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LABORATUVAR ORTAMININ HAZIRLANMASI
Python + VS Code + Jupyter
Bu foydeki uygulamalari bilgisayarda calistirmak icin dnce
Python ve VS Code kurulacaktir.
Windows 10/11 icin onerilen sira:

1. Python kurulumu - 2. VS Code kurulumu - 3. Python ve
Jupyter eklentileri —» 4. Calisma klasorua -
5. Ik Jupyter Notebook

Kurulum sirasinda 6gretmenin verdigi bilgisayar hesabini
kullan. Yonetici yetkisi yoksa okulun BT sorumlusundan destek
al.

Gerekli programlar

Python: https://www.python.org/downloads/
Visual Studio Code: https://code.visualstudio.com/

internet baglantisi varsa kurulumdan sonra kitiphaneler
terminalden kurulacaktir.
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1. Python Kurulumu
Adim 1 — Python indirme

Tarayicidan python.org/downloads adresini a¢c. Windows icin
guncel Python surimunu indir.

Adim 2 — Kurulum ekrani

Kurulum penceresinin ilk ekraninda Python komutunun
terminalden calisabilmesi icin PATH secenegini
isaretlendiginden emin ol. Sonra kurulumu baslat.

Adim 3 — Kurulumu test et

python --version

py --version
Bunlardan biri Python sGrimunt gostermelidir.
Adim 4 — Python yorumlayicisini test et

python
print ("Merhaba Sensor Laboratuvari")
2 + 3
exit()

GOREV: Terminalde kendi adini ve bir sicaklik degeri yazdir.

ad = "Selim"

sicaklik = 24.5
print(ad)
print(sicaklik, "°C")
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2. Visual Studio Code Kurulumu
Adim 1 — VS Code indir

https://code.visualstudio.com/ adresini a¢ ve Windows
surumunu indir.
Adim 2 — Kur

Kurulumda masaustu kisayolu istege baglidir. VS Code
kurulduktan sonra programi ac.

Adim 3 — Sensor Laboratuvari klasoru olustur
C:\Sensor_ Laboratuvari
VS Code - File = Open Folder —» Sensor_Laboratuvari klasérinu
seg.
Adim 4 — ilk Python dosyasi
Explorer - New File - sensor 01.py

print("Sensor laboratuvari basladi")
sicaklik = 25.0

nem = 45.0
print("Slcakllk:", Sicaklik, uocu)
print(“Nem:“, nem' "%n)

Calistirma: Dosyanin sag ustundeki p» Run Python File
digmesine bas.

GOREV: Dederleri degistir, dosyayi kaydet ve tekrar calistir.
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3. VS Code: Python ve Jupyter Eklentileri
Sol taraftaki Extensions simgesine tikla ve asagidaki eklentileri
kur:

* Python — Microsoft
e Jupyter — Microsoft

Kurulumdan sonra VS Code'u kapatip acmak gerekebilir.
Python yorumlayicisini sec
Ctrl + Shift + P » Python: Select Interpreter - kurdugun Python
surumunu seg.
Terminal ag
Terminal - New Terminal
python --vgrsion
pip --version
Gerekli kutuphaneleri kur
python -m pip install --upgrade pip
python -m pip install numpy pandas matplotlib
jupyter
Kurulumu kontrol et

python -c "import numpy, pandas, matplotlib;
print('Kutuphaneler hazir')"

GOREV: Terminalde yukaridaki test kodunu calistir ve ekrana
gelen sonucu kontrol et.
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4. Proje icin Ortam Olusturma

paketleri kur:
python -m pip install --upgrade pip
python -m pip install numpy pandas matplotlib
jupyter ipykernel
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5. VS Code icinde Jupyter Notebook Kullanimi
Yeni notebook olustur

Explorer - New File - sensor_deneme.ipynb

Notebook acildiginda sag ustten Kernel / Select Kernel
secenegine tikla ve Python ortamini sec.

Ik hiicre

print("Jupyter calisiyor")
Hucreyi calistir: Shift + Enter
NumPy

import numpy as np

X = np.array([20, 22, 24, 25, 27])
print(x)

print("Ortalama:", x.mean())
Matplotlib

import matplotlib.pyplot as plt

t = np.arange(5)
plt.plot(t, x, marker="o0")
plt.xlabel("0Olcum")
plt.ylabel("Sicaklik (°C)")
plt.grid()

plt.show()

GOREV: Bes sicaklik degerini degistir ve grafigi tekrar calistir.

Kastamonu Universitesi « Bilgisayar Laboratuvari



Sensor Teknolojileri ve Veri Toplama « Python Uygulama Foyl

6. ilk Sensor Veri Analizi: Jupyter
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

rng = np.random.default rng(42)

t = np.arange(0, 60)

temp = 24 + 2*np.sin(t/8) + rng.normal(@, 0.35,
len(t))

nem = 50 - 5*np.sin(t/10) + rng.normal(0, 1.2,
len(t))

df = pd.DataFrame({"zaman": t, "sicaklik": temp,
"nem": nem})
display(df.head())

print(df.describe())

plt.figure(figsize=(9,4))
plt.plot(df["zaman"], df["sicaklik"],
label="Sicaklik")

plt.xlabel("Zaman (s)")
plt.ylabel("Sicaklik (°C)")
plt.legend()

plt.grid()

plt.show()

plt.figure(figsize=(9,4)
plt.plot(df["zaman"], df
plt.xlabel("Zaman (s)")
plt.ylabel("Nem (%)")
plt.legend()

plt.grid()

plt.show()

GOREV: Sicaklik icin ortalama, minimum ve maksimum
degerleri yazdir.

print("Ortalama:", df["sicaklik"].mean())
print("Minimum:", df["sicaklik"].min())
print("Maksimum:", df["sicaklik"].max())

)
df["nem"], label="Nem")
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7. Her Sensor Uygulamasinda izlenecek Yol

# 1. Kutuphaneler

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

# 2. Veri uret / oku
t = np.arange(100)
sensor = 25 + np.random.normal(®, 0.5, 100)

# 3. DataFrame olustur
df = pd.DataFrame({"zaman": t, "sensor": sensor})

# 4. Veriyi kontrol et
print(df.head())
print(df.describe())

# 5. Grafik c¢iz
plt.plot(df["zaman"], df["sensor"])
plt.xlabel("Zaman")
plt.ylabel("Sensor")

plt.grid()

plt.show()

Sik karsilasilan sorunilar

ModuleNotFoundError - dogru Python ortaminda pip install
calistir.

Kernel gorinmuyor — Select Kernel ile ortamini sec.

python komutu bulunamadi - Python kurulumu ve PATH ayarini
kontrol et.

Grafik gorunmuyor — hlcreyi Shift + Enter ile calistir ve
plt.show() kullan.

Dosya bulunamadi — VS Code ile acilan klasoérin dogru klasor
oldugunu kontrol et.

Laboratuvar kurah

Kodu 6nce aynen calistir. Sonra bir satir degistir. Sonucu gozle.
Ardindan ikinci degisikligi yap. Her uygulamada kodu
calistirmadan donce tahmin yap.

Kastamonu Universitesi « Bilgisayar Laboratuvari



Sensor Teknolojileri ve Veri Toplama ¢ Python Uygulama Foyu

SENSOR TEKNOLOJILERI
VE VERI TOPLAMA

PYTHON UYGULAMA FOYU

Kod « Simulasyon ¢ Gorsellestirme  Veri Analizi

Ad Soyad:
Sinif: Tarih:

Her uygulama: calistir -» degistir - gozle - tekrar calistir
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1. Laboratuvar Ortami ve ilk Sensoér Verisi
Hazirhk

Python strimi

import sys _
print(sys.version)
Gorev: Surumu not et.

Kiitiiphaneler

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
print(np. version ?

print(pd.  version )

Gorev: Kodu calistir.

ilk dlctimler

1=24.6

RH=48

mesafe=37.5
print(T,"°C",RH, "%" ,mesafe,"cm")
Gorev: Degerleri degistir.

ik grafik

t=np.arange(10
y=2£+np.sgnit))
plt.plot(t,y,marker="0") ,
plt.xlabel("Zaman"); plt.ylabel("°C"); plt.grid();
plt.show()

Gorev: Bashgi degistir.
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2. Python Temelleri: Sensor Degeri
1. Hafta

Degisken ve hesaplama

volt 2.35
akim 0.18
sure 12

print("Gi¢ =", volt * akim, "W")
prlnt("Toplam yuk =", akim * sure, "C")

Gorev: Gerilim ve akimi degistir.

Kullanicidan veri al

51cak11k = float(lnﬁut("51cak11k ECTEn
nem = float(input("Nem (%
print(f"T={sicaklik: 1f} °C RH={nem:.1f} %")

Gorev: 50 °C ustunde alarm yazdir.

Kosul ile sensor alarmi
float(input("Sensor degeri: "))
1f X > 80:
prlnt(”ALARM")
elif x > 60:
print("UYARI")
else:
prlnt(“NORMAL")

Gorev: Esikleri degistir.
3. Veri Toplama: Listeler ve Dongililer
1-2. Hafta

Liste olustur

olcum =.[23.4, 23.8, 24.1, 24.0, 24.6, 24.9]
print("Qlcum Say1S1: len(olcum))
print("Ilk:", olcum 0]
print("Son:", olcum -1])

Gorev: Listeye 3 olcum ekle.

100 sens6r okumasi
import random
olcum = []
for i in range(100):
olcum. append(random uniform(20, 30))
print(olcum[:5])
prlnt("Ortalama ", sum(olcum) / len(olcum))

Gorev: Araligi 10-40 °C yap.
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Minimum, maksimum, ortalama

import numpy as ng

X = np.array([22.., 22.8, 23.0, 24.4, 25.1, 24.7])
print("Min:™, x.min())

print("Maks:", x.max())

print("Ortalama:", x.mean())

print("Std:", x.std())

Gorev: Standart sapmayi gozlemle.
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4. Fiziksel Biiyukliikler ve Birim Donlistimii
2. Hafta

Sicaklik déniistiimii

C float(ingut("°c: "))
I c *9/ + 32

c + 273.15

K
print£"°F =", round£f,2;}
print("K =", round(k,2

Gorev: 25 °C ve 40 °C icin dene.

Mesafe ve hiz

mesafe =_float(input("Mesafe (m}: "))
sure = float(input("Sure (s): "))

hiz = mesafe / sure

print("Hiz =", round(hiz,2), "m/s")
Gorev: 20 m ve 4 s kullan.
Akis ve hacim

debi Lmin = 2.5

sure min = 8

hacim = debi Lmin * sure min
print("Hacim =", hacim, "L")
print("mL =", hacim * 1000)

Gorev: Debiyi 0.5, 1, 2.5 ve 5 L/dk yap.
5. NumPy ile Sensor Dizileri

2. Hafta

Dizi islemleri
import numpy as
X = np.arra 10, 12, 15, 14, 18, 20])
print(x + 2¥

_ X * 0.
print(x.mean
print(x.std(

Gorev: Kendi 8 olcumunu yaz.

Zaman dizisi

import numpy as n

t 2 np.araﬁge(e, RO, 0.5)
print(t)

print("Adet:", len(t))

Gorev: 0.1 saniyelik ornekleme yap.

Sensor sinyali lret

import numpy as np
rng = ngtrandom.default rn?(3)
t = np.linspace(0, 10, 500

print

Kastamonu Universitesi « Bilgisayar Laboratuvari



Sensor Teknolojileri ve Veri Toplama ¢ Python Uygulama Foyu

%in %})= 25 + 2*np.sin(t) + rng.normal(@, 0.5,
en
print(sinyal[:10])

Gorev: Gurultuyu 0.1 ve 2.0 yapip karsilastir.
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6. Ilk Gorsellestirme Uygulamalari
2. Hafta

Cizgi grafigi
import num {
import matp otllb pyplot as plt

t = np.arange(20) .
temperature = 22 + 0.4*t + np.sin(t/2)
plt.plot(t, temperature, marker="o")
plt.xlabel{"Zaman (dk)"5

plt.ylabel("Sicaklik (°C)")
plt.tltle(“Slcakllk Sensoru")
plt.grid()

plt.show()

Gorev: Grafige cizgi kalinlhig: ekle.
Cubuk grafik n—— . 1
import matplotli ot as plt
SERSOI" — [PTII IIRprpIILDRIi , EPIRII]

value = [24, 52, 680, 1]

plt. bar(sensor, value)

plt. tltle(”Anllk Sensor Degerleri")
plt.ylabel ("Deger")

plt.show()

Gorev: Besinci bir sensor ekle.

Histogram

import nump¥

import matp otllb pyplot as Elt

rng = np.random. default rn8(

X_ = rng.normal (25, 1.8, 50 {

plt. hist(x, bins=25 edgeco or="black")
plt. xlabel("slcakllk } ")

plt. ¥1abel("Frekans"

plt.title("Sensdor Olcim Dagilimi")
plt.show()

Gorev: Ortalama ve std degerini grafige yaz.

7. Sensor Ozellikleri: Aralik, Hassasiyet, Céziiniirliik
3. Hafta

Sensor araligi
min_deger = 0
max_deger = 100
olcumler =_[2, 20, 50, 75, 101, -3]
for x in olcumler
uygun = min deger <= x <= max_deger
print(x, uygun
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Gorev: Sinirlan -20 ve 80 yap.

Coziindirliik simiilasyonu

deger = 24.678

for adim in [1, 0.1, 0.01]: _ _
yuvarlanmis = round(deger / adim) * adim
print(adim, yuvarlanmis)

Gorev: 0.001 ekle.

Duyarhlik / egim

import numpy as n

X 2 np.arrg¥ 0, R, 2, 3, 41)

y = np.array([0.0, 2.1, 4.1, 6.0, 8.2])
egim = np.polyfit(x, vy, 1);0]

print("Duyarlilik =", egim
Gorev: Yeni y degerleri dene.
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8. Sensor Kalibrasyonu
3. Hafta

Dogrusal kalibrasyon
import numpy as ?8

volt = np. array 1, , 2, 2.51])
referans = % array([1l0, 20, 30, 40, 50])

k, b = np po Kflt(VO , referans, 1)
print("T = "V +", b)

Gorev: Bes yem kalibrasyon noktasi sec.

Kalibrasyon sonrasi grafik
1mport nump¥ as _np
%ort mat otllb p%plot as plt

t = np. inspace( , 30)

gercek 12*volt + 2

olculen = (gercek +

np random efault rng(2).normal(0, 1.2, len(volt)))

Eolyflt(vott olculen 1)

tahmln *volt+b

plt scatter(volt, olculen, label="0lc¢im")
Elot(volt tahmin, Llabel= "Kalibrasyon")

plt egend(); plt. grld(), plt.show()

Gorev: Grafige gercek dogruyu da ekle.

Kalibrasyon hatasi

hata = olculen - gercek

pr1nt$"MAE ", np mean(np abs(hata)))
print("RMSE: iy nﬁ sqrt np.mean(hata**2)))
print("Ortalama hat , np.mean(hata))

Gorev: MAE ve RMSE sonuglarml not et.

9. Elektronik Devre ve ADC Simiilasyonu
4-5. Hafta

ADC donlisimii
import num as n
Vrpf 18.0py P

bit
adc arrav([@, 128, 256, 512, 768, 1023])
volt = adc ref / (2**bit - 1)

print(volt)
Gorev: 12 bit cozunurluk kullan.

Gerlllm boliicl

10000
R2 4700
Vin = 5
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Vout = Vin * R2/(R1+R2)
print("Vout =", Vout, "V")

Gorev: R2 degerini degistir.

LDR simiilasyonu

import numpy as np

lux = ng linspace(1l, 1000, 100)
= 100 0/(1ux**0 7)

prlnti"Ril lux)= R[O]}

print("R(1000 luxj=", R[-1])

Gorev: LDR dlrencmm iIstkla nasil degistigini yorumla.
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10. Elektronik Sensor Egrisi Ciz
4-5. Hafta

LDR egrisi

import nump{ as p
import matp ot 1 gyglot as plt
lux= ng space(0,3,200

R=20000/ ( ux**@ 65

plt.semilo x(lux R

plt.xlabel alk (Lux)"); %lt ylabel("Dlreng (ohm)")
plt.title("LDR Sensor Simulasyonu")

plt.grid(); plt.show()

Gorev: Y eksenini log olceginde de goster.

NTC termistor

import num {

import matp otllb gglot as Elt
T=np.linspace(0,60,200)+273.15

R25=10000; B=3950; T125=298.15

R=R25*np exB(B*(l/T 1/T25))

plt. lot(T 73.15 R&

plt. xlabel("Slcakil (°C)"); plt.ylabel("R (ohm)")
plt.grid(); plt.show()

Gorev: B katsayisini 3500 yap.
NTC ile gerilim

Vcc=5

Rfixed=10000

Vout Vcc*R/(Rf1xed+R)
pr1nt2Vout 5]}
print(Vout[-5:])

Gorev: Devreyi ters kurup formulu degistir.

11. Veri Filtreleme: Hareketli Ortalama
1-5. Hafta

Glirdaltala veri
import nump{
import matp otllb p{plot as plt
rng n% random.default rng(1l
inspace(0,10,400)

gercek 25+2*np. sin(t)
olcum=gercek+rng.normal(Q,0.8,len(t))
plt plot{t ,olcum, label= ”Olgum"

lot ercek, label= "Gercek")
plt egend(? plt.grid(); plt.show()

Gorev: Gurultuyu 0.2 ve 2.0 yap.
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Hareketli ortalama
1mport pandas_as ?d
% .Series(olcum
f1 tre=s. rollln (15, center=True) .mean ()
plt. plot{t olcum alpha 0.35)
plt.plot(t filtre, lw=2)
plt.grid(); plt.show()

Gorev: 15 yerine 5 ve 41 kullan.

Filtreleme hatasi
valid=~filtre. 1sna{)
mae=np. mean(np abs gercek[valld{ filtre[valid]))
rmse=np.sqrt(np.mean((gercek[valid]-
filtre[valid])**2))

print("MAE:",mae)

print("RMSE: " rmse)

Gorev: Uc farkl| pencereyi karsilastir.
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12. Veri Filtreleme: Medyan ve Aykiri Deger
1-5. Hafta

Medyan filtre

%pip install scipy

import numpy as np

from sc1py signal import medfilt

X=np.array { ,11,10,12,10,80,11,10,12,11], float)
prlnt(medfl t(x, kerne1_51ze =3§) "

Gorev: 80 degerini 500 yap.

IQR ile aykiri deger

import numpy_as _np

x—np array(¥24 25,24.5,25.1,24.8,25.0,25.2,40,24.9])
ql, g3=np. percentlle(x [25,751)

1qr—q3-q1

alt=ql-1.5*iqr

ust=q3+1.5*%iqr

print("Alt/Ust:",alt,ust)
print("Aykirilar:",x[(x<alt) | (x>ust)])

Gorev: 40 degerini 30 yap ve tekrar calistir.

Kutu grafigi
1m ort matplotllb pyplot as plt

ot (X
Bel("Slcakllk (°C)")
plt 1t1e(“Sensor Verisi")
plt. gr1d(ax1s—" ")
plt.s
Gorev: Ik| sensor icin iki kutu ciz.
13. CSV ile Veri Toplama

1-2. Hafta

CSV olustur
import pandas as pd
veri=pd.DataFrame({
“zaman":range(10),
“51cak11k"-
[22,22.4,22.8,23.0,23.5,24,24.2,24.6,24.4,24.8],
"nem": [55,54,53,52,51,50,49,48,49,47]

veri.to csv("sensor.csv",index=False)

print(veri)

Gorev: Dosyayi bilgisayarda bul ve ag.
CSV oku

df=pd.read csv("sensor.csv")
print(df.head())
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rint(df.info
b {df descﬁlge())

print

Gorev: describe ciktisini incele.

Eksik veri

df. loc 3 "sicaklik" ]=None

df.loc([7,"nem" ]=None
r1nt%df 1sna({ sum())

df2=df.interpolate()

print(df2)

Sensor Teknolojileri ve Veri Toplama ¢ Python Uygulama Foyu

Gorev: interpolate yerine fillna kullanarak deney yap.
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14. Pandas ile Veri Analizi
2-3. Hafta

Temel istatistikler

print("Ortalama sicaklik: “,df["51ca klik"].mean())
print("Maks sicaklik:" ,df["sicaklik"].max())
print("Min 51cak11k " df["sicaklik"].min()

print("Std:",df["51cak11k”].std())
Gorev: Ayni islemleri nem icin yap.

Filtreleme

r1nt{df df "51cak11k"}>24])
print(df[df["nem"]<50]

Gorev: iki kosulu & ile birlestir.

Siralama
print(df.sort values("sicaklik",ascending=False))

Gorev: En dusuk u¢ olcgumu yazdir.
15. Pandas: Gruplama ve Yeniden Ornekleme
2-3. Hafta

Sensor ve bolge verisi

import pandas as pd

df=pd. DataFrame({
IIbQ'LgeII : [IIAII IIAI , IIBII , IIBII , I!Ali , IIBII , liAII , IIBII] ,
"sicaklik":[20,22,24,23,25,27,21,26],
"nem":[50,52,48,49,51,45,53,40]

print(df.groupby("bolge").mean(numeric_only=True))
Gorev: Ucuncu bolgeyi ekle.
Saatlik veri
import nump¥ np
zaman=pd.date ran e("2026 01-01",
%erlods =48, freq="30min")
24+3*np.sin(np. arange(48)/8)
df2=pd. DataFrame({"51cak11k"-T; index=zaman)
print (df2.resample("2h").mean())
Gorev: 4 saatlik ortalama yap.

Glinlik min-max

gunluk=df2.resample("1D").agg(["min", "max", "mean"])
prlnt(gunluk)

Gorev: Standart sapmayi da ekle.
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16. Zaman Serisi Grafikleri
2-3. Hafta

Zaman ekseni

import matplotlib. lot as plt
pl%.figurepfigsizegyg,3.5)) i _
plt.plot(df2.index,df2["sicaklik"])
plt.xlabel("Zaman"&; plt.ylabel("°C")
plt.title("Sicaklik Zaman Serisi")
plt.grid(); plt.tight layout(); plt.show()

Gorev: Sekil boyutunu degistir.
Hareketli ortalama ciz

df2["MA”1 = df2 "sicaklik?],rolling{S%.mean{)"
p{thplog)dfz.ln ex,df2["sicaklik"]; label="0lcum",
alpha=.

plt.Elot(de.index,de "MA" ], label="MA(5)")
plt.legend(); plt.grid(); plt.show()

Gorev: MA(10) ekle.

Alt grafik olmadan karsilastir

plt.figure(figsize=(8,3.5)) _
plt.plot(df2.1index, f2]"sicaklik"], label="T")
lt.plot(df2.index,20+2*np.cos(np.arange(48)/6),
abel="Referans") .

plt.legend(); plt.grid(); plt.show()

Gorev: Renk vermeden farkh cizgi stilleri kullan.

17. Dagilim Analizi
3. Hafta

Histogram ve bin sayisi

import nump¥ as np

import matplotlib.pyplot as plt

x=np.random.default rng(4).normal(25,2,1000)

for bins in [10,20,40]:
plt.figure(figsize=(6,3))
plt.hist(x,bins=bins,edgecolor="black")
plt.title(f"bins={bins}"); plt.show()

Gorev: Uc grafigin farkini gézlemle.

Ortalama, medyan ve ¢eyrekler
print{"Ortalama:",x.mean())
print("Medyan:",np.median(x))

. ¥ .
pr;nt{"ol:‘,np.percent;le{x,25§}
print("Q3:",np.percentile(x,75

Gorev: Sonuclari deftere yaz.
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Iki sensorii karsilastir

a=np.random.default rng{l} normalgz
b=np. random default rng(2).normal(2
plt. boxgl ([a ,bl,

tlck labels=["Sensor A","Sensor B"]
plt. ylabel("°C"), plt. gr1d(ax15~" "); plt.show()

Gorev: Hangi sensorun yayilimi daha fazla? Sayisal
degerle goster.

5,1 ,500}
5,3,000
oF
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18. Hareket ve Pozisyon: Ultrasonik Sensor
10-11. Hafta

Mesafe simiilasyonu
import nump¥ as np
import matp otllb,pgglot as plt
t=n8.11nspace(0,20, 0)

d=50+20*np.sin(t/3)

plt.plot(t,d)

plt.xlabel("Zaman (s)"); plt.ylabel("Mesafe (cm)")
plt.grid(); plt.show()

Gorev: Mesafeye gurultu ekle.
Guriiltilii mesafe

rng=np.random.default_rng(8)
olcum=d+rng.normal (0,2, len(d))
plt.plot{t,d label="Gercek")

plt.plot t,oicum,label= Sensor" ,alpha=.5)
plt.legend(); plt.grid(); plt.show()

Gorev: Gurultu std=5 yap.

Mesafe alarmi

for x in olcum[::zelz _
rint(f"{x:5.1f} cm", "YAKIN" if x<35 else

"NORMAL")

Gorev: Esigi 60 cm yap.

19. PIR Hareket Sensorii

10-11. Hafta

Dijital PIR

import numpy as np
rng=np.random.default rng(9)
t=np.arange(60) _
pir=(rng.random(60)<0.15) .astype(int)
print(pir)

Gorev: Hareket olasihigini 0.30 yap.

Hareket grafigi

import matplotlib. lot as plt

pl%.step t?pir,whe?gg"post“)p
plt.ylim(-0.1,1.1

plt.xlabel("Zaman (s)"); plt.ylabel("PIR")
plt.grid(); plt.show()

Gorev: Y eksenine 0=Yok, 1=Var dusun.

Hareket sayaci

print{"Hareket sayisi:", pir.sumi}}
print("Hareket orani:", pir.mean
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Gorev: 60 saniye yerine 600 saniye uret.
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20. ivmedlcer ve Hareket
10-11. Hafta

3 eksenli ivme

import nump { as np

import matplotlib.p gglot as plt

t=np. 11nspace(0,10 0

ax=(np.sin(2*t)

+np . random. defa 1t rng(1l).normal(0Q,.1,len(t)))
ay=.5*np.cos(1.5*t)

az=9.81+.2*np.sin(4*t)
plt. plot(t ax, label-"ax")
plt. plotit ,ay, label=
plt EIOt t az label=" az
plt.legend(); plt.grid(); plt.show()

Gorev: Her eksenin genligini degistir.

Toplam ivme

sqrt(ax**2+ay**2+az**2)

prlnt( Ortalama toplam ivme:",a.mean())
print("Maksimum:",a.max())

Gorev: Sonucu 10 olgum icin yazdir.

Hareket esigi

hareket=a>10.0

print("Hareket érnekleri:",hareket.sum())
Gorev: Esigi 10.5 yap.

21. Pozisyon ve Hiz
10-11. Hafta

P02|syon uret
import nump {
1mp0rt matp otllb pgglot as plt
t=np.linspace(0,10
X=1**2
plt plot(t,x)
plt. xlabel("t (s)") lt.ylabel("x (m)")
plt.grid(); plt.show( ?
Gorev: x=t"2 yerine x=5t yap.

Sayisal hiz

v=np.gradient(x,t)
print{v[:10])

Gorev: Hiz grafigini ciz.
fvme

radient(v,t)
prlnt?"Ortalama ivme:",a.mean())
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lt.plot(t,a); plt.xlabel("t (s)");
Blt.?labél("%/sg"); plt.gﬁid(§;)p{£.show()

Gorev: x=t"3 kullan.
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22. Akis Sensorii: Debi ve Hacim
6-7. Hafta

Debi sensori simiilasyonu

import nump { as np

1mp0rt matp otllb pgglot as plt
=np.linspace(0,30,300

q—2+0 5*np 51n(t/4)

plt. plot( q)

plt. xlabel("Zaman (s)"); plt.ylabel("L/dk")

plt.grid(); plt.show()

Gorev: Gurultu ekle.

Debiden hacim

dt=t[1]-t[0O]

hacim=np.cumsum(q)*dt/60

print("Son hacim:" hac1m{ "L")
plt.plot(t, hac1m), 1t.xlab 1("Zaman"),
plt.ylabel("L"); plt grid(); plt.show()

Gorev: Debiyi 3 L/dk yap.

Debi alarmi

alarm=9>2.4 :
print(“Alarm ornekleri:",alarm.sum())

Gorev: Esigi 2.7 yap.
23. Tank Seviye Sensorii
6-7. Hafta

Tank dolum simiilasyonu

import numpY as _np

import matp otllb pgglot as plt

t=np.linspace(0,20

seviye=10+4*t

seviye=np.minimum(seviye, 100)

plt.plot(t,seviye)

plt. xLabel (" Zaman (dk;"), plt.ylabel("Seviye (%)")
plt.grid(); plt.show(

Gorev: Baslangic seviyesini 20 yap.

Tasma alarmi

for s in [30,60,80,95,101
if s>=90: print(s,"TA
else: print(s, "NORMAL
Gorev: Alarm esigini 80 yap.
Pompa kontroli

pompa=seviye<30
print("“Pompa acik ornekleri:",pompa.sum())

TA RISKI")
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Gorev: Pompa acgilma seviyesini 40 yap.
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24. Sicaklik Sensorii
12-13. Hafta

Sicaklik 5|mulasyonu

import nump {

1mport matp otllb pgglot as plt

8 .linspace(0, 24

T 2 +4*np 51n(2*np 1*t/24

rng=np. random.default rng(12)
olcum=T+rng.normal (0, .4, en(t)g
plt. plot{t >olcum, label= “Olgum"
plt.plot(t,T, label= "Gercek")
plt.xlabeli"Saat"); plt.y 1abe1(“°C“;
plt.legend(); plt grld() plt.show(

Gorev: 24 saat yerine 48 saat yap.

Min-max saatleri

i min= nﬁ argmln(olcum), i_max=pp.argmax(olcum)
r1nti in saat:",t[1 minT, "deger: olcum[l min]
print("Maks saat:",t[i max],"deder:",olcum[i max])

Gorev: Sonuglari yorumla.

Sicaklik alarmi

print(+228 <&~ (Oteine1a):Suml)]

Gorev: Esikleri degistir.

25. Nem Sensoril
12-13. Hafta

Nem simiilasyonu
1mpor% nU@p¥ tl b lot 1t
1mpor matplotlib.p ot as p
.linspace(0, 24, gg
5+12*n cos(z*n% 1*t/24
RH+ n% Eagdgﬂ default rng(4).normal(0,1.2,len(t))
0
plt xlabel("Saat"), plt.ylabel("RH (%)")
plt.grid(); plt.show()

Gorev: Gurultu std degerini degistir.

Kuru / normal / nemli
for x in £35 45, BR70 ,85]:

ellf x>70 d="NEMLI"
else: d="NORMAL"
print(x,d)

Gorev: Sinirlar1 30 ve 80 yap.

Kastamonu Universitesi « Bilgisayar Laboratuvari



Sensor Teknolojileri ve Veri Toplama ¢ Python Uygulama Foyu

Sicaklik-nem dagilimi

T=np.random.default rng(l%.normal{24 2 200&
RH=np.random.default rng(2).norma (55,8,200)
plt.scatter(T,RH)

plt.xlabel("T_(°C)"); plt.ylabel("RH (%)")
plt.grid(); plt.show()

Gorev: Nokta sayisini 1000 yap.
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26. Sensorler Arasi iliski
12-13. Hafta

Korelasyon
import pandas as pd
1m ort numEy as np
pd Da rame ({
"T np.random.default rng(1l).normal(25,
;RH" :np. random.defaul® rng(2) normal (55

5

df["Vv"] é@ 5*df[“T"{ +
np. random efault rng(3).normal(0,1,200))
print(df.corr(numeric only True))

Gorev: T ile V korelasyonunu yorumla.

U'IU'I

200)
8,200}

Sacihim grafigi
import matplotlib.pyplot as plt
plt. scatte (df “T"? df["V“
plt.xlabel("T (°C

S

1

[

°c)y" 1t. 1 bel("V (V)"

D R gy
d

Gorev: Uzerine
Basit regresyon

m,b=np.polyfit(df["T"],df["V"],1
prlntp 6 X, S [ b} : I
yhat= m*df[“T“]+
r2=1-np.sum((df["V"]-yhat)**2)/np.sum((df["V"]-
df["V” mean()g

print("Rz:",r2 .

Gorev: Gurultuyu azalt ve R? degisimini gozle.
27. Kimyasal Senso6r: Gaz Konsantrasyonu

14-15. Hafta

Gaz sensori

import numpY

import matp otllb pgglot as plt
Rgmle 0élnspace(lo 0,200)

R—RO/(1+ppm**0 8/30)

5 1 b %( G (ﬁp )"); plt.ylabel("Diren¢ (ohm)")
plt.xlabel("Gaz m)"); abel("Dire ohm) "
plt.grid(); plt.s y ¢

Gorev: Ust sinin 1000 ppm yap.

ADC ile gaz okuma

V=5*R0O/ (RO+R)
adc=np.round(V/5*%1023) .astype(int)

ogrusal trend ciz.

=
*-—-O‘—I

Kastamonu Universitesi « Bilgisayar Laboratuvari



Sensor Teknolojileri ve Veri Toplama ¢ Python Uygulama Foyu

rint(adc[:10
Brint{"Ma&s A&%:",adc.max())

Gorev: 12 bit ADC kullan.

Gaz alarmi

alarm=ppm>300
print("Alarm orani:",alarm.mean()*100,"%")

Gorev: Alarm esigini 150 ppm yap.
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28. Kimyasal Sensor: pH

14-15. Hafta
pH verisi
import nu

import matp¥ot11b pyplot as plt

t=np. arange (30)

pH=(7+0.4%np. 51n(t/3)

+np.random default rn9(5) normal(0Q,.08,30))
plt.plot(t,pH,marker="0

plt.axhllne£6 .5, linesty le— -
plt.axhline(8.5, llnest ="--
plt.xlabel("Ol am") t ylabel("pH")
plt.grid(); pl show(?

Gorev: Esik degerlerini degistir.

pH siniflandirma

for x in gHg
s—"ASIDIK“
ellf x>8.5: s="BAZIK"

else: s="NORMAL"
print(round(x,2),s)

Gorev: Her sinifin sayisini hesapla.

pH istatistikleri

print("Ortalama:",pH. mean{)&
print("Medyan:' np me ian

rint("Min: H.min()
Brlnti"Maks "?pH max())

Gorev: Olcim sayisini 300 yap.
29. Veri Temizleme Laboratuvari
9-13. Hafta

Eksik + aykir1 + glirilti

import numpy as np
import pandas as pd
rn g=np.random.default rng(7)
g .arange 100;
+ng 51n t/8)+rng.normal (0@, .5,100)
x[[10 0 70

i19: ]=np.nan

# DataFrame({"zaman"' , T ix})
prlnt(df isna().sum())
Gorev: Ikinci bir aykiri deger ekle.

Eksikleri doldur

df["T fill"]=df["T"].interpolate()
print(df.head(15))
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Gorev: ffill ve bfill deneyin.

Aykiriy1 sinirla
gl=df["T fill" .quantileE.ZS;

Q3=df["T fill"].quantile(.75
iqr= q3-qI

low- 1-1.5*%1qr; %h =g3+1.5*1q
df[" clean" —df

fill"] cll (low, high)
print(df["T clean"] descrlbe()?

Gorev: low/high degerlerini yazdir.
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30. Veri Analizi: Ozet Rapor
9-13. Hafta

Bir sensor raporu
rapor=pd. Serles(
p i {en (df),

Say1ls
"or%ala 1 df[“T clean”

].mean(),
"std": df o clean"] std{}
()

"min":df["T clean"].min
"max":df["T clean"].max

print(rapor)
Gorev: Rapora medyan ve yuzde 95 ekle.

CSV raporu

rapor.to csv("sensor raporu csv",header=["deger"])
prlnt("Rapor kaydeditldi™)

Gorev: Dosyayi kontrol et.
Grafikli rapor

1mport matplotlib.p glot as plt

plt. 1gure(f1951ze % A3

plt. plot{df['zaman"] df[ '‘T"], Label="Ham" ,alpha=.4)
plt.plot(df["zaman"],df["T _clean"],label="Temiz")
plt.legend();_plt. xlabel("Ul um"); plt.ylabel("°C")

plt. grld ) plt tlght layout();
plt.save 1g( Sensor _raporu. png" dpi=150)
plt.show()

Gorev: PNG dosyasini ag.

31. Coklu Sensor Panosu
1-15. Hafta

4 sensorii tek tabloda liret

import numpy as np
1mgort pandas as pd

t=np.arange(n)
rng=np.random.default rng(1l1)
df=pd.DataFrame({
"zaman":t,
T 24+2*np sin(t/2

©)+rng.normal(0,.3,n),
"RH”-55+8*np cos(t/2

i

(

rng.normal(®,1,n),
"mesafe":50+15*np.s /1 g+rng.normal(0,1.5,n),

“debi": 2+rng normal

})
print(df.head())
Gorev: Besinci sensoru ekle.

)+rn
5)+
n(t
0,
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4 grafik

import matplotllb pyglot as p
fig,ax=plt.subplots(2,2,figsize=(9,6))
ax,@,@_.plot(t,df{”T"])'

ax|[0,0].set title("Sicaklik") .
ax[0,1].plot(t,df.RH); ax[0,1].set title("Nem")
ax[1,0].plot(t,df.mesafe); -

ax|[1,0].set tltle("Mesafe"

ax|[1,1] plof(t df.debi); ax[1,1].set title("Debi")

for a in ax.ravel(): grld
plt. tlght_layout(), plt show

Gorev: Baslik ve birim ekle.

Anlik deger kutusu

prlntidf iloc[-1])
print("T alarm:",df["T"].1iloc[-1]>27)
print("Mesafe alarm:",df.mesafe.iloc[-1]<35)

Gorev: Alarm esiklerini deglstlr

—

)
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32. Gorsellestirme: Isi Haritasi
9-13. Hafta

Korelasyon matrisi
import nump{ as np
import matp otl;b.pyelot as plt
C=df.corr(numeric_only=True)
plt.1mshow2C,aspect="auto”) ,
ﬁég.xtlcks range(len(C.columns)),C.columns, rotation=
plt.yticks(range(len(c.columns);,C.columns)
plt.colorbar(label="Korelasyon")
plt.title("Sensor Korelasyon Matrisi")

plt.tight layout(); plt.show()

Gorev: Kendi veri setin icin calistir.

Degerleri hiicrelere yaz
fig,ax=plt.subplots(figsize=(6,5))
im=ax.imshow(C, vmin=-1, vmax=1)
ax.set xticks(range(len(C.columns)));
ax.set xticklabels(C.columns,rotation=45)
ax.set_yt;cks(range(len(C.cotumns)));
ax.set _yticklabels(C.columns)
for i 1n_range(1en{C)):
for j in range(len(C)):
ax.text(%,i,f"{C.iloc[i,j]:.2f}",

_ _ a="center",va="center")
fl%.colorbar(lm,ax=ax); plt.tight layout();
plt.show()

Gorev: Hucre yazi boyutunu degistir.

33. Gorsellestirme: Histogram + Kutu Grafigi + ECDF
9-13. Hafta

Histogram + medyan

x=df["T"].dropna()

import matplotlib.pyplot as plt
plt.hist(x,bins=20,edgecolor="black")
plt.axvl;ne{x.mean(), inestyle="--",6 label="0rt.")
plt.axvline(x.median(), linestyle=":", label="Medyan")
plt.legend(); plt.grid(); plt.show()

Gorev: 95. persentili ekle.
Kutu grafigi
plt.box lot(x,orientaF%

plt.xlabel("Sicaklik
plt.show()

Gorev: Grafigin bashgini

on="horizontal")
C)"); plt.grid(axis="x");
degistir.
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ECDF

xs=np.sort(x.to numpy( }
y=np.arange(1l,len(xs)+1)/len(xs)
plt.plot(xs,g

plt.xlabelﬁ" 1caklik (°C)");
plt.ylabel("Kumulatif oran"}
plt.grid(); plt.show()

Gorev: 0.5 yatay cizgisi ekle.
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34. Basit Veri Analizi: Trend ve Tahmin
9-13. Hafta

Trend dogrusu
import nump¥
import matp otllb pyplot as plt
y=df["T"].to nump ¥
X=np. aran%e%Ten(yy)
m,b=np.polytit(x,y,1)
t rend=m*x-+ )
lt loti ¥ , Label="Sensor")
lot rend, label="Trend")
plt end(), plt.grid(); plt.show()
prlnt( Eglm ".m)
Gorev: Trendm pozitif/negatif olusunu goziemle.

Gelecek 20 nokta
xf nB arange(len(y) len(y)+20)

%lt plot(x y)
plt. plot{xf yf linestyle="--
plt.grid(); plt show(¥

Gorev: 20 yerine 50 yap.

Hata olctimii

rint("MAE:" mean(np.abs(y-tren
Brlnt{"RMSE . Rp sqr%(ﬁp meéX((y tré%é)**Z)))
Gorev: Trend modelini gurultulua veri ile tekrar dene.

35. Final Proje 1: Akilli Oda Simiilasyonu
Hafta 10-13

Veriyi liret
import numpy as np
import pandas as pd
rn g=np.random.default rng(20)
2§ .arange(0,3600,10)
+

2*np 51n(t/700)+rn .normal(0,.3,len(t))
RH 50+8*np cos(t/900)+rng normal(@,l,len(t))
PIR=(rng.random(len(t))<.08). astype(int)
light=4 0+150%n np. 51n(t/500)+rn .nhormal(0,25,len(t))
d{ pﬂt??taFrame({" t":t,"T":T,"RH":RH, "PIR": PIR, " Lux"
ig

print(df.head())
Gorev: Kodun ¢calisma sonucunu incele.

Kural tabanli karar

df["klima"]= (df["T”{>25&& df PIR==1)
df["havalandirma"]=
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df["isik"i=(df,1ux<250)&(df.PI ==1)

?rlnt(df[ "klima", "havalandirma","1sik"]].mean()*100
Gorev: Kurallar degistir.

Paneli ¢iz
fig,ax=plt.subplots(3,1,figsize=(9,7),sharex=True)
ax?é_.p?ot(df.@/6o, f "T"]T; |

ax|[0].set ylabel("°C"),; ax[0].grid()
ax=%=.plog(?f.t/60,df.RH); ax[1].set ylabel("RH %");
ax .gri

ax:z:.gtep{df.t/60,df.PIR,where="post"); .
ax[2].set ylabel("PIR"); ax[2].set xlabel("Dakika");
ax|[2].grid{()

plt.tight layout(); plt.show()

Gorev: Grafik bashiklarini ekle.
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36. Final Proje 2: Akilli Su Tanki
Hafta 6-7

Tank verisi

import numpy as np

import pandas as pd
rng=np.random.default rng(30)
t=np.arange(0,120,1)

debl giris=2+rng.normal(0,.2,len(t))
deb;:c1kls=1.7+rn8.normal(@,.2,1en(t))
sev;ye=n8.cum$um( ebi giris-debi cikis)
seviye=50+seviye
sev1ye=nB.c11p(sev1ye,0,10@) . -
tank=pd.DataFrame({'t":t,"giris":debi giris,
"cikis":debi cikis,"seviye":seviye})
print(tank.tail())

Gorev: Cikis debisini 2.5 yap.

Pompa kurali

tank["pompa"&=(tank.seviye<30)
tank.loc[tank.seviye>80, "pompa"]=False
prlnt(tank[tank.pompa].head(?)

Gorev: Alt ve ust esikleri degistir.
Tank grafigi
fig,ax=plt.subplots(figsize=(9,4))
ax.plot(tank.t, tank.seviye, label="
ax.axhl;ne{30,l;nestyle='--"
ax.axhline(80, linestyle="--"
ax.set xlabel("Zaman (dk}" ;
ax.set ylabel("Seviye (%)" _
ax.grid(); ax.legend(); plt.tight layout();
plt.show(5
Gorev: Alt ve ust cizgilere aciklama ekle.

37. Final Proje 3: Sensor Veri Analiz Raporu
Hafta 9-15

Ham veriyi kaydet

df.to csv("final sensor data,csv",index=False)
print("Kaydedildi:",df.sShape)

Gorev: CSV dosyasini ag.

Ozet tablo

ozet=df.describe(include="all")
print(ozet) _
ozet.to csv("final ozet.csv")

Gorev: Ozet dosyasini kontrol et.

Seviye (%)")
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3 temel grafik

ax=plt.subplo
X167 hhst df[RI:
a

tsianay f1?51ze (12 3.57)
} ropna(),bins=20
edqecolor— blac

ax[0].set title("T Dagilimi")

ax[1].boxplot(d ["RH" .dropna())

ax[1l].set title("RH"

ax|[2].scatter(d {"T" ,df["RH"],s=10)
ax[2].set xlabel("T"); ax[2].set ylabel("RH")

for a in ax: a. %
plt.tlght_layou () plt show ()

Gorev: Ucg grafigi aciklayacak ¢ ciimle yaz.
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38. Final Proje 4: Coklu Sensor Analiz Uygulamasi
Hafta 1-15

Birlestir

import numpy as np

import pandas as pd

rngonp random.default rng(40)

=np.arange(n)
df pd DataFrame(i
"T":24+2*np.sin(t/5

0 ormal(0,.5,n),
"RH" 55+10*n50c05(t/

i

(

(

+rng.n
0)+rng.normal(0,1.5,n),
(tég ?+rng normal(0,3,n),
, n

/40)+rn normal{Q,S n,
(n)<.12 int)

)
7
"mesafe" 60+20*np.sin
"deb1":2+rn normal 0

az":100+20*np.sin(t
"hareket": (rng.random .astype

})
print(df.describe())
Gorev: Yeni bir sensor ekle.

Temlzle+ﬁltrele
1:0 [IITII IIRHII Ilmesafell Ildeblll Ilgazll]
df[c] df[c] interpolate()
éc] } rolllng(7 min periods=1).median()
print(df.hea )

Gorev: rolling penceresini 15 yap.

Korelasyon ve rapor

print(df.corr(numeric only=True). round(Z)&
df.to csv(”coklu sensor temiz.csv",index=False)
prlntT"Temlz veri kaydealldl”)

Gorev: Korelasyon matrisini i1s1 haritasina cevir.

39. Laboratuvar Gorevleri: Kodu Degistir
Hafta 1-15

Gorev A e Giiriilti

import num {
1mp0rt matp otllb p plot as plt

g n? random. defau t rng( 50?

inspace(0,20, 500)

true 30+3*np sin i
noise=rng. normal(0,1.5,len(t))
measured=true+noise
filtered= np convolve(measured,np.ones(15)/15,
mode="same"
plt. plotit measured alpha=.35,label="01¢im")
plt.plot(t,filtered, la el="Filtre")
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%lot(t ,true, label="Gercek")
plt egend(); plt.grid(); plt.show()

Gorev: Filtre penceresini 5, 25 ve 51 yap. RMSE hesapla.

Gorev B e Sensor karsilastirma

import num { as np

1mport matp otllb p{plot as
=np.random.default rn8(51
=np.linspace(0,100,10

a ref+rng normal(0,2,100)

b=1.03*ref+2+rng. normal (0,1

plt.scatter(ref,a, label= AL

plt.scatter(ref,b "label="B")

plt.plot(ref,ref,linestyle="--", label="ideal")

plt.xlabel("Referans"), plt. ylabel("Sensor”)

plt.legend(); plt.grid(); plt.show()

Gorev: A ve B icin MAE ve bias hesapla.

Gorev C o Esik alarmi

alarm—(measured>31)
print("Alarm sayisi:",alarm.sum())
print("Alarm orani %:",100*alarm.mean())

Gorev: Esigi 29 ve 33 ile karsilastir.

100)
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40. Final Alistirma: Bastan Sona Sensor Sistemi
Hafta 1-15

1) Veri Uret

import numpy as np

import pandas as pd

import matplotlib. { plot as plt
rng np.random. default rng(60?

=np. arange(n)

T 24+3*np. 51n(t/60)+rng normal(O, 6 n)

RH=50+9*np.cos(t/80)+rn g normal (0, .5,n)

mesafe=55+18*np.sin(t/45)+rng norma (0,2,n)

PIR=(rng. random(n)<.1). astype(lnt)

debi=2+rng.normal (0, .25,n

df=pd.DataFrame({"t": t,"T":T,"RH":RH, "mesafe" :mesafe
,"PIR":PIR, "debi":debi}

prlnt(df head())
Gorev: Veri sayisini 1000 yap.

2) Analiz et

prlnt{df describe())

print("Eksik degerler")

prlntidf isna().sum())

print "Korelasyon")
print(df.corr(numeric_only=True).round(2))

Gorev: En buyuk korelasyonu bul.

3) Temlzle filtrele, gorsellestir

for ¢ in ["T","RH", "mesafe", "debi"]:
df[c]—df[c] rolling(9,min periods=1).mean()

figsize=(9,8),sharex=True)

glt subplots(4,1

& o] ot{df. B, df[ T T§; ax[6].set tabel("°c")
ax[ ] plot{df t,df.RH); ax[1l].set Tabel("RH %")
ax[2].plot(df.t,df. mesafe); ax[2]- set ylabel("cm")
ax[3].plot(df.t,df. deb1) ax[3]. set_yTabel("L/dk")

for a 1n ax: a. %rl
plt. t1 ht la out(); plt show ()
df.to csvT”flnal sensor sistemi.csv",index=False)

Gorev: Sonuclarini kaydet. Kendi sensoriinii sisteme
ekle.

Ornek cikti * Coklu sensor grafigi
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41. Veri Analizi e Standartlastirma ve Normalizasyon
Hafta 3-9

Z-skoru

x=np.array([20,22,24,26,28,30], float)
z=(x-x.mean())/x.std()
print(z)

Gorev: Ortalamasi 0 ve std degeri 1 olacak mi kontrol et.

Min-max normalizasyon

Xxmin, xmax=x.min(),x.max()
X01=(x-xmin)/(xmax-xmin)

print(x01)

Gorev: Sonucu 0-1 arahginda gozle.
Robust olcek

med=np.median(x{ _
igr=np.percentile(x,75)-np.percentile(x,25)
print((x-med)/iqr)

Gorev: Aykin bir deger ekle.

Dagilim grafigi
plt,hist(x,bins=6,edgecolor="black"g
plt.axvline(x.mean(), linestyle="--"
plt.grid(); plt.show()

Gorev: Grafigi genislet.
42. Veri Analizi e Hata Olclimleri
Hafta 3-15

MAE

=np.arra 10,12,15,18,20], float
¥h=ﬁp.arrg§ [11,11,14,20 1&],floa%)
mae=np.mean (np.abs (y-yh))
print(mae)

Gorev: Bir tahmini degistir.
RMSE

rmse=np.sqrt(np.mean((y-yh)**2))
print(rmse)

Gorev: MAE ile karsilastir.
Bias

bias=np.mean(yh-y)
print(Rbias=$¥bigs)

Gorev: Tahminleri hep 2 artir.
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MAPE

mape=np.mean(np.abs((y-yh)/y))*100
prgnt('MAPE é g",maéé¥ yh)/y))

Gorev: Sifira yakin gercek deger ekleyip sonucu gozle.
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43. Gorsellestirme e Cizgi, Sacilim ve Cubuk
Hafta 2-15

Uc grafik

X_[Rzaran%4 18%39 10 22}.

1ot(x Y, marker="o" t.grid(); plt.show()
plt scatter(x y{ plt r1d() plt show (
plt.bar(x,y); plt.grid ax1s—”y ); plt.show()

Gorev: Ucg grafigi ayri ayn karsilastir.

Coklu seri
a=20+0.5*x
b=25-0.3*x
plt plot(x,a, label="A")
glot(x , Label="B")
plt egend(), plt.grid(); plt.show()

Gorev: A ve B egimlerini degistir.

Hareketli ortalama

s=pd.Series(y {
plt plot(x,s, label="ham")

%lot(x s.rolling(3).mean(), label="MA")
plt egend(), plt. grld(), plt.show()

Gorev: Pencereyi 5 yap.
44, Gorsellestirme e Dagilim ve Aykiri Deger
Hafta 3-13

Histogram

rng=np.random.default rng(80)

x—rn% normal 25, 2,5007

plt.hist(x, b1ns 20, edgecolor="black")
plt. grld(), plt. show

Gorev: 500 yerine 2000 uret.

Kutu grafigi

plt.boxplot(x,orientation="horizontal")
plt.xlabel(" C'), plt.grid(axis="x"); plt.show()

Gorev: 40 ve 50 degerlerini ekle.

ECDF

xs=np.sort(x

=np.arange(l,len(xs)+1)/len(xs)
gltpplotggs y{

plt.grid(); plt.show()
Gorev: 0.5 yatay cizgisi ekle.
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Persentil cizgileri

for q 1n [5 50795]
ﬁ . AXV 1ne(n8 percentile(x,q), linest yl ="- -
plt.hist(x,bins=20,alpha=.5); plt.grid(); plt.show()

Gorev: Q degerlerini ekrana yazd|r
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45. Zaman Serisi ® Tepe ve Trend
Hafta 9-13

Tepe degeri bul
t=n8.linspace(0,20,400)
=(25+3*np.sin(t
+np.random.default rng(4).normal(0,.4,400))
i=np.argmax(y)
print(t[i],yl1])
Gorev: En dusuk degeri de bul.
Degisim hizi
dy=np.gradient(y,t)
p¥t.Blgt(t,d¥) 4
plt.xlabel("Zaman"); plt.ylabel("dy/dt");
plt.grid(); plt.show(?

Gorev: Ani degisim bolgesini bul.
Trerllad -

m, b=np.po it(t,y,1
pit.p%o%{t?y,a Bhg;.%)
plt.plot(t,m*t+b,linestyle="--")
plt.grid(); plt.show()

Gorev: Trend egimini yazdir.

Filtre + trend
f=pd.Series(y).rolling(15,center=True).mean()
plt.plot(t,y,alpha=.3 _
plt.plqtgt,f)- plt.plot(t,m*t+b, linestyle=":")
plt.grid(); pit.show()

Gorev: Pencereyi 31 yap.

46. Sensor Karsilastirma Laboratuvari

Hafta 3-15

iki sensor

rng=np. random.de
ref=np.linspace(
A=ref+rng.normal
B=1.02*ref+1+rng m
plt.scattergref,A bel="A“,s=10g
plt.scatter(ref,B, label="B",s=10
plt.glot(ref,ref,llnest 1e="--"%
plt.legend(); plt.grid(); plt.show()

Gorev: Grafikte ideal dogruyu incele.

Hata tablosu
for name,p in [("A",A),("B",B)]:
e=p-ref

— O~
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print(name, "MAE",np.mean(np.abs(e)), "RMSE",
np.sqrt(np.mean(e**2)), "bias™,np.mean(e))

Gorev: Ciktilari tablo haline getir.

Hata histogrami
plt.histEA-ref,bins=20,a1pha=.5,labe1="A";
plt.hist(B-ref,bins=20,alpha=.5, label="B"
plt.legend(); plt.grid(); plt.show()
Gorev: Bin sayisini 30 yap.

Bias diizeltme

B2=B-np.mean(B-ref)

print("Yeni bias:",np.mean(B2-ref))

Gorev: Kalibrasyon sonrasi MAE hesapla.
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47. Kalibrasyon e Dogrusal ve Polinom
Hafta 3-5

Dof;rusal
8 .linspace(.5,
K *v+3+np rando
b=np.polyfit(v,
prlnt(k b)
Gorev: Katsayilari

Polinom 2. derece

p=np.pol flt{v y,
y2=np. po yval(p,V
print(p)

Gorev: Polinom katsayilarini incele.

Karsilastir
plt scatter(v ,5=12, label—"olgum")
plot(v, k*v+b label= dogrusa ")
Elot(v 2 label—" oly2 {
plt egend(); plt. grld(), plt.show()
Gorev: Grafige gercek modeli ekle.

RMSE karsilastir

rl=np.sqrt(np.mean K*v+b) ) **2
r2= nB sqrt{ng mean{i? §2 **2}; oy
print("dogrusal”,rl, p01y2” r2)
Gorev: Her model icin hata yazdir.

48. Pandas e Temizleme ve Veri Kalitesi
Hafta 1-15

Aralik kontrolii
df=pd. DataFrameé{"T" }24 25,99,23,-10,24],"RH":

[50,55,120,48,52,51]}

df. loc[{df[" '1<0) | (df["T"]1>50),"T" ]=np.nan
df,loc df.RH<0) | (df.RH>100), "RH" ]=np.nan
print(df)

Gorev: Sinirlan degistir.

Tekrarh kayit

df=pd. concat{[df df. 110c[ 0}]],ignore_index=True)
print(d icated().sum()

df=df. drop_dupllcates()

prlnt(df)

Gorev: lki tekrar daha ekle.

4.5,30)

m. ?fault_rng(SZ).normal(G,.8,30)
Y,

n

ot et.
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Eksik doldurma

df "T"1=df uTu .inter Olate ) )
df ["RH"]=dT["RH"*T.fillna(df["RH"].median())
print(df)

Gorev: mean ile doldurmayi dene.
Kalite raporu

print("boyut",df.shape)
print("eksik" |
print(df.isna().sum())

print(df.describe())
Gorev: Raporu CSV olarak kaydet.
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49. Mini Proje ® Sensor Veri Glunlugii
Hafta 1-15

1. Veri lret

import numpy as np

import pandas as pd

rngogp random.default rng(90)

d.date range("2026-01-01",periods=n,fre
T= 4+2*np.sin(np. arange(n)/30€+rng normal (
RH=55+7*np.cos(np.arange(n)/45) +rn3 normal
df=pd. DataFrame({"zaman”'t,"T"' H":RH})
print(df.head())

Gorev: n degerini 1000 yap.

2. Temizle

df.loc[50,"T"]=60
df.loc[80,"RH" =150
df.loc[120, "T"]=np.nan
df.loc[df["T"]>50, "T"]=np.nan
df.loc[df.RH>100, "RH" ]=n p nan
df=df. 1nterp01ate()
print(df.describe())

Gorev: Baska bir aykiri deger ekle.

3. Filtrele

df["T "] = df[”T"] rolling(9,min periods= 13 meanz;
df["RH f"]=df["RH" rollln& ,min_periods=1).mean
print(daff["T","T f","RH","RH Tt"]].head(12))

Gorev: Pencereyi 21 yap.
4 Gorsellegtlr ve kaydet

lt subplots (2,1,1] size=(9,5;,sharex=True)
?é .zaman,df] ‘T'?,alp a=.4):
plot df zaman,df. T )
ax .plot(df.zaman,df. RH,alpha= 4);
.plot(df. zaman df RH f)

for in ax: a. %
plit. tlght la (),

plt.savefig( ver1 gunlugu png",dpi=140); plt.show()
df.to csv("veri gunlugu.csv' >index=False)

Gorev: PNG ve CSV dosyalarlm kontrol et.
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50. Sinyal Kalitesi ® Giiriiltii, SNR ve Degisim
Hafta 1-9

Sinyal + giiriilti
t=np. llnspace(O 10,500)

rng —ng random.default _rng(100)
true=25+2*np.sin(t)
noise=rng. normal(@ 1,500)
y=true+noise
print(“guraltu std=",noise.std())

Gorev: Gurultu std degerini 0.2, 1 ve 3 yap.

SNR
signal power=np. mean(true**Z}
noise power nﬁ mean (noisex**2
snr=10*n ﬁ 8 0(51gna1 power/noise power)
print("SNR(dB)=",snr)
Gorev: Gurultu azaldiginda SNR degerini gozle.
Tepe-tepe deger

rint("Tepe-tepe:",n tp(y))
Brlnti"RMg " nB sqrt?nB ﬁegn(y**Z)))
Gorev: RMS ve tepe-tepe degerlerini not et.
Ani deg|§|m grafigi

d{ gradlent(y t)
t. p-l' ( ||¥ n n A1 ci L
plt xlabel("Zaman"); glt.ylabel( Degisim hizai");

plt.grid(); plt. show
Gorev: Ani degisim bolgelerini bul.
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51. Gorsellestirme e Sensor Gosterge Paneli

Hafta 9-15

Gosterge paneli

fig aprlt.su plots 52,2 f18512e (9,5

ax é,@_.plotz f["T"1); ax[0,0].set tltle("Slcakllk")
ax[0,1].plot(df.RH); ax[0,1].5et title("Nem")
ax[1,0].hist(df "T“],b1ns 20,edgecolor="black");
ax[1,0].set tit e%”T daglllml )
ax[1l,1].scatter(df["T"],df.RH,s=10);

ax[1,1].set tltlez"T-RH")

for a in ax.ravel(): a grid()

plt.tlght_layout() plt.show()
Gorev: Grafiklere birim ekle.

Esik cizgileri
plt.figure f ize=(8,3))
plt plot(d "])
plt. axhllne£27 , Linestyle="--")
plt.axhline

20, linestyle=":")
plt.grid(); plt show(¥

Gorev: Iki esik degerini degistir.

Anlik bilgi

last=df.iloc[-1]

print last

print("T alarm:",last["T"]>27)
print("Nem alarm: ", last.RH>70)

Gorev: Uclincu alarm kurah ekle.

Dosya ciktisi

saveflgé“dashboard png",dpi=150)
df to csv("dashboard.csv",index=False)
print("Dosyalar kaydedlldl")

Gorev: Dosyalarn kontrol et.
Ornek cikti « Gosterge paneli

70
60 -
50 A Ao = ' —— Sicaklik
i Nem

40

30 1

20
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52. Serbest Proje ® Kendi Sensoriinii Tasarla
Hafta 1-15

1. Sensor modeli

import numpy as np

import pandas as pd

import matplotllb,p¥plot as Blt
rngggp.random.defau t rng(200)
n=

t=np.arange(n)

gercek=20+5*np.sin(t/30)

olcum=8ercek+rn .normal(0,1,n)

df=pd. ataFrame?{"t":t,“gercek":gercek,“olcum“:olcum

%%int(df.head())

Gorev: Gercek sensor buyuklugunu sec¢ ve isimleri
degistir.

2. Temizleme

df.loc[50 ”olcum"1=80
df.loc[100, "olcum"]=np.nan

df ["olcum" ]=df["olcum"].interpolate()
ql=df.olcum.quantile(.25);
g3=df.olcum.guant11e(.75); igr=g3-ql _

f["temiz"]=df.olcum.clip(ql-1.5*%iqr,q3+1.5*%iqr)
Gorev: Aykiri degeri kaldirmak yerine medyan filtresi
dene.

3. Analiz

e=df.temiz-df.gercek
pr;nti"MAE“,np.mean(np.abs(e)))
print("RMSE",np.sqrt(np.mean(e**2)))
prlnt("Blas",np.mean(eg)

Gorev: Uc metrigi karsilastir.

4. Sonuc grafigi
plt.plotidf.t,df.gercek,labe1="Gergek")
plt.plot(df.t,df.olcum,alpha=.35, label="Ham")
plt.Elot(df.t,df.tem;z,la el="Temiz")

plLt. egend(&; plt.grid(); plt.show()

df.to csv("kendi sensorum.csv",index=False)
Gorev: Kendi sensorunu ekle ve raporu teslim et.

Ornek cikti * Ham / temiz sensor verisi
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Ham veriyi, filtrelenmis veriyi ve referans sinyali ayni grafikte
incele.
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Python Uygulamalariyla
Sensor Teknolojileri ve Veri Toplama

Bu kitap, Sensor Teknolojileri ve Veri Toplama dersi icin
hazirlanmis uygulamali bir Python ¢alisma kitabidir. Python
kurulumundan baslayarak NumPy, Pandas ve Matplotlib ile
sensor verisinin nasil Uretilecegini, toplanacagini,
temizlenecegini, filtrelenecegini ve analiz edilecegini adim
adim gosterir.

Her bolimde 6grencinin kendisi yazarak calistiracagi kisa
kodlar ve kodu degistirip sonucu gozlemlemesini isteyen
gorevler yer alir.

Kitapta

- Veri toplama, gurulta ve filtreleme

- Kalibrasyon, ADC ve sensor devreleri

- Hareket, mesafe, akis ve seviye sensorleri

- Sicaklik, nem ve klmyasal (gaz, pH) sensorler

e Istat|st|k hata olcumleri ve gorsellestirme

- Akilli oda akill su tanki ve coklu sensor projeleri
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