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Model optimization



YOLOvV3

backbone: Darknet-53

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

| 256X256X3 256 X256 X 32 128X 128X 64 1
G3EES % 1250 32X32X256 16X 16 X512 8X8X 1024 8X8X512 8X8X1024 8X8X255
i ResO tor(8 ResOperator(4 YoloBlock(512
| 3X3CONV ResOperator(1) ResOperator(2) ResOperator(8) esOperator(8) perator( )D o ( ). 3X3CONV . 1X1CONV .
| — l
o1 41 -t - Feature Map 1
Input 1X1CON
l 16X 16X 256
UpSample .— 16X 16X 768 16X16X256 16X16X512  16X16X255
_ — . ctri 8X8X 256 Poamp e
ResOperator(n) = 3 X 3CONV(s=2) + n X ResBlock, s: stride . — .YoloBIock(256).3XSCONV .1 X1CONV.
YoloBlock(n)=2X[1X 1CONV(c=n) + 3 X3CONV(c=2n)] + 1X 1CONV(c=n), ¢ : channels
UpSample: Such as nearest neighbour resize 1X1CONV Feature Map 2
ResBlock: I 32X32x128
XwX XwX2 32X32x384 32X32%128 32X32X256
wXwX2n wXwXn wXwX2n Xwxan 15x16x128.UpSample . 32X32X%255
Input 1X1CONV 3X3CONV q. ' concat .YoIoBIock(128) 3X3CONV .1><1CONV.
I
Output

Feature Map 3

BHE3JR: https://zhuanlan.zhihu.com/p/76802514
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8x
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4x

Darknet-53

Type Filters Size Output
Convolutional 32 3x3 256 x 256
Convolutional 64 3x3/2 128 x 128
Convolutional 32 1x1

Convolutional 64 3x3

Residual 128 x 128
Convolutional 128 3x3/2 64 x64
Convolutional 64 1x1

Convolutional 128 3 x3

Residual 64 x 64
Convolutional 256 3x3/2 32 x32
Convolutional 128 1 x 1

Convolutional 256 3 x3

Residual 32 x 32
Convolutional 512 3x3/2 16x16
Convolutional 256 1 x 1

Convolutional 512 3x3

Residual 16 x 16
Convolutional 1024 3 x3/2 8x8
Convolutional 512 1 x 1

Convolutional 1024 3 x 3

Residual 8x8
Avgpool Global

Connected 1000

Softmax

basic_block(

conv

1

Oy y
conve

out

fluid.layers.elementwise_add(«=input

out

input
.conv_bn(input,

.conv_bn(convl

num_filters):
num_filters,

num_filters *

.down_sample(block

block.sh

ap

=conwv2

e[1]




CSPDarknet

» CSPNet (Cross Stage Partial Network)

v IBISERRER, BERARNEZIEES

| input features ]
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v W*hml > Applying CSPNet to Darknet
1x1 ' '
/ 1x1,0/2
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|output featuresl

B F3R: https://zhuanlan.zhihu.com/p/263555912



CSPDarknet

i, stage_count E erate(stages):
.conv_bn(downsample_ =downsample_. sl 11//2

.conv_bn(downsample_ =downsample_.s

stage_count) =
block ; a =[CSP_retain, block]

block = . =block.shape[1]

i =-.
downsample_ .down_sample(block

blocks = blocks[-1:-




CSPDarknet

num_epochs=100, ignore_thresh=0.5, nms_thresh=0.45

num_epochs=120, ignore_thresh=0.6, nms_thresh=0.407

MAP = 70.58%

MAP = 68.10%
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CSPDarknet-53
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Darknet-53
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Dataset
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Dataset M 1.jpg (4.06MB , 4032x3024(&%) - 1/101
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Augmentation & Preprocessing

Etﬁ{ﬁﬁg;iﬂ? : img width, img height = img. siz;- -

sample_labels = np. arrav (bbox_labels)

- B R OFIE. EEMRENEE e oo |

if train params[ apply distort’]:

° 1.5891:}"1]_5&51;}'[’%; (‘ img = distort_image (img)

img, gthoxes = random expand(img, sample_labels[:, 1:5]) # 7 ZEiE#%
\ img, gtboxes, gtlabels = random_crop(img, sthoxes, sample_labels[:, 01)
- RSB % s e b s s
IS sample labelsl:, 0] = gtlabels
sample_labelsl:, 1:5] = gthoxes

img = resize_img(img, sample_labels, input_size)

m img = np. array(img). astype(’ float32 )
° r-1 s\l o . - o
E ° = img —= train params[ mean reh’ ]
img = img. transpose((2, 0, 1)) £ A

img *= 0. 007843

return img, sample_labels



Tralning strategy



Warm-up
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Decay
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learning rate times: 0.5-->0.8-->1-->0.5-->0.25-->0.1



Optimizer

mAP = 75.82% MAP = 60.76%

0.84 0.68

0.81 0.66

I T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Average Precision Average Precision
SGD, ignore_thresh=0.5, Adam, ignore_thresh=0.5,
num_epochs=100, nms_thresh=0.45 num_epochs=90, nms_thresh=0.45

(num_epochsFnms_threshtg IEAERAN) (num_epochsFnms_threshtd IEEERT)



Hyperparameter adjustment



Evaluation index

> BYIEEFNERES IoHE. . .

» mMAP
*  mAP: mean Average Precision, BJ&2E5IAPRYEIE
* AP: Precision-Recall[fiZz FHIEIFH
* Precision: TP /(TP + FP)
 Recall: TP /(TP + FN)
e TP: IoU>0.589MIFEZYE ([E—Ground TruthR1TE—IR)
*  FP:loU<=0.501TIHE, =& 2aNZEIFE—NGround TruthBIZ RGN
EREE
«  FN:i2BNEIEIGround TruthBYEIE
* loU: “FUUEYILAE” A1 “ESCRYIDIE" BURREFNFHEREFRLUE

> ZGitHUbFHRIVES, ECEAIE, SEHEXRERITTES I

GitHubIm B3Ik : https://github.com/Cartucho/mAP
2258 https://www.zhihu.com/question/53405779/answer/419532990



Parameters

anchors

ignore_thresh

nms_thresh

valid _thresh
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ignore thresh
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Anchors
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GithubZ3% : https://github.com/decanbay/YOLOv3-Calculate-Anchor-Boxes




Anchors

MAP = 77.97%

detection-results
(30 files and 3 detected classes)

0.85

L T T T T
0.0 0.2 0.4 0.6 0.8
Average Precision

39 23

21 40

B False Positive
EE True Positive

T T T T T T
10 20 30 40 50 60
Number of objects per class

Our Best Result

800pics dataset, cspnet, sgd, custom_anchor, ignore0.55, 85 epochs

70



valid_thresh

detection-results
(30 files and 3 detected classes) detection-results
(30 files and 3 detected classes)

229 30
44 23

27 40

HEm False Positive
Emm False Positive mm True Positive

Emm True Positive I T T T T T T T
0 10 20 30 40 50 60 70

] 50 100 150 200 250 Number of objects per class
Number of objects per class

valid_thresh = 0.01 valid_thresh = 0.07
FPSEEIRS faETSERITN




Strategy

el e EEYERR/CSP) num_epochs ignore_thresh ~ nms_thresh valid_thresh EUESE (400/800 {LikEE anchor([EAESR class 0 class 1 class 2 map

WX CSP 140 0.60 0.407 0.010 400 SGD [FiA 65.00% 69.00% 85.00% 73.04%
WXT CSP 180 0.60 0.407 0.010 400 SGD =8 58.00% 77.00% 80.00% 71.34%
WX CSP 120 0.60 0407 0.010 400 SGD ] 49.00% 78.00% 77.00% 68.10%
WX CSP 120 0.60 0.389 0.010 400 SGD [RiE 48.00% 78.00% 77.00% 67.73%
Img CSP 80 0.58 0.450 0.010 400 SGD ] 66.00% 74.00% 82.00% 74 00%
Zyw CSP 120 0.54 0.450 0.010 400 SGD =8 55.00% 41.00% 75.00% 57.00%
wic CSP 85 0.55 0.450 0.070 800 SGD siNtE 76.00% 85.00% 72.00% 78.00%
Img CSP 85 0.58 0.400 0.010 400 SGD [R5 61.00% 75.00% 81.00% 72.00%
wic CSP 90 0.55 0.450 0.010 400 Adam ] 48.00% 66.00% 68.00% 61.00%
Img CSP 85 0.58 0.350 0.010 400 SGD =i 61.00% 74.00% 81.00% 72.00%
Xy CSP 100 0.50 0.450 0.010 400 SGD [RiE 65.00% 72.00% 75.00% 70.58%
ZXy CSP 100 0.52 0.450 0.010 400 SGD [R5 55.00% 70.00% 77.00% 68.14%
WWX CSP 145 0.62 0407 0.010 400 SGD [RiE 51.00% 52.00% 78.00% 60.42%
WWX CSP 135 0.62 0.407 0.010 400 SGD R 50.00% 57.00% 74.00% 59.95%
WWX v 120 0.60 0.389 0.010 400 SGD [RiE 42 00% 49.00% 69.00% 53.60%
WWX [FiE 170 0.60 0.400 0.010 400 SGD [R5 59.00% 61.00% 73.00% 64.40%
Imaq v 100 0.50 0.450 0.010 400 SGD [RiE 59.00% 438.00% 72.00% 59.90%
Iph CSP 80 0.96 0.450 0.010 400 SGD =i 60.00% 64 .00% 81.00% 68.50%
Iph CSP 110 0.55 0438 0.010 400 SGD [F#A 62.59% 81.32% 83.55% 75.80%

ZRPYER LS

il



OutOfTimeErr

AEEIER0.0/ NS GPUIAE (& Had 8]




OutOfTimeErr

|

\Take arest

Next
project




Docker Env

1.5
EESNE EFEtER W EER AP INBZEEFLAGS FAQ O‘ Q ‘
pE T X > SFEAL > fEIDockerZ
A
ey 4
Vbt Tt {EDockerkiz ~
CentOS &L
MacOS T2z Docker2— MR FZ2ES 28, FMDocker, BERILUGPaddlePaddlefVZ it &S RSUMEEE, A ISEHHEGPU, MEFHER
Windows 2%
| RS
{E=Fconda®3t

o BETESMRSEER, BSERA, STEREE RS CentOS 6 MDocker
{EHDockerZ3E o TEANHBERL E22EDocker
o WIEELinwdHEGPUSZEE, BZEnvidia-docker

MIERSSRIZ
B z
| Z=58
FEFIERMEGE
1. {EPaddlePaddleiEE
FluidéiEisr

o CPUH&EQPaddIePaddIe: docker pull hub.baidubce.com/paddlepaddle/paddle: [R5 ]
© GPUHﬁEﬂPaddiePaddle: docker pull hub.baidubce.com/paddlepaddle/paddle: [ i 4= ]-gpu-cudad.@-cudnn?

WNEREHINEE M EREAFEIE, PILAEEN DockerHubRIENES(5:

o CPURRAYPaddlePaddle: docker pull paddlepaddle/paddle:[hi#= ]
o GPUHﬁEﬂPaddEePaddle: docker pull paddlepaddle/paddle: [ffiZX=]-gpu-cuda9.@-cudnn?



Docker Env

12819H 15:53 ¥ 7 J100% v

train.log - ¢s_ai - Visual Studio Code

EXPLORER @ challenge.py 3 El trainlog X > O

v CS_Al train.log

021-12-19 07:51: 6689 train.py[line:956] - INFO: start train YOLOv3, train params
m Q Rt rain.py[line:957] - INFO: create place, use gpu:True
top - 15:53:36 up 14:00, 1 user, load average: 1.51, 1.40, 1.14 tra?n.py[l::me:%l] = TNFQ: buJ:.ltj.i networl.( and program
{£%5: 424 total, 2 running, 422 sleeping, © stopped, 0O zombie train.py[line:870] - INFO: origin learning rate: 0.002 boun
P 1T €= R - AT S VE-SA N AP o8I, R L X P TR VE R I8 R - I8 RS O N Rl + rain. py[1ine:966] - INFO: build executor and init params
MiB Mem : 31921.1 total, 2777.8 free, 7226.5 used, 21916.8 buff/cache train.py[line:937] - INFO: load param from retrain model

MiB Swap: 2048.0 total, 2043.2 free, 4.8 used. 23047.5 avail Mem s . )
train.py[line:987] - INFO: current pass: 0, start read imag

HiT5 USER PR NI VIRT RES SHR %CPU  %MEM TIME+ COMMAND Wtrain.py[line:1006] - INFO: pass 0, trainbatch 10, loss 13.
64816 root 20 0 15.9g 1.6g 444316 R 95.7 5.2  1:35.29 python train.py[line:1006] - INFO: pass 0, trainbatch 20, loss 18.
7838 tony 20 O 28.5g 484748 133912 S 11.0 1.5 7.72 chrome

2938 tony 20 O 5151864 337228 129744 S 4.7 1.0 4.20 gnome-s+

5140 tony 200 © 16.8g 174236 119328 S 3.3 0.5 :51.50 chrome

2739 t = =
4134 t ™ tony@tony-ubuntu:~ Q = NVIDIA X Server Settings

3520 t nvidia-smi

1377 Mgyn pec 19 15:53:26 2021
3417 t

4171
L L L o

8172 t| Gpy Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC | Adaptive Clocking: Enabled

62254 r . = Ut
4915 t| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Cor@p;}:z :: Graphics Clock: 1365 Mhz

64947 t Memory Transfer Rate: 11000 Mhz

1 T ® NVIDIA GeForce ... Off 2 Power Source:

20F
. N/A 53C PO 25W N/A b
h 2.7 I / / / Current PCle Link Width:

___________________________________________________________________________ Current PCle Link Speed:

PowerMizer Information

Performance Level:

Performance Levels
GPU Memory |
I 80j Usage

> outLing [ S e
0 N/A 2739 Jusr/lib/xorg/Xorg 4MiB |
> SONARLIN 0 N/A 64816 T471MiB |

L R e e e e e e

Graphic K Memory Tra
Level Min Min

300 MHz 2100 MHz 11002 MHz 11002 MHz

3¢ Python3.9.56
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