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# ===== #7#R: TFLite INTS(AH A& HIZint8) #EME S =====
def rep_ds():
P RET—FE2ERFD Z Ra7ZEME(K KI ~5)vINTHEZS
for i in range(min(len(X), 2048)): # LR TH=1t
x = X[i]. astype (np. float32). copy ().
# 20=H0 )y T (FBERFHXDLX T EHTHDHHIR)
x = np.clip(x, -K_CLIP, K _CLIP)
yield [x.reshape(1, -1)]

converter_i8 = tf. lite. TFLiteConverter. from_keras_mode!| (autoencoder)

converter_i8.optimizations = [tf. lite. Optimize. DEFAULT]

converter_i8. representative_dataset = rep_ds

converter_i8. target _spec. supported ops = [tf. lite.OpsSet. TFLITE_BUILTINS INT8]

converter_i8. inference_input_type = tf.int8

converter_i8. inference_output_type = tf. int8

tflite_model_i8 = converter_i8. convert ()

with open(“autoencoder_model _int8. tflite”, “wb”) as f:
f.write(tflite_model_i8)

print("®@ ETILZE autoencoder_model_int8. tflite ITRTELEL=, 7)
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import numpy as np
import tensorflow as tf
import os
¥ 274IIEETE
X_TRAIN_PATH = “X_train. npy”
MODEL_PATH_FLOAT = “autoencoder_model. tflite”
MODEL_PATH_INT8 = "autoencoder_model_int8. tflite”
THRESHOLD_FP32_FIL “threshold_fp32. txt”
THRESHOLD_INT8_FIL “threshold_int8. txt”
SCALER_MEAN_PATH = “scaler_mean. npy”
SCALER_STD_PATH “scaler_std. npy”
PERCENTILE = 99
WINDOW_SIZE = 10
FEAT_DIM = 3
K_CLIP = 3.0 # Z-score clipping bound (symmetric)
D (HRR)
def compute_threshold_fp32(X) :
D (HRR)
def compute_threshold_int8(X):
D (R
interpreter = tf. lite. Interpreter (model_path=MODEL_PATH_INTS8)
interpreter. al locate_tensors ()
in_d = interpreter. get_input_details () [0]
out_d = interpreter. get_output_details () [0]
D (HRR)
in_scale, in_zp = in_d[ quantization']
out_scale, out_zp = out_d[ quantization’]
D (R
errors = []
for i, x in enumerate (X):
z = np.clip(x.astype(np. float32), —-K CLIP, K CLIP).reshape(1, -1)
g_in = np.round(z / in_scale + in_zp).astype (np. int8)
interpreter. set_tensor (in_d[ index ], q_in)
interpreter. invoke ()
g_out = interpreter. get_tensor (out_d[’ index’ ]).astype (np. int8)
# dequantize to Z-score space then compute MSE
y = out_scale * (q_out.astype(np. int32) - out_zp)
x_deq = in_scale * (g_in.astype(np. int32) - in_zp)
mse = np.mean((x_deq - vy) **x 2)
errors. append (f loat (mse))
thr = np.percentile(errors, PERCENTILE)
D (R

return thr

E
E

def main():
D (HEg)
_ = load_scaler() # #EFIVIDH
X = load_data()
D (ERrR)
fp32_thr = compute_threshold_fp32 (X)
int8_thr = compute_threshold_int8 (X)
D (HEg)
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WINDOW_SIZE = 10

FEAT_DIM = 3

THRESHOLD _FP32 FILE = “threshold_fp32. txt”
THRESHOLD_INT8_FILE = “threshold_int8. txt”
MODEL_PATH_FLOAT = "autoencoder_model. tflite”
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8 MODEL_PATH_INT8 = “autoencoder_model_int8.tflite”

9 SCALER_MEAN_PATH = “scaler_mean. npy”

10 SCALER_STD_PATH = “scaler_std. npy”

11 K_CLIP =3.0 # Z-score clipping bound (symmetric)

12 def load_threshold(datatype: str) -> float:

13 (&)

14 def load_model (datatype: str):

}g 1£Egﬁl_path = MODEL_PATH_INT8 if datatype == "int8” else MODEL_PATH_FLOAT
17 def load_scaler():

18 (&)

19 def main(datatype: str):

20 THRESHOLD = load_threshold (datatype)

21 interpreter, in_d, out_d, model_path = load _model (datatype)

22 in_scale, in_zp = in_d[ quantization’]

23 out_scale, out_zp = out_d[ quantization’]

24 . (HHER)

25 scaler_mean, scaler_std = load_scaler ()

26 sensor = ADXL345()

21 queue = deque (max|len=WINDOW_SIZE)

28 (HHBR)

29 try: \

30 # 0.1 ZLDAEIT WERKMEEE)

31 next_time = time. time()

32 while True: ) )

33 #1) Ctrl-C R—1) Y CEILIEREZMHR

34 # 2) ADXL345 o HET—42 HE

35 X, Y, z = sensor.read_axes()

36 queue. append ([x, vy, z])

37 if len(queue) == WINDOW SIZE:

38 data = np. array(queue, dtype=np.float32) # (W, 3)

39 #3) Z RaF7ERE - 1)y T

40 zscore = (data - scaler_mean) / (scaler_std + 1e-8)

1; z clip = np.clip(zscore, -K_CLIP, K _CLIP). flatten().reshape(1, -1).astype (np. float32)
43 if datatype == "int8”:

44 #4) INT8 AEFEEL, "y T7~Tyia

45 g_in = np.round(z_clip / in_scale + in_zp). astype (np. int8)
46 interpreter. set_tensor (in_d[  index’], qg_in)

47 # 5) DNN #£s% (dnn_compute)

48 interpreter. invoke ()

49 g_out = interpreter. get_tensor (out_d[’ index’]).astype (np. int8)
90 #6) HAhZE¥=FL T MSE EH

51 y_hat = out_scale * (g_out. astype (hp. int32) - out_zp)

52 x_deq = in_scale * (q_in.astype(np. int32) - in_zp)

53 mse = np.mean((x_deq - y_hat) *x 2)

54 else:

55 interpreter. set_tensor (in_d[ index' ], z_clip.astype(np. float32))
56 # 5) DNN #£s% (dnn_compute)

57 interpreter. invoke ()

98 #6) HhE¥=FLT MSE &EH

59 y_hat = interpreter. get_tensor (out_d[’ index’]).astype (np. float32)
60 mse = np.mean((z_clip — y_hat) *x 2)

61 #7) LELMET NORMAL / ANOMALY #IE — <) 7ZJLH A & LED HIf
62 status = “ANOMALY” if mse > THRESHOLD else “NORMAL”

63 print (f” {status} | MSE={mse:.6f}")

64 # —— BEEFIE: 0.1 &IZEfT —

65 : (&R

JZX b4 INTST—E2BXDEEBRMOEITHR |

python detect_anomaly. py —-datatype=int8
- EEBRAAALS | datatype=int8 | model=autoencoder_model_int8.tflite | threshold=0. 141297
Normal | MSE=0.094837

Normal | MSE=0. 087547
- Anomaly | MSE=0.422446

. Anomaly | MSE=0.313000
Normal | MSE=0.044899



