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Abstract

Nowadays, there are many large solar farms around the world because they produce clean energy
but the most users often get overlook is efficiency drop in the solar cell during lifespan. This is the main
reason why inspection and maintenance are always one of the necessities for keeping the solar cell

working perfectly in full performance

Solar cell inspection should be a monthly process when the electric power of solar farm is lower
than the specified range popular inspection method is to check with the infrared camera because we

can see many types of solar defects through this method.

Inspections and Identifications of Solar Panel with Deep Learning project purposes to reduce solar
defect inspection time by showing solar defect locations and solar defect types with using deep learning

in processing
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31 2.21 YOLO V3 Architecture

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

Convolutional 64 3x3

Residual =~ 128x128
Convolutional 128 3 x3/2 64 x 64
Convolutional 64 1x1

Convolutional 128 3x3

Residual 64 x 64
Convolutional 256 3x3/2 32x32
Convolutional 128 1 x1

Convolutional 256 3x3
| Residual 32x 32
Convolutional 512 3x3/2 16x 16
Convolutional 256 1x1

Convolutional 512 3x3

Residual 16 x 16
Convolutional 1024 3x3/2 8x8
Convolutional 512 1x1
Convolutional 1024 3 x3

Residual 8x8
Avgpool Global

Connected 1000

Softmax

3 1) 2.22 Darknet-53 Architecture
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31 11 weight Huvzdeegniliulidinuiagiuezihinmsasseaeulnidnass delsznonly

e CSPResNext50, CSPDarknet53 itae EfficientNet-B3

Table 1: Parameters of neural networks for image classification.
; Average size
Input network  Receptive . BFLOPs FPS
Backbone modcl resolution fildsize ~ Povameters  oflayeroutput g\, g0s noviony recolution)  (GPU RTX 2070)
(WxHxC)

CSPResNext50 512x512 425x425 W06M 1058 K 310155 FMA) 62

CSPDarknet53 512x512 T25x725 176M 950K 52(26.0 FMA) 66
EfficientNet-B3 (ours) 512x512 1311x1311 120M 668 K 11 (5.5 FMA) 26

31] 2.26 Backbone T4 Yolo V4

P Y
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@ I A [ @ A = A 122 A 1 =
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A3 feature propagation HAE 1WOMT reuse feature 110 1e 1¥aATIUIU network parameters

3 1/ 2.27 DenseNet
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31 2.36 PID from IR camera
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2.2.3 A Fast-Learning Method for Accurate and Robust Lane Detection Using Two-Stage

Feature Extraction with YOLO v3
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2.3.5 ReactJS
3 i X 3 4 ° o 9
React 111 User Interface (UD) library Y09 JavaSeript 1411 uinSosiledmsvea e Ul
Ao o Yo a aAda 1 X A <
components nmaeldsuanuion v19AnEenI React.js 130 React]S React 11u Open-source
. A 9 a ~ Y 9 =2 g

library @313 1A8 Jordan Walke 33059049 Facebook 113) 2011 111@a314 FaxJS &ailu prototype

1 = 2 @ 2 [ g’/ Y a
115NV04 React 7031111 2012 Facebook Ads 13HAANITEINTY AU Facebook 14ABINITHIIT

9 A =< ] @ v I~ ~ Y A I
uATynINA Jordan Walke 9WAIUIA prototype ADAUNA 101U React Tuga waz lAiTlaiilu

2’/ 3 o @ 4 o
Open-source 111l 2013 911U React nlAsuMINALITooNNUDITIYTU

React JS

31 2.47 React JS

34



2.3.6 FastAPI
<3| 9 @ Y = 9 = . 33| v W
11 Framework d1%5UMIa319 API W8UA8A1H Python 1Agi uvicorn 111UAD 3AN13
! { d o
run server L A8AI1UN 1% uvicorn N1l u ASGI(Asynchronous Server Gateway Interface) i
[ F4
30ITUMINULUY Asynchronous 108 FastAPI Ugaiantianiiaulaall
N .
1134 MIT License
2.5095UM3a319 API vanvategliuy 1ouseasy OAuth2 A7e
=\ Y [ wa A Y Yy
3. Aiszuuaiuenals APLUUUOA 1uNa Namnsonaasd AP laRuntIuends

4. APL 18 1AAY OpenAPI 1ae JSON Schema

2.3.7 Uvicorn
Uvicorn f1© lightning-fast ASGI server implementation Taoly uvloop 4@ httptools.Until
Tumsvhan e liuumnil a1 Python has 69110 server 3¥@UMVIAIAN 1Az dIuRAGER
application Tu asynchronous frameworks GT;Q The ASGI %zmuﬁ'ﬂtywﬂu@ﬂﬁ ﬂl’uﬁmﬂmmi"u 191
aunsaaiianioaiof199u asynchronous frameworks 1&1&7 Wen91nT ASGI T IH5 UL
39M31u Python web frameworks 3135 @NTNMNYVIN1 Node 1182 Go iau%ﬁﬁuﬁqaﬁuﬁuuﬁq
HTTP/2 e g WebSockets 1199171 WSGLUvicorn @0 ey 1 HTTP/1.1 1ag WebSockets Halu

2UIANITA N UAY Y HTTP/2

2.3.8 Multipart
Multipart siasn1939: data nanasiadnsmaiulu single body tnautiesasuayiun danns
a1:150 M request Wlunnsenivaning waz aude data vanelsainnlunsias request ansieenau file #

lsznevldmae JSON
2.3.9 React-to-print

Lo . Aq o LA & .
React-to-print 114 Library 11% 11 platform Reactjs 1N® taadtidon11u website 99011

[ v 4
Tugauuy PDF Feenansofivzud lumsuaaswa ldvainnate1aeld component 11 library 1

35



2.3.10 Axios
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M1314 3.3 Use Case 1 3 (Display locations and numbers of rack)
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M1314 3.4 Use Case 7 4 (Check image)

Use Case no. 4
Use Case Name Check image
Actors Eﬁ“]gf)\ﬂu

Pre-Condition

Eﬁﬂﬁf}ﬂﬂﬁ card

Post-Condition

Brief Description

davveamsnaasgilnmdon’ld

M1314 3.5 Use Case 11 5 (Import images)

Use Case no.

5

Use Case Name

Import images

Actors

CIEARY

Pre-Condition

A% aan/an/egilnw

Post-Condition

9
FEUVUAAN card JUMNAULN

Brief Description

daveslFnundesmsihgUamdigssuy

1519 3.6 Use Case 11 6 (Display file name and file size)

Use Case no.

6

Use Case Name

Display file name and file size

Actors

IEARY

Pre-Condition

o

Aldhgmmdhgszuy

U

41




Post-Condition -

1 { 4 7 s
Brief Description drmvead ldaundesns e Iduazvuna g
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M1514 3.11 Use Case 9 11 (Image instruction)

Use Case no.
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Use Case Name

Image instruction
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Pre-Condition

Y o 9
iSUULLﬁﬂQﬁHTUTWTEﬂﬂTW

Post-Condition

Brief Description
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3.5 Sequence Diagram

3.5.1. Aldsindngiam

Upload file:Dropzone Filecard:Dropzone
‘User ' '
' '

Drag.drop,click file '
|—> '
'

'
' Send file data

'

[l

' ]

Alternative '
_) '
' .
[Not seen JREG, NG, TIF file type]
- L
~ Displpy image file card
' '
'
- — —_— — —_— —_— e e —_— e _— e —_— — —_— = — — -
[Else] 1 N
-
B! Display "This file is unsupparted” =
i
' '
' ' '
' ' '
' ' '

g‘iJ 3.3 Sequence Diagram é‘l%ﬁ1!°ﬁ1§ﬂﬂ1w

3.5.2. glEimsdszananazilawiiaenld

Process button:Dropzone Process bar:Dropzone :Axios :FastAP|
User ' . . :
' ' '
'
. ' N ! '
' . . :
' '
Ij ] '
Click ' . X
' '
' '
' '
L 1 1 ' '
T '
Loop | ' Send imade — — '
' - Send image
- '
[Send all image] ' :
' — . :
T 0 = :
g < —
Loap ]
' P T Send defect data :
[Send all defect datal] ' Send defect data e X
< . _ '
il + Display
' '
L
T
' ]
' ' call App
- '
- ! ]
- Display 0 0
' ] ]
' '
L) ]
' ' '
' '
'

31 3.4 Sequence Diagram gl¥himslszanawagdniwiiaen’y
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3.5.3. AlFHM3 export 318919

‘User

Export Report button:App ‘ComponentToPrint ‘Paper
T T -
1 1 N
1 1 N
' ' .
' ' '
lick _ I ' '
o Call report
Call canvas
L] L >
'
! .
1 Return canva:
1 1
= e - 1
& ¥ e '
' 1
' ' '
' ' '
1 1 ]
1 L] ]
' ' '

3‘1] 3.5 Sequence Diagram é‘l%‘ﬁmﬁ download 318914

3.5.4. glymmslymuuzingan

Instruction:Dropzone

:Dropzone

‘User

"
]
]
]
Click
.
| Call Instruction
]

A

Display Instruclon
'

]

31 3.6 Sequence Diagram lyimsl¥muuzinglam
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Y o !
3.5.5. Aldihmsasieaeugimwneumsisziiana

' Filecard:Dropzone :Dropzone
‘User '

: —]

Y

A

A

31 3.7 Sequence Diagram Jl3hinmsnsreaeugimnneumsilszaiana

3.5.6. Alyimsavgmwiiaen]l

File-remove:Dropzone :Dropzone

:User

A

A

remove lie !

31 3.8 Sequence Diagram gl¥ihmsavgimniiaen’
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3.5.7. éﬂ%ﬁ]ﬂﬁmﬂmﬂ Solar defect/Rack filter button

Switch :App App

T

1

1

1

click !
toggle —

enable

| set display

ounding boxes

=lz

g ]3

I 3
—-_——— = -

- disable :Jounding boxes L

31/ 3.9 Sequence Diagram glyhmsavgUmwiiaen]3

a

o 4
3.5.8. Al¥hmsasivasungazpeagiuvuifayrivsaagsey

inform-icon:App App

:User

| Click
I:lq Display Solar defect ifarmation
'

Call solar defect information

|

a

. Y o =2 4
31 3.10 Sequence Diagram Jl3himsnsreaeunsazpeajluuuifyruvaagses
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o 3 4 4
3.5.9. Aldihmasnasugdmmivaawaluvioaaswalyrusaagses

left-but: App right-but: App :App
User
- 1 ) )
Alternative I ' ' ' '
Click ' !
Gk > e :|
. ' '
hl B Display prev image = T
T '
'
)’ ] ]
|- — & . D\ WL L L
[Cligkrioht bu]  — : '
Click L '
N o T Display nextimage T
' '
' ' ' '
. ' ' '
T
1

. Y o a2 d A
31 3.11 Sequence Diagram AlFiimsasrnaevngazpazliuuiayrinsadgies

o ] d °
3.5.10. Alyihmsdeunavainvvhuaastyruaaageslivinisdizdam

Back button:App ‘Home :Database

o v ¢ A °
31 3.12 Sequence Diagram gl¥mhmsfoundumnnninuaasfynuvadsgsez luninindnglam
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3.6 Class Diagram

+ box - UseState

+ show : useState

+img : useState
+enablesmpty : useState

+ changeboxinewalussing)
+ changeshow(showvaluesing
+ changaima{newima: ini)
+ ehangeenabletvalue:int

DAP|

Dropzone

= filelnput - useRel

- madalimageRef : useRel

- madalRet : usoRet

- progressRef : useRef

- uploadRel : useRer

- uploadModulRel : UseRel

- exampleRet: useRel

= validFiles : useState

- unsupportadFiles | useState
 useState

= mau ; it
- uploasPercontage : int
- oh : hoolean

- fitered

- setshows{valuesho:int]

- preventDefault[e:boolean)

= dragOver(e-haolean)
boalean)

- filesSelectec()
« filelnputClicked])

- handleFilesfiles:fils)
- validataFilsfile fils)
- flesize{size:int)
- fleType{filenar
- remaveFile{name:string)
- openimageMoaal(file:file)
- openExampletadal()

- closeExamplal)

- closehl

- uplaaciFile:

- checking(singleimg:file)
= showimage[}

~client : pymonga
- db : client
~col: db

- defectelg : string
- defectweight : string

e, tes it hint,

st Inte e vchal

-root)
- checkdb{)
~detalidbi)
- detectfimage:file).

- counter : useRef
- slide : useState

- e : UseSiate

- InformationRet : useRet

+dx © ArrayListusestate>

- chn - ArraylIst<useStates

- dxsty : ArrayList<useRef>
+item : ArayList<s

= value ; im

- showinfarmation : ussStats

- showlnformation'ar : useState

- infaelick{num;ing}
- Updatoima()

_ Galsfif)
- Garightl)

- backiohome()
- Changeid(num:

- renderslider()

ComponentToPring

= rinte ¢ Arraylistes.
= rstyla | ArrayLists>

- numirack : Int
- box : ArrayListe>
int

- tablorack : ArrayList<>
int

+ drawRect{Info. string, style:Arrayl ste>]

31] 3.13 Class Diagram Y9330
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3.7 User Interface Design

Select image 0 files

Upload only JPEG and PNG file

@ Already processed. @® Inqueve

31 3.14 msvenuuuHINd U N

Select image 4 files

Upload only JPEG and PNG file

Process

@ Already processed In queue.

31 3.15 mseenuuy HaswAlFindizdmunieniuranegi)
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Maximum resolution is 1000 x 1000 px

horizontal alignment

Tiff file only support on IE and safari

4 o o A o (Y Y
3‘1] 3.16 ﬂ]ﬁi’)i’)ﬂ!!‘lJ‘]JT‘i‘HH!ﬁ’ﬂQﬂHﬂ!%‘i—ﬂf’lTi!ﬁi’)ﬂg‘iJﬂﬁ/‘Iﬁ]?’i‘i‘Um‘U

U

Press | F11 | to exit full screen

Select image 1 files

Upload only JPEG and PNG file

@ Already processed ® Inqueue

v

Y

51 3.17 mseenmuy vidsnndlHind lianli1asiununa JPEG, PNG, TIF
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Processing

31 3.18 M1500NIVY progress bar Wy 13m3)szadana

All Defect enable Y

i r‘H‘H‘H‘ﬂ tt
Bypass Diode = |
Hotspot

Vegetation

3 ,l‘lllll‘l;,ﬂ4¢t; »;WT}mW‘ff*%*

4 o 1 d A
31] 3.19 M3 nuUUHILaAING ﬂ“!ﬁu\‘i!!ﬁgﬂﬁglﬂﬂﬂﬁgﬁVWﬂQ!“ﬂﬁﬁq5ﬂ$
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All Defect enable

Hotspot

Vegetation

By-pass diode is caused by defective cell that leads to
voltage drop, diode is activated to prevent power loss of
the whole panel. When it is activated, it means that at

least 1/3 of the power is reduced.

All Defect enable

GUNKUL

w07 ol 7R e.eﬁ ve (aste

Vegetation

Solar Defect Report

31 3.21 M3vONILY HINAAIAIBEN report NOU download
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3.8 THUABUIAZITMITANLNYATIYA

[
=S 1

4 I A
1) ulﬁlﬂTW infrared Wﬁm«vaaqmzﬂ HIUNTEUIUNTT Orthomosaic U1INVITH

9

A 4 Jd A 4 1Y)
2) aenvhsuadgies 4 vhiy annavua 13 s

A A (% s &
ﬂﬂ]uﬂ'lﬂﬁﬂﬂﬂqulllﬂlﬂﬂﬂﬂﬂw'ﬁuﬂqwuﬂ

a o

J

gﬂ I'4 dy [ Y=\
512N 4 WsuiswAuls

[ [ s I § 1 v o I 4
3) wisdenmuaazvhiuiudmasuiaiavuiaan e l¥1uns Training lu Google colab

1 o . <
website 1081193114913 U WIUNT train : test 171 80 : 20

M19149 3.12 ML dataset somiluaiv train nay test

vhiud sugdmw 1 lums rain | SwaugUnldlums test 59U
1 191 56 247
2 47 15 62
3 79 23 102
4 81 22 103
Jd a
3.9 msuenszianyruaaagies
Jd A
M1919 3.13 Maseneyruwaagies
A d A [ LY 1
ol uyaagios anyalg A19819
Hotspot Hyanlgungiganii
v3naseudaluninnin s
90
. = d A =) 3’, 3’,
Bypass Diode Hissaag vy Folunuining
Y
uud 1wy i
Vegetation UYANUNYNAINIQUHYL |44 i
. LR L
SOUUNUINNIT 1 39 ‘
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qIozlguuglgInIIsol
9
119
Module Hot uraEagIoziguuiige
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A A o 9
DIMNIUNUHANIDUUN

String Short Circuit

d a
HANLEaagIgesalgng

a [

9
AN UNUNYNFINIUH

U

A A Y Y
LUDINYUNULUNITOUUN

String Reverse Polarity

d a
UANLEAagIosvalglLng

v

anuiiganuiounaloga

)

4

A = a =)
sollranqIoyidelu
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4.1 msnaaeafSaumaumsnszaigvesanalszansmMnues YOLOV4

(v dJ
4.1.1 Jagiszasn

9 = = 1 4 A A o Y ] o
@Iﬂ\‘lﬂ?ﬁL”Lﬁ'fJ‘UL“V]fJ‘iJﬂWﬁﬂ'i$%Wﬂsllﬂ\iﬁlmagvhill!W’f)‘ﬁ'uﬂﬁ]Wa“lfl“lflflﬁﬂWﬂ'J']ﬂJLUJufJ"lsU’f)\‘]

vsuf 1

S 1 A

A 2 ¢
mmqmq&ﬂum 4 W15V

4.1.2 35Msnaae

D

2)

= Y ) [ o 1 4 J A Y 9 o

Weulaad 11 uinIno1e T usadg3o:A290a09 IR HAIHIUNTZUIUNS
v & s .

Orthophoto map 183N 4 ¥15u aaswan13ns 19l HSV (Hue , Saturation, Value 130

1 = d‘ =
ANNAINVDIA) INBYNITNTSINYUDIT

d a g’/

o 1 o 4 Y
wnnaersuwaagseend 4 ¥hsun Model wazilseuiana

Q

4.1.3 Wan1Inaasg

Hue 200 0

gﬂ 4.1 Color distribution 6lli’)d‘I/\I1‘%‘3»1“?] 1
. !
n) n31 Color distribution U8IW15UN 1

1Y [] A 9
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Hue 200 0

n)
51/ 4.2 Color distribution vaah33M 2
) n3 1 Color distribution w13 ui 2

o [ ~ 9
V) Mnaled1an 1

3‘1] 4.3 Color distribution mmm%uﬁ 3

= s 4
n) n3 Color distribution U9aW154 3

o [l g ¥
V) Mnaed1anly
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4.2

Hue 200

n) V)
31] 4.4 Color distribution ﬂlﬂﬂﬂ]%ﬁﬁ 4
AP s A
A1) n31 Color distribution U895 uN 3

1% (] = 9
V) MNAIBYNN 1%

a d
4.1.4 IANZHINAMINAADI
91091 Recall Haazy1s A UMIAY 0.93, 0.71, 0.83, 0.84 iFea1n1sun 1 Twisui 4

14

] v o oA A Y A A o 2
i]ZL‘If‘iullﬂ’ninﬂNaaW‘ﬁ‘Vlﬂiw\luﬁﬂi GluV\hﬁll‘V]llﬂ'] recall HBINTAVISUNITINTLINYNAVDIA

Q

1 Y 1 s A A J A A A (% Ay 1
ﬂﬁ]uglﬂ\‘llﬂﬂﬂﬂ'n/\hﬁll@u“v] 1ummzwﬂ15umwaanmsmzmammmﬁwuaam

4.1.5 azuwansnanes
<3 Y 1 s A = o Ay A
VNHANINABZITY Idd i ma e 1 Insnszaisveddivesdntiesiige
¥ J Y 1w @ aA 1 a a
1N 4 sy vaasliiunanyasnsassnedvesalnadedssaniamlumsszydaym

Yourasaagsor i YOLOV4

mMsnaaeamslSeumaulszansmnvedluna Faster-RCNN, SSD, YOLOV4

(Y] dl
4.2.1 Jagiszasnlumsnanes
9
foamsfSeuieulsea@n nmaA1 mAP @115UMT training Object detection model 14

3 Twiaa 18UA Faster-RCNN, SSD, YOLOV4
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422 35Msnaae
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Hotspots (¢ Bypass Diode T IRVEITEEY Labellmg

M1319 4.1 3119 ground truth Yoaunazlszianaym

Hotspot Bypass Diode

vsuin 1 28 55

o 4 { g’/
3) 1'Wd Ground truth 9118 ImsuluTuaane 3 Tuea
Y 1 ]
4) MHUAAT Num_Step 11101 10,000 14 3 Lmaiemruasiuiuseun ¥ lumsmsu
Y 1w g’/
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Y
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true positive

Precision = . "y
true positive+false positive

4.2.3 NamMInNaaeg

M99 4.2 138N uAT Precision UaauAaz model

Model Precision of Hotspots | Precision of Bypass Diode
Faster-RCNN 0 0.086957

SSD object detection 0.142857 0.695652

YOLO version 4 0.666667 0.85

N
¥

’ aiﬂsmlum\huii!nlr

.‘*I o'j. f ?)\ ’

Xk (&

~wxsé} 1 O'C.lnwlﬂs
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W
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gﬂ 4.7 Naé’wﬁmn Model SSD Object Detection

o

HAGNT N 131N Model SSD Object 91051 MT19AUTZYA 11191 321AN bypass diode

El

"lﬁ’uﬁuEhmH Model Faster-RCNN

enlvinln Tl 1T.
S4T30

"‘\P\" €
r Q‘: 1

NS 267 R

51/ 4.8 WAdWFIN Model YOLOV4

HAGWEN 18910 Model YOLOV4 91ngalnndnsduszydumiiatlszinn bypass diode 18
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4.2.4 INNTHRNANINADDY
NHANTNAABINUIIAT mAP VoIAAE Hotspots [11¢ Bypass Diode w9411 YOLO V4

a4
uamngangalu 3 Tuaa

425 azlwamanaass
=} a A 9 1 S A
nnranInaaoufseumeulszansnnlunsMive uN NI eIV LMY A8 2
Y v
1/521AM Hotspots, Bypass Diode 114 3 Tuiaa(Faster-RCNN, SSD, YOLOV4) WU21A11 mAP 114 2
aaaluluaa YOLOV4 Uanniga Tagu1nndiluiaa Faster-RCNN 0g 71.5 % az Tuiaa

SSD g 34 % a1 1d1 luszezmaiminu lmea YOLOV4 munzaungadmsuaseaui

4.3 Msnaasinaaavlszantmnuad YOLOV4

43.1 Taglszasnlumsnaaed
Y = 1 o . 4 J A
Aom3ifSeniieunuuiug1veINs predict Y99 YOLOV4 model 91n¥hiuimang3es

o 2
19 4 50

432 3EnInaaes
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YIS Train
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% v v » . d 4
31 4.10 feensgoe infrared ¥i3uwag

2) 911 ground truth U919 dataset 1921141 Train

a

<
LELEAT

U

o & P \ o
A1519 4.3 314U ground truth lunaaz class 19 4 ¥h33 ves dataset 192301301 train

v

WIUNIINIDUAALUAI

Hotspot | Bypass Diode | Vegetation | Module Hot | PID String Short | String Reverse
vhsui 1| 221 275 120 9 2 1 0
vhsui2 [ 500 | 287 0 98 246 | 14 0
vsui 3 | 1542 | 579 0 28 52 |46 7
1/\|”|§1117i4 1013 488 6 61 4 0 0
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3) 911 data augmentation 11 Roboflow website éﬂﬂizﬂ@ﬂqﬂﬁjﬁﬂ Flip horizontal taig Flip
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4) G‘?ﬂ?h parameter ¢ model @145 train 147 batch size = 64 , subdivision = 24, learning
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5) 11113 Training 114 Google colab Taetdon1d YOLOV4 model (F114%1149% 7700 iteration
aw'ld weight “I?lfl?h average loss G%mih 2.00
6) ¥ Ground truth ¥e3 1Wd Test #1113 20 % 110 dataset Wanwa
7) shmsfseumeunums predict Y94 YOLOv4 model 910 weight ﬁ"lﬁ'mﬂmi training
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8) 1/5eUNEVAN Precision 1HOM31IANNUNUE TUMS predict Taynuzaagies luuaaz
1 Jd A 1
class 11821 Recall Tumsmianugnaeslums predict ynuwadgsos Taslia1 10U

Threshold 11111 0.5
true positive

Precision = . "y
true positive+false positive

true positive

Recall = . .
true positive+false negative

4.3.3 WHamMInNaaey

31 4.11 AedgnanIsnaaes

A1519 4.4 M Average precision luudaz Class 14mMs train 7700 iterations
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o o 1
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141 mAP = 0.998414
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