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Appendix 1. Preview of Raw Data in Graph

RAW DATA VISUALIZATION (Before Preprocessing)

N -

Appendix 2. Preview of Raw Data in Table

Dt Pt pan Disy
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id

=~ & o k= M

walkiu

22/07/2025 18:52
22/07/2025 18563
22/07/2025 18:59
22/07/2025 19:02
22/07/2025 1907
22/07/2025 1908
2200712025 19:11

watar_level_stalus  waler_temp_c

Air Krg 1em a0.825
Air Krg 1em 0825
Tinggi Mormal G0.625
Tinggi Marmal A0.625
Air Krg 1em 30825
Air Krg Tem G0.625

Air Krg lem A05.625

ids ppm

316,385
318.574
317 .82
318.762
318.951
318.574

18,103

ph_value

T54.187
T5T.656
TEEEET
THEE.2148
T55.963
T55.969

TH4 18T



Appendix 3. Preview of Data Processed in Graph
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Appendix 4. Preview of Unscaled Version Dataset Prepared

i
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time temparature
2025-09-24 11:00:0C
2025-09-24 11:30:0C
2025-09-24 12:00:0C
2025-09-24 12:30:0C
2025-09-24 13:00:0C
2025-09-24 13:30:0C
2025-09-24 14:00:0C
2025-09-24 14:30:0C

2025-08-24 15:00:0C

2025408-24 15:30:0C

0.5250755287
05770392749
0.6229607251
0.6531722054
0.GBIER3G6E58
0.7208459215
0.7208459215
0. 7438066465
0.75B3081571

07740181269

ph
0.4204545455
0.4507TETETER
0.4507TETETER
0. 4507TETE5TER
0. 4507TETE5TER
0. 4507TETE5TER
04356060808
04431818182
0. 4507TETE5TER

04507575758

Appendix 5. Preview of in Scaled Version Dataset Prepared

time

202509-24 11:00:0C
202508-24 171:530:0C
2025408-24 12:00:0C
202509-24 12:30:0C
202508-24 13:00:0C
2025-08-24 135:30:0C
202509-24 14:00:0C

2025408-24 14:30:0C

0.5250TEE2RT
OATTOER2T449
06229607251
0.6hE1T22054
O.GRA3B3GR5R
0. 7208459215
0. 7208459215

Q. 7438065465

temparature_scaled ph_scaled

04204545455
0.45075TATHE
0.45075757HE
0.4507TETHTHR
0.450757ATHA
0.4507TETHTHR
0. 4556060606

04431818182

tds_scaled

00070889115
QO03TEE0ORGT1EE
000283235646
O003TEE0ORGT1EE
001574434453
0019789522
00227165168

Q003TEG0RG133

tds date temparature_ariginal ph_original

00070983115 2025-09-24 2863
0.0037BE0BE133 2025-09-24 29.06
00028395648 2025-09-24 29.44
0.0037BE0BE133 2025-09-24 29.69
0.01514434453 2025-09-24 2994
0.0198769522 2025-09-24 30.25
00227165168 2025-09-24 30.25
0.0037BE0BE133 2025-09-24 30.44
0.B2BTT42548 2025-09-24 30.58
09455750118 202503-24 3089

T.28
T.a2
T.a2
T.a2
T.a2
T.a2

T3
7.3
T.a2

T2

7
22
25

BT6.6

1057.5



Appendix 6. Preview of Input Sequence
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Appendix 8. Link of All Datasets and Data Visualization

https://go.undikshatac.id/dataset LSTM livinglab

Appendix 9. Source Code

https://github.com/cindyhps/Istm forecast :livinglab

Appendix 10. Code Snippet of LSTM Model Architecture
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Appendix 11. Code Snippet of Data Preprocessing Stage

‘ Clean Raw Data
df LOAD{ raw_sensor_data)
df « RENAME columns {waktu -« ne, wat
temperature,
ph_value -+ ph, tds_ppm — tds)
df KEEP columns [time, temperature, ph, tds]
CONVERT [temperature, ph, tds] TO float

Filter by Time Intervalt —
R rows WHERE minute(time) IN [0, 30]
by time ASCENDING

DROP DUPLICATE timestamps

3. Handle Missing Values
FOR each column IN [temperature, ph, tds]:
FILL missing values using forward-fill, then backward-fill
END FOR

4. Outlier Detection & Removal
column IN [temperature, ph, tds]:
+ COMPUTE 25th and 75th percentile
Q3 - q1
gl
upper -+~ Q3 +
REMOVE rows WHERE valu wer OR value > upper
END FOR

5. Select Last N Days —
cutoff «— max(time) - TOTAL_DAYS_MISTORY (9@ days)
df w« FILTER rows WHERE time 2 cutof
df +~ SELECT last DATA_POINTS_TOTAL (43

/- 6. Sliding Window Sequence Generation
sequences « [

FOR 1 FROM # TO (lenldf) WINDOW_S1Z% FORECAST _HORIZON) STEP
STEP_SIZE:
window « df{i : + WINDOW_SIZE) // lookback =

df{1 + WINDOW_SIZE
1 + WINDOW _SIZE + FORECA

FOR each feature f IN [temperature, ph, t
feature_sequence[f) « window[f)
target_sequence[f] — targets(

END FOR

5. APPEND({feature_sequences, t et_sequences,
iH)
Save —

SAVE sequences TO col ned_sequences_corrected.csv

OUTPUT: combined_sequences_corrected.csy

END DataPreprocessing

125



Appendix 12. Code Snippet of Data Scalling Stage

bined sequences corrected

Load & Sort
df «— LOAD(combined_sequences_corrected

df ~— SORT by _id ASCENDING

2. Parse Array Columns
FOR each column IN feature_co
FOR ros:
string "[x

array

END FOR
END HOR

truct 30 Arrays
ture columns J + N_FEATURE

&L columns « shape _HORIZON,

Train / 1dation / Test (¢ logical) —
floar(0.70 « X)
val_slze floor(i0.20 « ¥)

Test_size N train_sire

Fit
Nirda Ller()
MinMa aler()

_X.FIT train reshaped ) pravents

or_y.FIT y_train reshap

TransFarm A
scaled aler X.IR (¢ reshape

scaler . f reshape

aler A TRANSFORN( X _val reshape

Ler_y. [RANSFORN( shape

aler_X . TRANSFORM( X

aler_y. TRANS

SAVE {X_train_scaled, y_trai
y_val aled,

y_test_scaled} T0 scal

10 scaler

10
OUTPUT: scaled_cata

END DatasetScaling
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