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Mismatch between Facility Share and Remaining Landfill Capacity (2023)
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Distribution of Training Data mi=l A, =
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oot HiolE{ MA{2] CNN

. Resize 224 * 224 |
. Rescale  1/255 |
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CNN

Learning Rate &= (0.0001/0.001) |

Optimizer ( RMSprop, Adam, Nadam, SGD, Momentum / Nesterov )

Epoch 20 11X




o o o o o o o o ® o o o o o o o
[ ) o o [ ) o o o o o [ ) @ o [ ) o o [ )
. RecyNET COMPANY | Chapter 5. 2% T7} 4 5 c e e e s e e s e e s e e e e
=
CNN X E &4
Learning rate 0.0001
Mometum
RMSprop Adam Nadam SGD /
Nesterov
Accuracy (HE5) 0.859530 0.922005 0.894548 0.848786 0.871070
N 0 0.942568 0 0.930050 0 0.945141 0 0.862314 0 0.860201
Ol
Precision (S=x) R 0.785553 R 0.911871 R 0.842361 R 0.831522 R 0.887033
Recall () 0 0.796574 0 0.930050 0 0.860814 0 0.867238 0 0.917916
o= R 0.938849 R 0.911871 R 0.937050 R 0.825540 R 0.812050
1 ccore 0 0.863443 0 0.930050 0 0.901009 0 0.864769 0 0.888122
R 0.855387 R 0.911871 R 0.887186 R 0.828520 R 0.847887
ROC-AUC 0.953507 0.972796 0.962861 0.910443 0.927466
S ——
Inference Time (2 Al 7.264136 4.771368 4.286859 4.456256 3.848110
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CNN X&E &4
Learning rate 0.001
Momentum
RMSprop Adam Nadam SGD /
Nesterov
Accuracy (&) 0.891365 0.905690 0.891364 0.868683 0.897732
recision (H2E] 00.929878 0 0.885942 00.929878 0 0.838710 0 0.892857
o= R 0.849292 R 0.935323 R 0.849292 R 0.919528 R 0.904447
Recall () 0 0.870807 0 0.953605 0 0.870807 0 0.946467 0 0.927909
s R 0.917266 R 0.845324 R 0.917266 R 0.770683 R 0.859712
1 ccore 00.899373 0 0.918529 00.899373 00.889336 00.910046
R 0.881971 R 0.888049 R 0.881971 R 0.838552 R 0.881512
ROC-AUC 0.953747 0.959686 0.953747 0.926187 0.951877
S ——
inference Jime (=4 4516964 4.200357 4.972496 3.713852 4.546007
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CNN =3 d=

Learning rate 0.0001

RMSprop Adam Nadam SGD Momentum

Confusion Matrix Confusion Matrix Confusion Matrix Confusion Matrix Confusion Matrix
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CNN =3 d=

Learning rate 0.001

RMSprop Adam Nadam SGD Momentum
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CNN Accuracy & Loss 2z
Learning rate 0.0001

RMSprop

Accuracy per Epoch

Adam

Accuracy per Epoch

Nadam

Accuracy per Epoch

SGD

Accuracy per Epoch

Momentum

Accuracy per Epoch
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CNN Accuracy & Loss 2z
Learning rate 0.001

RMSprop Adam Nadam

Accuracy per Epoch
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CNN =& =& AEI(120%)
Learning rate 0.0001
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DEE O|o]E| FX{2| RegNet
224.% 224 |
1/ 255 |

mean = 0.485, 0.456, 0.406
std = 0.229, 0.224, 0.225
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RegNet

Learning Rate =& (Adam) 0.0001, 0.00001
(SGD) 0.01 0.001

Optimizer ( Adam, SGD + Momentum ) |

Epoch (Adam) 15 (SGD) 15, 30| H| !
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H A1
RegNet %X =24
SGD + SGD +
Adam Adam(Bat. 32) Momentum Momentum
(15E) (30E)
Learning Rate 0.0001 0.00001 0.01 0.001
Accuracy () 0.9272 0.9331 0.9168 0.9268
R 0 0.8970 00.9214 00.9783 0 0.8868
Precision (32X R 0.9745 R 0.9495 R 0.8564 R 0.9936
e 0 0.9822 0 0.9622 0 0.8701 0 0.9957
Recall (Xici=) R 0.8579 R 0.8966 R 0.9757 R 0.8399
00.9376 0 0.9413 0 0.9210 0 0.9381
F1-score R 0.9125 R 0.9223 R 0.9121 R 0.9103
Inference Time (A|Z}) 3.9707 3.8906 4.0867 4.1294

Apple MPS 7|&
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RegNet Accuracy & Loss 12z

Train vs Validation Accuracy (RegNet) Train vs Validation Accuracy Adam2(RegNet) Train vs Validation Accuracy (RegNet)
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RegNet 23 &2

RegNet + Adam (Test) RegNet + Adam2 (Test) RegNet + SGD (Test) RegNet + SGD Epoch up (Test)
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RegNet =&l & AHZI(2071 sampling)

RegNeg & Adam Reghat + SG0 IMEclassifed) RegNet + SGOEMisclassifed)
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DEE HjojE| HX2Z] YOLOV12
224 % 224 |

1/ 255 (Xt=) |
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YOLOvV12 Fine Tuning

Learning Rate =& (AdamW) 0.0001, 0.001
(SGD) 0.001, 0.01

Optimizer (AdamW, SGD) |

Epoch 302| 1078, 71 72 &7 22 YOLOV12n_cls AFZ
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YOLOvV12 JNE RS
AdamW AdamW SGD SGD
Learning Rate 0.0001 0.001 6-661 0.01
Accuracy (M=) 0.91 0.91 683 0.92
5 00.87 00.87 0078 0 0.89
=]
Precision (S=x) R 0.97 R0.98 RO-96 R0.98
e 00.98 00.99 0-0-98 00.98
Recall (Xei=) R 0.82 R0.82 RO-64 R0.85
00.92 00.93 0-0-87 00.93
F1-score R 0.89 R 0.89 RO-77 R 0.91
Inference Time (A|ZH) 12.36 X 1014 = SRR 13.92 X
Tesla T4 7| O|0|X| &t M7 4.92ms | O[0|X| & B 4.03 ms 0|0|X| & W= 5.54 ms
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YOLOV12
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YOLOV1I2 =S dE (Confusion Matrix)

Confusion Matrix Confusion Matrix Confusion Matrix Confusion Matrix
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YOLOV12 2 st& A XISC = XMEE = X &
V = — = o — o —
epoch time train/loss metrics’accuracy_to| metricslaccuracy_to| val/loss

train/loss metrics/accuracy_topl . 115.26 0.3229 0.9127 . 0.2326
0.30 0957 2 216.5 0.2544 0.91403 1 0.23425
_ 0.94 - 3 317.565 0.25148 0.80915 1 0.24406
0.251 4 418.969 0.23899 0.92688 1 0.19236
0.20 - 0.93 1 5 531.214 0.21389 0.92577 1 0.19174
6 633.876 0.21581 0.9333 1 0.17306
0-157 0921, e resulte 7 738.167 0.21644 0,93552 1 0.16189
0.10 - o914 ¥ v smooth 8 842 344 0.19771 0.92577 1 0.18263
0 10 >0 30 0 10 >0 30 9 949.425 0.18597 0.93109 1 0.17284
val/loss metrics/accuracy top5 10 1051.38 0.1824 0.9384 1 0.15234
024'.4 . 11 1153.42 0.17533 0.93751 1 0.15216
12 1256.21 0.17264 0.93618 1 0.15674
0229~ 1.02 - ' 13 1360.21 0.16439 0.93508 1 0.1634
0.20 A 14 146513 0.1783 0.94128 1 0.15354
0181 1.00 ] cocecssssscccccessssssssossses 15 1568.47 0.16623 092666 1 0.17809
0.98 - 16 1671.23 0.15485 0.94039 1 0.15351
0167 0.96 - 17 1772.71 0.15424 0.94283 1 0.15527
0.14 1 18 1876.08 0.175 0.94416 1 0.14701
0 10 20 30 0 10 20 30 19 198416 0.13646 0.9466 1 0.14978
20 2086.26 0.14074 0.94682 1 0.14638
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. Learning Rate 0.0001 |
. Optimizer (RMSprop, Adam, Nadam, SGD, Momentum |
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=
VGG16 X& 24
RMSprop Adam Nadam SGD Momentum

Learning Rate 0.0001 0.0001 0.0001 0.01 0.01
Accuracy (H=2x) 0.9400 0.9419 0.9437 0.9242 0.5568
Precision (832k) 0.9606 0.9611 0.9556 0.9151 0.5568
Recall (Xi$d=) 0.9304 0.9335 0.9427 0.9522 1.0000
F1-score 0.9452 0.9471 0.9491 0.9333 0.7153
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VGG16 =2 I} (Model Evaluation Results)

Performance Comparison by Optimizer
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VGG16 VGG16(SDG) E8I =2 Azl

Error Analysis Report - Batch 3 Error Analysis Report - Batch 5 Error Analysis Report - Batch 4 Error Analysis Report - Batch 2
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A3t E & python 2l0|E2{2]

DRz 24 n Co jupyter ( ’ 7|2 dlo|E] X =] numpy, pandas, os, math
:V
N o|0]X| Az torch, torchvision, opencv-python
X2 33 @ m

NP -1 matplotlib, seaborn
DEE tensorflow, keras, ultralytics(YOLO)

== * @ 7|E} time, zipfile, google.colab.drive, urllib, shutil

v > & roonge M

T4 & cuda MP (streamlit)
(Colab) (Apple S|I|con)
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