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Appendices

Appendices 1. Finite State Machine (FSM) and Hysteresis Logic Pseudocode

/] == e
// 1. FUNGSI PENGAMANAN TORSI AKTUATOR (SERVO)
A T
FUNCTION Eksekusi_Aktuator_Aman(target_drain, target_refill):
// Eksekusi Servo Drain
IF target_drain != sudut_drain_sebelumnya THEN
KIRIM_PWM(Servo_Drain, target_drain)
sudut_drain_sebelumnya = target_drain
waktu_gerak_drain = MILISEKON_SEKARANG ()
drain_bergerak = TRUE
END IF

// Eksekusi Servo Refill
IF target_refill != sugd
KIRIM_PWM(Serv

ill_sebelumnya THEN

END IF

// Protek : C tus si y elah 2 detik
IF drain_ TR N EKARANG () -
waktu_gera ) T S

PUTUS

drain_
END IF

IF refill_be
waktu_gerak_re
PUTUS_PWM (
refill_bergera
END IF
END FUNCTION

ON_SEKARANG () -

R e e e e e
// 2. FUNGSI LOGIKA HISTERESIS DAN FINITE STATE MACHINE (FSM)
L i e T T T T e e T R T T T T e T T R T i e i i
FUNCTION Jalankan_Sistem_FSM(tinggi_air, nilai_pH, nilai_TDS):

// --- Evaluasi Logika Histeresis ---
IF tinggi_air >= 80 THEN is_drain_air = TRUE
ELSE IF tinggi_air <= 75 THEN is_drain_air = FALSE

IF nilai_pH <= 6.5 OR nilai_pH >= 9.0 THEN is_drain_pH =
TRUE

ELSE IF nilai_pH >= 7.25 AND nilai_pH <= 8.5 THEN
is_drain_pH = FALSE

IF nilai_TDS >= 700 THEN is_drain_TDS = TRUE
ELSE IF nilai_TDS <= 650 THEN is_drain_TDS = FALSE
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// —--- Transisi Finite State Machine (FSM) ---
SWITCH (state_saat_ini):
CASE STANDBY:
target_sudut_drain = 0
target_sudut_refill = O

IF tinggi_air < 70 THEN
state_saat_ini = REFILL
ELSE IF (is_drain_air OR is_drain_pH OR
is_drain_TDS) THEN
state_saat_ini = DRAIN
END IF
BREAK

CASE DRAIN:
target_sudut_refill = 0
target_sudut_drain = 90 // Katup pembuangan terbuka

IF (NOT is_drain_air) AND (NOT is_drain_pH) AND (
NOT is_drain_TDS) THEN
state_saat_ini = STANDBY
ELSE IF ting /

pengisian terbuka

_drain_pH) AND (

Safety override

target_sudut_réfill =.90 // Katup pengisian terbuka
IF tinggi_air >= 75 THEN
state_saat_ini = STANDBY
END IF
BREAK

CASE FAIL_SAFE:
target_sudut_drain = 0
target_sudut_refill = 0

IF status_semua_sensor == NORMAL THEN
state_saat_ini = STANDBY

END IF

BREAK

END SWITCH

Eksekusi_Aktuator_Aman(target_sudut_drain,
target_sudut_refill)

END FUNCTION
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// 3. PROGRAM UTAMA (MAIN LOOP)

L

FUNCTION Loop_Utama():

WHILE (SISTEM_MENYALA) DO

// Pembacaan Sensor secara berkala (Setiap 5 Detik)
IF (MILISEKON_SEKARANG() - waktu_baca_terakhir >= 5000)
THEN

// Pembacaan sensor

pH_aktual = BACA_SENSOR (SENSOR_PH)
TDS_aktual = BACA_SENSOR (SENSOR_TDS)
air_aktual = BACA_SENSOR(SENSOR_ULTRASONIK)

waktu_baca_terakhir = MILISEKON_SEKARANG ()

// Pengecekan Error Sensor (Deteksi NAN)
IF (IS_NAN(pH_aktual) OR IS_NAN(TDS_aktual) OR
IS_NAN(air_aktual)) THEN
durasi_erx

rasi_error + 5000

Jalanka SM (air_aktu ctual, TDS_aktual)
R air_aktual,

TUNGGU (10 , og Timer Reset (WDT)

END WHILE

END FUNCTION -
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