딥러닝 모델 개선
목적
시제품에 개발된 알고리즘을 적용하였을 때, 임계값 조정만으로는 성능 확보가 어려운 상황 발생. 알고리즘 경량화 시도 중 얻은 아이디어를 기반으로 더 높은 성능의 딥러닝 모델을 구현해보고자 함.
기존 모델 (D1_ALG_1.0.0)
[image: ]
[image: ][image: ][image: ]
[image: ]

개선된 모델 1 (D1_ALG_1.1.0)
Dense layer와 ReLU 활성화 함수 사이에 Batch Normalization layer 추가
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개선된 모델 2 (D1_ALG_1.2.0)
D1_ALG_1.1.0 모델을 Training data + Test data를 합친 전체 데이터로 훈련시킨 모델.
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개선된 모델 3 (D1_ALG_1.2.1)
D1_ALG_1.2.0 모델을 Training data + Test data + 시제품 데이터(Test03)를 합친 데이터로 훈련시킨 모델.
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개선된 모델 4 (D1_ALG_1.2.2)
D1_ALG_1.2.0 모델을 Training data + Test data + 시제품 데이터 전체(Test01+Test02+Test03)를 합친 데이터로 훈련시킨 모델.
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AN STAT: TN 2724(99.82%), FP 5(0.18%)
AP STAT: TP 2296(97.87%){good 2114, soso 81 (5, 18, 20, 36), early 4, late 98}, FN 50(2.13%)

# ALL STAT: ok 4838(95.33%), soso 81(1.60%), troublemakers 157(3.09%)

# LEAD TIME : 307.0 +- 136.0 ms
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Model: “model”

Layer (type) Output Shape Param #
input_layer (inputLayer) ~[(None, 25,6 0
flatten (Flatien)  (None, 150) 0

d1 (Dense) (None, 32) 4800
bn1 (BatchNormalization)  (None, 32) 128
relut (ReLU) (None, 32) 4

d2 (Dense) (None, 32) 1024
bn2 (BatchNormalization)  (None, 32) 128
relu2 (ReLU) (None, 32) 4

d3 (Dense) (None, 32) 1024
bn3 (BatchNormalization)  (None, 32) 128
relu3 (ReLU) (None, 32) 4

4 (Dense) (None, 32) 1024
bnd (BatchNormalization)  (None, 32) 128
relud (ReLU) (None, 32) 4
sigmoid (Dense) (None, 2) 66

Total params: 8,450
Trainable params: 8,194
Non-trainable params: 256
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Performance

Model: D1_ALG_1.1.0
Optimal Epochs: 213

Training Accuracy: 0.998568
Training Loss: 0.000096
Validation Accuracy: 0.998550
Validation Loss: 0.000125
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 93.29% (473/507)
Accuracy: 96.42% (917/951)
Lead Time: 452.16 + 240.30 ms
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Full Performance

Sensitvity: 100.00% (2344/2344)
Specificity: 98.75% (2695/2729)
Accuracy: 99.33% (5039/5073)
Lead Time: 476.86 + 256.28 ms.
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N STAT: TN 2720(99.67%), FP 9(0.33%)

Al
t AP STAT: TP 2259(96.29%){good 2145, soso 61 (8, 12, 16, 25), early 2, late 51}, FN 87(3.71%)

t ALL STAT: ok 4865(95.86%), soso 61(1.20%), troublemakers 149(2.9u4%)

t LEAD TIME : 315.8 +- 136.1 ms
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Performance

Model: D1_ALG_1.2.0
Optimal Epochs: 108

Training Accuracy: 0.997895
Training Loss: 0.000129
Validation Accuracy: 0.997969
Validation Loss: 0.000133
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 100.00% (507/507)
Accuracy: 100.00% (951/951)
Lead Time: 468.33 + 253.23 ms
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Full Performance

Sensitvity: 100.00% (2344/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 100.00% (5073/5073)
Lead Time: 451.82 « 226.98 ms




image14.png
AN STAT: TN 2729(100.00%), FP 0(0.00%)
AP STAT: TP 2252(95.99%){good 2133, soso 60 (3, 15, 18, 24), early 3, late 56}, FN 9u(U.01%)

# ALL STAT: ok 4862(95.80%), soso 60(1.18%), troublemakers 153(3.01%)

# LEAD TIME : 315.0 +- 135.7 ms
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Performance

Model: D1_ALG_1.2.1
Optimal Epochs: 279

Training Accuracy: 0.998542
Training Loss: 0.000100
Validation Accuracy: 0.998623
Validation Loss: 0.000118
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 99.80% (506/507)
Accuracy: 99.89% (950/951)
Lead Time: 491.85 + 211.96 ms
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Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 99.93% (2727/2729)
Accuracy: 99.96% (5071/5073)
Lead Time: 476.33 + 222.14 ms
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N STAT: TN 2729(160.00%), FP 0(0.00%)

# A
# AP STAT: TP 2266(96.59%){good 2177, soso 52 (4, 7, 16, 25), early 4, late 33}, FN 80(3.41%)

# ALL STAT: ok 4906(96.67%), soso 52(1.02%), troublemakers 117(2.31%)

# LEAD TIME : 324.0 +- 139.2 ms
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Performance

Model: D1_ALG_1.2.2
Optimal Epochs: 351

Training Accuracy: 0.998662
Training Loss: 0.000093
Validation Accuracy: 0.998671
Validation Loss: 0.000111
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 100.00% (507/507)
Accuracy: 100.00% (951/951)
Lead Time: 509.59 + 212.91 ms
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Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 100.00% (5073/5073)
Lead Time: 506.62 + 242.76 ms




image22.png
N STAT: TN 2729(160.00%), FP 0(0.00%)

# Al
# AP STAT: TP 2288(97.53%){good 2188, soso 52 (2, 14, 15, 21), early 4, late 44}, FN 58(2.47%)

# ALL STAT: ok 4917(96.89%), soso 52(1.02%), troublemakers 106(2.09%)

# LEAD TIME : 326.9 +- 142.1 ms
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Model: ‘model”

Layer (ype) Output Shape Param ¥

input_layer (InputLayer) [(None, 25,6)] 0

flatten (Flatlen)  (None, 150) o
a1 (Dense) (None, 32) 1832
42 (Dense) (None, 32) 1056
43 (Dense) (None, 32) 1056
a4 (Dense) (None, 32) 1056
sigmoid (Dense) (None, 2) 66

Total params: 8,066
Trainable params: 8,066
Non-trainable params: 0
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Performance

Model: KD_DNN_rep1
Optimal Epochs: 337

Training Accuracy: 0996125
Training Loss: 0.000112
Validation Accuracy: 0997635
Validation Loss: 0.000170
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Performance

Sensitvity: 100.00% (444/444)
Specificly: 88.56% (449/507)
Accuracy: 93.90% (893/951)
Lead Time: 429.19 + 236,94 ms





image4.png
Full Performance

Sensitvity: 100.00% (234412344)
Specificty: 97.76% (266812729)
Accuracy: 98.80% (5012/5073)
Lead Time: 454.60 = 227.27 ms





