ONSET 변경 실험
□ ONSET 변경 조건
- v2_1: ONSET 이후로만 윈도우 쉬프팅 (기존: 낙상 40% 포함하도록)
- v2_2: ONSET 이후로만 윈도우 쉬프팅 & ONSET 0.7s 제한
  └ window 1개 데이터가 25frame(0.5s)이므로, 리드타임 200ms까지 고려한 수치
□ 데이터셋 분포 확인
[기존]
[image: ]
[v2_1]
[image: ]
[v2_2]
[image: ]

□ Full Training model 성능
[기존]
[image: ][image: ][image: ]
[v2_1]
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[v2_2]
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□ Transfer learning model 성능 (KFall Training set + Yonsei ADL)
[기존]
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[v2_1]
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[v2_2]
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□ Knowledge Distillation model 성능 [기존]
[D1_ALG_1.1.0]  Default (alpha=0.8 / gamma=3)
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[D1_ALG_2.3.2]  Cherry picking + Test03 (alpha=0.2 / gamma=3)
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[D1_ALG_2.4.2]  Cherry picking + Test01~3 (alpha=0.2 / gamma=3)
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[D1_ALG_2.5.2]  Cherry picking X + Test03 (alpha=0.2 / gamma=3)
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□ Knowledge Distillation model 성능 [v2_1]
[TinyCNN_OnsetV1_kD01]  Default (alpha=0.8 / gamma=3) 3.0.0
[image: ] [image: ] [image: ]
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[TinyCNN_OnsetV1_kD02]  Cherry picking+Test03 (alpha=0.2 / gamma=3) 3.0.1
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[TinyCNN_OnsetV1_kD02_1]  Cherry picking+Test01~3 (alpha=0.2 / gamma=3) 3.0.2
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[TinyCNN_OnsetV1_kD03]  Cherry picking X+Test03 (alpha=0.2 / gamma=3) 3.0.3
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[TinyCNN_OnsetV1_kD04]  Cherry picking+Test03 (alpha=0.8 / gamma=3) 3.0.4
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[image: ]
[image: ]
[image: ] [image: ]
[image: ] [image: ]
[TinyCNN_OnsetV1_kD05]  Cherry picking+Test01~3 (alpha=0.8 / gamma=3) 3.0.5
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[TinyCNN_OnsetV1_kD06]  Cherry picking X+Test03 (alpha=0.8 / gamma=3) 3.0.6
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□ Knowledge Distillation model 성능 [v2_2]
[TinyCNN_OnsetV2_kD01]  Default (alpha=0.8 / gamma=3) 3.1.0
[image: ][image: ][image: ] [image: ] [image: ]
[image: ] [image: ]
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[TinyCNN_OnsetV2_kD02]  Cherry picking+Test03 (alpha=0.2 / gamma=3) 3.1.1
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[TinyCNN_OnsetV2_kD02_1]  Cherry picking+Test01~3 (alpha=0.2 / gamma=3) 3.1.2
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[TinyCNN_OnsetV2_kD03]  Cherry picking X+Test03 (alpha=0.2 / gamma=3) 3.1.3
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[TinyCNN_OnsetV2_kD04]  Cherry picking+Test03 (alpha=0.8 / gamma=3) 3.1.4
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[TinyCNN_OnsetV2_kD05]  Cherry picking+Test01~3 (alpha=0.8 / gamma=3) 3.1.5
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[TinyCNN_OnsetV2_kD06]  Cherry picking X+Test03 (alpha=0.8 / gamma=3) 3.1.6
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· 3.1.5 또는 3.1.6 선정..!
[변경 효과]: Test01_M02_T01_l  추론값이 확실히 줄어든 것은 확인됨
[image: ]
[image: ]
image5.png
Performance

Sensitivity: 100.00% (444/444)
Specificity: 86.19% (437/507)
Accuracy: 92.64% (881/951)
Lead Time: 537.70 + 366.43 ms




image95.png
# AN STAT: TN 143(95.33%), FP 7(4.67%)




image96.png
DSV Analysis Results for directory:
Threshold for ML frame count: .6
groupl_mean(M L avg): ©.612
group2_mean(M L avg): ©.6195
groupl_th_sun(count >= th): 1622
group2_th_sum(count >= th): 1108





image97.png
DSV Analysis Results for directory: D:\Temp\3.e.4
Threshold for ML frame count: 0.7

group1_mean(M L avg): ©.612

group2_mean(M L avg): .0195

group1_th_sun(count >= th): 1322

_sum(count >= th): 920





image98.png
Best accuracy: 97.2 % (4933/5675)
93.99 % (2205/2346)

Best specificity: 99.96 % (2728/2729)

Best s0s0: 11.0

Lead Time for best parameters: 365.36:156.8 ms
Best Forward: 89.9 % (979/1089)

Best Lateral: 97.94 % (618/631)

Best Backward: 97.12 % (668/626)

Lead Time (Forward): 464.64+186.83 ms

Lead Time (Lateral): 367.12:124.89 ms

Lead Time (Backward): 309.33:118.1 ms
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TN:113, FP:37




image100.png
Performance

Model: TinyCNN_OnsetV1_kD05
Optimal Epochs: 125

Training Accuracy: 0.999841
Training Loss: 0.000019
Validation Accuracy: 0.999777
Validation Loss: 0.000022




image101.png
Performance

Sensitivity: 100.00% (444/444)
Specificity: 100.00% (507/507)
Accuracy: 100.00% (951/951)
Lead Time: 273.24 + 165.39 ms




image102.png
Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 100.00% (5073/5073)
Lead Time: 277.30 + 177.48 ms




image103.png
N STAT: TN 2729(160.00%), FP 0(0.00%)

# Al
# AP STAT: TP 2145(91.43%){good 1843, soso 175 (12, 26, 46, 83), early 0, late 131}, FN 201(8.57%)

# ALL STAT: ok u4572(90.09%), soso 175(3.u45%), troublemakers 332(6.5U%)

# LEAD TIME : 235.7 +- 116.4 ms
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# AN STAT: TN 14u(96.00%). FP 6(U.00%)




image6.png
Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 97.43% (2659/2729)
Accuracy: 98.62% (5003/5073)
Lead Time: 593.58 + 344.48 ms




image105.png
DSV Analysis Results for directory: D:\Temp\3.8.5
Threshold for ML frame count: 0.6

group1_mean(M L avg): ©.6118

group2_mean(M L avg): ©.185

group1_th_sun(count >= th): 1473

\_ sum(count >= th): 933





image106.png
DSV Analysis Results for directory: D:\Temp\3.e.5
Threshold for ML frame count: 6.7

group1_mean(M L avg): 0.0118

group2_mean(M L avg): 6.0185

group1_th_sun(count >= th): 1154
group2_th_sum(count >= th): 743




image107.png
Best accuracy: 97.26 % (4936/5075)
Best sensitivity: 94.12 % (2208/2346)

Best specificity: 99.96 % (2728/2729)

Best s0s0: 9.0

Lead Time for best parameters: 375.34:150.7 ms
Best Forward: 89.53 % (975/1089)

Best Lateral: 99.05 % (625/631)

Best Backward: 97.12 % (668/626)

Lead Time (Forward): 422.05:186.27 ms

Lead Time (Lateral): 377.47:130.66 ms

Lead Time (Backward): 208.22:116.2 ms.
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image109.png
Performance

Model: TinyCNN_OnsetV1_kD06
Optimal Epochs: 308

Training Accuracy: 0.999908
Training Loss: 0.000020
Validation Accuracy: 0.999861
Validation Loss: 0.000024




image110.png
Performance

Sensitivity: 99.32% (441/444)
Specificity: 96.25% (488/507)
Accuracy: 97.69% (929/951)
Lead Time: 240.82 + 190.68 ms
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Full Performance

Sensitivity: 99.87% (2341/2344)
Specificity: 99.30% (2710/2729)
Accuracy: 99.57% (5051/5073)

Lead Time: 263.56 + 181.87 ms




image112.png
N STAT: TN 2729(160.00%), FP 0(0.00%)

# Al
# AP STAT: TP 2017(85.98%){good 1687, soso 195 (14, 36, 61, 78), early 0, late 138}, FN 329(14.02%)

# ALL STAT: ok 4u416(87.01%), soso 195(3.84%), troublemakers 467(9.20%)

# LEAD TIME : 225.6 +- 112.1 ms




image113.png
# AN STAT: TN 1u8(98.67%). FP 2(1.33%)




image114.png
DSV Analysis Results for directory: D:\Temp\3.0.6
Threshold for ML frame count: 0.6

groupl_mean(M L avg): 0.6105

group2_mean(M L avg): ©.6171

groupl_th_sun(count >= th): 1435
group2_th_sum(count >= th): 955
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Performance

Model: TinyCNN_OnsetV1
Optimal Epochs: 186

Training Accuracy: 0.999999
Training Loss: 0.000001
Validation Accuracy: 1.000000
Validation Loss: 0.000000




image115.png
DSV Analysis Results for directory: D:\Temp\3.0.6
Threshold for ML frame count: @.7

group1_mean(M L avg): .15

group2_mean(M L avg): .0171

group1_th_sun(count >= th): 1170

\ sum(count >= th): 788





image116.png
Best accuracy: 96.26 % (4885/5675)
Best sensitivity: 92.24 % (2164/2346)

Best specificity: 99.71 % (2721/2729)

Best soso: 11.0

Lead Time for best parameters: 350.95:161.33 ms
Best Forward: 87.24 % (950/1089)

Best Lateral: 97.78 % (617/631)

Best Backward: 95.37 % (597/626)

Lead Time (Forward): 383.97:183.67 ms

Lead Time (Lateral): 356.92:119.20 ms

Lead Time (Backward): 284.29138.71 ms
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TN:125, FP:25
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Performance

Model: TinyCNN_OnsetV2_kDO1
Optimal Epochs: 125

Training Accuracy: 0.999917
Training Loss: 0.000009
Validation Accuracy: 0.999833
Validation Loss: 0.000012
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Performance

Sensitivity: 99.32% (441/444)
Specificity: 96.84% (491/507)
Accuracy: 98.00% (932/951)
Lead Time: 216.42 + 189.80 ms
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Full Performance

Sensitivity: 99.87% (2341/2344)
Specificity: 99.34% (2711/2729)
Accuracy: 99.59% (5052/5073)

Lead Time: 232.06 + 157.88 ms




image121.png
AN STAT: TN 2728(99.96%), FP 1(0.0u%)
AP STAT: TP 1952(83.21%){good 1635, soso 190 (10, 35, 57, 7u), early 0, late 13U}, FN 394(16.79%)

# ALL STAT: ok U363(85.97%), soso 190(3.7u%), troublemakers 529(10.U42%)

# LEAD TIME : 222.1 +- 107.5 ms
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# AN STAT: TN 149(99.33%). FP 1(0.67%)




image123.png
DSV Analysis Results for directory: D:\Temp\3.1.0
Threshold for ML frame count: 0.6

group1_mean(M L avg): ©.6877

group2_mean(M L avg): .68

group1_th_sun(count >= th): 741

\ sum(count >= th): 338





image124.png
DSV Analysis Results for directory: D:\Temp\3.1.8
Threshold for ML frame count: @.7

group1_mean(M L avg): ©.6877

group2_mean(M L avg): .68

group1_th_sun(count >= th): 530

_sum(count >= th): 220
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Performance

Sensitivity: 99.10% (440/444)
Specificity: 96.06% (487/507)
Accuracy: 97.48% (927/951)
Lead Time: 304.36 + 263.66 ms




image125.png
Best accuracy: 96.66 % (4875/5075)

ity: 92.63 % (2159/2346)
ity: 99.52 % (2716/2729)
Best s0s0: 4.0

Lead Time for best parameters: 345.4+147.44 ms
Best Forward: 86.87 % (946/1089)

Best Lateral: 97.94 % (618/631)

Best Backward: 95.05 % (595/626)

Lead Time (Forward): 375.67+160.92 ms
Lead Time (Lateral): 354.801120.78 ms
Lead Time (Backward): 287.43:132.85 ms
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TN:122, FP:28
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Performance

Model: TinyCNN_OnsetV2_kD02
Optimal Epochs: 82

Training Accuracy: 0.999859
Training Loss: 0.000011
Validation Accuracy: 0.999835
Validation Loss: 0.000013
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Performance

Sensitivity: 99.32% (441/444)
Specificity: 100.00% (507/507)
Accuracy: 99.68% (948/951)
Lead Time: 179.73 + 137.27 ms




image129.png
Full Performance

Sensitivity: 99.45% (2331/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 99.74% (5060/5073)
Lead Time: 179.44 + 142.94 ms




image130.png
AN STAT: TN 2729(100.00%), FP 0(0.00%)
AP STAT: TP 1410(60.10%){good 1108, soso 219 (19, 50, 66, 62), early 0, late 94}, FN 936(39.90%)

# ALL STAT: ok 3837(75.61%), soso 219(4.32%), troublemakers 1030(20.30%)

# LEAD TIME : 179.8 +- 96.8 ms




image131.png
# AN STAT: TN 150(100.00%). FP 0(0.00%)




image132.png
DSV Analysis Results for directory: D:\Temp\3.1.1
Threshold for ML frame count: .6

groupl_mean(M L avg): 0.6056

group2_mean(M L avg): 0.6076

group1_th_sun(count >= th): 567





image133.png
DSV Analysis Results for directory: D:\Temp\3.1.1
Threshold for ML frame count: @.7

groupl_mean(M L avg): 0.6056

group2_mean(M L avg): 0.6076

group1_th_sun(count >= th): 296

175





image134.png
Best accuracy: 95.0 % (4821/5€75)
Best sensitivity: 89.17 % (2092/2346)

Best specificity: 100.0 % (2729/2729)

Best s0s0: 12.0

Lead Time for best parameters: 306.56+133.3 ms
Best Forward: 83.61 % (984/1089)

Best Lateral: 96.83 % (611/631)

Best Backward: 92.17 % (577/626)

Lead Time (Forward): 340.38+157.66 ms

Lead Time (Lateral): 308.41:99.82 ms

Lead Time (Backward): 251.61:108.57 ms




image9.png
Full Performance

Sensitivity: 99.83% (2340/2344)
Specificity: 99.27% (2709/2729)
Accuracy: 99.53% (5049/5073)

Lead Time: 310.26 + 229.50 ms
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TN:132. FP:18
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Performance

Model: TinyCNN_OnsetV2_kD02_1
Optimal Epochs: 189

Training Accuracy: 0.999932
Training Loss: 0.000012

Validation Accuracy: 0.999913
Validation Loss: 0.000013
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Performance

Sensitivity: 99.77% (443/444)
Specificity: 100.00% (507/507)
Accuracy: 99.89% (950/951)
Lead Time: 204.97 + 140.60 ms




image138.png
Full Performance

Sensitivity: 99.91% (2342/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 99.96% (5071/5073)
Lead Time: 207.92 + 145.54 ms




image139.png
AN STAT: TN 2729(100.00%), FP 0(0.00%)
AP STAT: TP 1474(62.83%){good 1171, soso 220 (15, 4l, 65, 66), early 0, late 98}, FN 872(37.17%)

# ALL STAT: ok 3900(76.85%), soso 220(4.33%), troublemakers 976(19.11%)

# LEAD TIME : 189.2 +- 102.8 ms
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# AN STAT: TN 150(100.00%), FP 0(0.00%)




image141.png
DSV Analysis Results for directory: D:\Temp\3.1.2
Threshold for ML frame count: 6.6

group1_mean(M L avg): 6.0047

group2_mean(M L avg): 6.0060

group1_th_sun(count >= th): 548
group2_th_sum(count >= th): 361




image142.png
DSV Analysis Results for directory: D:\Temp\3.1.2
Threshold for ML frame count: @.7

groupl_mean(M L avg): ©.6647

group2_mean(M L avg): ©.6069

group1_th_sum(count >= th): 382
group2_th_sum(count >= th): 210




image143.png
Best accuracy: 95.72 % (4858/5€75)
Best sensitivity: 90.75 % (2129/2346)

Best specificity: 100.0 % (2729/2729)

Best s0s0: 17.0

Lead Time for best parameters: 321.6+141.0 ms
Best Forward: 84.11 % (916/1089)

Best Lateral: 97.62 % (616/631)

Best Backward: 95.37 % (597/626)

Lead Time (Forward): 346.48+161.33 ms

Lead Time (Lateral): 332.76:116.06 ms

Lead Time (Backward): 271.89+116.26 ms
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TN:125, FP:25




image10.png
Performance

Model: TinyCNN_OnsetV2
Optimal Epochs: 199

Training Accuracy: 1.000000
Training Loss: 0.000000
Validation Accuracy: 1.000000
Validation Loss: 0.000000
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Performance

Model: TinyCNN_OnsetV2_kDO03
Optimal Epochs: 292

Training Accuracy: 0.999960
Training Loss: 0.000010
Validation Accuracy: 0.999902
Validation Loss: 0.000012
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Performance

Sensitivity: 99.55% (442/444)
Specificity: 98.62% (500/507)
Accuracy: 99.05% (942/951)
Lead Time: 172.90 + 157.12 ms
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Full Performance

Sensitivity: 99.79% (2339/2344)
Specificity: 99.74% (2722/2729)
Accuracy: 99.76% (5061/5073)

Lead Time: 186.11 + 142.00 ms




image148.png
AN STAT: TN 2729(100.60%), FP 0(0.00%)
AP STAT: TP 1381(58.87%){good 1066, soso 235 (19, 52, 65, 73), early 0, late 93}, FN 965(u1.13%)

# ALL STAT: ok 3795(74.78%), soso 235(4.63%), troublemakers 1058(20.85%)

# LEAD TIME : 181.3 +- 98.9 ms




image149.png
DSV Analysis Results for directory: D:\Temp\3.1.3
Threshold for ML frame count: 0.6

group1_mean(M L avg): .85

group2_mean(M L avg): ©.6681

group1_th_sun(count >= th): 748

_sum(count >= th): 457





image150.png
DSV Analysis Results for directory: D:\Temp\3.1.3
Threshold for ML frame count: 6.7

group1_mean(M L avg): 0.005

group2_mean(M L avg): 6.0081

group1_th_sun(count >= th): 668
group2_th_sum(count >= th): 360




image151.png
Best accuracy: 93.93 % (4767/5075)
Best sensitivity: 87.13 % (2044/2346)

Best specificity: 99.78 % (2723/2729)

Best s0s0: 11.0

Lead Time for best parameters: 301.11:134.67 ms
Best Forward: 79.8 % (869/1089)

Best Lateral: 95.56 % (63/631)

Best Backward: 91.37 % (572/626)

Lead Time (Forward): 323.87:157.61 ms

Lead Time (Lateral): 318.57:165.87 ms

Lead Time (Backward): 248.11+103.75 ms
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TN:133, FP:17
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Performance

Model: TinyCNN_OnsetV2_kD04
Optimal Epochs: 151

Training Accuracy: 0.999934
Training Loss: 0.000009
Validation Accuracy: 0.999889
Validation Loss: 0.000011
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 100.00% (507/507)
Accuracy: 100.00% (951/951)
Lead Time: 245.81 + 159.17 ms
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Performance

Sensitivity: 99.77% (443/444)
Specificity: 97.24% (493/507)
Accuracy: 98.42% (936/951)
Lead Time: 253.27 + 187.65 ms




image155.png
Full Performance

Sensitivity: 99.87% (2341/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 99.94% (5070/5073)
Lead Time: 243.55 + 153.38 ms




image156.png
N STAT: TN 2729(160.00%), FP 0(0.00%)

# A
# AP STAT: TP 2107(89.81%){good 1824, soso 170 (10, 33, 46, 75), early 0, late 116}, FN 239(10.19%)

# ALL STAT: ok u4553(89.71%), soso 170(3.35%), troublemakers 355(7.00%)

# LEAD TIME : 227.2 +- 107.4 ms
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# AN STAT- TN 1u42(9u 67%) FP 8(5 33%)




image158.png
DSV Analysis Results for directory: D:\Temp\3.1.4
Threshold for ML frame count: 6.6

group1_mean(M L avg): 6.0089

group2_mean(M L avg): 6.0132

group1_th_sun(count >= th): 1174
group2 th sum(count >= th): 693




image159.png
DSV Analysis Results for directory: D:\Temp\3.1.4
Threshold for ML frame count: ©.7

groupl_mean(M L avg): ©.6689

group2_mean(M L avg): ©.6132

group1_th_sun(count >= th): 944
group2_th_sum(count >= th): 545




image160.png
Best accuracy: 96.53 % (4899/5€75)
Best sensitivity: 92.5 % (2170/2346)

Best specificity: 100.0 % (2729/2729)

Best s0s0: 13.0

Lead Tine for best parameters: 345.86+150.58 ms
Best Forward: 87.24 % (956/1089)

Best Lateral: 98.89 % (624/631)

Best Backward: 95.21 % (596/626)

Lead Time (Forward): 373.141172.37 ms

Lead Time (Lateral): 359.361109.99 ms

Lead Time (Backward): 288.26:133.54 ms
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TN:119, FP:31
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Performance

Model: TinyCNN_OnsetV2_kD05
Optimal Epochs: 131

Training Accuracy: 0.999894
Training Loss: 0.000014
Validation Accuracy: 0.999863
Validation Loss: 0.000015




image163.png
Performance

Sensitivity: 100.00% (444/444)
Specificity: 99.80% (506/507)
Accuracy: 99.89% (950/951)
Lead Time: 233.87 + 152.53 ms




image164.png
Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 99.96% (2728/2729)
Accuracy: 99.98% (5072/5073)
Lead Time: 233.98 + 147.34 ms
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Full Performance

Sensitivity: 99.91% (2342/2344)
Specificity: 99.49% (2715/2729)
Accuracy: 99.68% (5057/5073)

Lead Time: 262.58 + 171.41 ms




image165.png
N STAT: TN 2729(160.00%), FP 0(0.00%)

# Al
# AP STAT: TP 20u43(87.08%){good 1780, soso 179 (9, 28, 57, 77), early 0, late 88}, FN 303(12.92%)

# ALL STAT: ok U4509(88.85%), soso 179(3.53%), troublemakers 391(7.70%)

# LEAD TIME : 221.1 +- 105.5 ms




image166.png
# AN STAT: TN 1u48(98.67%), FP 2(1.33%)




image167.png
DSV Analysis Results for directory: D:\Temp\3.1.5
Threshold for ML frame count: .6

groupl_mean(M L avg): 0.6663

group2_mean(M L ave): .69

groupl_th_sun(count >= th): 696
group2_th_sun(count >= th): 4e1
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DSV Analysis Results for directory: D:\Temp\3.1.5
Threshold for ML frame count: @.7

groupl_mean(M L avg): 0.6663

group2_mean(M L ave): .69

group1_th_sun(count >= th): 521
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Best accuracy: 96.26 % (4885/5675)
Best sensitivity: 91.94 % (2157/2346)

Best specificity: 99.96 % (2728/2729)

Best s0s0: 15.0

Lead Time for best parameters: 337.84:142.05 ms
Best Forward: 85.22 % (928/1089)

Best Lateral: 98.57 % (622/631)

Best Backward: 96.96 % (607/626)

Lead Time (Forward): 360.32:163.79 ms

Lead Time (Lateral): 352.7:119.38 ms

Lead Time (Backward): 285.4+111.87 ms
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TN:132, FP:18
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Performance

Model: TinyCNN_OnsetV2_kD06
Optimal Epochs: 218

Training Accuracy: 0.999949
Training Loss: 0.000020
Validation Accuracy: 0.999918
Validation Loss: 0.000021
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Performance

Sensitivity: 99.55% (442/444)
Specificity: 98.22% (498/507)
Accuracy: 98.84% (940/951)
Lead Time: 196.38 + 150.99 ms
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Full Performance

Sensitivity: 99.87% (2341/2344)
Specificity: 99.67% (2720/2729)
Accuracy: 99.76% (5061/5073)

Lead Time: 218.63 + 144.27 ms
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N STAT: TN 2728(99.96%), FP 1(0.60u4%)

# Al
# AP STAT: TP 2069(88.19%){good 1704, soso 198 (14, 45, 65, 68), early 0, late 170}, FN 277(11.81%)

# ALL STAT: ok uu32(87.33%), soso 198(3.90%), troublemakers 4u8(8.83%)

# LEAD TIME : 214.9 +- 103.7 ms
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Performance

Model: TinyCNN_resample_full_v3_tl2f_all
Optimal Epochs: 111

Training Accuracy: 0.999899

Training Loss: 0.000024

Validation Accuracy: 0.999959

Validation Loss: 0.000008
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# AN STAT: TN 1u48(98.67%), FP 2(1.33%)
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DSV Analysis Results for directory: D:\Temp\3.1.6
Threshold for ML frame count: 0.6

groupl_mean(M L avg): ©.6677

group2_mean(M L avg): ©.6106

group1_th_sun(count >= th): 947
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DSV Analysis Results for directory: D:\Temp\3.1.6
Threshold for ML frame count: ©.7

groupl_mean(M L avg): ©.6677

group2_mean(M L avg): ©.6106

group1_th_sun(count >= th): 751
group2_th_sum(count >= th): 420
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Best accuracy: 95.78 % (4861/5075)
Best sensitivity: 91.69 % (2137/2346)

Best specificity: 99.82 % (2724/2729)

Best s0s0: 8.0

Lead Time for best parameters: 329.62:136.22 ms
Best Forward: 85.77 % (934/1089)

Best Lateral: 96.67 % (616/631)

Best Backward: 94.73 % (593/626)

Lead Time (Forward): 364.56:151.97 ms

Lead Time (Lateral): 334.75:112.24 ms

Lead Time (Backward): 267.15:108.69 ms
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TN:120, FP:30
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image14.png
Performance

Sensitivity: 100.00% (444/444)
Specificity: 86.59% (439/507)
Accuracy: 92.85% (883/951)
Lead Time: 493.38 + 301.64 ms
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Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 97.51% (2661/2729)
Accuracy: 98.66% (5005/5073)
Lead Time: 553.24 + 314.65 ms
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Performance

Model: TinyCNN_OnsetV1_tl2f_all
Optimal Epochs: 63

Training Accuracy: 1.000000
Training Loss: 0.000000
Validation Accuracy: 0.999998
Validation Loss: 0.000000
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 96.45% (489/507)
Accuracy: 98.11% (933/951)
Lead Time: 251.17 £ 201.12 ms
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Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 99.34% (2711/2729)
Accuracy: 99.65% (5055/5073)
Lead Time: 272.71 + 189.77 ms
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Performance

Model: TinyCNN_OnsetV2_tI2f_all
Optimal Epochs: 59

Training Accuracy: 0.999999
Training Loss: 0.000000
Validation Accuracy: 1.000000
Validation Loss: 0.000000
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Performance

Sensitivity: 99.10% (440/444)
Specificity: 98.03% (497/507)
Accuracy: 98.53% (937/951)
Lead Time: 244.23 + 186.51 ms




image21.png
Full Performance

Sensitivity: 99.70% (2337/2344)
Specificity: 99.63% (2719/2729)
Accuracy: 99.66% (5056/5073)

Lead Time: 247.13 + 160.22 ms
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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.




image25.png
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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# AN STAT: TN 125(83.33%), FP 25(16.67%)
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DSV Analysis Results for directory: D:\Temp\1.1.0
Threshold for ML frame count: 6.6

group1_mean(M L avg): 6.6277

group2_mean(M L avg): 6.8401

group1_th_sun(count >= th): 2818
group2_th_sum(count >= th): 1880
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DSV Analysis Results for directory: D:\Temp\1.1.8
Threshold for ML frame count: @.7

group1_mean(M L avg): 0.6277

group2_mean(M L avg): ©.6461

group1_th_sun(count >= th): 2166

_sum(count >= th): 1477
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Best accuracy: 99.63 % (5026/5875)

Best sensitivity: 98.93 % (2321/2346)

Best specificity: 99.12 % (2705/2729)

Best s0s0: 0.0

Lead Tine for best parameters: 489.67+182.86 ms
Best Forward: 97.7 % (1064/1089)

Best Backward: 166.0 % (626/626)

Lead Time (Forward): 547.39+182.66 ms
Lead Time (Lateral): 448.781144.69 ms
Lead Time (Backward): 430.58+187.95 ms
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TN:90, FP:60
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Performance

Model: D1_ALG_2.3.2
Optimal Epochs: 204

Training Accuracy: 0.998285
Training Loss: 0.000080
Validation Accuracy: 0.998367
Validation Loss: 0.000085
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 100.00% (507/507)
Accuracy: 100.00% (951/951)
Lead Time: 434.28 + 200.55 ms
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Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 100.00% (5073/5073)
Lead Time: 418.82 + 213.81 ms
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AN STAT: TN 2729(100.00%), FP 0(0.00%)
AP STAT: TP 2088(89.00%){good 1886, soso 105 (10, 20, 29, 4u), early 1, late 97}, FN 258(11.00%)

# ALL STAT: ok 4615(90.9U%), soso 105(2.07%), troublemakers 356(7.01%)

# LEAD TIME : 283.1 +- 137.6 ms
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# AN STAT: TN 140(93.33%), FP 10(6.67%)
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DSV Analysis Results for directory: D:\Temp\2.3.2
Threshold for ML frame count: 0.6

group1_mean(M L avg): 0.6259

group2_mean(M L avg): ©.6369

group1_th_sun(count >= th): 1695

\ sum(count >= th): 1268
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DSV Analysis Results for directory: D:\Temp\2.3.2
Threshold for ML frame count: 6.7

group1_mean(M L avg): 6.6250

group2_mean(M L avg): 6.0369

group1_th_sun(count >= th): 1696
group2_th_sum(count >= th): 840
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Best accuracy: 99.37 % (5043/575)
Best sensitivity: 98.72 % (2316/2346)

Best specificity: 99.93 % (2727/2729)

Best s0s0: 1.0

Lead Time for best parameters: 472.25:166.5 ms
Best Forward: 97.25 % (1859/1089)

Best Lateral: 160.0 % (631/631)

Best Backward: 160.0 % (626/626)

Lead Time (Forward): 532.84:182.32 ms

Lead Time (Lateral): 441.36:129.62 ms

Lead Time (Backward): 400.86:131.48 ms
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TN:97, FP:53
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AN STAT: TN 2729(100.00%), FP 0(0.080%)
AP STAT: TP 2038(86.87%){good 1838, soso 126 (8, 21, 39, 50), early U, late 74}, FN 308(13.13%)

# ALL STAT: ok U567(89.99%), soso 126(2.48%), troublemakers 386(7.61%)

# LEAD TIME : 276.7 +- 136.5 ms
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# AN STAT: TN 140(93.33%), FP 10(6.67%)
# AP STAT: TP 0(0.00%){good @, soso 0 (@, ©, 0, 0), early 0, late 0}, FN 0(0.00%)
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DSV Analysis Results for directory: D:\Temp\2.4.2
Threshold for ML frame count: 6.6

groupl_mean(M L avg): ©.6239

group2_mean(M L avg): ©.6343

group1_th_sum(count >= th): 1893
group2_th_sum(count >= th): 1352
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DSV Analysis Results for directory: D:\Temp\2.4.2
Threshold for ML frame count: ©.7

groupl_mean(M L avg): ©.6239

group2_mean(M L avg): ©.6343

groupl_th_sun(count >= th): 1275
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Best accuracy: 99.47 % (5048/575)
Best sensitivity: 98.85 % (2319/2346)

Best specificity: 100.0 % (2729/2729)

Best s0s0: 3.0

Lead Time for best parameters: 465.72:167.33 ms
Best Forward: 97.7 % (1664/1089)

Best Lateral: 166.0 % (631/631)

Best Backward: 99.68 % (624/626)

Lead Time (Forward): 519.83:182.75 ms

Lead Time (Lateral): 441.81+135.85 ms

Lead Time (Backward): 397.63t135.06 ms
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TN:97. FP:53
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Performance

Model: D1_ALG_2.5.2
Optimal Epochs: 208

Training Accuracy: 0.998310
Training Loss: 0.000071
Validation Accuracy: 0.998183
Validation Loss: 0.000078
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Performance

Sensitivity: 100.00% (444/444)
Specificity: 95.86% (486/507)
Accuracy: 97.79% (930/951)
Lead Time: 358.11 + 186.21 ms
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Full Performance

Sensitivity: 100.00% (2344/2344)
Specificity: 99.23% (2708/2729)
Accuracy: 99.59% (5052/5073)
Lead Time: 384.00 + 188.97 ms
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AN STAT: TN 2725(99.85%), FP 4(0.15%)
AP STAT: TP 2017(85.98%){good 1812, soso 133 (8, 27, 37, 51), early 0, late 77}, FN 329(14.02%)

# ALL STAT: ok U537(89.U40%), soso 133(2.62%), troublemakers U10(8.08%)

# LEAD TIME : 265.6 +- 134.1 ms
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# AN STAT: TN 137(91.33%). FP 13(8.67%)
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DSV Analysis Results for directory: D:\Temp\2.5.2
Threshold for ML frame count: 6.6

groupl_mean(M L avg): ©.6253

group2_mean(M L avg): ©.6374

group1_th_sum(count >= th): 2008
group2_th_sum(count >= th): 1491
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DSV Analysis Results for directory: D:\Temp\2.5.2
Threshold for ML frame count: .7

groupl_mean(M L avg): 0.6253

group2_mean(M L avg): ©.6374

groupl_th_sun(count >= th): 1372
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Best accuracy: 98.88 % (5018/5075)
Best sensitivity: 98.68 % (2315/2346)

Best specificity: 99.65 % (2763/2729)

Best soso: 1.6

Lead Time for best parameters: 465.82:166.52 ms
Best Forward: 97.34 % (1060/1689)

Best Lateral: 99.68 % (629/631)

Best Backward: 100. % (626/626)

Lead Time (Forward): 518.79:186.49 ms

Lead Time (Lateral): 439.81+138.52 ms

Lead Time (Backward): 402.27t136.49 ms
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TN:96, FP:54
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full version: v2
SeHZ FULL(oddseven), revised impact, train-set
Contribution of initial training data: {@: 1738178, 1: 81512}
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Performance

Model: TinyCNN_OnsetV1_kDO1
Optimal Epochs: 89

Training Accuracy: 0.999766
Training Loss: 0.000024
Validation Accuracy: 0.999709
Validation Loss: 0.000026
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Performance

Sensitivity: 99.55% (442/444)
Specificity: 97.83% (496/507)
Accuracy: 98.63% (938/951)
Lead Time: 251.54 + 240.99 ms
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Full Performance

Sensitivity: 99.83% (2340/2344)
Specificity: 99.52% (2716/2729)
Accuracy: 99.66% (5056/5073)

Lead Time: 264.79 + 190.22 ms
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AN STAT: TN 2727(99.93%), FP 2(0.07%)
AP STAT: TP 2088(89.00%){good 1730, soso 207 (20, 3u, 62, 83), early 0, late 155}, FN 258(11.00%)

# ALL STAT: ok UU57(87.82%), soso 207(U.08%), troublemakers 415(8.18%)

# LEAD TIME : 226.1 +- 115.2 ms
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# AN STAT: TN 144(96.00%), FP 6(4.00%)
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DSV Analysis Results for directory: D:\Temp\3..0
Threshold for ML frame count: .6

groupl_mean(M L avg): ©.6167

group2_mean(M L avg): 0.6234

groupl_th_sun(count >= th): 1986

1173
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DSV Analysis Results for directory: D:\Temp\3.e.0
Threshold for ML frame count: 6.7

group1_mean(M L avg): 6.0167

group2_mean(M L avg): 0.6234

group1_th_sun(count >= th): 1498
group2 th sum(count >= th): 931
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Best accuracy: 96.59 % (4902/5075)
Best sensitivity: 93.65 % (2183/2346)

Best specificity: 99.63 % (2719/2729)

Best s0s0: 14.0

Lead Time for best parameters: 356.94:156.72 ms
Best Forward: 88.52 % (964/1089)

Best Lateral: 97.94 % (618/631)

Best Backward: 96.81 % (601/626)

Lead Time (Forward): 388.55:176.97 ms

Lead Time (Lateral): 366.21+135.22 ms

Lead Time (Backward): 296.71+121.91 ms
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TN:119. FP:31
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Performance

Model: TinyCNN_OnsetV1_kD02
Optimal Epochs: 199

Training Accuracy: 0.999871
Training Loss: 0.000017
Validation Accuracy: 0.999816
Validation Loss: 0.000021
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full version: v2 1
SeHZ FULL(oddeven), revised impact, train-set, onset vi
Contribution of initial training data: {: 1738178, 1: 27306}
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Performance

Sensitivity: 99.77% (443/444)
Specificity: 100.00% (507/507)
Accuracy: 99.89% (950/951)
Lead Time: 242.12 + 160.31 ms
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Full Performance

Sensitivity: 99.91% (2342/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 99.96% (5071/5073)
Lead Time: 235.53 + 165.35 ms
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AN STAT: TN 2729(100.00%), FP 0(0.00%)
AP STAT: TP 1549(66.03%){good 1215, soso 214 (13, 46, 65, 70), early 0, late 130}, FN 797(33.97%)

# ALL STAT: ok 39u44(77.71%), soso 214(4.22%), troublemakers 927(18.27%)

# LEAD TIME : 203.0 +- 107.9 ms
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# AN STAT: TN 149(99.33%), FP 1(0.67%)
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DSV Analysis Results for directory:
Threshold for ML frame count: .6
groupl_mean(M L avg): ©.6671
group2_mean(M L avg): 0.6118
group1_th_sun(count >= th): 797
group2_th_sum(count >= th): 558
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DSV Analysis Results for directory: D:\Temp\3.0.1
Threshold for ML frame count: 0.7

group1_mean(M L avg): ©.6871

group2_mean(M L avg): ©.6118

group1_th_sun(count >= th): 576

_sum(count >= th): 404
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Best accuracy: 96.16 % (4880/5075)
91.60 % (2151/2346)

Best specificity: 100.0 % (2729/2729)

Best s0s0: 16.0

Lead Time for best parameters: 339.86:150.64 ms
Best Forward: 86.13 % (938/1089)

Best Lateral: 97.94 % (618/631)

Best Backward: 95.85 % (595/626)

Lead Time (Forward): 368.27:174.52 ms

Lead Time (Lateral): 352.56:121.41 ms

Lead Time (Backward): 281.88:117.92 ms
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TN:136, FP:14
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Performance

Model: TinyCNN_OnsetV1_kD02_1
Optimal Epochs: 209

Training Accuracy: 0.999871
Training Loss: 0.000018

Validation Accuracy: 0.999794
Validation Loss: 0.000021
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Performance

Sensitivity: 99.77% (443/444)
Specificity: 100.00% (507/507)
Accuracy: 99.89% (950/951)
Lead Time: 229.21 + 152.60 ms
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full version: v2 2
56HZ FULL (odd+even), revised impact, train-set, onset v2
Contribution of initial trainine data: {@: 1738178, 1: 22501}
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Full Performance

Sensitivity: 99.79% (2339/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 99.90% (5068/5073)
Lead Time: 229.10 + 164.77 ms
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AN STAT: TN 2729(100.00%), FP 0(0.00%)
AP STAT: TP 1517(6U.66%){good 1201, soso 228 (18, 46, 60, 7u), early 0, late 103}, FN 829(35.3U%)

# ALL STAT: ok 3930(77.44%), soso 228(4.U49%), troublemakers 932(18.36%)

# LEAD TIME : 200.5 +- 109.8 ms
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# AN STAT: TN 1u48(98.67%). FP 2(1.33%)
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DSV Analysis Results for directory: D:\Temp\3.0.2
Threshold for ML frame count: 6.6

group1_mean(M L avg): 6.0097

group2_mean(M L avg): 6.0169

group1_th_sun(count >= th): 1313
group2_th_sum(count >= th): 965
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DSV Analysis Results for directory: D:\Temp\3.e.2
Threshold for ML frame count: 6.7

group1_mean(M L avg): 6.0097

group2_mean(M L avg): 6.0169

group1_th_sun(count >= th): 1018
group2_th_sun(count >= th): 773
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Best accuracy: 95.86 % (4865/5675)
Best sensitivity: 91.85 % (2136/2346)

Best specificity: 100.0 % (2729/2729)

Best s050: 10.0

Lead Time for best parameters: 338.15:147.5 ms
Best Forward: 84.57 % (921/1089)

Best Lateral: 97.94 % (618/631)

Best Backward: 95.37 % (597/626)

Lead Time (Forward): 367.19:176.12 ms

Lead Time (Lateral): 349.16:118.22 ms

Lead Time (Backward): 281.04+118.91 ms
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TN:1206, FP:30
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Performance

Model: TinyCNN_OnsetV1_kDO03
Optimal Epochs: 201

Training Accuracy: 0.999875
Training Loss: 0.000017
Validation Accuracy: 0.999834
Validation Loss: 0.000019
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Performance

Sensitivity: 98.42% (437/444)
Specificity: 98.82% (501/507)
Accuracy: 98.63% (938/951)
Lead Time: 203.48 + 165.04 ms
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Full Performance

Sensitivity: 99.49% (2332/2344)
Specificity: 99.78% (2723/2729)
Accuracy: 99.65% (5055/5073)

Lead Time: 229.61 + 171.08 ms




image4.png
Performance

Model: TinyCNN_resample_full_v3
Optimal Epochs: 226

Training Accuracy: 0.999977
Training Loss: 0.000006
Validation Accuracy: 0.999962
Validation Loss: 0.000008
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AN STAT: TN 2728(99.96%), FP 1(0.6u%)
AP STAT: TP 14u8(61.72%){good 1143, soso 222 (16, 57, 62, 65), early 0, late 94}, FN 898(38.28%)

# ALL STAT: ok 3871(76.28%), soso 222(4.37%), troublemakers 993(19.57%)

# LEAD TIME : 192.2 +- 107.4 ms
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# AN STAT: TN 1500100 00%) FP 0(0 . 00%)
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DSV Analysis Results for directory: D:\Temp\3.e.3
Threshold for ML frame count: 0.6

group1_mean(M L avg): ©.6868

group2_mean(M L avg): ©.0112

group1_th_sun(count >= th): 771

h_sum(count >= th): 533
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DSV Analysis Results for directory: D:\Temp\3.0.3
Threshold for ML frame count: @.7

group1_mean(M L avg): ©.6868

group2_mean(M L avg): ©.0112

group1_th_sun(count >= th): 528

h_sum(count >= th): 350
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Best accuracy: 95.13 % (4828/5875)
Best sensitivity: 89.77 % (2106/2346)

Best specificity: 99.74 % (2722/2729)

Best s0s0: 17.0

Lead Time for best parameters: 335.00+155.84 ms
Best Forward: 84.3 % (918/1689)

Best Lateral: 95.25 % (601/631)

Best Backward: 93.77 % (587/626)

Lead Tine (Forward): 368.82178.7 ms

Lead Time (Lateral): 345.201130.18 ms

Lead Time (Backward): 275.13t119.82 ms
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TN:129, FP:21
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Performance

Model: TinyCNN_OnsetV1_kD04
Optimal Epochs: 188

Training Accuracy: 0.999875
Training Loss: 0.000015
Validation Accuracy: 0.999847
Validation Loss: 0.000016




image92.png
Performance

Sensitivity: 100.00% (444/444)
Specificity: 100.00% (507/507)
Accuracy: 100.00% (951/951)
Lead Time: 279.28 + 173.03 ms
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Full Performance

Sensitivity: 99.96% (2343/2344)
Specificity: 100.00% (2729/2729)
Accuracy: 99.98% (5072/5073)
Lead Time: 281.97 + 185.55 ms




image94.png
N STAT: TN 2729(160.00%), FP 0(0.00%)

# A
# AP STAT: TP 2113(90.07%){good 1793, soso 197 (11, 35, 67, 74), early 0, late 128}, FN 233(9.93%)

# ALL STAT: ok 4522(89.10%), soso 197(3.88%), troublemakers 361(7.11%)

# LEAD TIME : 234.2 +- 114.8 ms




