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2. Real-time Detection

(a) YOLOV5
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ojojcck2t, YOLOv52| input data= 0|02 Itk 2+ 0| 0| 2[0f| CHE35h= BAE It} 110f| [HE O|0|A| A= HAE
OpU0| H5ty, kA json @AIQ| 2t AR H|O|E| £ 0] 8, ZH2He| SIALS SHLte| S A2 SYUAIAH ALERICE. T35t
json LH 2t AEHE 0|23l x center, y centerE A4 2} 0|0|2| 37]0| W= 2k H[E 2 x center, y center,
Wldth, helghtS _/'\_JSIOI-O:I Y0|0V5 o°4AIO| EI.I:HI Z-IE_ =] é_ I-Oli 7\-|7~|' I-GH:I- 0||:||1| 71; HAE LLI-OIOl 710 |_

O[0|R| %2 B2 E StLte| A E mpa0f| LtESH Q5L [Yolo¥A.ipynb]

(b) CenterNet

Figure 2: We model an object as the center point of its bounding box. The bounding box size and other object properties are
inferred from the keypoint feature at the center. Best viewed in color.

118l 2-2. CenterNet Anchor Box

CenterNet2 112! 2-2 2t 20| Box Overlap0| Ot 22| 2|2|9t0 2 AnchorE &Hste Z10]| CHE HIEQ 32t
ZPHZ0| QIC}. CornerNetat SUSHA £ 5tLt2| Anchor Keypoint Estimationg Y= Hit2 E35f| Detectionstd,
23| o| SAH SHLHE 24l 0] E bounding boxE THS0{HHLC}. 0|F &3l, groupingO|Lt post-processing2} 22
S HAE A2 A| 94| SR H, 7O | S E SHHC 2 RE Object size, Heatmaps, Offsets & CHJst
AHE regressstt] 274 bounding StCt.

CenterNet2| input data= 0|0|2|2} 2} 00| Z]0j| C{83}H= coco dataset @AI2| json LYUO| SHLEZHEH QFHCY. 5104,
02l 2p YHE U AZH £+ UEE, https://github.com/Taeyoung96/Yolo-to-COCO-format-converter
2 0|23l coco dataset 4|0 2 HHEIA|ZICY,

(c) HRCenterNet
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Fig 3. The architecture of our model.

1% 2-3. HRCenterNetQ| 12 =

HRCenterNet2 1& 2-3 23, CenterNet2t S5tA 3tL+2| AnchorZ boundingdt= Anchorless Z2S
AME3HCt.Object 3401 SHLt| keypointE 22 2, heatmap®t =O0|Lt 0|9t Z2 2 YHE 0|5310] Hi2T
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HRCenterNet®| input data«= 0|0|Z|2t 2} O|0|R|0f| LHS5}= 2HE HEE EH2 csv IHUO| 35|t Of=
CenterNet2} Z2| 21 2 H0j| Cisl top lefte] x2tHE, y2tHE, width, heightE intd 4|0 = Hels|0f 510, 25t 21
AHE 0|83510] 0|0| |2} 21 HHE T2 csv OHU S M-A5HAULCE [HRCenterNet3Al.ipynb]

(d) Paper Benchmark
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Ao = CHeat 2O M, Test Zat= YOLOVS, CenterNet, HRCenterNet #0|Ct.

(e) SHAFHIOIE{ Train

oll 512 G|0|E{7t OF2] €104, $HAL HIO|E{S HIEHO 2 Real-time Detection RHE0| M58 H|W5ICH B2
HO|E{Yo 2 St& AlZH0| 22H Za, & H|0[E{2| &F 40%2! Train data= 180007, Validation data= 2273742
2r%910M, epoch 30, batch size 8 2 £ A[ZiCt.



HRCenterNet

89.2%

CenterNet

43.2%

YOLO v5

81.2%

i

qEs

: TR PR P FERT
=ninilp RO T AR o o F FORE BT
ST AT T HIR R PRI AR
TR TR AT ER
Eﬂm&wﬁ,ﬁ@ﬁ LSy
r—r— . .ﬂrz_%m.—,.ln .JAE.D nﬁlf—v
T TP T =T T Ra T




k=1
=

=]

=0

ey

=R

s BT
. puisEIC RN b T NEE RGP
) A0l TR R ol Ty
B i o i

YOLOVS5, CenterNet, HRCenterNet #0|LC}. 0|0]| L2}, HRCenterNet &
A=tE 89.2(IoU) 2, T

5

=
—

EE LS ZUACH, Test 21t
epoch 8, batch size 802 £ develop




3. Classification

(a) ResNet101

71 CHEZQI B2 ResNet101 1t Efficient Net2 S35l Classification 452 H| 1 SHCt 2| H|O|E{0f| A St
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1 Z14, Classification Accuracy= 2f 63%2 =UR|0F, 1% 3-112f 20| TestS 2I3Y5tH Stz UR| QAL



2 Bt 0]= Efficient Net 2RO A= ZA| &2 AccuracyOf|
QUAIGH7| 022 =& QUCH M6, STHEC R train SHEU Y,

9| test ClIO|E{0f| M StLt = & =2 24
sl 2 éﬂf% AL, Olof| teket Bl OB 7H EARA|=

-
02 3-29} 20| £ M3 ALS BUCH,
2012 27| I3} HIO|EIS EISHIIL, O|0[R17H 74y B2 2hUE2 3~400007H HEOILY, &L 2f#ie 1702,

=
oI5k H|0|Ef E44t Flip, Rotation St 22 Spatial-level Transform 0] £7t5t0{, 42 2 Imbalanced datat
| 2P AR (C|O|E{ 2| 2HAZ0| 22RO UAUZ) F0[2tL BEFSHICE

(b) Solution of Imbalanced Data

ZZ =l 2pE O|0|E{ & CHA| Bh= &2t Imbalanced datal| 24|E sl{Z5t7| sl 0121 s ZetsS =&siEQt, 1 Zat
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Yolov5

Yo lovhs

https://github.com/ultralytics/yolov5

1. AX|

$ git clone https://github.com/ultralytics/yolov5
$ cd yolovs
$ pip install -r requirements.txt

2. st&/test/demo

$ python train.py --img 640 --batch 8 --epochs 80 --data data/hanja.yaml
--cfg models/yolovss.yaml --weights yolov5s.pt

b. test(ds¥?l)

$ python test.py --task val
--weights /home/piai/yolov5/runs/train/expl3/weights/best.pt
--data data/hanja.yaml

(posco14) piai@home S hon test Py -- al w*\ght /home/p\a\//olu»S/rung/tra\n/explslwemht:/b“t pt --data data/hanja.yaml
HamespaLe(auqmant F =32, 5-0.001, dxta datz/han]a y, device='', exist_ok=False, img_size=640, iou_thres=e.6, nam
[1d=Fa - se alse, weights=[' /home/pla\/yolo\5/rur\s/traln/Pxpl‘/welghts/br t.pt'])
OLOvS 7 vS.6-371- gfz»zﬂo torch 1.9.6+cu162 CUDA:0 \ceFor(e 61X mno n 11176, 6625M8)
Fusing layers.
Model summary: 224 layers, 7653910 parameters, 0 gradients, 16.3 GFLOPS
val: Scanning /home/p\a\/volovs/data/labsl JAZISUELREN ca:hs images and labels. 2273 found 0 missin 0 empty, © corrupted: 100%][l]

oz dnage Labers ; 2" ures navals: s 100 | /72 [

o z

all 0.
[Speed: 7.2/5.2/12.3 ms \nferanre/HM /tota\ per o4om40 \maga at batch-size 32
Results saved to runs/test/exps

c. demo

exp', project='runs/test', save_conf=False, save_hybr


https://github.com/ultralytics/yolov5

$ python detect.py
--weights /home/piai/yolov5/runs/train/expl3/weights/best.pt
--source /home/piai/yolov5/data/images/test/edition

. plots.py2 plot_one_box&+0A label B2 FM Xz

3. COCO data-set Benchmark(train/test/detect)

$ java -jar cocotoyolo.jar
/home/piai/yolov5/datasets/coco/annotations/instances_train2017.json
/home/piai/yolov5/datasets/coco/train/images/

"person, bicycle, car, motorcycle, airplane, bus, train, truck,

boat, traffic light,fire hydrant, stop sign, parking meter, bench,

bird, cat, dog, horse, sheep, cow, elephant, bear, zebra, giraffe,
backpack, umbrella, handbag, tie, suitcase, frisbee, skis, snowboard,
sports ball, kite, baseball bat, baseball glove, skateboard, surfboard,
tennis racket, bottle, wine glass, cup, fork, knife, spoon, bowl, banana,
apple, sandwich, orange, broccoli, carrot, hot dog, pizza, donut, cake,
chair, couch, potted plant, bed, dining table, toilet, tv, laptop, mouse,
remote, keyboard, cell phone, microwave, oven, toaster, sink, refrigerator,
book, clock, vase, scissors, teddy bear, hair drier, toothbrush"
/home/piai/yolov5/datasets/coco/train/labels/

python train.py --img 640 --batch 8 --epochs 60
--data data/coco.yaml --cfg models/yolov5s.yaml --weights yolov5s.pt

python test.py --task val
--weights /home/piai/yolov5/runs/train/exp27/weights/best.pt
--data data/coco.yaml

Summary: 224 layers, 7266973 parameters, © gradients, 17.6 GFLOPs

Scanning '/home/piai/yolovs/datasets/coco/val.cache' images and labels... 560 found, ® missing, 0 empty, © corrupted: 100% | 506/560 [80:68<?, ?it/s
Class Inages Labels 3 R MAP@.5 MAP@.5:.95: 100%| | 16/16 [09:19<00:00, 1.205/it
all 500 3550 0.639 0.237 0.272 0.151
Speed: 9.2/8.9/18.1 ms inference/NMS/total per 640x640 image at batch-size 32

Evaluating pycocotools mAP... saving runs/test/expl5/best_predictions.json...

loading annotations into memory...

Done (t=0.05s)

creating index...

[index created!

Loading and preparing results...

DONE (t=0.58s)

creating index...

index created

Running per image evaluation...

Evaluate annotation type *bbox*
60s).
ng evaluation results...
.84s)

Average Precision (AP) @[ IoU=0.50:0.95 maxDets=100

Average Precision (AP) @[ IouU=0.50

Average Precision (AP)

Average Precision (AP)

Average Precision (AP)

Average Precision

Average Recall

Average Recall

Average Recall

Average Recall

Average Recall

Average Recall

Results saved to runs/test/expls

Yolov5



python test.py --task speed
--weights /home/piai/yolov5/runs/train/exp27/weights/best.pt
--data data/coco.yaml

mmary: 224 layers, 7266973 parameters, @ gradients, 17.0 GFLOPS

nning ' fhome/piat/yolovs/datasets/coco/val.cache' images and labels... 580 found, 0 missing, © empty. ® corrupted: 100% | 500/500 [00:00<?, 7it/s
4ETH Inages Labels R mAP@.5 MAPQ.5:.95: 100%] | 16/16 [00:15<00:00, 1.00it/s

P
all 500 3550 0.747 0.224 0.212 0.128

Speed: 5.8/6.3/12.2 ms inference/NMS/total per 640x640 image at batch-size 32

Results saved to runs/test/expl6

python detect.py
--weights /home/piai/yolov5/runs/train/exp26/weights/best.pt
--source /home/piai/yolov5/data/images/test/edition

Yolov5



CenterNet

https://github.com/xingyizhou/CenterNet

https://arxiv.org/pdf/1904.07850.pdf

1. my dataset - coco dataset formatQ=Z HZA

5.

CenterNet

$ python /home/piai/CenterNet/convert/main.py

--path /home/piai/CenterNet/data/coco/train.txt
--output /home/piai/CenterNet/data/coco/annotations

st&/test/demo
a. st&

python main.py ctdet --exp_id coco_dla --batch_size 8 --num_epochs 30

--master_batch 1 --1r 1.25e-4 --dataset hanja

test (ds=?l)

python test.py --exp_id coco_dla --not_prefetch_test ctdet
--load_model /home/piai/CenterNet/exp/ctdet/coco_dla/model_bestist.pth

--dataset hanja

Precision
Precision
Precision
Precision
Precision
Precision
Recall
Recall
Recall
Recall
Recall
Recall

IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.

o000

area= all
area= all
area= all
area= small
area=medium
area= large

area= all
area= all
area= all
area= small
area=medium
area= large

maxDets=100
maxDets=100
maxDets=100
maxDets=100
maxDets=100
maxDets=100
maxDets= 1
maxDets= 10
maxDets=100
maxDets=100
maxDets=100
maxDets=100



https://github.com/xingyizhou/CenterNet
https://arxiv.org/pdf/1904.07850.pdf

c. demo

python demo.py ctdet --demo /home/piai/yolov5/data/images/test/all/
--load_model /home/piai/CenterNet/exp/ctdet/coco_dla/model_bestist.pth

6. COCO data-set Benchmark(train/test/detect)

A AR

opts.py Line 342
default_dataset_info = {
'ctdet': {'default_resolution': [512, 512], 'num_classes': 80,

'mean': [0.408, 0.447, 0.470], 'std': [0.289, 0.274, 0.278],
'dataset': 'coco'},

- train

python main.py ctdet --exp_id coco_dla --batch_size 8 --num_epochs 60
--gpus 1 --dataset coco

e test

python test.py --exp_id coco_dla --not_prefetch_test ctdet
--load_model /home/piai/CenterNet/exp/ctdet/coco_dla/model_best.pth
--dataset coco

CenterNet



CenterNet

Loading and preparing resu

DONE (t=0.22s5)
creating index...
index created!

Running per image evaluation...
Evaluate annotation type *bbox*

DONE (t=3.99s5).

Accumulating evaluation results...

DONE (t=1.34s).
Average Precision
Average Precision
Average Precision
Average Precision
Average Precision
Average Precision
Average Recall
Average Recall
Average Recall
Average Recall
Average Recall
Average Recall

- demo

(AP)
(AP)
(AP)
(AP)
(AP)
(AP)
(AR)
(AR)
(AR)
(AR)
(AR)
(GLY)

@l
@l
@l
@l
@l
@l
@l
@l
@l
@l
@l
@[

IoU=0.
IolU=0.
IolU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IoU=0.
IolU=0.
IolU=0.
IoU=0.

area= all
ECEE all
ECEE all
area= small
area=medium
area= large
area= all
area= all
area= all
area= small
area=medium
area= large

python demo.py ctdet --demo /home/piai/Documents/test/
--load_model /home/piai/CenterNet/exp/ctdet/coco_dla/model_best.pth

maxDets=100
maxDets=100
maxDets=100
maxDets=100
maxDets=100
maxDets=100
maxDets= 1
maxDets= 10
maxDets=100
maxDets=100
maxDets=100
maxDets=100




HRCenterNet

https://github.com/Tverous/HRCenterNet

https://arxiv.org/pdf/2012.05739.pdf

1. st&/test/demo

=13
ol

o>

python train.py --train_csv_path /home/piai/Documents/train.csv

--train_path /home/piai/Documents/trains/

--train_data_dir /home/piai/Documents/trains/

--test_path /home/piai/Documents/vals/ --test_data_dir /home/piai/Documents/vals/

--val --batch_size 8 --epoch 60

. test(ds=?l)

python evaluate.py --csv_path /home/piai/Documents/haeseol8/val.csv
--data_dir /home/piai/Documents/haeseol8/images/
--log_dir weights/best.pth

home fpiai/Documents/haeseol8/ima
home /piai/Documents/haeseol8/ima
home fpiai/Documents/haeseol8/ima
home /piai/Documents/haeseol8/ima
verage IoU: ©0.8795825594775882

home fpiai/Documents/haesecl18/ima
home fpiai/Documents/haesecl8/ima
home fpiai/Documents/haeseol8/ima
verage IoU: ©0.8809313258926476

python test_HRCN.py --data_dir /home/piai/AImodel/code/datasets/test_img/

. output

python test.py --data_dir /home/piai/AImodel/code/datasets/test_img/ --log_dir weights/best.pth
--output_dir /home/piai/AImodel/code/datasets/outputs/

HRCenterNet


https://github.com/Tverous/HRCenterNet
https://arxiv.org/pdf/2012.05739.pdf

Total TP:411825 FP:124488 FN:1213
Precision (TP/TP+FP) = 0.76754

Recall (TP/TP+FN) = 8.99706
Fl-5core = 0.86737

2. AR
a. evaluate.py &3
. csv_preprocess(args, args.csv_path)0lM args HAH
.ol T =7t
if len(bbox) == 0:
print('No object was found in the image')

bbox.append([0, 0, 0, 0])
score_list.append(0)

HRCenterNet


http://evaluate.py/

