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ensemble_ove...1_6_1

=
==

mAP

Ao
mAP (21%) daA

HER

0.6685
0.6533

[«

2024.10.2417:32

ensemble_over_60_with_ensemble_1111_6_lensemble_over_60_with_ensemble_1111_6_1

1. cascade_rcnn_swin_L_test

o 7IEX|:1

o JIEX|:1

o cascade_rcnn_swin_L_test = 7}5X| 4

o cascade_swin_input:1024 > 7t5X%| 6

o dino_resnet50 - 7t&5X%| 2

o DINO_base(12epoch) - 7I&5X| 2

3. bests5
o 7IBX| 1

o cascade_rcnn_swin_L_aug_test > 75| 1

o cascade_rcnn_swin_L_test = 7t}&X| 1

o cascade_swin_input:1024 - 7tFX| 1

o DINO_base(12epoch) - 7t&X[ 1
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o dino_resnet50 - 7+& X 1
4. DINO_base
e 7tEA[1
5. over_50_models_plus_1_ensemble

o 7tEXIN

6. ot2toe &gt
e WBF loU Threshold : 0.6
o WABF skip_box_thr: 0.1

ensemble_over_60_with_ensemble_1111_7_1lensemble_over_60_with_ensemble_1111_7_1

15 HE oy RS - AU Y £

ensemble_ove...1_7_1 L 8:2?5‘; 2024.10.24 17:36 e &
o 2ot 2 RESE 7IX|1 ensemble

e WBF IoU Threshold : 0.7 = (0.1 up)

o WBF skip_box_thr: 0.1
3.2 Private Dataset

;"o%¢ Cv_02= CeO Rl 0.6714 55 22h
3.3 Public Dataset

;*:§¢ CV_02% ‘: @ ®Ra.6 0.6558 55 22h
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4.1 EDA
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4.2 Model & Data Augmentation (1)

gl LHO| A Ct¥3t Object Detection LibraryE AEdiE= A2 T2ZHEQS SHZ MY
C.

olofl w2}, 2tz MMdetection, Detectron2, Ultralytics 2t0|E2{2|E CIYsHA A&
HiE 2o S
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4.21Base model: DETR

"
s
1@ o ResNetZ backbonef =z At

e input image size: 512 x 512

of =

Y
i

0.3608

"
1ﬁ_r1

Detr_base

x Evaluation 241

2624-16-17 ©7:15:83,578 - mmdet - INFO -
Average Precision (AP) @[ IoU=0.58:8.95 | area= all | maxDets=188@ ] = ©.469
Average Precision (AP) @[ IoU=8.58 area= all | maxDets=1888 ] 29
Average Precision (AP) @[ IoU=8.75 area= all | maxDets=1888 ]
Average Precision (AP) @[ IoU=8.5@: area= small | maxDets=1888 ]

]
]

WoLA
= P
T

Average Precision (AP) @[ IoU=8.58: area=medium | maxDets=1868
Average Precision (AP) @[ IoU=8.58: area= large | maxDets=1868
Average Recall (AR) @[ IoU=B.58: area= all | maxDets=188 | =
Average Recall (AR) @[ IoU=0.58: area= all | maxDets=388 ] =
Average Recall (AR) @[ IoU=0.58: area= all | maxDets=10068 ]
Average Recall (AR) @[ IoU=0.50: area= small | maxDets=1008 ]

]

]

oD D ED®E

A

P

LA

@ @

Ll hool

N B~
1

oL
oD D@ .
L 0

&

3 &

A

Average Recall (AR) @] IoU=8.58: area=medium | maxDets=1868
Average Recall (AR) @[ IoU=8.58:

a.
a.
a.
a.
a.
g.
a.
a.
a.

Ve R = BT = BT Y o TV BT T o WY
WA

A

area= large | maxDets=1868

2824-18-17 @7:15:83,571 - mmdet - INFO -

3 .349 | Paper pack | ©.463 |
Metal .432 .583 | Plastic | 8.417 |
Styrofoam .368 | Plastic bag .577 | Battery | B.653 |
Clothing .568 Mone | Mone

Wrap-up report



« e Evaluation A|, train dataset2| Y52 TIIRULCE,
o Zlo|H2{2|0f| H35t= A|ZH0| ZOX|CHEL|, S S| IpA|IH
(Stratified) K-Fold 71$10| O|&|&IC}.

o General Trash, Paper APO| %2 0|R:

o General Trashe= 22 ZHA|7} GECY.

o Paper® Paper pack2 MICHZ 726t 2L,
o Styrofoam AP Z{0| &2 0|&:

o EDA A|, Styrofoam box2| annotationO| H=5tX| QERUALE.
 Clothing, Battery AP Z}0] &2 0|R:

o DATA == HX|2t, EF0| 25| IR = EMAUCE

e AP small, AP medium0iX &35 f71| valueZt SOtX|= A2 =I5t
DETRO| 22 37|29 EX|E 7{2| TOHHX| St THHHUCE,

- —

o Recall 2t0] APYj| H|3{f =2 A S EOf, Precision0| &

=

Z, negative estimation(HX Fd5l= SAS)0| H2 AC = 0f| 45}
1, 0|2 dliZst7| 2I8ll input imageES & i =81 st&H

4.2.2 Base model: CascadeRCNN

o,

3@ e FPN A2 - Small objectsOl| CH$t feature ZrOFLH 7|
o Swin TransformerE backbonelZ AtE
e inputimage size:

o 1024 x 1024

o 2048 x 2048

o =

My
i

) 0.5317 2024.10.17 14:38 oz <

cascade_swin...:1024
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0.5074

0.4914 2024.10.20 00:14

‘3_‘,

cascade_swin...:2048 b2

2024-10-17 ©9:55:31,962 - mmdet -
Average Precision (AP) IoU=0.50:0. area= all | maxDets=100 1 = 0.872
Average Precision (AP) IoU=0. area= all | maxDets=1000 ]
Average Precision (AP) IoU=0. area= all | maxDets=1000 ]
Average Precision (AP) IoU=0. area= small | maxDets=1000 ]
Average Precision (AP) area=medium | maxDets=1000 ]
Average Precision (AP) area= large | maxDets=1000 ]
Average Recall (AR) area= all | maxDets=100 ]
Average Recall (AR) area= all | maxDets=300 ]
Average Recall area= all | maxDets=1000 ]
Average Recall area= small | maxDets=1000 ]
Average Recall area=medium | maxDets=1000 ]
Average Recall area= large | maxDets=1000 ]

0.
10.
:0.
0.
10.
10.
:0.
0.
10.

2024-10-17 09:55:31,964 — mmdet -

T S
| category | AP | category | AP | category | AP |
4
| General trash | 0.852 | Paper | 8.766 | Paper pack | 0.867 |
| Metal | @.905 | Glass | ©.857 | Plastic | 0.851 |
| Styrofoam | @.825 | Plastic bag | ©.880 | Battery | 1.000 |
| Clothing | ©.916 | None | None | None | None |

e L o . o

o« DETRI H| W3S mf, mAP7} =01l ZIHE HRUCE
o £3|, AP small ¥ AP mediumO| ZH&E[ AL},

« 2048 x 20482 Resizing Al 450| st2tstALt.
> 0[0|X|Q] FEIt £ME|7| (2O E mpofECt,

4.2.3 Mosaic augmentation
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train_dataset = dict(
type='MultiImageMixDataset',
dataset=dict(
type=dataset_type,
ann_file=data_root + '/train.json',
img_prefix=data_root,
pipeline=[
dict(type='LoadImageFromFile'),
dict(type='LoadAnnotations', with_bbox=True)
]l

False,

W« MultiimageMixDataset 7|9t 2 configE +HZiCt.
o inner dataset: COCODataset
o 7|Eft cfg dH2 5L

o train_pipeline0f| mosaic augmentations 3=7}34C}.

«
1. 1Xt |24

2024-10-21 11:37:29,179 - mmdet -

Average Precision (AP) ToU=0.50:0. area= all | maxDets=100 1 = 0.360
Average Precision (AP) ToU=0. area= all | maxDets=1000 1 = 0.530
Average Precision (AP) ToU=0. area= all | maxDets=1000 1 = 0.394
Average Precision (AP) IoU=0.50:0. area= small | maxDets=1000 1 = 0.006
Average Precision (AP) IoU=0.50:0. area=medium | maxDets=1000 1 = 0.063
Average Precision (AP) IoU=0.50:0. area= large | maxDets=1000 1 = 0.418
Average Recall (AR) IoU=0.50:0. area= all | maxDets=100 1 = 0.501
Average Recall (AR) IoU=0.50:0. area= all | maxDets=300 1 = 0.501
Average Recall (AR) IoU=0.50:0. area= all | maxDets=1000 ]
Average Recall (AR) IoU=0.50:0. area= small | maxDets=1000 ]
Average Recall (AR) IoU=0.50:0. area=medium | maxDets=1000 ]
Average Recall (AR) IoU=0.50:0. area= large | maxDets=1000 ]

2024-10-21 11:37:29,180

| General trash
| Metal

| Styrofoam
Clothing

| Paper pack
| Plastic
Plastic . | Battery

——t— 1

|
+



py", line 316, in __call__
self._resize_img(results)
File "/opt/conda/1lib/python

py", line 220, in _resize_img
results[key],
KeyError: 'img'’

resultstl A img keyO|2{7 &M SIHRACH Q1 TietS 2 o2 2EME R ostE 0, THeto|
T|X| gb= A2o| X|&£5|0{, ZEE MMDetection Tutorialoll 7| £l Reference code 7|
HtO 2 THEHM S,

2. 2K ofl3

F11e "/opt/conda/llb/pythonB 10/site-package
py", line 2042, in __call_
results = self._mosaic_transform(resul‘ts)

File "/opt/conda/lib/python3.10/site—packagq
py", line 2068, in _mosaic_transform
assert 'mix_results' in results
AssertionError

resultsOll mix_results7t ICH= Of|2{ 7} LA SHACE sk of2{0| = 2] |12 Aot
SHUX|OF S Zof| AHEY = U= X=2Tt LELX] AULCEH mmdection HEE 3.x2 @1
30| E St & Z2 2X|7t YMsIRCE

3. 3F

config LH2| _base_E 25 A7t tree 7 ZE AL

dataset, model, runtime, scheduler &8I M ALt 2
X[k, aistage ME A| 22t 240| 00| LIRE At=to|

ot FX| Qtot, mosaic M2 X 7|SHA| FHCt.

=
=t
S min
fujo
[l
o
Ral
oL
Ral
ol
S
R
1
rlo
=
=t
i
[l
ot
Ral
rot
u}
=
o
%
r
Hd
s
fuin
fujo

4.2.4 Base model: EfficientNet
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o
*@ o RetinaNet2 backbonel =2 At

e inputimage size: 1024 x 1024

o xz= 2o

o

0.0524
E 2 2024.10.21 00:49

ot

EfficientNet.._poch)

s

x Evaluation £4

| maP | mAP_5@ | mAP_75 | mAP_s | mAP_m | mAP_1

General trash
Paper

Paper pack
Metal

Gla

Plastic
Styrofoam
Plastic bag
Battery
Clothing

|
[
|
|
[
|
|
|
|
|
iF

fPaper pack _precision:

ofoam_precisio
coco/Clothing_pr
coco/bbox_mAP: 5 ) g
coco/bbox_i : bbox_mAP m: ©.8848 coco/bbox_mAP_1:
data_time: ¢ i

- Train dataset2| €22 BIIGIAS0|E HHO = H50| H LILQX| GUALE.

4.2.5 Base model: EfficientDet

-
3@ o EfficientNetZ backbonel & AtE

e inputimage size: 1024 x 1024

of =

Y
il
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index created!

PredictionString image id
test/B808. jpg
test/e001. jpg
test/B882. jpg
test/8083. ]
test/8084.j

a8
1

o pa

-> Test 2142 O|2|27| S M, | F&l ATt Glo] oh50[ £[X] G=C0f TEZC

/{ Evaluation 24

General trash
Paper

Paper pack
Metal

coco/bbox_mAP: 8. coco/bbox_mAP_58: ©. coco/bbox 2
coco/bbox_mAP_s: 8. cocofbbox_mAP_m: 8. coco/bbox_mAP_1:

data_time:

- Train dataset2| YEE YIISIFU SO MEHXOZ M50| & LIQX| QU/ULY,

€ . Swin-L= backboneC= AR

e inputimage size: 1024 x 1024

o xz= 2o

0.6057

DINO_base(12epoch) 2024.10.2100:51 =

o
ba it
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/{ Evaluation 241

P ——————
ory | mAP | mAP S

—— et
'm | mAP 1

B et e e it S T

| e. |
Paper
Paper pack

Plastic bag
Batt

\
\
\
\
\
\
\
\
\
\
F

-Paper pIECl‘lUn

_precisio

pag_precision:

cocofPaper pack precision:
coco/Plasti

coco/bbox_mAP_7
coco/bbox_mAP_1:

hata_tlme.

Train dataset| Y8 = H7
E5| 22 2440l CHet Ms0

DINOE'HIO H|O| AR 2

4.2.7 Dino Augmentation

1. Mosaic augmentation

Precision (AP 0:08.95 | area=
(AP area=
area=

oA MEZAUET =2 H+E AL
| |:|.E El:—lll=E|:|. 7=0|-|:|.
CtFSE AugmentationS X4

5
kJ
Pal
32
o

all
all ets=1008 ]
all ets=1000 ]

area= small ets=1000 ]
area=medium ets=1808 ]
Precision (AP H area= large

Recall (AR ) area=
Recall (AR) H area=
Recall (AR area=

all
all
all

Recall (AR) H area= small
Recall (AR area=medium
Recall (AR) =0.50:0.95 | area= large

General trash

Paper

Paper pack

Metal

Glass

Plastic

Styrofoam

Plastic bag

Battery

Clothing
o

o000 0000
OO0 0000000
DD

i
[~
I
|
|

-
i
|

MosaicE X 2|S W OFF A = XE|SHX| 42 DINOL} HI=xeh d5S 7HAC.
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2. Random Crop Agmentation

area= all
area= all
area= all
area= small
area=medium
area= large
[ area= all
Recall (AR .5 > | area=  all
Recall (AR) i H > | area=  all
Recall ) area= small
Recall (AR area=medium
Recall .58:@.95 | area= large
310
_______ fommmmem
mAP_s | mAP_m

General trash
Paper

Paper pack
Metal

|

|

|
Glass |
Plastic |
Styrofoam |
Plastic bag |
Battery |
Clothing |
4o —- - -

OFF AT XMEISHK| 2 22 952 o2 HO{MAM ALESHK| GRUACH.

4.2.8 Custom Augmentation
1. HIOJE{Mle] 1= 9l 2N

o 2% K| 2X: o[0[X| L 22 K| H|Z0| FOF ZHO| EF AN E 2 A5t7] 0f

Al
= 7ts80[ AU/UCH. Mol 27| 2 E AlZetet At ok 60% 0|&f0] & ALE St

3712 MU 2HIMLt. o|2{st K|S 2 CiStALt o|0]X| g SS Soll 22 <
50| 5%t A2 CIF7|2 Lt
2. Augmentation H&

7|2 augmentation A&t

% 7|0ll= Resize, RandomFlip, Normalize §2| 7| XXl MM2|2t AFEZHOLt, X2 2
H HI22 =0|7| flsi =7t 7IHE 1HRYLCE 3], Mosaic, MixUp 22 multi-image 7|
HE 28510 22 A E S FEHXA & + JES FULCL

Custom Augmentation 72t

&2 ZiH|0l £2HEl custom augmentationS F71510] 22 A7t & StEE S YOt

o

=
| 252 configOllA x{EHSH= HAIO 2 HR%t augmentationS HEA|ZICH
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« RandomBrightness: 0|0]|X|2] 7| FXfe[2 ZHSI{ £F Hatol| Zlst REHS
o= X UL

« RandomCropWithMinloU: =2 Z{&|S0| Z2{LI7IX| XEE, loU H|Z0| Z[A3H
LA S EFH= 2000 IE0| HBETE L

» ResizeWithAspectRatioClipping: H|E2 |XI5tHA &2
SHSLE 2 510] DRO| B2 HHIS Of B sH&E 4 Y2 YLk,

= 1

# custom augmentation G| A|
from mmdet.datasets.pipelines import PIPELINES

@PIPELINES.register_module()
class RandomCropWithMinloU(object):
def __init__(self, min_iou=0.5):
self.min_iou = min_iou

def __call__(self, results):
# O|0|X| YREE Xt=E| A7t £[A loU =S ST mfoh T

return results

4.3 Model & Data Augmentation (2)

4.3.1 About Detectron2 Library
o SEUFEKTIHHE
o Pytorch7|dt, AtE £0|4

e mmdetectionECt M2 P E=X| ¢t2 M5

4.3.2 Faster_RCNN

o 2-stage-detector & 7I7& 7|2& 2l HEY

0

o H|O|AZIQI FEZ Oflist7| flol 7| 2&el RHS MT
ES

« Object Detection2 3 5£5t= Y%t
Z2 Z0[2f Tt

=2
x
Al
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Faster R-CNN2 x| EfX|0l| M S d52 E0F= tHEHQ ZR0|H,

ResNeXt-1012 O H2 B3 S Nl3s o
37|19 AN E =

ResNeXt-1019| 1

X0 72

ol Al
0| Al

L{Ct. FPNO| 3=7tE|0] Cfot

HE MSote 227] 2|

Detectron22| COCO-Detection/faster_rcnn_R_101_FPN_3x.yaml Al&

Faster R-CNN:

Faster_RCNN Z|[HEE Z

Wrap-up report

Ir
Name sched

Ix
1x
1x
3x
3x
3x
3x
3x
3x

3x

7t 71=20] &=

train
time
(sfiter)
0.551
0.380
0.210
0.543
0.378
0.209
0.619
0.452
0.286

0.638

inference
time
(sfim)

0.102
0.068
0.038
0.104
0.070
0.038
0.139
0.086
0.051

0.098

train
mem
(<)}

4.8
5.0
3.0
4.8
5.0
X0)
5.9
6.1
41

6.7

model id
137257644
137847829
137257794
137849393
137849425
137849458
138204752
138204841
137851257

139173657

Augmentation &

transform_list = [
T.ResizeShortestEdge(short_edge_length=(640, 672, 704, 736, 768, 8
00), max_size=1333, sample_style="choice'),
T.RandomFlip(prob=0.5, horizontal=True, vertical=False), # &4 F&7|
T.RandomRotation(angle=[0, 90, 180, 2701), # O|0|X| 3™
T.RandomBrightness(0.8, 1.8), # 57| =X
T.RandomContrast(0.6, 1.3) # CHH| =X

7|X7t &&=

Faster-RCNN_...touch

D Ao 450] H7| fEo

0.4335

download

ru|o

2024.10.14 17:45

Z1O 2 of| At



4.3.3 Retinanet

 RetinaNet2 Focal LossE AFE3I0] 22 ALt 2ot H|0|E{o CHaH Z2ict

-

o M7 HH= B 37|17t BALE CHSt BFS JHE £~ Q10] RetinaNet2| Focal
SEAF

o 2|2 I = mmdetection 0| Z2 ZHK|

=
= O
2 MY E & EIXE £ U= retinanetZ S MH

RetinaNet:

train inference
Ir time time
Name sched | (s/iter) (sfim) model id download

1x 0.205 0.041 : L 190397773 |

3x 0.205 0.041 : : 190397829 I

3x 0.291 0.054 : k 190397697 |

Retinanet 2| EE Z1}

o sweepdt wandbE M EsHA MWK &2 Hs5S 2
retinanet_R_...PN_3x 9 02605 2024.10.18 17:37 etz S,

4.3.4 Cascade-mask-rcnn

e Cascade Mask R-CNN2 {2 AH|O|X|2 ZiH| EIX|E I MSt= 2 Z=E 71X

of, ol Hmst HI2 Y stAgt MK 2B HB

—_=2=2
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e ResNet-101HHEZ AESI] =2 M52 EX

o LIEtA O Zo= Qlol A2 | BfXILE S HEfOf K[ T3l =2 dsS 7ITh

—

Ablations for Deformable Conv and Cascade R-CNN:

train inference  train
time time mem
(sfiter) (sfim) ((¢]:)] model id download

0.261 0.043 34 i § 137260431
0.342 0.048 35 d d 138602867
0.317 0.052 4.0 5 b 138602847
0.261 0.043 34 B & 137849600
0.349 0.047 35 X g 144998336

0.328 0.053 40 3 | 144998488

Cascade-mask-rcnn 2|H{EE Z1}

misk-cascade...0~fpn {f’ ?’2976 2024.10.19 20:25 oz S
cascade_rcnn..._test Sg’ (_)‘3360 2024.10.20 16:30 Fie= K3

4.3.5 Cascade-rcnn
o detectron27} M|Sst= HES0f CHot Ms0| £X| Qtof M2 S HAESH |2 ¢

o A mmdetection@=E HO{7tA >

» object detectionO|A £2 8452 EO0|= cascade-rcnnQE MM

T

HHE S swin-LE 717 £E2 A58 2l

Cascade-rcnn code - cascade_rcnn_swin_L.py

o 7|&X¢l augmentationft M E¢t 221 mosaic, cutmixs F7HX| & Z& &9
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# cascade_rcnn_swin_L.py
_base_ = [
'../_base_/models/cascade_rcnn_r50_fpn.py'
pretrained = 'https://github.com/SwinTransformer/storage/releases/downlo

ad/v1.0.0/swin_large_patch4_window7_224_22k.pth' # Swin-L pretrained

model = dict(
backbone=dict(

_delete_=True,

type='SwinTransformer’,

embed_dims=192, # Swin-L2| H|E X}
depths=[2, 2, 18, 2], # Swin-L Z} AH|O0|X| Z0]
num_heads=[6, 12, 24, 48], # Swin-L8| §|E &
window_size=7,

mlp_ratio=4,

gkv_bias=True,

gk_scale=None,

drop_rate=0.,

attn_drop_rate=0.,

drop_path_rate=0.3, # Swin-L2| Drop path rate
patch_norm=True,

out_indices=(0, 1, 2, 3),

with_cp=False,

convert_weights=True,
init_cfg=dict(type="'Pretrained', checkpoint=pretrained)), # Swin-L 7}

X 2=
neck=dict(in_channels=[192, 384, 768, 1536]), # Swin-LMIA neck@Z H
S5h= 2F 2|0lof x'E =

roi_head=dict(

bbox_head=[
dict(
type="'Shared2FCBBoxHead',
in_channels=256,
fc_out_channels=1024,
roi_feat_size=7,
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num_classes=10,

bbox_coder=dict(
type="'DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.],
target_stds=[0.1, 0.1, 0.2, 0.2]),

reg_class_agnostic=True,

loss_cls=dict(
type="'CrossEntropyLoss',
use_sigmoid=False,
loss_weight=1.0),

loss_bbox=dict(type='SmoothL1Loss', beta=1.0,

loss_weight=1.0)),
dict(

type="'Shared2FCBBoxHead',

in_channels=256,

fc_out_channels=1024,

roi_feat_size=7,

num_classes=10,

bbox_coder=dict(
type="'DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.],
target_stds=[0.05, 0.05, 0.1, 0.1]),

reg_class_agnostic=True,

loss_cls=dict(
type="'CrossEntropyLoss’,
use_sigmoid=False,
loss_weight=1.0),

loss_bbox=dict(type='SmoothL1Loss', beta=1.0,

loss_weight=1.0)),
dict(

type="'Shared2FCBBoxHead',

in_channels=256,

fc_out_channels=1024,

roi_feat_size=7,

num_classes=10,

bbox_coder=dict(
type="'DeltaXYWHBBoxCoder',
target_means=[0., 0., 0., 0.],

22



target_stds=[0.033, 0.033, 0.067, 0.067]),
reg_class_agnostic=True,
loss_cls=dict(

type="'CrossEntropyLoss',

use_sigmoid=False,

loss_weight=1.0),
loss_bbox=dict(type='SmoothL1Loss', beta=1.0, loss_weight=1.0))

1)

# Optimizer remains the same
optimizer = dict(
type="AdamW/,
Ir=0.0001,
betas=(0.9, 0.999),
weight_decay=0.05,
paramwise_cfg=dict(
custom_keys={
'‘absolute_pos_embed': dict(decay_mult=0.),
'relative_position_bias_table': dict(decay_mult=0.),
'norm': dict(decay_mult=0.)

)

[

_|Ok

#HAEE UL AHAE HH: milestones = [2, 8, 11], gamma = 0.5
Ir_config = dict(

policy="step’,

step=[8, 1], #2,8, MO0\ SEE 22

gamma=0.5 # &t5E2 0.5t Z4

# custom augmentationO| HO|El IIAUS AUXLE
custom_imports = dict(
imports=['mmdet.datasets.pipelines.custom_augmentation'], # custom_
augmentation.py2| A2
allow_failed_imports=False

#O| 222 7|2 augt HE
data = dict(
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train=dict(
type='CocoDataset’,
classes=("General trash", "Paper", "Paper pack", "Metal", "Glass",
"Plastic", "Styrofoam", "Plastic bag", "Battery", "Clothing"),
img_prefix="'/data/ephemeral/home/level2-objectdetection-cv-02/data
set/',
ann_file="'/data/ephemeral/home/level2-objectdetection-cv-02/datase
t/train.json’,
pipeline=|[
dict(type="'LoadlmageFromFile'),
dict(type='LoadAnnotations', with_bbox=True),
dict(type="RandomFlip', flip_ratio=0.5),
dict(type="'Resize', img_scale=(1024, 1024), keep_ratio=True), # O|
OjX| 27| =3 A =7t
dict(type='Normalize’,
mean=[123.675, 116.28, 103.53],
std=[58.395, 5712, 57.375],
to_rgb=True),
dict(type="'Pad’, size_divisor=32),
dict(type="'DefaultFormatBundle'),
dict(type="'Collect’, keys=['img', 'gt_bboxes', 'gt_labels'])
]
),

test=dict(
type="'CocoDataset’,
img_prefix="'/data/ephemeral/home/level2-objectdetection-cv-02/data

set/',
ann_file='/data/ephemeral/home/level2-objectdetection-cv-02/datase
t/test.json’,
pipeline=[
dict(type="'LoadlmageFromFile'),
# dict(type="RandomFlip', flip_ratio=None),
dict(type="'Resize', img_scale=(1024, 1024), keep_ratio=True), # O|
O|X| 27| =F Al =7t
dict(type='Normalize’,
mean=[123.675, 116.28, 103.53],
std=[58.395, 5712, 57.375],
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to_rgb=True),
dict(type="'Pad’, size_divisor=32),
dict(type="'Collect', keys=['img'],
meta_keys=('filename’, 'ori_shape’, 'img_shape', 'pad_shape',
'scale_factor’, 'img_norm_cfg'))

# Mixupt Mosaic2 E gt Train Pipeline &3
data = dict(
train=dict(
type="'MultiimageMixDataset',
dataset=dict(
type="'CocoDataset’,
classes=("General trash", "Paper", "Paper pack", "Metal", "Glass",
"Plastic", "Styrofoam", "Plastic bag", "Battery", "Clothing"),
img_prefix="'/data/ephemeral/home/level2-objectdetection-cv-02/d
ataset/',
ann_file='/data/ephemeral/home/level2-objectdetection-cv-02/data
set/train.json’,
pipeline=[
dict(type='LoadlmageFromFile'),
dict(type='LoadAnnotations’', with_bbox=True)
]
),
pipeline=[
dict(type="'Mosaic', img_scale=(1024, 1024), pad_val=114.0), # Mos
aic 34 =7t
dict(type='RandomAffine', scaling_ratio_range=(0.1, 2), border=(-51
2, -512)), # Affine Het
dict(type="'MixUp', img_scale=(1024, 1024), ratio_range=(0.8, 1.6), p
ad_val=114.0), # Mixup Z7}
dict(type='"RandomFlip', flip_ratio=0.5), # RandomFlip &7}
dict(type='RandomBrightness', brightness_delta=32), # HAH &

=37

dict(type="'ResizeWithAspectRatioClipping', img_scale=(1024, 1024),
keep_ratio=True), # HAH &2 =7}
dict(type='Normalize', mean=[123.675, 116.28, 103.53], std=[58.395,
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5712, 57.375], to_rgb=True),
dict(type="'Pad’, size_divisor=32),
dict(type="'DefaultFormatBundle'),
dict(type="Collect', keys=['img', 'gt_bboxes', 'gt_labels'])
]
),

test=dict(
type="'CocoDataset’,
img_prefix="'/data/ephemeral/home/level2-objectdetection-cv-02/data
set/',
ann_file="'/data/ephemeral/home/level2-objectdetection-cv-02/datase
t/test.json’,
pipeline=[
dict(type="'LoadlmageFromFile'),
dict(type="'Resize', img_scale=(1024, 1024), keep_ratio=True),
dict(type='Normalize’,
mean=[123.675, 116.28, 103.53],
std=[58.395, 5712, 57.375],
to_rgb=True),
dict(type="'Pad’, size_divisor=32),
dict(type="'DefaultFormatBundle'),
dict(type="'Collect’, keys=['img'],
meta_keys=('filename’, 'ori_shape’, 'img_shape’, 'pad_shape',
'scale_factor’, 'img_norm_cfg'))

#14 0| X3 AH
runner = dict(type='EpochBasedRunner', max_epochs=14)

# M3EQIE MH
checkpoint_config = dict(max_keep_ckpts=3, interval=1)

#Z2IMH
log_config = dict(
interval=100, # 50 iterationsOICt 21E 7|2
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hooks=[
dict(type="'TextLoggerHook'), # E{0|'20| =
# dict(type="'TensorboardLoggerHook'), # TensorBoard A2 A| 37}

&0 5 g

H#
workflow = [(‘train’, 1)]

_|ot

Cascade-rcnn-swin-L Z1t =9l

cascade_renn..._test ‘gg’ (_)'6041 2024.10.23 12:27 otz &
Hds E2 WES 8L =0l =AH B7tct ds
0.5835
cascade_renn..._test & ? 2024.10.23 23:24 2z

X2t 450l ot

augmentation M2

4.4 Model & Data Augmentation (3)
EHH

4.4 Yolo 2g Mg ut

1. yolo Cl|0JE] FA{oj] St3=7]

~ [ dataset
» g test
~ [ train
B images
> Il labels

[ labels.cache

~ labeling_make.ipynb
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dataset

et Z2 Er "Al0[0{0f SHH, images Ml 0oo0jpg 2HH labels M= ooooxt 2 OAMF

¢l i8S %=7| flsi M= or2iel 27HX] taskE S0{0F SHCt.

Yolo= <class> <x_center> <y_center> <width> <height> .txt O|Z&#| Q!0{0} 57|
20, train_json2E A= Aol EXTF JAUALF.

> Ol= json OjY S E0{E 1 S1H,

yolo_data["t

© 0.0s

{"image_id': @, 'category id’:
"category_id":

"bbox": [197.6, 193.7, 547.8, 469.7]},
"'bbox': [@.8, 487.4, 57.6, 188.6]},
"bbox’: [@.@, 455.6, 144.6, 181.6]},
"bbox': [722.3, 313.4, 274.3, 251.9]},
"bbox': [353.2, 671.8, 233.7, 1083.4]},
"bbox": [3.7, 448.5, 778.2, 242.8]},
"bbox": [425.3, 681.9, 216.4, 179.8]},
"bbox’: [92.4, 601.7, 139.2, 53.1]},
"bbox": [622.4, 686.5, 72.8, 94.2]},
"bbox": [267.9, 165.2, 631.

"bbox’: [462.2, 369.4, 233.9

"bbox*: [773.3, 3.8, 188.4,

"bbox’: [567.5, 462.2, 165.

"bbox" : , 411.

"bbox": [3 ., 349.7,

"bbox": [392.5, 348.4,

"bbox" :

W

™

"

("]

‘category_id":

N

M

N

, category id":
‘category_id":

*

™

]

]
3
= 7
1 4
5
-
> a8,
= 7
]
3
: 2
: b

w

N

-

-

"

s =2 2R e
s

O|FA AAIMO = £[0f Q7| ME0 2ES WA txt THE = BHS 4= AUC

(cf. trainIt& 0] 0000.jpg O™ labelltZ 2 0000.txt=E 0|0

"
o
o

-TT

2) bbox st 2H|

flofl Z0] 0|F2 A== =70t
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WARNTNG 4, /home/work/MyProject/level2-objectdetection-cv-62/dataset/train/inages/6960. jpg: ignoring corrupt image/label: could not convert string to float: '197.6,"
WARNING & h]me/wurk/llypr oject/level2-objectdetection d t/train/ g01. ignoring corrupt i : could not co a

WARNING £\ /hc ct/level2-objectdetecti d t/train/ 2 : ignoring cc
WARNING A /hc /MyProject/level2-objectdetect t/train/ g: ignoring cc
WARNING A /h /MyProject/level2 tdetect ignoring c

-

O] WARNING 0| A& = ZQlH|, Ol= YoloZ} bboxE& 0~1 ALO[0| A2t Q1 ALY | mfZ 0|
Ct..

.5955
.476417
- ElDJU - )

= =] k3 h
[

B8 kd = &4

[ I =< B = N |
LW I Ve O W R s J
oh 08 84 =

[Tl ]

[y

a.
a.
a.
a. 41
g. 3
a.
a.
a.

%]
e

e 5

coco HlA= 20| SOt7tZel =0 EL|7t label 220 O|ZAOZ &0 /28 & £ QU
ALt & 22| = M ASHE 6ljof st= Z40| ULt

| F7tX| task ( 222Xt bbox ™ A2t=2H|)E i ZstL| ZE 0| SEetsS & £ U
Ct.

3. config &4

yolo train cfg=config.yaml % % Hkl I:||'|7|'| %
# config.yaml

task: detect # (str) YOLO task, i.e. detect, segment, classify, pose, obb
mode: train # (str) YOLO mode, i.e. train, val, predict, export, track, benchm
ark

model: yolo11n.pt # (str, optional) path to model file, i.e. yolov1in.pt,yolov11
s.pt,yolov1im.pt,yolov11l.pt.yolov1ix.pt

data: data.yaml # (str, optional) path to data file, i.e. coco8.yaml

epochs: 100 # (int) number of epochs to train for

time: # (float, optional) number of hours to train for, overrides epochs if sup
plied
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patience: 10 # (int) epochs to wait for no observable improvement for early
stopping of training

batch: 16 # (int) number of images per batch (-1 for AutoBatch)

imgsz: 640 # (int | list) input images size as int for train and val modes, or i
st[h,w] for predict and export modes

save: True # (bool) save train checkpoints and predict results

save_period: -1# (int) Save checkpoint every x epochs (disabled if < 1)
cache: False # (bool) True/ram, disk or False. Use cache for data loading
device: 0,1 # (int | str | list, optional) device to run on, i.e. cuda device=0 or
device=0,1,2,3 or device=cpu

workers: 32 # (int) number of worker threads for data loading (per RANK if
DDP)

project: recycling # (str, optional) project name

name: experiment # (str, optional) experiment name, results saved to 'proje
ct/name’ directory

val: True # (bool) validate/test during training

split: val # (str) dataset split to use for validation, i.e. 'val', 'test' or 'train’
save_json: False # (bool) save results to JSON file

save_hybrid: False # (bool) save hybrid version of labels (labels + additiona
| predictions)

conf: # (float, optional) object confidence threshold for detection (default
0.25 predict, 0.001 val)

iou: 0.8 # (float) intersection over union (loU) threshold for NMS
max_det: 100 # (int) maximum number of detections per image

half: False # (bool) use half precision (FP16)

dnn: False # (bool) use OpenCV DNN for ONNX inference

plots: True # (bool) save plots and images during train/val

0l

ot

7'” -jEIE-I_%I' _)I\_ 9\1919”1, 19|0'|| 31'8 default.yaml = g!-lo_l-é-Hg -J|\- OIEl‘.
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Model Filenames Inference Validation Training Export

YOLO11 yolo1in.pt yololls.pt v v v v
yololim.pt yolo11l.pt
yolo1ix.pt

n,s,m,l,x= Df2t0|E 42| XtO|O|LCt,

# Parameters

nct 80 # number of classes

scales: # model compound scaling constants, [.e. 'model=yolofin.vaml' will call yololl.yvaml with scale 'n’
# [depth, width, max_channels]
ne [0.50, 0,25, 1024] # summary: 319 layers, 2624080 parameters, 2624064 gradients, 6.6 GFLOPs

g [0.50, 0.50, 1024] # summary: 319 layers, 9458752 parameters, 9458736 gradients, 21.7 GFLOPs

m: [0.50, 1.00, 512] # sunmary: 409 lavers, 20114885 paranmeters, 20114672 gradients, 68.5 GFLOPs
[ [1.00, 1.00, 512] # summary: 631 layers, 25372160 parameters, 25372144 gradients, 87.6 GFLOPs
% [1.00, 1.50, 512] # summary: 631 layers, BBRI66176 parameters, 56966160 gradients, 196.0 GFLOPs

4.4.2 Yolo 2 H|=Za}
¢ yolo11s.pt

0.4281

yolo11s_epoch300 Pe 0.4166 2024.10.23 09:08 oz &
o yoloTl

yolol1l_epoch300 P g::g;g 2024.10.22 22:07 etz K2
e yolo11x

yolox11_epoch300 e 823?7 2024.10.2107:47 = K2

4.4.3 Evaluation M

o DHE 7ot ds dEEA: A A, 2A9| 357t St w2t 450] 30| &

Mgl A2 EHCE YOLOVTIsOIA YOLOVTI, 22|10 YOLOVIXZE 242 mAP,
MU, e T 4SSIULCE
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. 2% N3} JHs A $X ZoHs YOLOVIS| AR|2lS s Walstx| 24
AAFBICY, 3t Sto|mmtatn|e| S, GlO|E £, £k ot Hat o)
C{2 SHAA|Z GiX|7} ULk,

oo ©
IJO
g0
b O
|
Lo

=2

ikl

0o

o 2FAIYE F1: YOLOVIIGIA YOLOVIIXZS| 5 &0| dTiXH 2 Ojojst M2
2 37| B7tof| E 2 A HAS EHFH. 0|= Hed| ZE 7|2 7|12= A 0
49| | Hat HMEFo| RES AlAfelCt.

4.5 Ensemble

4.5.1 Ensemble_boxes library
» Object Detection Z2HE 7iM3st7| flsl Ciot ZHIC| 0| £ZE HEdH= ensemble
7|8 M=
o« ZJ|LCHE EE*'OHA'I 44 El Bounding BoxesE Agot0] HLC} Az|d QJ=0FHS &
U[A 2
e https://github.com/ZFTurbo/Weighted-Boxes-Fusion

>
oot

o O|tH TZMEO| M= Soft-NMS2F WBFE A8

4.5.2 Non-Max Suppression(NMS)

o 23 0|0]|X|0fl Object Detection & 112|ZE0| 2[3H bounding box regression0| &
S&[H, Kol o42] 7H2| bbox7t I X|H SH|2| =& Zt2 7IXIA &

K ATO|7L £ SADHLI|T LIKIE R0l 2 242
S ALQEM Yorst HH T S

= - 1

o O2{ 7S] bbox &
otAl ot S5z Z

1. Object Detection EHZ ==
a. HHEX| ZHS ALt & o|0|X[ol|M K| SEZAE F=

b. 2t =& ZHK|of
Confidenc 2} dtzt

X2l 2|X|eF s M| 7F ot Sa A0 £oh=X|of chist

='?=
rot
N
).
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https://github.com/ZFTurbo/Weighted-Boxes-Fusion

a. AlME loU tol| Tt 2 M| SS £2 &A= EE
b. F2 loU7t 7tE &2 K E =S, X5 M= 4F

3. A2t (threshold) HE

a. CHE ZajATF EXHSICHH, (1)~(3) BHAIS g2

4.5.3 Soft-NMS

o Soft-NMS= NMS(Non-Maximum Suppression)2| HEOZ E7X ZHH|0f CHaH
DHO| o F3 o] HX|l= HAE Thad| MAHSH= CHAl, giAQ|
A= HAZS A

« AZNMSIHE

%l
of, 2Lt Rt of

ZIES
B f%ﬁpﬂ 2

Soft - NMS €112|5 %} 22|

1. 0= 2tAESL confidence scoreS 7|ZQ0 2 L{EIXtE: HH

2. 7t& =2 scoreE 7ITI HHAE J|Z O 2 LIHX| BEIASO| |oUE A4t

3. BX|l= YA S0| loU thresholdE H2 E2, tted| MAHsH= CHA, loUQ| = 7|0f ot
2 scoreE &4

o score A= LIS Z2 AlOZ O|R{Z

Soft-NMSe| & m}20|Ej

¢ loU threshold
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o Gaussian 2AI0| M BEA score ZAE H[O{St= mt2t0|E
o 0| 20| =242 score ZAZ0| X0IX|H, LH242 scoreZt O IA 24
¢ thresh

o 5% FE=z 0[5t HtA = Soft-NMSOH| A H[AH

o AXl= o|=0] S W B HME SK[X| g2 BE Jbs, of|=2 tHetd RX|

o loU threshold 5! M4 ZiA diAlg &

il

MHE 2

4.5.4 Weighted Box Fusion (WBF)

o Hf

1
u
W

O[ ALt M[7{st= thHl, 7HSXIE Foote stte| Mz2 HA S 4y

OS2 Zesto 2Ot A3y A of

4

S My o Qe

1. BE HIAE confidence score 7|Z0 2 LH2Ik}& HE

2. S ZHH|of SHESICt D TEte| = HIASL2 |oU7F YA threshold O|ARl AR 150
2 22

3. 1ECZE RO HIASO| ZSMxIHE 8l 37| ZF BHO| scoreE 7|UQE JIIEHAS
Edi ME2 gtA MM

WBF2| Zg mjato|E
» weights

o O =0 Chigt 7t5 K| =F
e iou_thresh

o WIS BAC| loU UM A, 0] S XISt HASTH SUT AH R 2435}

H=
HH St
od

&
o]
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skip_box_thr

Am

o EF Ha Olote] HAS EHet 2rElM M2IA7]= YA

Library usage examples

Wrap-up report

from ensemble_boxes import *

boxes_list = []

[0.00, 0.51, 0.81, 0.91],

[0.10, 0.31, 0.71, 0.61],

[0.01, 0.32, 0.83, 0.93],

[0.02, 0.53, 0.1, 0.94],

[0.03, 0.24, 012, 0.35],
1[

[0.04, 0.56, 0.84, 0.92],

[0412, 0.33, 0.72, 0.64],

[0.38, 0.66, 0.79, 0.95],

[0.08, 0.49, 0.21, 0.89],
1]
scores_list = [[0.9, 0.8, 0.2, 0.4, 0.7], [0.5, 0.8, 0.7, 0.3]]
labels_list = [[0, 1, 0, 1, 11, [1, 1, 1, O]]
weights = [2, 1]

iou_thr = 0.5
skip_box_thr = 0.0001
sigma = 0.1

boxes, scores, labels = nms(boxes_list, scores_list, labels_list, weights=wei
ghts, iou_thr=iou_thr)

boxes, scores, labels = soft_nms(boxes_list, scores_list, labels_list, weights
=weights, iou_thr=iou_thr, sigma=sigma, thresh=skip_box_thr)

boxes, scores, labels = weighted_boxes_fusion(boxes_list, scores_list, label
s_list, weights=weights, iou_thr=iou_thr, skip_box_thr=skip_box_thr)

boxes_list
o 3XI& E|AE GAl

scores_list, labels_list
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o 2%t HA

e F

et

# ensemble.py

import pandas as pd

import os

from ensemble_boxes import weighted_boxes_fusion, soft_nms
import ast

import numpy as np

# EX Z20(M CSV IYS == g
def load_csv._files_from_directory(directory_path):
csv_files = [f for f in os.listdir(directory_path) if f.endswith('.csv') and not
f.startswith("._")]
dfs =[]
for file in csv_files:
file_path = os.path.join(directory_path, file)
df = pd.read_csv(file_path, encoding="utf-8')
df['PredictionString'] = df['PredictionString'].fillna("")
dfs.append((file, df)) # DItLHI} HIO|EH 2| JUS SHH & &
return dfs

# 0|5 2XE S mhyoto] Haot HIO|HE F:&S= g+
def parse_prediction_string(pred_string):
if not pred_string:
return []

pred_values = list(map(float, pred_string.split()))

parsed = []
foriin range(O, len(pred_values), 6):
if i + 5 < len(pred_values):
parsed.append({
'class_id": int(pred_valuesli]),
'score': pred_values[i + 1],
'xmin': pred_values[i + 2],
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'ymin': pred_values[i + 3],
'xmax': pred_values[i + 4],
'ymax': pred_valuesli + 5],

1)
return parsed
# WBFE HEY == U= WA o= H[0|EE Helst= e
def prepare_wa_input(df).
boxes = []
scores = []
labels =[]

image_ids = df['image_id'].unique()

for img_id in image_ids:
img_boxes =[]
img_scores = []
img_labels = []
predictions = df[df['image_id'] == img_id]['parsed_predictions'].values
[0]

for pred in predictions:
img_boxes.append([pred['xmin'] / 1024, pred['ymin'] / 1024, pred['x
max'] / 1024, pred['ymax'] / 1024])
img_scores.append(pred['score'])
img_labels.append(pred['class_id'])

boxes.append(img_boxes)
scores.append(img_scores)
labels.append(img_labels)
return boxes, scores, labels, image_ids
# %|Z WBF Z 1= PredictionString &40 2 HatsH= o4

def convert_to_prediction_string(boxes_nms, scores_nms, labels_nms):
prediction_string = "'

# "rATEGIALE 2h0] Gl —?— 31 PredictionString gt
if len(boxes_nms) == 0 or len(scores_nms) == 0 or len(labels_nms) == 0:
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return prediction_string # gl 2XI& 2tzt

for iin range(len(boxes_nms)):
box = boxes_nmsli]
score = scores_nmsi]
label = labels_nmsli]
# box, score, label0| HIO{UX]| g2X| 2l = X 2|
if len(box) == 4 and isinstance(label, (int, float)):
prediction_string += f"{int(label)} {score:.6f} {box[0] * 1024:.1f} {box
[1] *1024:1f} {box[2] * 1024:.1f} {box[3] * 1024:1f} "

return prediction_string.strip()

# Soft-NMS X & ot
def apply_soft_nms(boxes, scores, labels, sigma=0.5, thresh=0.001, iou_thr
=0.5):

unique_classes = np.unique(labels) # ZE ZalA 7 ==
boxes_nms_list, scores_nms_list, labels_nms_list =[], [], []

for cls in unique_classes:
# Zt 2200 HYot= HRE HA, F4, St FE
cls_indices = [i for i, label in enumerate(labels) if label == cls]
cls_boxes = [boxesli] for i in cls_indices]
cls_scores = [scoresli] foriin cls_indices]
cls_labels = [labels]i] for i in cls_indices]

# 2t 2|AHEE Soft-NMS A&
boxes_nms, scores_nms, labels_nms = soft_nms(
np.array(cls_boxes), np.array(cls_scores), np.array(cls_labels), iou_t
hr=iou_thr, sigma=sigma, thresh=thresh

)

b

# 5l 2|AE 29l 5!

= -

ot
Jiot

boxes_nms_list.extend(boxes_nms) # 2|AE =&t
scores_nms_list.extend(scores_nms)
labels_nms_list.extend(labels_nms)
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return boxes_nms_list, scores_nms_list, labels_nms_list

# WBF2} Soft-NMSE ME5t= et
def ensemble_wbf_with_soft_nms(df_list, weights, iou_thr_wbf, skip_box_thr
_wbf, iou_thr_nms=0.5, sigma_nms=0.5, thresh_nms=0.001):
for _, df in df_list:
df['parsed_predictions'] = df['PredictionString'].apply(parse_predictio
n_string)

#ozZ 22 oES
boxes_list =[]
scores_list = []
labels_list = []
image_ids = df_list[0][1]['image_id'].unique()

Y
mot
gk
MHA
o
N
Hd
e
10
2
At
o
Y
ot

for _, df in df_list:
boxes, scores, labels, _ = prepare_wbf_input(df)
boxes_list.append(boxes)
scores_list.append(scores)
labels_list.append(labels)

# WBF &g 3! A1t X&

results = []

for idx, image_id in enumerate(image_ids):
model_boxes = []
model_scores = []
model_labels =[]

# Z Do ciet of| 2 =helstn of| 50| gl
foriin range(len(df_list)):
if idx < len(boxes_list[i]):
model_boxes.append(boxes_list[i][idx])
model_scores.append(scores_list[i][idx])
model_labels.append(labels_list[i][idx])
else:
# o|=0| glz= B 4l 2[AE FTt
model_boxes.append([])
model_scores.append([])

o
He

rr

2| AE

i

=]
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model_labels.append([])

if model_boxes and any(model_boxes):

# WBF H&
boxes_ens, scores_ens, labels_ens = weighted_boxes_fusion(
model_boxes, model_scores, model_labels, weights=weights, iou_
thr=iou_thr_wbf, skip_box_thr=skip_box_thr_wbf

# Soft-NMS H&

# boxes_ens, scores_ens, labels_ens = apply_soft_nms(

# model_boxes, model_scores, model_labels, sigma=sigma_nms,
thresh=thresh_nms, iou_thr=iou_thr_nms

# )

# model_boxes = np.array(model_boxes)
# model_scores = np.array(model_scores)
# model_labels = np.array(model_labels)

# print('model_boxes:', model_boxes)
# print('model_scores:', model_scores)
# print('model_labels:', model_labels)

# boxes_ens, scores_ens, labels_ens = soft_nms(

# model_boxes, model_scores, model_labels, sigma=sigma_nms,
thresh=thresh_nms, iou_thr=iou_thr_nms

#)

# print('boxes_ens:', boxes_ens)

# print('scores_ens:', scores_ens)
# print('labels_ens:', labels_ens)
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ZE PredictionString @Al Z HEt

prediction_string = convert_to_prediction_string(boxes_ens, scores_
ens, labels_ens)

results.append({'image_id': image_id, 'PredictionString': prediction_
string})

else:
# gl At A2
results.append({'image_id': image_id, 'PredictionString': ''})

return pd.DataFrame(results, columns=['image_id', 'PredictionString'])
# EF CIEEZ|0AN ZE CSV IS S2iet L4

directory_path = './models'
model_dfs = load_csv_files_from_directory(directory_path)

Ul

y

# @29 It 2
weights =[]
print("22 I =5 3 7tSK| YH:")
for i, (file_name, _) in enumerate(model_dfs):
weight = float(input(f"{file_name}2| 7}FX|E LHSIMR: "))
weights.append(weight)

#a
N

ERNRIERTH

# WBF % Soft-NMS & of2t0|E I Bty

iou_thr_wbf = float(input("WBF2| iou_thr Zt2 2IstM (ol: 0.6): "))
skip_box_thr_wbf = float(input("WBFZ2| skip_box_thr 2} =35tM[K (0l 0.
2):"))

iou_thr_nms = float(input("Soft-NMS2| iou_thr Zt2 2/235tH 2 (0|: 0.5): "))
sigma_nms = float(input("Soft-NMS2| sigma z{2 =3StH R (0l: 0.5): "))
thresh_nms = float(input("Soft-NMS2| thresh Zt= =stM (al: 0.2): "))

# L= 29

ensemble_df = ensemble_wbf_with_soft_nms(model_dfs, weights, iou_thr_
wbf, skip_box_thr_wbf, iou_thr_nms, sigma_nms, thresh_nms)

# Z0E CSV Y= NM¥

ensemble_df[['PredictionString’, 'image_id']].to_csv('ensemble_predictions.
csV', index=False)
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DE oY 25 9 IHFX LdH:
over_50_models_plus_1_ensemble.csve| 7IE X E YA MH2: 1
cascade_rcnn_swin_L_testcascade_rcnn_swin_L_test.csvel 7} & x| &

Lo
NHBRE MR :
1

WBF2| iou_thr @& 2 (o : 9.6): 0.6
WBF2| skip_box_th st 2 (o: 0.2): 0.2
Soft-NMSe| iou_th st (o: 0.5): 0.5
Soft-NMSe| sigma 12 (o: 0.5): 0.5
Sof‘t—NMSQI thresh M2 (d: 0.2): 0.2

import pandas as pd

import cv2

import matplotlib.pyplot as plt
import numpy as np

#CSVIIY 3= 4H

csv_path = '/data/ephemeral/home/level2-objectdetection-cv-02/baseline/
mmdetection/work_dirs/cascade_rcnn_aug/ensemble_predictions_soft_nm
s.csv' # 07| CSV mjo| AZE MY

# CSV IS HLIA R 0{27]
df = pd.read_csv(csv_path)

# et 0|0|X| =5 F9

selected_images = [f"test/000{i}.jpg" for i in range(10)]
# SEHAE nx My Fl (107H)

class_colors = {
0: (255, 0, 0), # 4ot w2zt
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1:

2
3
4
S
6
7
8
9

(0, 255, 0),
: (0, 0, 259),
: (255, 255, 0), # 512
: (255, 0, 255), # At= (OHHIEL)
: (0, 255, 255), # ¥ |

# 2} O|O|X|of Choll HI2E =& FE ==

def
#

process_and_draw(image_name, data_row):
o|0jx| 22 4H

image_path = f"/data/ephemeral/home/level2-objectdetection-cv-02/dat
aset/test/{image_name.split('/")[-1]}" # O|0|X| ECS HE=E +H

#

O[0|X| 22{L27|

image = cv2.imread(image_path)

if

#
P

H
& A

n

image is None:
print(f"Error: {image_path} not found.")
return

PredictionString2| Zt 22|
redictions = data_row.split()

HRE 8tA MEE SHLH JHH 27| (224, AT 0, xmin, ymin, xmax, ymax
2)
um_predictions = len(predictions) // 6

for i in range(num_predictions):

class_id = int(predictions|i * 6])

score = float(predictionsl[i * 6 + 1])
xmin = int(float(predictions[i * 6 + 2]))
ymin = int(float(predictionsl[i * 6 + 3]))
xmax = int(float(predictions[i * 6 + 4]))
ymax = int(float(predictions[i * 6 + 5]))

# 228 MY IHH 27|
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color = class_colors.get(class_id, (255, 255, 255)) # 7|22 2l

# H2Y gtA O2|7|
cv2.rectangle(image, (xmin, ymin), (xmax, ymax), color, 2)
label = f"Class {class_id}: {score:.2f}"

cv2.putText(image, label, (xmin, ymin - 10), cv2.FONT_HERSHEY_SIMP
LEX, 0.5, color, 1)

# Z1f O|0|X| A

plt.figure(figsize=(8, 8))

plt.imshow(cv2.cvtColor(image, cv2.COLOR_BGR2RGB))
plt.title(image_name)

plt.axis('off')

plt.show()

# ME4El O|O|X| S0l CHaH A2
for image_name in selected_images:
row_data = df[df['image_id'] == image_name]['PredictionString'].values
if row_data.size > 0O:
process_and_draw(image_name, row_data[0])
else:
print(f"No data found for {image_name}")

o WBF + Soft NMS

best5 2024.10.23 23:58 =

7
1o
o
o
o
S
[«

e NZE U = X1 M5 cgvEtol

e 0000.jpg ~ 0003.jpg 7tX| el &
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test/0000.jpg

test/0002.jpg

CHE2F 0.2 ~ 0.3 Of2fl= RA[SHE & o ZELUS
0.25 Of2fl= FASH7 |2 2H

S AISHAL CHA] 22l

ensemble_0.25_test

@ 0.5846

ol
[

test/0001.jpg

2024.10.24 00:51
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over_50_mode...emble - 2024.10.24 01:41 = S,
o soft-NMs
o Sofg-NMSEt AE3}0] TIHS =
. WBF2l SUst =7
soft_nms_5_7_1 ’%T, 0.5747 2024.10.24 15:55 214 S,

. I3t 2CECOIA B} 7|F0| Boox7t O S 42 £2 X ZTHT MZHSHo] A
2tet W
- WBE - Soft-NMS

test/0000.jpg test/0000.jpg

45| WBF7F AT} O BECH

WBFZ %|Z output &7|
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2024.10.24 17:01 o=

[«

over_60_alll_5_1 €& 0.6654

>

d
oz
ol

e cascade-rcnn-resent @& =7}

o AHE csvOllE 7HBKIE 2, 7|2 2H0= 1 M85 T

(coin) Chris@gimseohcBookAir ensemble % python WBF_ensemble.py
nE oY S5 % tsX 4

dino_resnet50.csvel 7S X £ _16} | :
DINO_base(12epoch).csve| 7}3XI% 1
cascade_rcnn_swin_L_testcascade_ rcnn swin_| L test csvel 7t X E
ensemble_best4_ 4622 (W 5 5 2ensemble_best4_4622 6 2 5 5 2.csve|

best5. csve| Q: 2

WBFQ| iou_thr & "0.6):

WBF2| skip_box_th (ol : @.2): 0.1
Soft-NMSe| iou_th : 0.5): 0.5
Soft-NMSe| sigma (01| @ 5): 0.5
Soft-NMSe| thresh 2 (d: 0.2): 0.2

L 0.6600 2024.10.24 17:10 oz

([«

originl_ensemble2

o
o
N
o

. JtEX 2512 Ty

(coin) Chris@gimseohcBookAir ensemble % python WBF_ensemble.py
2y oY 2= 9 A5 4

dino_resnet50.csve| ZIE X E o H 5t A1

DINO_base(12epoch).csve| 7S E ¢
cascade_rcnn_swin_L_testcascade_rcnn_swin_ L test csve

best5.csvel 71 E 2 LHFAL: 1
over_50_models_plus_1 ensembleover 50 _models_plus_1_ensemble.csve 7t &

WBFS| iou_thr 2 YEHS M (ol: 0.6): 0.5
WBF2| skip_box_thr 2 3 3s AN (01| 0.2): 0.1

originl_ensemblel 2024.10.2417:17 etz K3

o AME Z 0.660] D= csvit T
o JIEBK REE XY
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(coin) Chris@gimseohcBookAir ensemble % python WBF_ensemble.py
2Y 0y 25 9 S 4
over_60_alll_5_1.csve 7I& X =
originl_ensemblel.csvel 7t & |

originl_ensemble2.csve| 7IE X E

best5.csvel ZISXE AHS ML :

over_50_models_plus_1_ ensembleover 50_ models _plus_1_ensemble.csvel 7t
WBF2| iou_thr 2t2 €AsAME2 (0l : 0.6):

WBF2| skip_box_thr 3,!% = o})dlﬁ (off = 0.2): 0.1

ensemble_over_66 e’_Cf’ 0.651 2024.10.2417:22

o

OIRITHK] 7hE EQUE! Aol T2tojE] 48 = 7Y

(coin) Chris@gimsethokAir ensemble % python WBF_ensemble. py
2y oy 82 9 5 4
cascade_rcnn_swin_L_testcascade_rcnn_swin_L_test.csvel

best5.csvel 7tEXE YA MHML: 1

DINO_base(12epoch) csv2| 25X E LM 1
over_50_models_plus_l_ensembleover 50 models _plus_1_ensemble.csve| 7}
WBFS| iou_thr 2t2 Y ML (0l: 0.6):

WBF2| skip_box_ th #E st (of: 0.2): 0.04

ensemble_ove...emble g“@ 2024.10.2417:29

(coin) Chris@gimseohcBookAir ensemble % python WBF_ensemble.py
Ry Iy 25 ¥ S 4
cascade_rcnn_swin_L_testcascade_rcnn_swin_L_test.csve 7}sil

best5.csvel ZIEXE YA 1

DINO_base(12epoch) csv°| IWMEXNE LEHEMHM2: 1

ove r_50_m0dels_plus_l_ensembleover_50_m0dels_p1us_1_ensemble. csve It &

WBF2| iou_thr 22 YHSML2 (ol: 0.6): 0.6

WBF2| skip_| box thr 7'% = —Hdl (¢l : 0.2): 0.1
a A =3 ol = 0 .

A Ol &

ensemble_ove...1_6_1 g(‘tﬁ' 0.6685 2024.10.24 17:32

0
ol

0fx|gf A%

[«

[«
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(coin) Chris@gimsethoKAir ensemble % python WBF_ensemble.py
2Y 0y 22 % NEA Y

cascade_rcnn_swin_L_testcascade_rcnn_swin_L_test.csve| 7}3x| g 99 OPHI % g

best5.csve] 715X E ML 1

DINO_base(12epoch) .csv2l IEXNE UM 1
over_50_models_plus_1_ensembleover_50_models_plus_1_ensemble.csve| 7t & X =
WBFQ| iou_thr zt2 2 stML2 (6l: 0.6): 0.7

WBF°I sklp_box thr ?u% dHstHMLe (o: 0.2): 0.1

ensemble_ove...1_7_1 €& o.6n4 2024.10.24 17:36 LE] &

0.67142 &5

5. XA Yot oA

o 22 : Stratified K-FoldE M &d}IX| Z510, Training 2&0l|A MCHZ &l validation
O] O|FO{X|X| AUT HO| & O R ELICH ESH Co-DETR 22 detector 2
o AmO| O|RO{X|X| Rt Mk Of#2 A ZELICL OIX|e =z, #3| A9

YoloV4 =2 2|50 A Mosaic augmentationS Z 232 1o M& A X2
mpotst 4 QUA=L|, TEZ FHSHX| 2ot MO| Ot &LICt.

o iz EJCEF2MHME, 7|22 B Y21 A FHWZE, oz 0|82 S =Tt
0 |
o Tr

E Z40|UELICE HHH Of|FHE Mo 2= KH W= X|CHZ =l Validation
5% 7

St 4. SHIHZ, OOMEHIE 20| AU =0 22 ASI0f| Hitdt
Gradient AccumulationZt 22 7|#HE MEStX| 2ot A. MEHWZ, A|ZH0] EF6H A

CO-DETRE E7HX| &5 Xoll2 A YLICt

e MHZIZ MES Y MRE 2AH2 ZAS S WX MHIE AZME §10|
k=]

o Trouble Shooting 240l M A|ZtS BtO| EX}et

o tX[0 50| & L= A= OFE..

I

3. Competition 0l X 2| Of¢[2 7} X|E(mAP-50)
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