reshape the signal into a 2D array (column-wise).
corruptedSig reshaped = corruptedSig.reshape ((pulselLen, numSegments), order='F"')
# Pre-allocate the output array
cleanSig reshaped = np.zeros((pulselLen, numSegments))
# Ensure refPulse is a 1D array for correlation
refPulse flat = refPulse.flatten()
for seg in range (numSegments) :
# Get the current segment
current segment = corruptedSig reshaped[:, seg]
# Calculate the Pearson correlation coefficient between the reference
# and the current segment. np.corrcoef returns a 2x2 matrix.
# The value we need is at [0, 1] or [1, O7].
corrCoeff matrix = np.corrcoef (refPulse flat, current segment)
corrCoeff = corrCoeff matrix[0, 1]
# Make the decision based on the sign of the correlation
if corrCoeff >= 0:
cleanSig reshapedl[:, seq]
else:
cleanSig reshapedl[:, seq] -refPulse flat
# Flatten the result back into a 1D array, preserving column-wise order.
cleanSig = cleanSig reshaped.flatten(order='F")
return cleanSig

refPulse flat

len()(FACHIDEREZIR I REEX
numbers = [10, 20, 30, 40]Di5&
len(numbers)(34£723
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def sigDetection (corruptedSig, refPulse):
siglLen = len (corruptedSig)
pulselen = len(refPulse)
# The length of corruptedSig must be a multiple integer of the length of refPulse
if siglLen % pulselen != 0:
raise ValueError ("Signal length must be an integer multiple of the reference pulse length.")
numSegments = sigLen // pulselen — s 1 e - -
# Reshape the signal into a 2D array (column-wise). E"?ED‘%E‘R)\)bzwgyy'{nfﬁégtﬁﬁﬁﬁ?gb\
corruptedSig reshaped = corruptedSig.reshape ((pulselLen, numSegments), order='F"') TDEE %z numSegmentS tLTH TS
# Pre-allocate the output array
cleanSig reshaped = np.zeros((pulselLen, numSegments)) A // B A/B’i*?i’b\\ SKhZINIET
# Ensure refPulse is a 1D array for correlation B :4.1/2=2.05
refPulse flat = refPulse.flatten() 4.1//2=2

for seg in range (numSegments) :
# Get the current segment
current segment = corruptedSig reshaped[:, seg]
# Calculate the Pearson correlation coefficient between the reference
# and the current segment. np.corrcoef returns a 2x2 matrix.
# The value we need is at [0, 1] or [1, O7].
corrCoeff matrix = np.corrcoef (refPulse flat, current segment)
corrCoeff = corrCoeff matrix[0, 1]
# Make the decision based on the sign of the correlation
if corrCoeff >= 0:
cleanSig reshapedl[:, seq]
else:
cleanSig reshapedl[:, seq] -refPulse flat
# Flatten the result back into a 1D array, preserving column-wise order.
cleanSig = cleanSig reshaped.flatten(order='F")
return cleanSig

refPulse flat
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def sigDetection (corruptedSig, refPulse):
siglLen = len (corruptedSig)
pulselen = len(refPulse)
# The length of corruptedSig must be a multiple integer of the length of refPulse

o)

if sigLen % pulselen != 0:

raise ValueError ("Signal length must be an integer multiple of the reference pulse length.")

numSegments = sigLen // pulselen

# Reshape the signal into a 2D array (column-wise).

corruptedSig reshaped = corruptedSig.reshape ((pulselLen, numSegments), order='F"')
# Pre-allocate the output array

cleanSig reshaped = np.zeros((pulselLen, numSegments)) 0
# Ensure refPulse is a 1D array for correlation o
refPulse flat = refPulse.flatten() .

for seg in range (numSegments) :
# Get the current segment
current segment = corruptedSig reshaped[:, seg]
# Calculate the Pearson correlation coefficient between the reference
# and the current segment. np.corrcoef returns a 2x2 matrix.
# The value we need is at [0, 1] or [1, O7].
corrCoeff matrix = np.corrcoef (refPulse flat, current segment)
corrCoeff = corrCoeff matrix[0, 1]
# Make the decision based on the sign of the correlation
if corrCoeff >= 0:
cleanSig reshapedl[:, seq]
else:
cleanSig reshapedl[:, seq] -refPulse flat
# Flatten the result back into a 1D array, preserving column-wise order.
cleanSig = cleanSig reshaped.flatten(order='F")
return cleanSig

refPulse flat

E= ) O ARBEAMATXUID., 2NZzAEEEER 02X chcd (CH&iNT 3.
HEREB DFERABIMADELY(cleansig reshaped)Z#IHEMET S,
HEEEERCESR) VR Z 1R ThF{E T 3.

flatten() : BcHllz—IR 7ol (CEHR T BEIEN

BlIZ(E, a = np.array([[1, 2],

[3, 4]1])
DEE, aflatten() (L [1, 2, 3, 4] 259




J0J34L61 (2/4)

HMBEODREUIESHSTDESZ1ET I HEER

def sigDetection (corruptedSig, refPulse):
siglLen = len (corruptedSig)

pulselen = len(refPulse)

# The length of corruptedSig must be a multiple integer of the length of refPulse

o)

if sigLen % pulselen != 0:

raise ValueError ("Signal length must be an integer multiple of the reference pulse length.")

numSegments = sigLen // pulselen
# Reshape the signal into a 2D array (column-wise).
corruptedSig reshaped = corruptedSig.reshape ((pulselen,
# Pre-allocate the output array
cleanSig reshaped = np.zeros((pulselLen, numSegments))
# Ensure refPulse is a 1D array for correlation
refPulse flat = refPulse.flatten()
for seg in range (numSegments) :

# Get the current segment

current segment = corruptedSig reshaped|:,

numSegments) ,

seqg]

# Calculate the Pearson correlation coefficient between the reference

# and the current segment. np.corrcoef returns a 2x2 matrix.
# The value we need is at [0, 1] or [1, O07].

I corrCoeff matrix = np.corrcoef (refPulse flat,
corrCoeff = corrCoeff matrix[0, 1]
# Make the decision based on the sign of the correlation

current segment) I

if corrCoeff >= 0:

cleanSig reshaped[:, seg] = refPulse flat
else:

cleanSig reshaped[:, seg] = -refPulse flat

# Flatten the result back into a 1D array,
cleanSig = cleanSig reshaped.flatten(order='F")
return cleanSig

order="F")

preserving column-wise order.

np.corrcoef : 88/ X refPulse_flat LIRTEDEIT AT b
current_segment DEBIRER Z51H.

np.corrcoef (2x2#8E417T51) @ [0,11F&3% (HHEZRZR)
ZcorrCoeffl(fXATD




e | AHERIROETEERONT

corrCoeff matrix = np.corrcoef (refPulse flat, current segment)
corrCoeff = corrCoeff matrix[0, 1]

CDITOT3LTIE NumPYyDSAISUBEED—DTéH3np.corrcoefZFAWVT., HBEEFREERKHTUS,

np.corrcoef(a, b) Tl&k. BUFD2x20D175(H D875 Z IERRIEUIZED) 7R T,
[[ corr(a,a), corr(a,b) ],

[ corr(b,a), corr(b,b) ]]

CCC. corr(a,b)(datbDiHEE R EZERT .

CZC. corr(a,a)=corr(b,b)=120DT. BI'FERB,

[[ 1,|corr(a,b)s; —_ corrCoeff matrix[0, 1]
[ corr(b,a), 11]] —

corrcoef(a, b) (XIFMTIIRDT. corr(a,b)=corr(b,a)ti3.
UfehoT. corrCoeff matrix[1, 0]ZAVTELL),
KEDEUTHIEHFMTIITHD(EZRANSHR). ENZIERRCUTABBRZREITIEXFM T TH D,
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def sigDetection (corruptedSig, refPulse):
siglLen = len (corruptedSig)
pulselen = len(refPulse)
# The length of corruptedSig must be a multiple integer of the length of refPulse
if sigLen % pulselen != 0:
raise ValueError ("Signal length must be an integer multiple of the reference pulse length.")
numSegments = sigLen // pulselen
# Reshape the signal into a 2D array (column-wise).
corruptedSig reshaped = corruptedSig.reshape ((pulselLen, numSegments), order='F"')
# Pre-allocate the output array
cleanSig reshaped = np.zeros((pulselLen, numSegments))
# Ensure refPulse is a 1D array for correlation
refPulse flat = refPulse.flatten()
for seg in range (numSegments) :
# Get the current segment
current segment = corruptedSig reshaped[:, seg]
# Calculate the Pearson correlation coefficient between the reference
# and the current segment. np.corrcoef returns a 2x2 matrix.
# The value we need is at [0, 1] or [1, O7].
corrCoeff matrix = np.corrcoef (refPulse flat, current segment)
corrCoeff = corrCoeff matrix[0, 1]
# Make the decision based on the sign of the correlation
if corrCoeff >= 0O:
cleanSig reshapedl[:, seq]
°-5¢ M- BTHNE SRIVZOFS
cleanSig reshaped[:, seg] -refPulse flat
# Flatten the result back into a 1D array, preserving column-wise order.

refPulse flat HHBAFREN E THNE, SH/VLRZZOFFIE -

(EF3R) Z2RERUTEN.

cleanSig = cleanSig reshaped.flatten (order='F") cleanSig reshaped. flattenZH|185 (order="F") T
return cleanSig —IRITHECHICEANBELU T, cleansiglftA
J
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BETHIIE  giemscmarme. coMBEBBTEI LI THRE

# Retrieve a clean copy of the transmitted signal from corrupted signal

rxnoisy = x + 0.25 * np.random.randn(len(x)) # corrupted Tz E A I = = ;
window = 20 # filtering window size HMENMESOIRISES rxnoisy ZEMK
# Implement moving average (using convolution with a flat window) to smooth the corrupted signal

BEIFIIER
]

rx mean = np.convolve(rxnoisy, np.ones (window)/window, mode='same’) z -
# 'same' mode handles boundaries. ;

(

2
np.convolve : E2HAHEIER £ i
np.ones(window)/window : f&window. E3&f&1/windowD~ I K| g
rxnoisy&np.ones(window)/windowt DEHAHEE =B E)FIIULIE 2 | | |
0 5 10 15 20
time

# Reference pulse for detection

refPulse = np.concatenate([x cycle, x cycle])

refPulse = refPulse / np.sqrt(np.mean (np.abs(refPulse)**2)) # normalizing pulse power

# Cleaning the smoothed signal

rx mean sliced = rx mean[:-1] # Exclude the last sample for ease of calculation in sigDetection

rXx clean sliced, correlationPolar = sigDetection(rx mean sliced, refPulse)

rx clean = np.append(rx clean sliced, 0)
# Append the final zero to match the original signal length
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# Retrieve a clean copy of the transmitted signal from corrupted signal

rxnoisy = x + 0.25 * np.random.randn (len(x)) # corrupted

window = 20 # filtering window size

# Implement moving average (using convolution with a flat window) to smooth
rx mean = np.convolve(rxnoisy, np.ones (window)/window, mode='same’)

# 'same' mode handles boundaries.

\|-'—|h-h—
*E F'*EJ/, 15 np.concatenate ([x cycl
=/ x_cycle Zz 2 EDRXF TSR

# Reference pulse for detection

refPulse = np.concatenate([x cycle, x cycle])

refPulse = refPulse / np.sqrt(np.mean(np.abs (refPulse)**2)) # JULAENZ1ICIE
# Cleaning the smoothed signal

rx_mean _sliced = rx mean[:-1] # BEIFHEOES rx_mean ORED1Y> T Z2FRI

rx clean sliced, correlationPolar = sigDetection(rx mean sliced, refPulse)

rx_clean = np.append(rx clean sliced, 0) # TOESRE—ESEILHIC. REIC O ZEN

the corrupted signal
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RASES OIRFRITRIBUR AZE B E RIS AR ML

# Signal plot in time
plt.figure ()

plt.plot (t, x)
plt.title('Original Signal')
plt.xlabel ('time')
plt.ylabel ('Amplitude')
plt.x1lim(0, t[-11)
plt.grid(True)

# Signal plot in Frequency

plt.figure ()

plt.stem(f, np.abs(Xf), linefmt='r', markerfmt='r"')
plt.title('Frequency Spectrum of Original Signal')

plt.xlabel ('Frequency')

plt.ylabel ('Amplitude')

plt.x1im(0, 3) # Sets the f-axis limits for better visualization
plt.grid(True)
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time
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