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* Duck-farm-604 Dataset

* image: ‘2.8 W TGN HE TN U 29 HE 2 o] F9]Z png ©] 1] X 6047}
* annotation: Z} oM X &S 2EH A A2 (image|xmin|ymin|xmax|ymax|label) & o] Fo] % csv 3+

HRM XE > EL 5 duck-detection_and_analysis > dataset » image v 0 O image Z4 Duck-farm-604-expo

e
L
EELE

20_1_142 20_1_199

Ao Al G0

T

>
>

kA

i

-

=

=

.

4 NiE Ei
ko)

image [xrmin ymin XMax ymax label
40_2_0.png. 2687194 523.807 491.261 1080 duck
402 0.pn¢ 603.871 496.889 8652764 920.8866 duck
40_2_0.png 849.1533 531.8144 1207.894 960.3218 duck
40_2_0.png 1662.029 4834562 1920 1018.083 duck
402 0.pn¢ 117296 447.1875 1407.625 796.9752 duck
40_2_0.png¢ 137853 447.1875 1578.726 764.2024 duck
40_0_2147 0 5291278 253.9398 941.5159 duck
40_0_2147 6124871 6364537 8164223 1080 duck
40_0_2147 7733356 625189 998.0059 1080 duck
) 40_0_2147 1050053 684.3286 1275308 1080 duck
e = 2 |40_0_2147 1278123 6322295 1466.745 1080 duck
40_0_2082 1249971  337.94 1868.943 1057.038 duck
40_0_2082 33.58992 3034562 493.1001 746.7397 duck
40_0_2082 4032712 308.3703 671437 818.0634 duck
40_0_2082 604.6186 3464412 810.1889 834.0532 duck
40_0_2082 960 374.6502 1201176 884.2764 duck
40_0_2082 8155633 347.7966 986.7449 832.7099 duck

d ata Set/i m age/* 'png :40_2_??.pr 768.5374 3450979 929.7691 823.3069 duck

‘ Duck-farm-604-export | @ [«] | [
= = O -—F—+ 100%

I

201227 20_1_256 20_1.284 20_1_312 20_1.341 20_1_369 20.1.398 20_1_426

20_1.455 20_1_483 20_1.512 20_1_540 20_1_569 20_1.597 20_1_625 20_1_654

201739 20_1_768 20_1.796 20_1_825 20_1.853 20_1_881
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dataset/Duck-farm-604-export.csv
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® Detectron

* pytorch 7] ¥} object detection?} sementic segemanation=- ¢} 3} training/inference = 2 &
* FAIR(Facebook Artificial Intelligence Research)<l] 4] 7l &

Faster R-CNN:

@
train inference  train
Ir time time mem  box
— Name sched  (s/iter) (s/im) (GB) AP model id download

R50-C4 x | 0551 0.102 48 357 137257644 model | metrics

R50-DC5 % 0380 0.068 50 373 137847829  model | metrics

_ o = R50-FPN x 0210 0038 30  37.9 137257794  model | metrics

Model zoo+ FAI ROﬂ }\:| 611"1:_]-@ K GE]% O] 7__ ‘:q 1:'4 ey ::E&‘E:I R50-C4 3x 0.543 0.104 48 | 384 137849393  model | metrics
R50-DC5 3x | 0378 0070 50 | 39.0 137849425  model | metrics

(_>) R50-FPN 3 0209 0.038 30 402 137849458  model | metrics
R101-C4 3 0619 0.139 59 411 138204752  model | metrics

R101-DC5 = 3x | 0452 0.086 61 406 138204841  model | metrics

Pre-trained % L HE]% O] %3]] }\1 ﬁ O] Q'% O] Z_]_'g__ 61:1]_ RIOT-FPN | 3x 0.286 0.051 41 | 420 137851257  model | metrics
X101-FPN | 3x 0638 0.098 67 430 139173657  model | metrics

https://github.com/facebookresearch/detectron2/blob/main/MODEL ZOO.md
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https://github.com/facebookresearch/detectron2/blob/main/MODEL_ZOO.md
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Z} _
* COCO Dataset Xﬂ 1 §mtt} [ Image File ©]&, Bounding Box2] xmin,ymin,xmax,ymax,label ]©] #] &%

* dataset/image/*.png,[dataset/Duck-farm-604-export.csv]-> COCO Json

Duck-farm-604-ex

o oo 3= 27| &

— ~ —_ =
o|= o =27
(5] 2010 2022-01-13 23 942
[&] 20.1_28 2022-01-13 2= 9:45
[&] 20_1_56 2022-01-13 2= 9:45 . z e D 5 P
@ 20_1_85 2022-01-13 2% 943 1 [image .|)(min ymin Xmax ymax label
] 20.1.113 2029-01-13 O= 945 2 [4020png 2687194 523807 491261 1080 duck
T 3 |40_2.0png 603871 496889 8652764 920.8866 duck
(] 20_1_142 2022-01-13 ©= 045 4 |4020png 8491533 5318144 1207.894 9603218 duck labels test 14 9F 907 JSON S mer 10KB
[§] 20_1_170 2022-01-13 2% 943 5 |40_2_0.png 1662.029 4834562 1920 1018.083 duck (_>) ! - T S e -
&) 20.1_199 050113 ©= cus 6 |40_2.0.png 117296 447.1875 1407.625 796.9752 duck | |abels_train -14 27 906 JSON 2E oIHE TS6KEB
-1 lecU1-15 o 7 |40.2.0png 137853 447.1875 1578726 764.2024 duck
[&] 201 227 2022-01-13 £ 043 8 |40.0.2147.png 0 5291278 2539398 9415159 duck
[&] 20.1.256 2029-01-13 ©= g5 9 |40.02147png 6124871 6364537 8164223 1080 duck
i 10 |40.0_2147.png 7733356 625189 9980059 1080 duck
[s] 201 284 2022-01 11 |40.0_2147.png 1050.053 £843286 1275308 1080 duck
[&] 20,1312 2022-01 12 |40.0_2147.png 1278.123 6322295 1466745 1080 duck
T . 13 [40,0_2082.png 1249971  337.94 1868943 1057.038 duck
(] 20_1_341 2022-0 1
14 |40.0_2082.png 33.58992 3034562 4931001 746.7397 duck
] 20_1_369 2022-01 15 |40_0 2082.png 4032712 3083703 671437 818.0634 duck
] 20,1 308 202301 16 |40_0.2082.png 6046186 3464412 8101889 834.0532 duck
17 |40_0_2082.png 960 3746502 1201.176 884.2764 duck
18 |40.0_2082.png B15.5633 3477966 9867449 832.7099 duck
19 |40277.png  768.5374 3450979 9297691 8233069 duck |
Duck-farm-604-expc (] ] r
| i gl - i + 100%

Detectron29l| 4| A| &3} Pre-trained &2 2 A}-8-3} 2 A Dataset= COCO Json ©. = =0 of &F
COCO JsonS HHE 11 5= A A&
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* COCO Dataset Al 2} s+~ (1)

- dataset/Duck-farm-604-export.csv -> 37 (id, image_id, category_id, bbox)

numl
numl=8

num2
numz2=a

parse_label(image path, id, _annot_id):
numl, num2

annot_id = _annot_id

list annot = []

while(numl < len(x)):
item=x[numl]

if(item[@] != name(image path)):

xmin = float(item[1])

ymin = float(item[2])

xmax = float(item[3])

ymax = float(item[4])

width = {1 {xmax - xmin)
height = float(ymax - ymin)

annotation 1

annotation["id’ int(annot_id)
annotation[ "] id"] = int(id)
annotation| "category id"] = int(class )

annotation ; xmin, ymin, width, height]

annotation

annotation

list annot.append(annotation)
annot_id += 1

numl+=1

return 1list_annot, annot_id
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* COCO Dataset #l| 2} S+~ (2)

dataset/image/.jpg -> 3} (id, width, height, file_name)

parse_image(image path, id):

_image = Image.open(image path)

width, height = image.size

file name = os.path.basename|(image path))

“'1”] = 1d

dth”] = int({width)
”i:;:hf ] = int{height)
'tfile name”] = file name
.close()
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* Category A X A4

. COCOJsonS WHE7] YaliA = ZHel e ARV 97 g A~E7H Q%)

]

print({categories)

": @, "'name’: "duck'}, {'id': 1, "name': 'dead'}, {'id"': 2, 'name’: 'slapped’}]
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* COCO Dataset #l| 2} SF<= A&
=

. fﬂr/a] ol Ayt & > train/test 3} .> COCO Dataset2 27} wh=

images = []

annotations = []

annot_id = @

for id, image path in tgdm{enumerate(image list[:-18])):

images.append(parse_image(image path, id))

parsed annotations, annot _id = parse label(image path, id, annot_id)
tor annotation in parsed_annotations:

coco_format = di

coco_format["i

coco_format["images’ images

coco_format["a "] = annotations

coco format["] = "

coco_format[ " s"] = categories

with open("da labels train.json”, "w'
json.dump(coco format, )

J 7tE=0std 14
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from_file(model_zoo.get_config fil

.DATASETS.TRAIN .
Fg.DATASETS.TEST = (

.DATALOADER . NUM_WORKERS = 4

.MODEL .WEIGHTS = model zoo.get checkpoint url("(
.50LVER.IMS_PER_BATCH = 3

.S0LVER.MAX_ITER = 2688
.S0LVER.CHECKPOINT_PERIOD

.S50LVER.BASE_LR = @.8801

.S0LVER.S
os.makedirs{cfg.OUTPUT_DIR, exist_ok=

trainer = DefaultTrainer(cfg)
trainer.resume_or_load(cfg)

trainer.train()

ZtE=itfstn -
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* FPN (Feature Pyramid Network)

ArEFo] A O H A A5 0] £=-2 multi-scale prediction W2 o] o},

7] B2 (c)- resolution= =] 7} HA] featureE 5 & W7} predictions 5l WA o| o},
high resolution2] featuret low resolution®] feature=S W+ o} %] &5} 7] wlj o Z}+ predlctlon/] A5 =pol 7F WAl Bt}

=07} featureE I +=1}.
208 Aho1 2] boromup el°191k 511) 418 %% G 00
A ] ¥ A E 2 predictionS 2138 =

Bottom-up 2} o] 4] resolution
Top-down I} o] A up-samplingS 5}
A =7 high-level 2] AR E 7FA]HA £

O =
E
o
E

X 9]
R

=)

(c) Pyramidal feature hierarchy

Figure 3. A building block illustrating the lateral connection and
the top-down pathway, merged by addition.
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Focal Loss

one-stage detector+= foreground-background class imbalance”} = 8 &} 7| 2+A $t}. (object H.T} background 7| € 24 B5

- Al| (Easy Negative Examples background)®.T} i3} 7] ©] 2] = A (Hard Positive Examples:object)©l|

B 7}%— A% 4890w AA 5ol 0% 1 Fee] 42 4wl
p_t7}F 2+ 7 9-(Hard Positive) moderating factor-<= 191l 7}7F] A 31, p_t7} & 7d -7-(Easy Negative) 00l 717} X1t}
CES v L A], p_t7} 2H& 7 -$-(Hard Positive) Loss= WA =R 3L, p t7F 2 7 (Easy Negative) Loss& =LAl & St (CE: r=0)
= 3] A% backgroundoﬂ o 3k Loss7} A A 3] o= backgoundoﬂ méﬂ Fol stsd Uof gt

5

CE(p) = — log(py) o5

41 FL(p:) = —(1 — p)" log(p,) __%;

3t —a=
£l FL(p) = —ou(1 — p)" log(py)-

well-classified
examples

1k —— focusing parameter: v = 0

0 . moderating factor: (1 — p)”

0 0.2 0.4 06 0.8 1

probability of ground truth class
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* Anchor Box

One-stage detector<- region proposal T %! Feature Map A} ol 4] localization=- %! 3§ St}
o] & 913l anchor box(AFA ol v| 2] A gk vk ~)E A5}, anchor box?l| scales(Z ©] H] &), aspect ratio(5 3 H]) & %] &3k}

. RetinaNet-= {1:1, 1:2, 2:1} 7] ¥ H] &l {210, 27(1/3), 27(2/3)} scale sizeS %] &3}
Z} pyramid level "} 971 2] anchorE A&} scale ] W 9]+ 32~813 pixel ©| T}.

Anchor Box2] loU Y Al 4k 0.55 AF-&3}H, IoU7} 0~0.4™ background2}al 74 o] skt

Generate 15 anchor Scale1 Scale 2 Scale 3
boxes for each

position f'

1:1 [-]

-_h< 1:2 [ ]

L2:1 D

Feature Map

Anchor Boxes
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* RetinaNet
unified network®] ™ backbone network®} 5 7l & task-specific subnetworks = 7-/3 & & ) T}
FPNS ©]-8-3l| 4] multi-scale prediction A3 5= 3F/dA| 7t

class subnet= 7} ¢ X] ol A A7H 2] anchors 2] K7l 2] object classE & =4 &5 & o 53t}
box subnet<- Z} anchor box2] offset 47} (x_center, y_center, width, height)E Ground Truth Box2} A} 5} 7] Regression T}

class+box |
* subnets | class p

subnet
1 WxH J... || WxH 4 3.
class+box w956 w4 &
» subnets | 4o X0

AN
N\

-~ %256 x4 %256 x4A
subnet

( class+box | :
- )9 subnets | ‘
/ WxH = B S WxH 4+—>
(

N
N\
N

(a) ResNet (b) feature pyramid net () class subnet (top) (d) box subnet (bottom)
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* A3 # 2 (Inference)

0.55)

(threshold

S}
=

g
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* 37} (Evaulation)

COCOEvaluators ©]-&3l| 4] o 2] Taskol] o &} AP(Average Precision)S ST 4+ U=

bverage Precision (AP} @[ loU=0.80:0.95 | area= all | maxDets=100 ] = 0.625
bverage Precision (AP) @[ lolU=0,50 | area= all | maxDets=100 ] = 0.917
bverage Precision (AP) @[ lolU=0,75 | area= all | maxDets=100 ] = 0.720
iverage Precision (&P) @[ 1oU=0.50:0.95 | area= small | maxDets=100 1 = 0.719
fverage Precision (&P) @[ 1oU=0.50:0.95 | area=medium | maxDets=100 ] = -1.000
bverage Precision (AP) @[ loU=0.50:0.95 | area= large | maxDets=100 ] = -1.000
bverage Pecall (ARY @[ 1aU=0.50:0.95 | area= all | maxDets= 1] = 0,138
bverage Pecall (ARY @[ 1aU=0.50:0.95 | area= all | maxDets=10] = 0.711
bverage Pecall (AR @[ 1oU=0.50:0.95 | area= all | maxDets=100 ] = 0.719
hverage Fecall (4RY @[ 1oU=0.%0:0,9% | area= small | maxDets=100 ] = 0.719
hverage Fecall (AR @[ oU=0,50:0.95 | area=medium | maxDets=100 ] = -1.000
bverage Pecall (AR @[ 1oU=0.50:0.95 | area= large | maxDets=100 ] = -1.000
(01414 09:21:11 dZ.evaluation. coco_evaluation] : Evaluation results for bbox:

| 8P| APROD | APTE | APs | &Pm | AP |

| - - I I I I 7|

| B2, 461 | 91,686 | 72.047 | 71831 | nan | nan |

(01714 09:21:11 d2.evaluation.coco_evaluation] © Some metrics cannot be computed and is shown as HaM,
(0114 09:21:11 d2,evaluation.coco_evaluation] : Per-category bbox AP:

| category | AP | cateaory | AP | catesory | AP |

| | | | | - | |

| duck | 62.461 | dead | nan | slapped | nan

JrderedDict ([{ bbox', {"AP": G2.4B0672363300226, 'APSO' @ 91.68480461666422, "APTR @ T2.04720844960023, "4Ps': 71.88118311881188, "4Pm’: nan, "4P1': nan,
"P-duck 't BZ.4B0ETZ363300226, 'AP-dead’: nan, "A4P-slapped’: nanil])

S oelsh w9 Qi 2eld) g Ft sterol W
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* Pre-Processing

o O] 3% o] "] x| A& A resizing

0 ¥xmin=192, *max=409, vmin=415, ymax=838
1t ¥min=445, xmax=641, ymin=407, ymax=811
20 xmin=720, x¥max=921, ymin=403, vmax=832
30 xmin=1038, xmax=1224, vmin=377, vmax=064
4 xmin=1277, xmax=1514, ymin=424, ymax=767
5 ¥min=1521, xmax=1743, ymin=418, vmax=806
G: xmin=1696, xmax=1915, vmin=419, ymax=906

000

=0 00 0 1000 1250 150

=) /=4Ot |

q¥)] THE CATHOLIC UNIVERSITY OF KORE;
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® Test

00 xmin=192, xmax=409, ymin=415, ymax=838

2000

1750

1500

1000

750

500

250

AAE
E =
;«Z W

1O A=

o
n= a=

B (m/m=0.0,168.0 avg=97)

ol A <]

G (m/m=7.0,173.0 avg=103) R (m/m=20.0,180.0 avg=112)

Bl 7} 2 2] 9] Identity= ™ 2], AL2] 2} il
=3t7] A ¢

2500

2000

1500

1000

500

0 100 200

100

200

2000

1750

1500

1250

1000

750

500

250

100

200

1750

1500

1250

1000

750

500

250

B (m/m=0.0,177.0 avg=96)

AA 8= () 2
S| AE WS vq.ol

G: xmin=1696, xmax=1915, ymin=419, ymax=906

2000

1750

1500

1250

1000

750

500

250

0 100 200

G (m/m=5.0,182.0 avg=102) R (m/m=12.0,186.0 avg=112)
2000

1750

1500

1250

1000

750

500

250
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* Image Processing & Analysis

¢ [ o] A AR 3 o] ] A |G b ek o] v A] | AR+ Faat o] v A Jo] ths) S HEF
* FAST U] A& W& o8¢
4 ¥min=1277, xmax=1514, ymin=424, vmax=767
orginal sharpened equal+shar
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0 xmin=192, xmax=409, wmin=415, ymax=838 3 xmin=1038, xmax=1224, vnin=377, vmax=0864

orginal sharpened

equal+shar B

orginal sharpened

equalzed

equal+shar

10 xmin=445, xmax=641, ymin=407, wvnax=811 4: xmin=1277, xnax=1514, ynin=424, ynax=767

orginal sharpened equalzed equal+shar orginal sharpened equalized

equal+shar

.2l o] W Bl 27} wel

by

=) 7t=s=oistn oy
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® Test

+ A2 AFE L 92le) dentity B P2, mEl ek Q14BN (5) Qele] 5 AE R v

+ o 7o) 3 ol w| Aol thal A= 2A}

0: 40_2_0.png

B (m/m=26.0,184.0 avg=107) G (m/m=28.0,184.0 avg=109) R (m/m=37.0,190.0 avg=118)

2000 2000 -
1500 500 hsoo
1000 1000 [ooo
500 500 500
0 0 0

0 100 200

0 100 200 0 100 200

9: 40_2_233.png
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2 AL 10709 e VI oR Wt 9 107 = A
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B (m/m=24.0,182.0 avg=113) G (m/m=25.0,184.0 avg=116) R (m/m=35.0,190.0 avg=127)
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0: 40_2_0.png 30 40_2_77.png

1+ 40_0_2147.png 4: 40_0_0.png
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* Question

0] Q8] S 7o] oWl A

* Test
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« W] 7 2] RGB K- (178 o] ¥ #] RGB -] [MFS ©] 7] #] RGB ]
0: xmin=0, xmax=300, ymin=0, ymax=300 -> (resized: 500x300) 6: xmin=0, xmax=300, ymin=850, ymax=1070 -> (resized: 500x300)

0: xmin=0, xmax=300, ymin=0, ymax=300
10 xmin=300, xmax=600, ymin=0, ymax=300
2. xmin=600, xmax=300, vmin=0, ymax=300
30 xmin=900, xmax=1200, ymin=0, ymax=300
4 xmin=1200, xmax=1500, ymin=0, ymax=300
5. xmin=1500, xmax=1800, ymin=0, ymax=300
6: xmin=0, xmax=300, ymin=850, ymax=1070
T xmin=300, xmax=600, ymin=850, ymax=1070
8: xmin=600, xmax=300, ymin=850, ymax=1070
9: xmin=900, xmax=1200, ymin=850, ymax=1070 (-:,)
10 xmin=1200, xmax=1500, ymin=850, ymax=1070

xmin=1500, xmax=1800, ymin=850, ymax=1070
. “ 'j . . . B (m/m=15.0,147.0 avg=78) G(m/m=15.0.143.0avg=793w°°R(mlm=14»0.140»0 avg=80) B (m/m=5.0,100.0 avg=521) UWG(rn/m=17 0,113.0 avg=67) R (m/m=29.0,134.0 avg=84)

3500 12000 1000
4000 3500 1p00o
3000
1p000
3000 10000 biéiot
3000 2500
2500
8000 lsooo 8000
2000 2000
o 6000 leooo 6000
1500 1500
4000 Looo oo
1000 1000
1000
500 500 2000 2000 2000
0 .
100 200

(%‘*XL Zﬂ%}/‘ﬂ}%‘f)oé Fe= e daet

= 71 S 0% ;g
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« RGB &3 H] 1l

0: ¥min=192, xmax=409, ymin=415, ymax=838 0: xmin=0, xmax=300, ymin=0, ymax=300 -> (resized: 500x300) 6: xmin=0, xmax=300, ymin=850, vmax=1070 -> (resized: 500x300)

B (m/m=0. (1168 0 l/g =97) G (m/m=7. g 103) R (m/m=20.04180.0 afjg=112)

2500 B (m/m=140,147.0pvg=78) G (m/m=15.08143.0 §vg=79) R (m/m=141,140.0 Fg=80) B (m/m=50,100.0 ayg=52) G (m/m=17.§,113.¢avg=67) R (m/m=29.0J134.0 auh=84)
2000 2000 4000 000
3500 12000 10000
1750 000 750 p— 3500 1bo0o
3000
1500 1500 3000 10000 shaos 1p000
1250 500 n250 3000 2500 —
8000 koo 8000
1000 nooo T 2000 6000 6000
1000 2000 E000
750 750 1500 1500
4000 Looo oo
500 500 1000 1000
500 1000
2000 2000
250 250 500 %00 000
0 ] 0 0 0 0 0 0 0
) 100 200 3 200 20 0 100 200 0 100 200 0 100 200

5] 7t 2ot Hg

THE cA‘rHDuc UNIVERSITY OF KOREA

Q> >ute 5o = R 7F s 2 [ @ 2] ] o] B o] max pixelo] 7HE &




X

"ol &

© 99

- 1l 74 ©] RGB

T

‘M_wwo

(M} o] "] %] RGB

140

120 1

100 -

200 -

175 1

150 1

125 1

100

75 1

25 1

max

avg

min

max

avg

min




X

"ol &

)

0

&

s

4 2 2ol o

X

200 -

150

100

avg max

min
45097}2] 9] 2 2]l tj




w2

74

1
5
&

T}

k2
]_
A
r}

A vk A 5
ol A, -7 Al ul

%Ittt 18] Y RetinaNet 2}

3l

L=
o

~ i )

B 2 Yo T NE
FTEET o ®
ko W T X o W
Tor W o Uy =X o
- o_U oo iy mﬁ% wm ol
S e P
= = 0 - X

Wwauuumﬂmawbwe%
= T T 2y I e T e

FauAE

* (FPN) https://velog.io/@haejoo/Feature-Pyramid-Networks-for-Object-Detection-%EB%85%BC%EB%AC%BS8-

%ECHAO0%I5%EBY%AE%AC

* (Focal Loss) https://gaussian37.github.io/dI-concept-focal loss/

* (RetinaNet) https://ropiens.tistory.com/83 https://csm-kr.tistory.com/5

* (RetinaNet) https://csm-kr.tistory.com/5
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