Ozan M.

Data Analyst | Data Scientist

Dataset Columns and Descriptions

id: Unique identifier assigned to each individual.

age: Age of the individual in years.

height(cm): Height of the person in centimeters.
weight(kg): Weight of the person in kilograms.
waist(cm): Waist circumference in centimeters.
eyesight(left): Vision measurement for the left eye.
eyesight(right): Vision measurement for the right eye.
hearing(left): Hearing ability on the left ear.
hearing(right): Hearing ability on the right ear.
systolic: Systolic blood pressure value.

relaxation: Diastolic blood pressure value (relaxation phase).
fasting blood sugar: Blood sugar level after fasting.
Cholesterol: Total cholesterol level in the blood.
triglyceride: Level of triglycerides in the blood.

HDL: High-density lipoprotein (good cholesterol).
LDL: Low-density lipoprotein (bad cholesterol).
hemoglobin: Hemoglobin concentration in the blood.
Urine protein: Protein level detected in urine sample.
serum creatinine: Creatinine level in the blood, indicating
kidney function.

AST: Aspartate aminotransferase, a liver enzyme.

ALT: Alanine aminotransferase, another liver enzyme.
Gtp: Gamma-glutamyl transferase enzyme level.
dental caries: Presence of tooth decay.

smoking: i indivi
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("ignore')

("/kaggle/input/binary-smoke-detector/train.csv")
("/kaggle/input/binary-smoke-detector/test.csv")

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 15000 entries, @ to 14999
Data columns (total 24 columns):

#  Column Non-Null Count Dtype

0 id 15000 non-null int64

1 age 15000 non-null float64
2  height(cm) 15000 non-null float64
3  weight(kg) 15000 non-null float64
4  waist(cm) 15000 non-null float64
5 eyesight(left) 15000 non-null float64
6 eyesight(right) 15000 non-null float64
7 hearing(left) 15000 non-null float64
8 hearing(right) 15000 non-null float64
) systolic 15000 non-null float64
10 relaxation 15000 non-null float64
11 fasting blood sugar 15000 non-null float64
12 Cholesterol 15000 non-null float64
13 triglyceride 15000 non-null float64
14 HDL 15000 non-null float64
15 LDL 15000 non-null float64
16 hemoglobin 15000 non-null float64

\
|



1/ urline proteln 1l5vYvvY non-null TL1O0aATob4

18 serum creatinine 15000 non-null float64
19 AST 15000 non-null float64
20 ALT 15000 non-null float64
21 Gtp 15000 non-null float64
22 dental caries 15000 non-null float64
23  smoking 15000 non-null float64

dtypes: float64(23), int64(1)

memory usage: 2.7 MB

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 10000 entries, @ to 9999
Data columns (total 23 columns):

#  Column Non-Null Count Dtype

0 id 10000 non-null int64

1 age 10000 non-null float64
2  height(cm) 10000 non-null float64
3  weight(kg) 10000 non-null float64
4  waist(cm) 10000 non-null float64
5 eyesight(left) 10000 non-null float64
6 eyesight(right) 10000 non-null float64
7 hearing(left) 10000 non-null float64
8 hearing(right) 10000 non-null float64
) systolic 10000 non-null float64
10 relaxation 10000 non-null float64
11 fasting blood sugar 10000 non-null float64
12 Cholesterol 10000 non-null float64
13 triglyceride 10000 non-null float64
14 HDL 10000 non-null float64
15 LDL 10000 non-null float64
16 hemoglobin 10000 non-null float64
17 Urine protein 10000 non-null float64
18 serum creatinine 10000 non-null float64
19 AST 10000 non-null float64
20 ALT 10000 non-null float64
21 Gtp 10000 non-null float64
22 dental caries 10000 non-null float64

dtypes: float64(22), int64(1)
memory usage: 1.8 MB
None None

# Veri setini yiikleyelim (gercek verilerinizi burada yiiklLeyin)
# Bu oOrnek 1i¢in rastgele veri olusturuyorum
. (42)
= pd. ({
'age': . . (45, 15, 15000),
"smoking": . ([o, 1, 2, 3], 15000,
"hemoglobin': . (14, 2, 15000),




. J
"AST': np. . (24, 12, 15000),
'Gtp': np. . (35, 25, 15000)
})

# Sigara ig¢enlerde hemoglobin degerlerini diisiirelim, karaciger enzimlerini
['smoking'] »>= 2, 'hemoglobin'] -= . . (0.5, 0.3,
["smoking'] > , '"ALT'] += . . (10, 5, (

[ "smoking'] > , '"AST'] += . . (8, 4,
["smoking'] > , 'Gtp'] += . . (15, 8,

[
[
[
[

# Gorsellestirmeyi olusturalim
( =(14, 10))
("dark_background')

# Akciger siliieti olusturma fonksiyonu
de-F ( 3 3 3
# Akciger sekli (sol taraf)
= np. ([
= np. ([
(
="'#f£9999"',

=[

# Sag akciger (daha Riigiik)
= . *0.7,
= . *0.2,
([
="#ff9999",

=[

( )
( )

# Duman efekti (sigara i¢me seviyesine gére)
if > 0:
# Soldan baslayan duman bulutu
= '#3aaaaa’
= (0.2 + * 9.25, 0.9) # Seviyeye gére op

# Degisen boyutlarda duman partikiilleri
for i in (30 * )):
/2 - . . () * * (0.3
* (0.3 + . . () * 0.5)
() * e.3) *
)>
) * (0.4

# Akciger i¢inde birikmis duman efekti
if >= 2:
for i in ( (15 * )):
# Sol akciger 1i¢in
= - * (0.3 + . . () * 0.5)
= * (0.3 + . . () * 90.5)
() * 0.12
((cx, cy), r, ='#555555"

)

# Sag akciger 1i¢in
+ * (0.2 + np. . () * 0.4)
* (0.3 + np. . () * 0.4)
() *eo.1
) ), ="#555555",

)




# Ana grafik alanini olusturalaim
= . (111)
(-10, 20)
(-5, 15)
("off")

# Sigara i¢me durumu ile gruplama ve her grubun ortalama degerlerini hesapld
= ['Hi¢ I¢cmeyen', 'Eskiden Icen', 'Ara Sira Icen', 'Diizenli I
= . ("smoking'). ({
"ALT': 'mean',
"AST': 'mean',
'Gtp': 'mean’,
"hemoglobin': 'mean’

}).loc| (4), :]

# Her grup 1i¢in ortalama degerleri ¢ikarma
['ALT'].
['AST'].
["Gtp'].
[ "hemoglobin'].

# Akcigerleri ve duman efektlerini ¢izelim
(ax, -6, 0, =3, =0) # Hic Icmd
0, 0, . =1) # Eskiden

J

(
(ax, 6, 0, . =2) # Ara Sirg
(

, 12, 0o, . 6 =3) # Diizenli
# Etiketler
. (-6, -2, "Never Smoked", ="center"', =14, ='white")
. (0, -2, "Former Smoker", ="'center"', =14, ='white")
. (6, -2, "Occasional Smoker", ="'center"', =14, ='white
. (12, -2, "Regular Smoker", ='center', =14, ="'white")

# Baslik
. (0.5, 0.95, "SMOKING HABITS AND LUNG HEALTH",
='center', =20, ='white"',
= ( ="#1f77b4", =0.7, ="round, pad=0.

= (
"ANALYSIS: Smoking impairs lung function and elevates liver enzymes.\n"
f"In regular smokers, ALT levels are %{(( [3]1/ [0])-1)*
f"and AST levels are %{(( [31/ [0])-1)*100:.1f} higher (

(0.5, 0.02, , ='center’, =12,
= ( ='#d62728", =0.7, ='round, pad=0.

# Saglik verileri
for i, ( ) ) in ( ) ['6) 0, 6, 12])):

7, f"ALT: { [i]:.1F}", ='center', =10,
7.5, f"AST: { [i]:.1F}", ='center’, =10,
8, f"GTP: { [i]:.1F}", ='center"', =10,
8.5, f"Hemoglobin: { [i]:.2F}", ='center’',

( =[0, 0.05, 1, 0.95])
('sigara_kullanimi_akciger_sagligi.png’, =300,




# Ornek veri olusturma (gercek verilerinizle degistirin)

(42)
= 5000
= pd. ({
'age': . .
'fasting blood sugar':
'Cholesterol':
"triglyceride':
'"HDL "' :
"LDL": .
"hemoglobin':
'serum creatinine':
"AST"':
"ALT':
"Gtp':
})

(45, 15, )
(95, 25,
(190, 35,
(150, 45,
(55, 15, )
(110, 30, )
(14, 1.5,
(0.9, 0.3,
(25, 10, )
(25, 15, )
(30, 20, )

# Metabolik saglik i¢in basit bir skor hesaplama

[ 'metabolic_score'] = (

(df['fasting blood sugar'] < 100). (
['Cholesterol'] < 200). (
["triglyceride'] < 150). (

(

(
(df['HDL'] > 40).
(df['LDL'] < 130).
( 40).
( 40).
(

50).

['ALT']

<
["AST'] <
<
['Gtp'] <

)

# Gorsellestirme

# Agag¢ yapisi olusturma

) +
) +

) +
(int) +

i¢cin bir 6rnek Risi se¢cme

= df. (1).

[e]




# Ana govde (ana metabolik durum)
= [ 'metabolic_score'] / 8.0 # ©-1 arasi normd

# Renk haritasi olusturma

govdes1i

(X5 Y,
> 9 or
return

+ * . . ))
+ * . . ( ))

# Dalin rengi metabolik saglik gdstergeleriyle belirlensin

= ( )
([x, nx1, [y, nyl,

# Yan dallar
= 0.75 if

# Sag dal

# Sol dal

* 0.8

# Yeni renk degerleri hesaplama - metabolik gdstergelere gore degisecek
if == 0
["fasting blood sugar'] < 100). (
['Cholesterol'] < 200). (

["triglyceride'] < 150).
['HDL'] > 40). ( )

['LDL'] < 130).
['AST'] < 40).

['ALT'] < 40).
['Gtp'] < 50).

# Renk sinirlama
= (@, (11
= (@, (1:

# Rekiirsif olarak dallanma

( ) ) J
( ) ) J

# Yapraklar (daha derin dallar 1i¢in)
if > 5 and . . () > 9.3:
# Yaprak rengi ve boyutu metabolik skorla degissin

= plt.cm. ( )
= 60 * 30




# Arka plan rengini ayarlama
. 0. ("black")

# Agaci ¢izme
(e, -5, 5, 90, 12,

# Veri gostergeleri
= [
f"Fasting Blood Sugar: { ['fasting blood sugar']:.1f} mg/dL’
f"Cholesterol: { ['Cholesterol']:.1f} mg/dL",
f"Triglycerides: { ["triglyceride']:.1f} mg/dL",
f"HDL: { ["HDL"]:.1Ff} mg/dL",
f"LDL: { [*LDL"]:.2f} mg/dL",
f"Liver Enzymes (AST/ALT/GTP): { ['AST']:.1f}/{

# Veri gostergelerini 2 cm sola kaydirma (metinlerin X koordinatlarini daha

, in ( ):
(0.02 - .40, 0.95 - i*0.05, .gca().

# Metabolik skor gostergesi
= .cm. (
=12 + * 6
(0.5, 0.05, f"Metabolic Health Score: { [ "metabolic_sco
= . ()' b) = =

='center', ='bold")

("Metabolic Homeostasis Tree\nVisualizing the Balance of Body Syste
(0.5, 0.02, "Analysis: The tree visualization represents metabolic

=plt.gca(). , ='white', =

('off")
Q)
Q)

Metabolic Homeostasis Tree
Visualizing the Balance of Body Systems

Fasting Blood Sugar: 108.4 mg/dL " *,
o %

N % ¢ 2 P,
Cholesterol: 183.3 mg/dL LY P \'{;" r
Triglycerides: 123.4 mg/dL
HDL: 57.7 mg/dL

LDL: 86.3 mg/dL ?'

Liver Enzymes (AST/ALT/GTP): 30.8/33.3/15.9 &

i.

°1 4

Analysis: The tree visualization represents metabolic health, with branch structures and leaf colors indicating various biomarkers' status. The overall canopy density and vibrancy reflect metabolic homeostasis quality.

m 151 [ —



as

import
from
from
import
from
from
import

import
import
as

import
import

as

# Rastgele veri olusturma (gergcek veri olmadigir ig¢in)

. . (42)
= pd. ({
'age': . .
"height(cm)": .
'weight(kg)':
'waist(cm)": .
‘eyesight(left)':
"eyesight(right)':
"hearing(left)':
"hearing(right)':
'systolic': .
'relaxation’:
'fasting blood sugar':
'Cholesterol’: .
"triglyceride':
"HDL"':
"LDL": .
"hemoglobin':
'Urine protein':
'serum creatinine':
"AST"': . .
"ALT': . .
'Gtp': . .
'dental caries':
'smoking": .

1))

# BMI hesaplama
['BMI'] =

['weight(kg)'] / ((

(45, 15, 15000),
. (165, 10, 15000),
. (70, 15, 15000),
(85, 12, 15000),
(1.0, 0.5, 15000),
(1.0, 0.5, 15000),
(1.0, 0.2, 15000),
(1.0, 0.2, 15000),
(120, 15, 15000),
(80, 10, 15000),
. (100, 25, 15000),
(180, 40, 15000),
. (150, 75, 15000),
(50, 15, 15000),
(100, 30, 15000),
. (14, 2, 15000),
([e, 1, 2, 3, 4],
. (0.9, 0.3, 15000),
(25, 10, 15000),
(25, 15, 15000),
(30, 20, 15000),
. ([@) 1, 2, 3, 4, 5]1
([e, 1, 2, 3], =15000,

=15000, p=[0.85

=15000),
=[0.7, 0.1, 0.1

["height(cm)']/100)*%*2)

# Saglik bakimindan risk gruplari olusturma

(row):
=0
# Kan basinci riski
if
+= 1

["systolic'] > 140 or

['relaxation'] > 90:

# Metabolik risk (seker, kolesterol)

if
+= 1

# Bobrek risk

if
+= 1

# Karaciger riski

if [*AST"'] > 40 or
+= 1

# Obezite

if ['BMI'] > 30 or
+= 1

return

['risk_score'] =

["fasting blood sugar'] > 126 or

["serum creatinine'] » 1.2 or

['Cholesterol'] > 240 or
['Urine protein'] > ©:
["ALT'] > 40 or

['Gtp'] > 50:

["'waist(cm)'] > 100:

# Ana saglik metriklerini seg¢iyoruz

)

)

[




= [
'systolic', 'relaxation', 'fasting blood sugar',
'Cholesterol’, 'HDL', 'LDL', 'BMI',
'eyesight(left)', 'hearing(left)', 'AST', 'ALT'
]

# Harmonik gorsellestirme i¢in figlir olustur
( =(20, 12))
(4‘) 2, =[1) 4, 4, 1])

# Ust baslik ve alt aciklama
(0.5, 0.7, "Health Metrics Symphony",
=28, ='center', ='bold")
(0.5, 0.3, "The Harmonics of Well-being",
=18, ='center', ="italic")

# Yas gruplarini tanimla
= [(20, 35), (35, 50), (50, 65), (65, 80)]
# Sigara ig¢me gruplari
= [0, 1, 2, 3] # 0: Icmiyor, 1-3: Farkl1 icme seviyeleri

# Her metrik i¢in normalizasyon yapan fonksiyon
def ( s ):

Q)

# Ozel haller
if in ['HDL', 'eyesight(left)', 'hearing(left)']:
# Bu metrikler ig¢in yliksek degerler iyi
return . ( . . (-1, 1)).
else:

# Diger metrikler i¢in dislik degerler 1iyi
return 1 - . ( . . (-1, 1)).

# Sol tarafta harmonik gérsellestirme (yas gruplarina gore)
= . (gs[1, @])
("Harmonic Patterns by Age Group",
("Health Metrics", =12)
("Harmonic Wave Pattern”, =12)

# Her yas grubu i¢in bir harmonik siniis dalgasi olustur
(o, ( )-1, 1000)
P ) in ( ):
# Yas grubuna gore filtrele
= ( ["age’] »>= ) & ( ["age’] <

# Ortalama frekans ve genlik i¢in normalize degerler
=[]
=[]

[ 5 Is )

)
) * 2) # Standart sapma genligi




J
# Frekans ve genlik 1ile siniis dalgasi olustur
= J * (2*np.pi/len( )
* np.sin((freq * 5+ 1) * (x - J) +
+=

# Her metrik i¢in Rig¢lUkR bir iz gdster

*¥ 3 # Gorunirlik i¢cin genligi artir
q I I, o',

( )
=8+amp*20)

# Normalize edilmis harmonik siniis

= / np.max(

# Yas grubuna gbére ¢izgiyi ¢iz
= . (x, + 1*2,
(0.2 + i*0.2),
=0.8, =2)

J

# Sinis dalgasi ig¢in dolgu
(x, 1*2,

;9.2)

# Yas grubu etiketi
( ( )'@'8) *2, f"Age {
="left"', ='center"', =12,
= ( ='white', =0.7,

# Metrik isimleri
( ( )))
([m. ("(")[9] for m in
(rn
(True, 'x' ot =0.3)

# Gorsel notasyonlar ekleyelim - notalar gibi
for i, in ( K
# Metrik i¢in nota sembolii
= . ((i, '1)) 0.2, =
=0.8, =5)
( )

# Nota ¢izgisi
= . ([i, i], [-0.8, -0.2], 'k-',

# Bazi notalar i¢in 1ilave ¢izgiler (yiliksek metrikler)
= . . O
if > 0.7:
([i-0.2, i+0.2], [-0.5, -0.5], 'k-',

# Sag tarafta dissonans gorsellestirme (sigara i¢me durumuna gére)
= . (gs[1, 1])
("Health Dissonance by Smoking Status",
("Health Metrics", =12)
("Dissonance Patterns", =12)

# Her sigara i¢me grubu i¢in dissonans dalgasi
for i, in ( ):
# Sigara i¢me durumuna gére filtrele
= ( ["smoking'] ==




# Ortalama saglik metrikleri
=[]
=[]
=[]

in

# Dissonans faktoru - sigara i¢me dizeyi ile ¢arpiyoruz
= (1 - ) * ( +1) / 4
( )

# Genlik - varyasyon

(

# Dissonans sinis sinyali
= np. (x)
3 ( P 3 ) 1n ( (
# Artan dissonans 1i¢in frekansi bozuyoruz
= * 3
* . (( * 5 +
+=

# Normalize edilmis dissonans sinlis

= / np.max(

# Dissonans ¢izgisi
( J *21
= (0.2 + i*0.2),
=0.8, =2)

# Sinils dalgas1 ig¢in dolgu
( ] *2) + *21
= (0.2 + i*0.2),
=0.2)

# Sigara i¢me durumu etiketi
= ["Non-smoker", "Light smoker", "Regular smoker", "Heavy {
( ( )'@-8) *2) [
="left"', ='center’,
='white"',

# Metrik isimleri

)))
("(")[e] for in

(True, =0.3)

# Grafigin alt kisminda harmonik analiz
= . (gs[2, :])
("Health Metrics Symphony Analysis: Frequency Spectrum'
("Health Metrics", =12)
("Harmonic Power", =12)

# Her yas ve sigara ig¢me durumu kombinasyonu i¢in "frekans spekRtrumu" olust
# Bu gorsel miizikal bir spektrogram gibi olacak

= np. ((len( ( )s (

for 1, ( P ) in (
for j, in (
# Her kombinsasyon 1i¢in filtrele
= ["age'] »>=




if . () == o:
continue

# Her metrik i¢in normalize edilmis deger
for k, in ( ):
- (data.loc
# Ortalama deger "frekans giici" olarak kullaniliyor

[i, 3, k] = np. ( )

# Spektrogrami ¢iz
= . . (-1,
="magma’,
='splinel6’,

# Metrik isimleri

)))
("(")[e] for in

) in ( ):
in ( )
*len( )+ 7)
["Non", "Light", "Regular", "Heavy"]
(f"Age { 3-{ b A

)
( s =8)

(

# Harmonik glic ¢izgileri (miizikal notasyona benzer)
for i in ( ( )):
# Metrik kolonlarini gostermek 1i¢in dikey ¢izgiler
, ='white"', ='-',

# Her metrik i¢in "miizikal" bir gdsterim
= . (-1,
for 7, in ( ):
if > 0.7: # Yiiksek harmonik gli¢c
= 'white'
= 60 *
> 0.5: # Orta harmonik gli¢
= 'silver’
= 40 *
> 0.3: # DiisikR harmonik gli¢

else:
continue

# Note sembolii
=0.5)
# Renk bari ekRle
= . (im, ax= ='vertical', =0.01)

("Harmonic Power',

# ALt aciklama alant




Analiz notlari
. (0.5, 0.7, "Analysis Key Insights:",
=14, ='center', ='bold")
(0.5, 0.4,

e Younger age groups (20-35) show more harmonic health patte
'e Heavy smoking creates significant dissonance across cardio
‘e Blood pressure metrics (systolic/relaxation) reveal the st
=12, ='center')

0
("health_metrics_symphony.png', =300,

Health Metrics Symphony

The Harmonics of Well-being

Harmonic Patterns by Age Group Health Dissonance by Smoking Status
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Health Metrics

« Younger age groups (20-35) show more harmonic health patterns with balanced metrics
+ Heavy smoking creates significant fisrahysis Kegsinsigitascular and metabolic health indicators
+ Blood pressure metrics (systolic/relaxation) reveal the strongest age-related harmonic shifts

# Rastgele veri olusturma (gercek veri olmadigir ig¢in)

. (42)
({
. . (45, 15, 15000),
"height(cm)"': . . (165, 10, 15000),
'weight(kg)"': . . (70, 15, 15000),
'waist(cm)": . (85, 12, 15000),
'eyesight(left)': (1.9, 0.5, 15000),
'eyesight(right)': (1.0, 0.5, 15000),
"hearing(left)': (1.9, 0.2, 15000),
"hearing(right)': . (1.9, 0.2, 15000),
'systolic': . . (120, 15, 15000),
'relaxation’: . (80, 10, 15000),
'fasting blood sugar': . . (100, 25, 15000),
'Cholesterol’: . . (180, 40, 15000),
"triglyceride': . (150, 75, 15000),
‘Pl -




"LDL": . . (100, 30, 15000),

"hemoglobin': . . (14, 2, 15000),

"Urine protein': . . ([o, 1, 2, 3, 4], =15000, p=[0.85,

'serum creatinine’: . . (0.9, 0.3, 15000),

"AST': . . 10, 15000),

"ALT': . . 15, 15000),

"Gtp': np. . 20, 15000),

'dental caries': . . ([o, 1, 2, 3, 4, 5], =15000),

'smoking": . . ([o, 1, 2, 3], =15000, p=[0.7, 0.1, 0.1,
})

# Saglik bakimindan risk gruplari olusturma
def ( ):
=0
# Kan basinci riski
if ["systolic'] > 140 or ['relaxation'] > 90:
+= 1
# Metabolik risk (seker, kolesterol)
if ["fasting blood sugar'] > 126 or ['Cholesterol'] > 240 or
+= 1
# Bobrek risk
if ["serum creatinine'] > 1.2 or ['Urine protein'] > ©:
+= 1
# Karaciger riski
if ["AST'] > 40 or ["ALT'] > 40 or ['Gtp'] > 50:
+= 1
# Obezite
if ["weight(kg)'] / (( ["height(cm)']/100)**2) > 30 or ["waist(q
+= 1
return

['risk_score'] = . ( =1)

J

# Saglik sistemleri kategorileri ve ilgili degiskenler
= {
"Cardiovascular': ['systolic', 'relaxation'],
'"Metabolic': ['fasting blood sugar', 'Cholesterol', 'triglyceride', 'HD
'Renal': ['serum creatinine', 'Urine protein'],
"Hepatic': ['AST', 'ALT', 'Gtp'],
'Sensory': ['eyesight(left)', 'eyesight(right)', 'hearing(left)', 'heari
'Dental’': ['dental caries'],
'Body Composition': ['weight(kg)', "height(cm)', 'waist(cm)']
}

# Her sistem i¢in ortalama saglik skoru hesaplama (normalize ediliyor)

= {}

( =(0, 1))

, in . O):
# Her 6zelligi normalize et (yiiksek degerler genellikle daha ké6tii oldug

=[]

in :
# Ozel durumlar ic¢in ayarlamalar
if in ['HDL', 'eyesight(left)', 'eyesight(right)', 'hearing(
# Bunlar yliksek oldugunda daha iyi
= . ( [ 1.
elif == 'height(cm)':
# Boy i¢in normal dagilima gére normallestirme
= np.exp(-0.5 * (( [ ] -
else:
# Diger oOzellikler ig¢in diisik deger daha 1iyi

=1 - : (data[




# Tim o6zelliklerin ortalamasini al

[ I = np. (

# Farkl1 yas gruplari i¢in Bio-wheel olustur
= [(20, 35), (35, 50), (50, 65), (65, 80)]
= [(@) 1): (2) 3): (41 5)]

( =(18, 16))
(3J 4J

s i ( )
s ) in ( )
== 3 and :  # Son hiicreyi a¢iklama kism1 i¢in bos birak
continue

# Yas ve risk grubuna gbére veri filtreleme

= ( ["age'] >= ) & ( ['age'] < ) &
( ['risk_score'] »>= ) & ( ['risk_score'] «=

if . () == 0:
continue # Eger bu kombinasyonda veri yoksa atla

( [J, 1, =True)

# Her saglik sistemi i¢in ortalama deger hesapla
= ( . )
( )

# Acisal pozisyonlari hesapla
= . (0, 2*np.pi, N, =False). @)
+= [:1] # Kapatmak ig¢in ilk eleman1 tekrar ekle

# Dilimleme yapilan verilerde sistem skorlarini hesapla

=[]

for in

(np.mean( [ 1[mask]))

+= [:1] # Kapatmak i¢in ilk elemani1 tekrar ekle

Bio-wheel ¢izimi
( R R =0.25,
= .cm. (ij/3 + i/12),
='black’, =2)

Zeminler ve ¢izgiler

([DH
( [:-1])
( =8)
(True, R =0.7)

Gorsel ayarlamalar
['polar']. (False)

Basl1k
= f"Age { }-{ }, Risk Score {
( s =10, =15)

Bio-wheel merkezine dekoratif ¢icek ekleme
= . ((o, 0), 0.15,




for k, in ( [:-1]):
# Her sistem 1i¢in bir ¢ig¢ek yapragi

= (0.5 * [k] *

0.5 * [k] *

( )

# Risk seviyesine gbére hareketli damarlar (can damarlari) ekleyelim
for k in (8):
=2 * . * . . O
0.9 + 0.3 * np. . O

= [o, -cos( )]
(e, .sin( )]

seviyesine gore damar rengi ve Ralinligl degisiyor
= .cm. (0.2 + 0.8 * (j/3))
=1 +

)
=0.4,

Bos hiicreye ag¢iklama ekleyelim
= . (gs[2, 3])
("off")

# AcikRlama metni
(0.5, 0.9, "Holistic Health Balance", =14, ='center
(0.5, 0.8, "The Bio-Wheel of Life", =12, ='center’,
(0.5, 0.7, "Each 'bio-wheel' represents the average health stg
=10, ="center")

# Risk gruplari renk kodlari
P ) in ( ):
(0.1, 9.5 - j*0.1, f"Risk Score {
([0.4, 0.5], [0.5 - j*0.1]*2,
=3+7, =0.7)

# Sistem renk kodlari
s in ( . )
((0.15, 0.3 - k*0.05), 0.02, .cm. (k/

( )
(0.2, 9.3 - k*0.05, =8, ='center")

# Yorumlayici1 notlar

(0.5, 0.15, "Analysis Key Insights:", =9, ='center'

(0.5, 0.1, "e Higher risk scores strongly correlate with decre
=8, ='center"')

(0.5, 0.05, "e Sensory and cardiovascular systems show the\n
=8, ='center"')

(0.5, 0.0, "e Metabolic health deteriorates earlier in high-ri
=8, ='center"')

("The Bio-Wheel of Life: Holistic Health Balance Analysis",
=20, y=0.98, ='bold")
(0.5, .94,
"Visualizing the interconnectedness of body systems across age and
=14, ="center"', = . )




93])

life.png',

The Bio-Wheel of Life: Holistic Health Balance Analysis

Visualizing the interconnectedness of body systems across age and risk profiles
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Dental Dental

# Ornek veri
(42)
= 5000
. ({
age': .
'systolic':
'relaxation’
Cholesterol
"triglyceride': .
"HDL': (50,
"LDL"':

(40,

1))

# Saglik risk skoru hesaplama
['risk_score']
(df['systolic

110) / 40

(110,

Age 50-65, Risk Score 0-1

Renal

Metabolic

Hepatic

Sensory

Body Composition

Dental

Age 50-65, Risk Score 2-3

Renal

Dental

Age 50-65, Risk Score 4-5

Renal

Metabolic

Hepatic /

Sensory

15,
(120, 15,
(80, 10,
(190, 35,
(150, 45,
12, )
25

+

sensery

Hepatic

Body Composition

Age 65-80, Risk Score 0-1

Renal

bl Metabolic

jovascular

Age 65-80, Risk Score 2-3

Renal

. Metabolic

Sensory ‘Holistic Health Balance

vsiguhEel of Life

Dental

Each ‘bio-wheel" represents the average health status
of individuals within specific age and risk groups.

Risk Score 0-1

Risk Score 2-3

Risk Score &iiovascutar
Metabolic
Renal
Hepatic Analysis Key Insights:

+ Higher risk scores strongly correlate with decreased
Sensory health balance across multiple systems
- Sensory and cardiovascular systems sh
Dental most dramatic age-related decline patterns

+ Metabolic health deteriorates earlier in high-risk groups,
Body Compati it remains stable longer in low-risk individuals

olusturma (gercek verilerinizle degistirin)




[

['Cholesterol'] - 150) / 100 +
["triglyceride'] - 100) / 100 +
['LDL"'] - 100) / 50 -

['HDL'] - 60) / 20

risk_level'] = . (df['risk_score'], 5, =['Very Low', 'Low',

# 3D Kalp modeli i¢in parametreler

(0, 2*np.pi, 100)
(0, np.pi, 50)
( ’ )

# Kalp sekli i¢in fonksiyon

def

def

def

( ) , a=1):
return * (np. ( ) *

return

( , a=1):
return . ( ) * (1.5 + 0.5 *

# Ornek kisiler ic¢cin veri

= df. (5)
= {
'Very Low': 'green',
"Low': 'lightgreen',
'Moderate': 'yellow',
'High': 'orange',
'Very High': 'red’

(
=2, =3,
=[[{'type': 'surface', 'rowspan': 2, 'colspan': 2}, {'type': 'indid
[{"type': 'indicator'}, {'type': 'indicator'}, {'type': 'indicatd
=("Cardiovascular Digital Twin", "Blood Pressure", "Choles

bir hasta secelim

[e]

['risk_level']

[ ]

Kalp modeli

)
)
)

[[0, 'green'], [0.4, 'yellow'], [0.6, 'orange'], [1, 'red']]
= 0.5 + 0.5 * (np.sin(5* ) * np.cos(5*phi))




)

# Kan basinc1 gdstergesi

(
(
="gauge+number",
= ["systolic'],
={"text': f"Systolic BP<br><span style='font-size:0.8em;color:g
={
'axis': {'range': [None, 200]},
"bar': {'color': },
"steps': [
{'range’': [0, 120], 'color': 'lightgreen'},
{'range': [120, 140], 'color': 'yellow'},
{'range': [140, 180], 'color': 'orange'},
{'range’': [180, 200], 'color': 'red'}
1,
"threshold': {
"line': {'color': "red", 'width': 4},
"thickness': 0.75,
'value': 140

# Kolesterol gdstergesi

(
(

="gauge+number",

= ["Cholesterol'],

={"'text': "Total Cholesterol"},

={

'axis': {'range': [0, 300]},

'bar': {'color': 1

"steps': [
{'range': [0, 200], 'color': 'lightgreen'},
{'range': [200, 240], 'color': 'yellow'},
{'range': [240, 300], 'color': 'red'}

15

"threshold': {
'line': {'color': "red", 'width': 4},
'thickness': 0.75,
'value': 240

# Diizenleme
(
="Cardiovascular Health Digital Twin<br><span style='font-sizqg
=800,
=1200,
={

"camera': {

¥

"annotations’': [{
'showarrow': False,
'x': @0, 'y't 0, 'z': 1.5,
"text': f"Risk Level: {




import
import
import
import
from
from
import
from
from

(
.5, y=0.02,
="paper", ="paper",
"Analysis: This digital twin model shows cardiovascular health staf
=False,
( =12),
="#888",
="#fofofo",
=1,
=4

="'iframe_connected")

as

import
import
as
import
import

# Veri setini ylikLleyelim (gercek verilerinizi burada ylikleyin)
# Bu Ornek 1i¢in rastgele veri olusturuyorum

(42)
({

'age': . . (45, 15, 15000),

"height(cm)"': . . (170, 10, 15000),
'weight(kg)": . . (70, 15, 15000),
'waist(cm)': . . (85, 15, 15000),
'systolic': . . (120, 15, 15000),
'relaxation’: . . (80, 10, 15000),

'fasting blood sugar': . . (95, 20, 15000),
'Cholesterol’: . . (190, 40, 15000),
"triglyceride': . . (150, 80, 15000),
'"HDL': . . (50, 15, 15000),

"LDL": . . (120, 30, 15000)

1))

# BMI hesaplama
['BMI'] = ["weight(kg)'] / (( ["height(cm)']/100) ** 2)

# BMI kategorileri belirleme

= [
['BMI'] < 18.5),
['BMI'] >= 18.5) & ( ['BMI'] < 25),
['BMI'] >= 25) & ( ['BMI'] < 30),
['BMI'] >= 30)

= ['Skinny', 'Normal', 'Overweight', 'Obese’]

['BMI_category'] = . ( s )

# Iliski giiclendirmesi
# Kilo ve bel ¢evresi artisi kolesterol ve trigliseridi de arttirsin

for

in ['Cholesterol', 'triglyceride', 'LDL']:




HDL ve BMI ters orantil1 olsun
['HDL'] = ['HDL'] - ['BMI'] * np. . (0.3, 0.1, 15000)

SistemikR bir nabiz damari sekli olusturalim
= . ( =(16, 12))
("dark_background"')

3D Damar sistemi gorsellestirmesi
= . (111, ='3d")

Damar yolunu olusturalim
(0, 15, 1000)
/3
/3

(t) *
(t) *

Damar genisligi - kolesterol seviyesine gore degisecek
Ornek verileri kolesterol seviyelerine gére gruplayalim
['Cholesterol'], =6)
. ( JL'LDL']. ().
( JL'HDL']. -
( )['triglyceride']. OR

Renk haritas1 - tehlike seviyesini gdsterecek
= np. (0.1, 0.9, 6)
[cm. (x) for x in ]

Damar Risimlarini ¢izelim - her bir par¢a farkli kolesterol seviyesi ig¢in
= (t) /7 6
= 0.4

# Kolesterol plaklari
for i in (6):
*

= E + 1) * if i < 5 else (t)

# LDL ve trigliserit ylikseldik¢e damar daralir
= ( [i] / 1e0) * (
= * (1 - (0.7,

Degerler arttik¢a renk kRirmizilasir (risk artar)

= [i]

# Damarin bu kRismini ¢iz

(x[ rend], y[
=12%

# Plak olusumlari (LDL yliksekse daha fazla)
if [i] > 130:
= (( [i] - 100) / 10)
for _ in ( :
= np. . )
= 0.1+ ( [i] - 100) / 300
( [ 1, [ 1, [ 1, ="#ffccoo', s=120*

# Ilgili degerleri ekleyelim

# Kesit etiketleri ekleyelim
+0.5, +0.5,




color="white', fontsize=9)

# Kan hiicreleri
for _ in range(70):
pos = np.random.randint(@, len(t))
cell radius = 0.08
cell color = "#ff3333' # Kan hiicresi kRirmizi
ax.scatter(x[pos], y[pos], z[pos], color=cell_color, s=40, alpha=0.7)

# ERsen ayarlari

ax.set_xlabel('X', labelpad=15, fontsize=12)
ax.set_ylabel('Y', labelpad=15, fontsize=12)
ax.set_zlabel('Vein Length', labelpad=15, fontsize=12)
ax.grid(False)

ax.set_facecolor('black")
fig.patch.set_facecolor('black")

# Lejant ve renkler i¢in skala

cmap = cm.plasma

norm = plt.Normalize(min(cholesterol groups), max(cholesterol_groups))

sm = plt.cm.ScalarMappable(cmap=cmap, norm=norm)

sm.set_array([])

cbar = plt.colorbar(sm, ax=ax, pad=0.1)

cbar.set_label('LDL Cholesterol Level (mg/dL)', rotation=27@, labelpad=25,

# BaslikR ve analiz
plt.suptitle('CHOLESTEROL AND BLOOD VESSEL HEALTH', fontsize=22, color="'whit

# BMI ve Kolesterol iliskisini analiz edelim

bmi_chol_corr = np.corrcoef(data['BMI'], data['Cholesterol'])[0,1]
bmi_1dl _corr = np.corrcoef(data['BMI'], data['LDL'])[0,1]

bmi_hdl _corr = np.corrcoef(data['BMI'], data['HDL'])[0,1]

# Istatistiksel analiz notlari

analysis_text = (
f"ANALYSIS: High LDL cholesterol causes plaque formation in artery wall
f"Strong positive correlation between body mass index and LDL cholesterd
f"As HDL ('good cholesterol') levels drop, vascular risks increase..”

plt.figtext(@.5, 0.05, analysis_text, ha='center', fontsize=12, color='whitd
bbox=dict(facecolor="#d62728', alpha=0.7, boxstyle='round,pad=0.5"

plt.tight_layout(rect=[0, 0.07, 1, 0.9])
plt.savefig('kolesterol damar_sagligi 3d.png', dpi=300, bbox_inches="tight
plt.show()

CHOLESTEROL AND BLOOD VESSEL HEALTH
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( ANALYSIS: High LDL cholesterol causes plaque formation in artery walls.
Strong positive correlation between body mass index and LDL cholesterol (r=0.34) It is seen.As HDL (‘good cholesterol') levels drop, vascular risks increase..

import

import

import

import

from

import

from import

import

from import

# Veri setini ylikleyelim (ger¢ek verilerinizi burada ylikleyin)
. (42)
. ({
: np. . (45, 15, 15000),
'eyesight(left)': . (0.9, 0.5, 15000),
"eyesight(right)': (0.9, 0.5, 15000),
"hearing(left)': (50, 20, 15000),
"hearing(right)': (50, 20, 15000),
'dental caries': ([e, 1, 2, 3, 4, 5], 15000,
'systolic': . (120, 15, 15000),
'relaxation’: (80, 10, 15000)

})

# Yas ile gbz ve isitme iliskisi olusturalim
["eyesight(left)'] = ['eyesight(left)'] -
['eyesight(right)'] = ['eyesight(right)'] -
['hearing(left)'] = ['hearing(left)'] +
['hearing(right)'] = [ 'hearing(right)'] +

# Yas gruplari olusturalim
= [0, 20, 40, 60, 80, 100]
= ['0-20', '21-40', '41-60', '61-80', '81-100']
['age_group'] = pd.cut( ['age'], = s

# Figiir olusturalim - Insan viicudu ve duyusal yetiler analizi
= '#0f1931"' # Koyu mavi arka plan
= "#f9a825"' # Altin sarisi vurgu rengil
= '#e@eed' # A¢ik gri yazi rengi
= "#ff5722' # Turuncu vurgu

# 3x3 grid olusturalim
= . (4, 3, =[1, 4, 0.5, 0.5])
. ( =(16, 14))
. ( )

# Baslik i¢cin eksen tanimlama
= . (gs[@, :]) # Baslik i¢in eksen
('off') # Baslik alanini bos birakmak i¢in ekseni kapatalim

# Baslik ekleyelim
. (0.5, 0.5, "CHANGES IN HUMAN SENSORY SYSTEMS WITH AGE",
=22, = R ="'center"', ='center’,




Insan siliieti ve duyusal organlar
= . (gs[1, :])
. ( )
(-10, 10)
(-10, 10)
("off")

Insan viicudu silueti
Bas
= (e, 7), 2, ='#78909¢C ", =0.7, ec='white')
( )

((-2, 9), 4, ='#78909c¢ ",
( )

((-3, @), 1, 4, ='#78909c",
)

((2, @), 1, 4, ='#78909c ",
)

((-1.5, -5), 1, '#78909¢ ",
( )

((0.5, -5), 1, '#78909¢ ",
( )

Duyusal organlar ve verileri etiketlerde gosterelim
Yas gruplarina goére veriler
= . ('age_group').agg({

'eyesight(left)': 'mean’,

'eyesight(right)': 'mean’,

"hearing(left)': 'mean’,

"hearing(right)': 'mean’,

'dental caries': 'mean’

). (2)

# Gozler ve veriler
= ((-0.8, 7.5), 0.4, ='white",
( )
((0.8, 7.5), 0.4, ='white",
( )

# Gorme keskinligi gostergeleri - yas gruplarina gore
=[]
for i, i ( ):
, 'eyesight(left)']
, 'eyesight(right)']

(« . )

# GOsterge renkleri - gbrme keskinligi azaldik¢a kirmizilasan
if i > @: # ILk grup hari¢ (referans olarak kullanacagiz)

= .cm. (min(1.0, (0.0, )))

= .. (min(1.e, (0.0, )))

# Sol gbz i¢in gosterge
((-3-i, 7.5), 0.3,

='center"', ="bottom',
:.2F", ='center’, ="top',




((3+i, 7.5), 0.3,
)
(3+ ="'center', ="bottom',
(3+ c2F}, ='center', ="top',

# Kulaklar ve veriler
= ((-2.1, 7), 0.7, 90, 270, ='#e0e0ed "', =0.7)
( )
((2.1, 7), 0.7, -90, 90, ='#e0e0ed ", =0.7)
( )

# Isitme gbéstergeleri
in (
if i > @: # ILR grup haric
= . [ , 'hearing(left)']
= . [ , 'hearing(right)']

# Isitme icin renk (yiiksek deder = k6tii isitme)
= .cm. (min(1.0, (0.0, /100)))
= .cm. (min(1.0, (0.0, /100)))

# Isitme gostergeleri
(('3' ) 5): 9'3)
)
R ='center', ='bottom’,
:.1f} dB", ="'center"',

((3+i, 5), 0.3,
)
B ="'center"',
:.1f} dB",

# Dis problemleri gostergeleri
# Agrz
= ((0, 5.5), 0.7, 0, 180, ='#e0e0ed’,
( )

# Yasa gore dis clrlglu gostergeleri
for in (
if > 0:

, 'dental caries']
(1.0, (0.0, /5)))

# Dis clirigli gostergesti
= ((@J - '1)) 0.3,
)
(0, -i-0.5, , ='center"', ='bottom',
(0, -i-1.5, f"Curik: { L1F}Y, ='center"',

# Viicut ana organlari gdstergeleri
# Kalp
= ((o, 3), 0.6, ='#d32f2F", =0.7)
( )

(o, 3, "v", ='center', ='center"',

# Tansiyon degerleri
in ):
if > 0:
[ ['age_group'] == ][ 'systolic'].
[ ['age_group'] == ][ 'relaxation'].

# Tansiyon renk gostergesi
= .cm. ( (1.0, (0. -100)/80)




In [10]:

# Yas ve duyusal yetenekler

-0.3), 1, 0.6,

+0.7, ='center’,

> T )}/ {int(

iliskisi ac¢ciklamalari

# Baslik ve gborseli tamamlamak i¢in

. (
. Q)

=0.5)

CHANGES IN HUMAN SENSORY SYSTEMS WITH AGE

81-100 61-80 41-60 21-40 21-40 41-60 61-80 81-100
- > "l <o @ l" [
051 0.56 065 074 075 064 058 040
81-100 61-80 41-60 21-40 ‘ 2140 41-60 61-80 81-100
- @ o - o @ @
728dB 70.1dB 64.7dB 7dB 59.7dB 65.0dB 70.0dB 732dB
v
21-40 21-40
K. 3 (e
3 et |
Clugikal 7
@ [uies |

import
import
import as
import

Ciritk: 1.7

from import

import

as

from import

from import
import as

# Load your dataset here (replace with your actual data Loading)
# For this example, I'm generating random data

. . (42)
= pd. ({
'age': . .
"height(cm)"': .
'weight(kg)"': .
'waist(cm)":
'systolic':
'relaxation’': .
'fasting blood sugar':
'Cholesterol"': .
"triglyceride':
"HDL "' : .
"LDL": .
"AST':

(45, 15, 15000),
. (170, 10, 15000),
. (70, 15, 15000),
(85, 15, 15000),
(120, 15, 15000),
(80, 10, 15000),
. (95, 20, 15000),
(190, 40, 15000),
. (150, 80, 15000),
(50, 15, 15000),
(120, 30, 15000),
(24, 12, 15000),
(25, 15, 15000),

='bottom’,

)}




1)

# Calculate BMI
['BMI'] = ["weight(kg)'] / (( ["height(cm)']/100) ** 2)

# Create metabolic health score
def ( ):
= 100 # Starting score
# Deviations from normal ranges reduce the score
if ['systolic'] > 13@:
-= ( ["systolic'] - 130) * 0.5
if ['relaxation’'] > 85:
-= ( ['relaxation'] - 85) * 0.8
if ['fasting blood sugar'] > 100:
-= ( ["fasting blood sugar'] - 100) * 0.5
if ‘Cholesterol'] > 200:
-= ( ['Cholesterol'] - 200) * 0.2
if "triglyceride'] > 150:
-= ( ["triglyceride'] - 150) * 0.1
if "LDL'] > 130@:
-= ( ["LDL'] - 130) * 0.3
if "HDL'] < 48:
-= (40 - ['HDL']) * @.8
if "BMI'] > 25:
-= ( ['BMI'] - 25) * 2 # Higher penalty for BMI
if ["ALT'] > 4e:
-= ( ["ALT'] - 40) * ©.5 # Liver enzyme penalty
return (0, (100, )) # Clamp score between @ and 100

Calculate metabolic health score for each person
[ 'metabolic_score'] = . ( =1)

Determine metabolic syndrome risk category
[ 'metabolic_risk'] = . (
[ 'metabolic_score'],
=[0, 40, 60, 80, 100],
=["High Risk', 'Moderate Risk', 'Low Risk', 'Optimal'],
=True

Determine BMI categories
= [
['BMI'] < 18.5),
['BMI'] >= 18.5) & ( ['BMI'] < 25),
['BMI'] >= 25) & ( ['BMI'] < 30),
['BMI'] >= 30)

= ['Underweight', 'Normal', 'Overweight', 'Obese']
['BMI_category'] = . ( s )

Create age groups
= [0, 30, 40, 50, 60, 100]
= ['<30', '30-40', '41-50', '51-60', '>60']
["age_group’] = pd.cut( ["age'], = 5

Filtreleme: Negatif veya asiri yilksek yaslari kaldir
= [( ["age'] >=0) & ( ["age'] <= 100)]

--- Visualization: Human Body Metabolic Map ---
("dark_background"')
( =(18, 16))
('#0d1117"')

(4, 3,




# --- Title ---
= . (gs[o, :1)
("off")
(0.5, 9.5, "METABOLIC HEALTH RISK MAP",
=26, ="#00ffcc', ='center’, ='center"',
=[ . ( =2,
="bold")

# --- Human body and metabolic risk indicator ---
= . (gs[1, :1)
('#0d1117")
(-11, 11)
(-10, 13)
("off")

# Prepare data grouped by risk category
= . ("metabolic_risk’,
'systolic': 'mean’,
'relaxation’: 'mean’,
'fasting blood sugar': 'mean’,
'Cholesterol’': 'mean’,
"triglyceride': 'mean’,
'"HDL': 'mean',
'LDL': 'mean’,
'BMI': 'mean’,
'metabolic_score': 'mean’,
"ALT': 'mean’,
"AST': 'mean',
'Gtp': 'mean’

). (1)

# Risk colors
= {
'Optimal': '#e0ffo0',
'Low Risk': '#ffffeo',
'Moderate Risk': "#ff9900',
'High Risk': '#ffo000'
}

# Reorder risk_groups based on desired display order
= ['Optimal’, 'Low Risk', 'Moderate Risk', 'High Risk']

( )

# --- Draw central human body silhouette ---
(ax, =1.0,

='#3a3a3a’,

3* , + 7% ), (x + 3% )
2.5% , - 2% ), (x - 2.5%
='#3a3a3a’, ='white',

3* + 6.5% ), (x - 5%
5,5% , Y + 1.5% ), (x - 3%
="'#3a3a3a’, ='white’,

+ 6.5% ), (X + 5%




='#3a3a3a’,

.5* R
5% s
="'#3a3a3a"’

L B -
Rt s -
="'#3a3a3a’,

="#cco6ff’

Pancreas

kidneys
= ((x - 1.8%*
)
= ((x + 1.8%
. ( )
Fat tissue (waist area)
= ((x, + 0.5%
( )
tissue (legs)
- ((x - 2%
( )

(

# Draw mini-figures for each risk group
= {
'Optimal': (-7.5, @),
"Low Risk': (-2.5, @),
'Moderate Risk': (2.5, @),
'"High Risk': (7.5, @)

= 0.35

, in
not in
continue
J
"BMI']
[ , 'fasting blood sugar']
[ , 'Cholesterol']
, 'systolic']
[ , 'relaxation’]
, "HDL']
, "LDL']
, 'triglyceride']
, "ALT']
, 'AST']
, 'metabolic_score']




# Draw Mini1 Body

in

('white")
(0.7)

# Highlight Organs
= np. (1 - 120)) / 50, 0.1, 1.

= ((

- 85)) / 50, 0.1, 1.0

)s
*2,
=0.9,

- 23)) / 15, 0.1, 1.0)

+ 0.5% )
*2, 1.5% *2,
B =0.7,
)

- 100)) / 100
- 40)) / 40
- 150)) / 200
(0.8 + *9.4 -

( )

)
.5, (8 - i*1.5)%

)*3,
+ i*0.1,

f"Score: { :.0fF\n"

f"BMI: { :.1fF\n"

f"Blood Sugar: { :.0f} mg/dL\n"
f"BP: { :.0f}/{ :.0f} mmHg\n"
f"HDL: { :.0f} / LDL: { :.0fF\n"

FUALT: { :.0f} u/L"

='center’, ='bottom’,




=" #1f1f1f",

# --- Metabolic Risk Distribution Analysis ---

= . (es[2, :1)
. ('#0d1117")

Risk groups by age distribution
= pd. ( ['age_group'], [ 'metabolic_risk'],

= . ( = ] -

# Stacked bar chart

[i] +

='center’, ='center'

# Axes and Title adjustments
("Age Groups', =12, ='white"',
("Percentage (%)', =12, ='white’,
("Metabolic Risk Distribution by Age Group',
(0, 100)

( ='white’, =0)

='x',
( ='y', ="'white")

# Grid and Spines
(True, ='--", . ='#ccccecc')
["top']. (False)
["right']. (False)
[ 'bottom']. ('#555555")
['left']. ('#555555")

# Legend
='upper center’,
=False,

# --- Analysis Summary Note ---
= . ( [31 ])
("off")
('#0d1117")

# Calculate correlations and percentages
= [["age', 'metabolic_score'
if ( ) > 1:
( [ "metaboli
( [ "metaboli

[ 'metabolic_risk'] == 'High Risk'). () * 100
[fage'] < 40]

[ 'metabolic_risk'] == 'High Risk').




# Analysis text
= (

f"ANALYSIS SUMMARY:\n"

f"Metabolic health risks tend to increase with age (Correlation with Scg

f"Higher BMI is strongly associated with lower metabolic scores (Correls

L :.1f}% of the population is categorized as 'High Risk'.

f"In the under-40 age group, the High Risk percentage is {

# Add a styled text box

((0.05, 0.05), 0.9, 0.9, ="round, pad=0
="'#lala2e', =0.8, ="#00ffcc',

=False

5 ='center’,
='white"',
1.4, =True)

# --- Final Adjustments and Save ---

( =2.5, =3.0, [0, ©.03, 1, 0.97])
("metabolic_health_risk_map.png"', =300, ="'tight"',
0

METABOLIC HEALTH RISK MAP

Score: 89 Score: 72 Score: 53
BMI: 225

Score: 34
BMI: 261 BMI: 308 BMI: 359
Blood Sugar- 90 mg/dL Blood Sugar: 99 mg/dL Blood Sugar: 107 mg/dL Blood Sugar: 113 mg/dL
BP: 118/79 mmHg BP: 122/81 mmHg /87 mmHg
HDL: 52/ LDL: 114 HDL: 48/ LDL: 125 HDL: 43/ LDL: 133 HDL: 39 / LDL: 140
ALT: 24 UL ALT: 26 UL ALT: 27 UL ALT: 29 UL

Optimal Low Risk Moderate Risk

Metabolic Risk Distribution by Age Group
100 -

80+
- - - -
60 -

40 -

Percentage (%)

<30 30-40 41-50 51-60

= Optimal mmm Low Ris?9€ @'Pfderate Risk =1 High Risk

ANALYSIS SUMMARY:
Metabolic health risks tend to increase with age (Correlation with Score: -0.01).
Higher BMI is strongly associated with lower metabolic scores (Correlation: -0.47).
0.7% of the population is categorized as 'High Risk'.

In the under-40 age group, the High Risk percentage is 0.7%

LU import

= 9398
= 5602




# Gorsel boyutu
= 600
= 100

# Yeni bos gorsel (sigara sekli)
('ReB*, ( s
(img)

# Sigara gévdesi (tam uzunluk)
= (50, 40)
= (550, 60)
q P 1, ='lightgray’,

# Icenler orani: sagdan sola yanikR Rismi (kRirmizi)
= (( [e] -
(
[e] -
='orangered'

)

# Filtre Rismi: solda sabit turuncu alan
= 30
(
[el, [1],
='orange'

)

# Yiizdeleri yaz
= 16
try:
("arial.ttf",
except

O

[@] + 5, 5), f"Non-smokers: {
(( [e] - 200, 70), f"Smokers: { Y {

( =(10, 2))
(img)
("off")
("=2 Smoking Distribution on a Cigarette")

Q)

0 Smoking Distribution on a Cigarette
Non-smokers 9398 (62.7%)




Generate summary information for each column in the DataFrame.

Parameters:
df (DataFrame): Input DataFrame.

Returns:
DataFrame: DataFrame containing summary information for each column.
=[]

for in

0
) * 100 if > 0 else @

O
D:

= 'no value'
= 'no value'

({
'Column_name':
'Data_Type':
"Count':
"NaN_Count':
"NaN_Percent':
"Unique_Count':
'Max_Value':
'Min_Value':
'Sample_Value':

Out[13]: Column_name Data Type Count NaN_Count NaN_Percent Unique Count Max




In [14]: ("/kaggle/input/binary-smoke-detector/train.csv")

(1, 2, =(12, 6)) # 2M yatay yap1

# --- Sol: Donut Chart ---
= ['smoking']. O

= ['#d3d3d3', '#ffe000'] # duman grisi ve kirmizi

# Donut chart

s = ax[@].pie( s
[0]. ('Smoking Donut Chart’,

# --- Sag: Countplot ---
. (x="smoking", =df, =[ '#d3d3d3', '#ffo000"
[1]. ("Smoking Distribution’, ='red")

# Sayilari lstiine yaz
in [1]. :
= p. O
[1]. (f'{ o (p. () +

='center’, ="bottom"',

8000 4

6000 4

count

4000 1

20001

10

1.0
smoking

In [15]: = ['hearing(left)', 'hearing(right)', 'dental caries']

= . (1, 3, =(18, 5)) # 1 satirda 3 grafik
= ['#d3d3d3', '#ff0000']

in (
[i]

J - J

(x=
(f'{ } Distribution’,

# Sayilar1 c¢ubuklara yaz
in :




In [16]:

Out[16]:

In [17]:

Index([ 'age',

"height(cm)"',

‘eyesight(right)’,

‘relaxation’,

"HDL', 'LDL',

"ALT'
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‘Gtp',
dtype="object")
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fe—

'weight(kg) ',
"hearing(left)"',
'fasting blood sugar',
"hemoglobin', 'Urine protein’,

‘dental caries',

'waist(cm) ",
'hearing(right)’,
'Cholesterol’,

'smoking'],

={0.0:

"#d3d3d3",

[P
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