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215,1.05,92,0.
218,1.06,93,0.
237,1.16,86,0.

ol
ol
ol
»1
ol
ol
»1
ol
ol
ol
»1
ol
ol
»1
ol
ol
»1
»1
ol
ol
»1
ol
ol
ol
»1
ol
ol
»1
ol
ol
»1
»1
ol
ol
»1
ol
ol
»1
»1
oil
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261,1.28,93,0.
253,1.24,82,0.
243,1.19,89,0.
218,1.07,90,0.
225,1.10,87,0.
298,1.46,94,0.
210,1.03,85,0.
289,1.41,88,0.
276,1.35,91,0.
238,1.16,92,0.
284,1.39,83,0.
240,1.17,80,0.
221,1.08,87,0.
299,1.46,84,0.
233,1.14,95,0.
270,1.32,82,0.
291,1.42,90,0.
263,1.29,93,0.
254,1.24,86,0.
247,1.21,89,0.
218,1.07,84,0.
267,1.31,94,0.
285,1.39,85,0.
293,1.43,92,0.
269,1.31,91,0.
278,1.36,86,0.
214,1.05,88,0.
262,1.28,82,0.
215,1.05,95,0.
288,1.41,93,0.
257,1.26,89,0.
293,1.43,85,0.
230,1.12,94,0.
278,1.36,88,0.
227,1.11,90,0.
232,1.13,84,0.
248,1.21,83,0.
259,1.27,92,0.
234,1.14,86,0.
292,1.43,88,0.

ol

256,1.26,91,0.
298,1.46,94,0.
260,1.27,80,0.
214,1.05,85,0.
236,1.15,82,0.
293,1.43,93,0.
241,1.18,84,0.
211,1.03,91,0.
265,1.30,89,0.
226,1.11,94,0.
266,1.30,87,0.
273,1.34,83,0.
257,1.26,82,0.
298,1.46,95,0.
243,1.19,92,0.
213,1.04,87,0.
296,1.45,85,0.
229,1.12,93,0.
284,1.39,80,0.
291,1.42,90,0.
268,1.31,81,0.
237,1.16,84,0.
250,1.22,88,0.
298,1.46,93,0.
292,1.43,86,0.
236,1.15,91,0.
260,1.27,94,0.
215,1.05,95,0.
270,1.32,89,0.

45,160,
43,
42,

249,1.22,80,0.3

295,1.44,93,0.
257,1.26,80,0.
294,1.44,92,0.
223,1.09,94,0.
239,1.17,83,0.
295,1.44,87,0.
214,1.05,92,0.
231,1.13,90,0.
266,1.30,94,0.

i

R

-

NNPWNoSORNN®

)

o e

]

, ......
T T e e e e e e e e e e e e e e e e e e e e e e

NAEOONAOUR




223,1.09,82,0.
271,1.32,80,0.
263,1.29,89,0.
230,1.12,95,0.
248,1.21,92,0.
214,1.05,93,0.
276,1.35,84,0.
294,1.44,89,0.
267,1.31,90,0.
208,1.02,82,0.
290,1.41,93,0.
248,1.21,85,0.42,87,0.43,1
392,1.92,101,0.49,112,0.55,2
407,1.99,97,0.47,120,0.59,2
374,1.83,96,0.47,118,0.58,2
421,2.06,103,0.50,133,0.
439,2.14,108,0.53,137,0.6
363,1.78,110,0.54,100,0.
371,1.81,105,0.51,109,0.5
397,1.94,102,0.50,121,0.5
411,2.01,97,0.47,126,0.62,2
430,2.10,95,0.46,129,0.63,2
366,1.79,98,0.48,110,0.54,2
355,1.74,99,0.48,107,0.52,2
446,2.18,107,0.52,138,0.
441,2.16,109,0.53,136,0.
375,1.83,104,0.51,118,0.
383,1.87,103,0.50,124,0.
401,1.96,100,0.49,132,0.
417,2.04,108,0.53,139,0.
428,2.09,106,0.52,128,0.
412,2.02,97,0.47,110,0.
,1.74,101,0.49,98,0.
,1.78,95,0.46,103,0.
,1.82,97,0.47,112,0
,1.86,100,0.49,116,0.
5,1.93,108,0.53,127,0.
,2.11,103,0.50,135,0.
448,2.19,110,0.54,138,0.
451,2.21,109,0.53,140,0.

W W w W w
WL NO WU
= N A

I
x®]

369,1.80,102,0.50,115,0.
377,1.24,104,0.51,119,0.
390,1.91,167,0.52,131,0.
426,2.08,108,0.53,134,0.
439,2.14,100,0.49,122,0.
364,1.78,95,0.46,106,0.5
379,1.85,96,0.47,111,0.5
391,1.92,99,0.48,125,0.6
409,2.00,103,0.50,133,0.
427,2.08,110,0.54,135,0. 5
445,2.17,108,0.53,140,0.6
451,2.21,107,0.52,137,0.6
358,1.75,101,0.49,96,0.47, 2
366,1.79,98,0.48,101,0.49,2
374,1.83,102,0.50,115,0.56, 2
392,1.92,109,0.53,123,0.60, 2
495,1.98,110,0.54,127,0.62,2
419,2.05,96,0.47,118,0.58,2
436,2.13,105,0.51,134,0.66,2
450,2.20,108,0.53,139,0.68,2
361,1.77,100,0.49,97,0.48,2
370,1.81,103,0.50,105,0.51, 2
383,1.87,99,0.48,113,0.55,2
395,1.93,97,0.47,120,0.59,2

412,2.02,110,0.
429,2.09,105,0.

444,2.17,107,0.

54,128,0.63,2
51,121,0.
52,137,0.

55,1.74,106,0.52,99,0. 4
,1.77,104,0.51,102,0.
,1.86,108,0.53,119,0.

7,1.94,110,0.54,128,0.
417,2.04,101,0.49,135,0.66,
430,2.10,99,0.48,122,0.60,2
446,2.18,104,0.51,133,0.65,2
451,2.21,97,0.47,137,0.67,2

363,1.78,110,0.54,106,0.52, 2

372,1.82,109,0.53,108,0.53,2

389,1.99,108,0.53,117,0.57, 2

404,1.98,103,0.50,129,0.63,2

421,2.06,95,0.46,131,0.64,
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3 326,1.59,103,0.50,113,0.
448,2.19, 1@1 0. 49 139 0. 68 p) 325,1.59,104,0.51,118,0.
360,1.76,100,0.49,95,0.46,2 324,1.58,102,0.50,109,0.
371,1.81,102,0.50,102,0.50,2 323,1.58,101,0.49,110,0.
389,1.90,97,0.47,114,0.56,2 322,1.57,100,0.49,117,0.
401,1.96,104,0.51,125,0.61,2 321,1.57,102,0.50,119,0.
416,2.04,110,0.54,132,0.65,2 320,1.56,104,0.51,115,0.
434,2.12,109,0.53,138,0.68,2 319,1.56,103,0.50,111,0.
451,2.21,108,0.53,140,0.69,2 318,1.55,101,0.49,118,0.
359,1.76,96,0.47,97,0.48,2 317,1.55,102,0.50,116,0.
369,1.80,101,0.49,103,0.50,2 316,1.54,103,0.50,115,0.
386,1.89,105,0.51,121,0.59,2 315,1.54,101,0.49,113,0.
398,1.94,103,0.50,126,0.62,2 314,1.53,102,0.50,118,0.
413,2.03,98,0.48,132,0.65,2 313,1.53,104,0.51,119,0.
437,2.13,106,0.52,137,0.67, 312,1.52,103,0.50,111,0.
450,2.20,110,0.54,140,0. 311,1.52,102,0.50,110,0.
3%2 1.72,103,0.50,112,0. 310,1.52,100,0.49,116,0.
1 1.72,104,0.51,113,0. 309,1.51,101,0.49,117,0.
,1.71,102,0.50,115,0. 308,1.51,102,0.50,112,0.
,1.71,103,0.50,111,0. 307,1.50,105,0.51,118,0.
.50,118,0. 306,1.50,104,0.51,115,0.
.49,117,0. 305,1.49,102,0.50,113,0.
.49,113,0. 304,1.49,103,0.50,116,0.
.50,119,0. 303,1.48,104,0.51,119,0.
.49,110,0. 302,1.48,101,0.49,117,0.
.51,115,0. 301,1.47,103,0.50,114,0.5
.50,118,0. 268,1.31,84,0.41,81,0.4
.50,111,0. 257,1.26,90,0.
.49,116,0. 250,1.22,93,0.
.49,113,0. 238,1.15,92,@.45 79 0.
.49,118,0. 266,1.30,89,0.44,87,0.
.50,117,0. 225,1.10,81,0.40,97,0.
.49,110,0. 226,1.10,95,0.
.50,112,0. 279,1.36,93,0.
.51,119,0. 245,1.2@,82,@.40 88 0.
.50,111,0. 210,1.03,85,0.
.50,115,0. 233,1.14,92,@.45 75 0.
.49,118,0. 258,1.26,84,0.41,8
.51,119,0. 296,1.45,95,0.46, 91 0.4
.51,116,0. 29@,1.42,83,@.40,78,6.38,
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221,1.08,94,0.
200,0.98,89,0.
243,1.19,90,0.
297,1.45,84,0.
278,1.36,90,0.
262,1.28,91,0.
314,1.54,96,0.
351,1.72,109,0.53,74,0.
349,1.71,103,0.50,99,0.
405,1.98,102,0.50,79,0.
438,2.14,110,0.54,97,0.
332,1.62,100,0.49,81,0.
377,1.84,101,0.49,92,0.
344,1.68,95,0.46,75,0.37,2
420,2.06,106,0.52,99,0.48,2
389,1.90,97,0.47,98,0.48,2
365,1.78,108,0.53,83,0.41,2
412,2.01,100,0.49,79,0.39,2
318,1.56,109,0.53,87,0.42,2
351,1.72,98,0.48,94,0.46,2
430,2.10,106,0.52,73,0.36,2
337,1.64,104,0.51,82,0.40,2
403,1.97,95,0.46,88,0.43,2
369,1.80,110,0.54,92,0.45,2
327,1.59,101,0.49,96,0.47,2

295,1.44,92,0.
298,1.46,90,0.
297,1.45,93,0.
299,1.46,94,0.
296,1.45,92,0.
298,1.46,95,0.
297,1.45,94,0.
294,1.44,93,0.
293,1.43,92,0.
295,1.44,91,0.
297,1.45,90,0.
298,1.46,93,0.
296,1.45,94,0.
299,1.46,93,0.
298,1.46,92,0.

45,88,0.43,1
44,87,0.43,1
46,89,0.43,1
46,90,0.44,1
45,91,0.45,1
46,86,0.42,1
46,88,0.43,1
46,90,0.44,1
45,89,0.43,1
45,87,0.43,1
44,92,0.45,1
46,91,0.45,1
46,90,0.44,1
46,88,0.43,1

297,1.45,94,0
295,1.44,95,0.
296,1.45,93,0.
298,1.46,94,0.
297,1.45,93,0.
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Script Data Train Python

pandas pd
sklearn.model selection train test split
sklearn.preprocessing StandardScaler
sklearn.neighbors KNeighborsClassifier
sklearn.metrics accuracy_score, classification_report, confusion_matrix
seaborn sns
matplotlib.pyplot plt
joblib

data = pd.read_csv("data_sensor.txt")

print(™\n 5 Data Pertama ===")
print(data.head())

X = data[['MQ135°, *MQ137°, "MQ4']]
y = data["Label"]

scaler - StandardScaler()
X_scaled - scaler.fit_transform(X)

X train, X test, y train, y test
X scaled, y, t

knn = KNeighborsClassifier(n
knn.fit (X train
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y pred - knn.predict(X test)
acc = accuracy score(y test, y pred)

\ HASTL EVALUASI =
"Akurasi Model: {acc 1
Classification Report:

classification_report(y_test, y_pred, target na ["Bersih (1)', 'Kotor (2)'1]))

print(*\nConfusion Matrix:™)
cm = confusion matrix(y test, y pred)
print(cm)

plt.figure(figsize=(5, 4))
sns.heatmap(cm, annot-True, cmap-"Blues', fmt-'g",
i ;[ "Pred Bersih', 'Pred Kotor'],
abels=[ "Akt Bersih', "Akt Kotor'])

plt.title("Confusion Matrix KNN (Deteksi Kebersihan Kandang)™)
plt.xlabel("Prediksi™)

plt.ylabel("Aktual™)

plt.tight_layout()

plt.show()

joblib.dump(knn, 'model_knn.pkl")
joblib.dump(scaler, 'scaler.pkl")

print( Model dan scaler berhasil disimpan sebagai:™)
print("- model_ knn.pkl™)
print("- scaler.pkl™)

print("\nSelesai training! Model siap digunakan untuk prediksi realtime.")
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Script Real Time Predict Python

serial
joblib
re
pandas
time

port
baud
ser = serial.Serial(port, baud, timeout-1)

model - joblib.load('model knn.pkl")
scaler = joblib.load('scaler.pkl®)
print(“Sistem sudah siap membaca data realtime...\n")

Tr

line - ser.readline().decode( utf-8').strip()
line:

match = re.findall(
rUMQ135=(\d+\ . \d+)\s+MQ137=(\d+\.\d+)\s
line

match:
v135, v137, v4 - map(float, match[B])

al35 - int((v135
a137 = int((v137
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X_test - pd.DataFrame([[al35, al37, a4]], umns=[ "MQ135", "MQ137", 'MQ4"' 1)

X_scaled = scaler.transform(X_test)

pred = model.predict(X scaled)[0]
kondisi "BERSIH" pred 1

print(
f"MQ135={al35}
F"MQ137-{al137}
==> STATUS: {kondisi}"

ser.write((kondisi \n").encode())

time.sleep(1)

KeyboardInterrupt:
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80

Script Arduino

#include <Wire.h>
#include <LiquidCrystal TI2C.h>

LiquidCrystal T2C lcd(ex27, 20, 4);
int relayPin = 2;

void setup() {
Serial.begin(9660);
led.init();
led.backlight();

pinMode(relayPin, OUTPUT);
digitalWrite(relayPin, LOW);

lcd.setCursor(e, @);
led.print("Mode: Realtime KNN");
delay(10e0);

led.clear();

}

void loop() {
int mgl35 = analogRead(A®);
int mgl137 = analogRead(Al);
int mg4 = analogRead(A2);
float v135 = mql35 * 5.6 / 1023.9;
float v137 = mql137 * 5.0 / 1023.9;
float v4 =mg4a * 5.0 / 1023.0;
// === KIRIM FORMAT KE PYTHON ===

Serial.print("mMQ135="); Serial.print(vi13s,

Serial.nrint("™ MO137="Y: Serial.nrint{vi37.

2);



33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
5@
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Serial.brint(“ MQ13?=;); Serial;prinf(v137, ﬁ};
Serial.print(" MQ4="); Serial.println(v4, 2);

// === TAMPILKAN KE LCD SECARA RAPI
lcd.setCursor(e, 8);
led.print("MQ135: ");
led.print(mgl3s);

led.print(™ (");

led.print(vi3s, 2);

led.print(™v) ™);

led.setCursor(e, 1);
led.print("MQ137: ");
led.print(mq137);
led.print(™ (");
led.print(vi37, 2);
led.print("v) ");

lcd.setCursor(e, 2);
led.print("MQ4 : ");
led.print(mgd);
led.print(™ (");
led.print(va, 2);
led.print("v) ™);

// === TERIMA HASTL KLASTFTIKAST DART PYTHON ===

if (Serial.available()) {

String status = Serial.readStringUntil('\n");

status.trim();

lcd.setCursor(e, 3);
led.print("sTATUS: ");
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

82

h

lcd.setCursor(e, 3);
led.print("sSTATUS: ");
led.print(status);
led.print(" ")

if (status == "KOTOR") {
digitalWrite(relayPin, HIGH);
} else {
digitalWrite(relayPin, LOW);

}
¥

delay(1000);
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