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ITABANEIER YoLovs FEIIGRIRELRIF MM o I BT HRAIER » AELENBRFNH
a3 ISR Eh A B o

et

A] L ARRY B Ak

1. EERIRIE -
2. fEF voLovs FEAERIZR(GAIMIMH o
3. BiTil4k yoLovs HREBYIR(SAIME o

212 CHAPTER 4 : YOLOV5



5-1. REERIRIR

A conda AE—EFRABEKRNERZT —EBIIBSHERIRIR

‘ F conda BIIKEIE Python ERIRIE

% Python BEF » REEBERNEEMEFARAEZAEEERREN Python hRAE > UKRAFE
By Package (Eff) EELE > I : Python 2 T Python 3 MIRRZS o BREEIERERRASHY
EXEE—(AME - MRMRREBEEFERARENENS AR EEAZBTAMNIRIZER » EXAF
BFIENASRIEZIRE > B8 Anaconda NEHEERMA conda HEER—ERENERS
2=,

WMNRIEA Python HNEREEIEIERA pip BIA » B conda BYIES—EHAIMUE L EF >
AEM pip BELIEERIEL > conda REHEIERA » W ARKEIERIRIE o

conda WY BREBIEETLXEAR package FHEENTE > FH conda B {RAJLUEITEIL
(create) ~ EitH (export) »FFK (list) » BBR (remove) FIEH (update) RIENARME
Python hRZSK: Packages @ BB AR Z(RHERIRIE  #FH TFREERKHE conda MR
U REBERIRIEA TS 5 FERREREA o

[E%EE%ﬁconda} { 1 EHE ] [ BB BRI J B BRI [ e }
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2R EH conda

ZHEYF Anaconda 18 » £ Windows FHYEIEEE (Start menu) A3EIE Anaconda Prompt °
®WEBRI Python RRZS :
python -V
BEBHRI Python IRIRZE THLE Package :
pip list
¥WEBH conda RRZS :

conda -V

B Anaconda Prompt (Anaconda3) - deactivate — [m} x

REBAT conda IRIZRZETHLE Package :

conda list

HREETEMN > A MBA TGS | (EMREURAEIESHIT Anaconda Prompt)

conda update conda
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EERRAMELLERFEERIRR

conda env list

WFHERRE AR » BRMIERD base !

B Anaconda Prompt (Anaconda3) — [m} s

EEEIT—ENM myenv BERIRE » I AR ZERHE Python BIRRZE :

conda create --name myenv

B Anaconda Prompt (Anaconda3) - deactivate — m} *
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EERIT—EMM myenv_27 BERIRIE » WHISE Python 2.7 BYRRZS :

conda create --name myenv_27 python=2.7

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - conda create --name myenv_27 python=27 - [m] hed

BRHIT conda env list FHBRIERIRIENRR > HEEIZ T MERIREIZNERIRIE
myenv £1 myenv_27 °

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - [m] x
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MBS

BREN—EHTBY EHRIRIR

activate myenv_27

ERMZE cmd BXTEIEEE—@E (myenv) ° RREFIRERRILERIRIED » ERHE(RFLA
MTEILERIRIE T » IR ERATEENRTE Package ©

B BRIILEFIRIEHRY Conda RETHLERA !

conda list

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - [m] *

_runtine
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BEBRIERIRIEA Python IRIR » ZETHRLE Package :

pip list

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - [m] hed

B ESEE TERFBEL  FI0 : numpy °

conda install numpy

R R B AIRYE SRR :

deactivate

MIBREEEIIBIEAY Package SEENBIEA Y

BRI ESHEETEME Package : (FIEN | EHEHEE myenv_27 HE numpy)
conda remove --name myenv_27 numpy

EMEEESIEE | CRARMIREANESIEE » Y ALHHBANEREE)

conda env remove --name myenv_27
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R

BRI EHIRIR | (myEnvNameDes . BRIYFEZE > myEnvNameSou : ZRIRHER)

conda create -n myEnvNameDes --clone myEnvNameSou

Step 7 AERIRIEZE Anaconda

Anaconda HY Spyder BFEEET » AJELHITERTZINNE - BAT Anaconda HRITRARR
& Python 3.9 > FRIASERIZE—(E Python 3.9 WERIEIE » ABLE Anaconda BARHRIE
151% > BRERTRE Python B Package ' EHERMNERBIEZILRAEEEREE o

Z—1@ Python 3.9 BYEHIRIE myenv_39 > M HYJMRE myenv_39 :
conda create --name myenv_39 python=3.9 & activate myenv_39
Z# Anaconda :

conda install anaconda

BIIGFERNERFZIRIEE  UBMAIUERABRRERIRIENA » (REERE -
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5-2. YOLOv5 #1413

Zd4t yoLovs IBiE

B Bi—1@ voLovs EFEBY Python 3.9 EHIRIE > AJH_E—EIEREY myenv_39 K&
B> LA yolovseny !

conda create -n yolov5env --clone myenv_39

& A Python E#HIRIE yolovsenv :

activate yolov5env

T& YoLOvs 1EZ

228t oit for Windows BYTEHIES :

T& YyoLovs JFIAHS .

git clone https://github.com/ultralytics/yolov5

£ Python EHIRIEZ T » 2% voLovs FAEEMEHE Python BY Package :

cd yolov5

pip install -r requirements.txt

£ yvoLovs 1&=EMERIYIE

detect.py &<

£ vyoLovs WIRERESEH » BMIE—EEAHAR Python 1I59TE detect.py ' HJLAfERIE
R YoLovs HHEFGEITYIHEA] - FUN - EESM zidane.jpg BlIHE (IF data/images
BRR) ETYHER -
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https://gitforwindows.org/

python detect.py --source data/images/zidane.jpg

Bl Anaconda Prompt (yolovSenv) - [m] *

Hih --source 2#AILIARIEERGRKE > TENRIIEES » B85 | EIEEE - BRE
£ (jpg~png) * TRHIEE (mps) ~ ESE R AIEEE ~ YouTube #33E ~ RTSP ERIR{UILEE > MME
HEERTEL DM runs/detect/exp B#ZT » UTREAMER o

person 0.67
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MR BE—RIBEMBEA --source 00 BTHA --source 1 {KILEEHE :

python detect.py --source 0

YoLOvs B EXMKIBEEINEMES% yolovsn ~ yolovss (F8:&)  yolovsm ~ yolov51 ©
yolov5sx » HFIRILAER --weight 2ERKIETEZERAREE » FI40 : (A yolovsn °

python detect.py --source 0 --weight yolov5n.pt

detect.py IELHBEAZEEMEEZHSH > AIUER --help £l :

python detect.py --help

BITIRE Python 1EAI¥HE

(T ERBRANESTRZI » At EILIBITIEE Python REMA YoLovs REUMERMH

EA torch KR YOLOVS ISEUERMIE o

import torch

model = torch.hub.load('ultralytics/yolov5', 'yolov5s')

img = "https://ultralytics.com/images/zidane.jpg'

results = model(img)

results.print()

B AT SR
image 1/1: 720x1280 2 persons, 2 ties

Speed: 1071.2ms pre-process, 186.9ms inference, 2.0ms NMS per image at
shape (1, 3, 384, 640)
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ALY 2% > JURERSHFERER !

results.show()

results.save()

NIRRT EEREINYHYER > E2E ~ 510 (confidence) ~ FBRARSREILTE

print(results.pandas().xyxy[0])
SR

Xmin ymin Xmax ymax confidence class name
0 742.974792 48.395599 1141.844604 720.000000 0.881052 @ person
1 442.007660 437.522461 496.653961 709.973511 0.675214 27 tie
2 123.024261 193.287292 715.662109 719.723877 0.665813 @ person
3 982.803162 308.417358 1027.365845 419.987000 0.260076 27 tie
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5-3. B173l4k YoLo 1&E!

B1T3IlAREE

EREHHBESHNEN > JIKRLEB2H yoLo BEE > AISCEEFEENER 2% » BRATE
4FHY YoLO BB EITBBINEY (transfer learning) - BRNEBFEHAEERBEHRAE
B M EABAEEMAREEERREEL o A9 | ARMASERNNE (HEREL) el
FAREFH B -REMEEST ©

Z# labelImg #ZxT A

BEREGNYHENR > SEFAENEHERE  tRMERA M LEMHFREMNE (=) U
R %tE (BE) VTS ERAINANRFENNEST > M labellmg FAEFRRIZFR
R eYREi B EL A NTE o tETERELL Python FREEZERY > AT pip R .

pip install labelImg

start /min labellmg

HEERWT :

Box Labels
|4 Edit Label

() difficult

() Use defanlt label

Prev Image File List =

=
| £
g

@
o :
@ | 7
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R
ST T HELR SR -

REEBTIHEN TEHE R BUEE (dataset) ©
140 : &) MakeML (https://makeml.app/datasets/road-signs) TEFIRIBRIE (FEF
%82 RoadSignsPascalvoC.zip) °

MUT 2R BRI -

- BUREGIEUTRVEER : Trafic Light (AI4%)E) ~ Stop (fFEE) ~ Speedlimit (PRIR) »
Crosswalk (AfT#&E3E) °

- BEIR#E :877 1@ .pnge

rh A

Trafic Light Stop Speedlimit Crosswalk
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PR

FRX labelImg Z1& > BcMRUEEETIREMNER S > BIREFRILUERE [ open 1 FRE
SRETE > SZLL T open Dir J FRZEBERFFAENEE o HIU0 © FZERYE
RoadSignsPascalvOoC.zip & > ML [ Open Dir J BHEX images BRI :

Use defaalt kel

BT O 1 B BB o

##E [ Create RectBox J @ fERBERYMFIELER > LHWABEMHIRE

ox Labels
[ABditLotel

Use dotaalt kel
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—REEZ VBB ENVER HERZ - RnTAE ERENE S G LA RRFYt
IR AR R HEITIE R MIERF BN 1E ©

1 labelimg C\Users allwowh Deskitop\RoadSignsPascalVOC\mages - i #\aad1 24 png (125 /877 -8 X

e View Help
5 Box Labels
|4 ARl
e ) dtfcus
1= Use et el
OpenDx
| 4
Clhange S D
e B waficight
Py Lunge
Vendy lmage
«»
Flo st 5
- C\Userialiwow\Deskiop\RoadSignsPasc
ok Rt P\Roadsignpac |
CAUsersallwow\Deskiop\RoadSignsPasc
Q \Deshtop\RosdSignsPasc
A\Deskeop\RandSigniPase
ZoomIn CAUsersalwow\Desktop\RoadSignsPesc
C\UseralwouDeskiop\RoadSignsPasc
s CAUsersaliwow\Deskiop\RoadSignsPasc
Q C\Users\allwovA Desktop\RoadSign:
CAUsersalhwou Deskiop\RoadSignsPase
Zoom 0ot C\Useraliwow\Deskiop\RoadSignsPasc
C\Userielbwow\ Deskiop\RoadSignsPase
Q CAUsernaliwow\Deskiop\RoadSignsPasc
Wil CAUsersaliwow\Desktop\RoadSignsPesc
CAUsers\allwovADesktop\RoadSigniPasc
& CAUsersaliwow\Deskiop\RoadSignsPasc
C\UsertalhwowDeskiop\RoadSignsPasc
B Wilth CUsers\alivow\Deskeop\RoadSigniPasc
CAUsers\aliwow\Deskaop\RoadSignsPasc

X:-148,Y:51

step 4 [EETCIEETCE

E—RE R LAY ERRE TR » BB IE AR T save J $(#7E > labelImg E{ER XML
M (PascalvoC) REETFAZEEER o

) labelimg C\U OCymages - & \yoad12¢ png (125 /877) - o X
Fle Edt View Help

3 BoxLabels
174 A BirLoze
s () dittous
v ) U dofeat kel
OpenDix
74
Chinge Sove D
Nestlmage 8 wrafficlight
Py inage
Vety lmage
File Uit s
CAUserd\allwow\ Deskiop\RoadSignsPasc
CaUsertalhwouDesktop\Roas |
CaUsers\allwowADeskeop\RoadSignsPasc
CAUseri\allwowhDesktop\RoadSignsPasc
CaUsers\allwowADesktop\RoadSignsPasc
CaUsers\allwowADeskeop\RoadSignsPasc
C\Usert\sllwor Desktop\RoadSignsPasc
CaUsers\allwowA\Deskeop\RoadSignsPasc
CAUsers\elhwovDesktop\RoadSignsPasc
CUsers\sliwou Deskeop\RoadSignaPasc
CaUsers\allwow\Deskeop\RoadSignsPasc
CAUserd\sllwowADesktop\RoadSignsPasc
CAUsers\aliwou Deskop\RoadSignsPazc
CUsers\allwowA Deskiop\RoadSignsPasc
CUsers\sllwou Desktop\RoadSignsPasc
CAUsers\aliwowDeskiop\RoadSignsPasc
CAUsert\sllwowA Desktop\RoadSignsPasc
CaUsers\alhwouDeskeop\RoadSignaPasc
CAUsers\allwow\Deskzop\RoadSignsPasc

X:-148:Y.51
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NEMEEANRESE S| ZENE R FFR -
« PascalvoC : xml #& o {£F8 LabelImg FIRNIRF B> SEFRTEERSEHENZEIE IR
CEIREBEHRTEHEN xnl Z3E > NEEHHFATCLRE R o FlU -

<annotation>
<folder>images</folder>
<filename>roadl.png</filename>
<size>
<width>400</width>
<height>283</height>
<depth>3</depth>
</size>
<segmented>0</segmented>
<object>
<name>trafficlight</name>
<pose>Unspecified</pose>
<truncated>@</truncated>
<occluded>0</occluded>
<difficult>0</difficult>
<bndbox>
<xmin>154</xmin>
<ymin>63</ymin>
<Xmax>258</xmax>
<ymax>281</ymax>
</bndbox>
</object>
</annotation>

« YOLO : txt #& o FI4R YoLO #EAERSEI LI BB ERANXFE > fla -

1 0.515000 0.607774 0.260000 0.770318

YOLO MR EEBXFIE » 8—1TAKR—EZZYH -
A . class x_center y_center width height
5 ERAIUAERDRE > ERAOTF .

1. class:#$87) IDo

x_center : LA X FERE (1RZEML) o

y_center : B Y EEAE (RBEEME) o

width : FIEEEE (HRZE1E) o

height : FHEEBE (FR#1L) -

vi ~ W N
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% YoLo HERBIESERER B TXT 1o

RATENERRZF 2% > 2% cocol28 BRE HIBHERE > B CHNERHKIEEIRIE
BAEETI  BUGER

road
—— images
| —— train
| —— roade.png
| —— roadl.png
| '—— road2.png
—— labels
—— train
—— roade.txt
—— road1.txt

L—— road2.txt

voLovs FHIRIZNERENEIEFT A BRREAERE - §REEREPRE—E images BHHH
labels > ABEEEREHSHHERAREES

EREAEEMIRREER EZHERZNEREE SR EATRIA=ZEENMETRR NG > 4k
IR yoLovs EAHEE tMiEE > BEENRFWEE 1,500 REG > TEE 10,000 EIZE:
Y o

BRlIE vAML B EE

BREAENEEE—ESIIGEXEAN road.yaml HREE > WHEFE data Bit> ABRWT -

path: ./datasets/road
train: images/train
val: images/train

test:

nc: 4

names: ['traficlight', 'speedlimit', 'crosswalk', 'stop']
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https://www.kaggle.com/datasets/ultralytics/coco128
https://www.kaggle.com/datasets/ultralytics/coco128
https://github.com/ultralytics/yolov5/wiki/Tips-for-Best-Training-Results
https://github.com/ultralytics/yolov5/wiki/Tips-for-Best-Training-Results

HMERIER yaml 5REME > AU YoLovs [RIGHERY data BEFEE °

2%k YOoLOvS 1EHY

=
—J

EBPETERERER & BT voLovs FUATBTFISHERIGIEST (WTRBES
GPU - $EEIT LIS BHARIRIIX > SUEA Google Colab HHIK) :

python train.py --img-size 640 --batch 16 --epochs 500 \
--data road.yaml --weights yolov5s.pt

© --img-size ! AJLSERBRRIAN » BFUMER EEBUNBIHET » ATLUINARAARBIK/ > T8
YRAE RN 640 ©
«  --weights ! AJAMIETE FRFIMRAIREY o

(BPEY. Current anchorz

B A --epochs 1 RIIE—ERIERERTEAMBENGER > I BRE TR L4

- BlfRSERR 2B » IR EREIRBRENEMNEEME runs/train/exp BEgH » Hep
result.png FIMEERENKHER @ WRRBEWEEVERAIER > AIEMEE RRES
YA BRHTFIAR

« JWfE runs/train/exp/weights B#HEFER T RENEREDY best.pt UKIIFKEIRE
BIRRI 28 last.pt » EEERMEFER best.pt EEREMNEESHIRMBBAITER o

« BEE Error 3B7E train.py MMAMNUTEIE :

os.environ["KMP_DUPLICATE_LIB_OK"] = "TRUE"
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£ Google Colab ZKi/I&RIEAY

LUTMERA Colab ZKEI4RIERY :

. FHhLERMEIEBEHEM yolovs-master.zip MBEMEIEZEBECH Google Drive: EiE L
BE—(EAREEREA A ETERZRR o
- EAMREY Colab’ M Colab EITHEER4ER » BETERA

B > BA Goolge Drive » Mi#&EE] Colab FEERHY content BEET :

from google.colab import drive

drive.mount('/content/gdrive')

EAEREIRE R

cd gdrive/MyDrive/

fRER4E yolov5-master.zip > A% Colab BYEERLAE Linux > HEMERA Linux BJIES »
M Colab EFLE Linux IELHIENM EEMESE | ¢

lunzip yolov5-master.zip

#EA yolovs-master BEE :

cd yolov5-master

EREEIIGRESTS

Ipython train.py --img-size 640 --batch 16 --epochs 500 \
--data road.yaml --weights yolov5s.pt

o LUEERNAR > 34k 500 18 epochs BIRERIZA 5 {E/)\EF o
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https://colab.research.google.com/

£ B CrRREITTRA

ERECRREEITIRA | detect.py F5LTH

&R R YoLo #EBYE]TE Anaconda Prompt A > HIZEM detect.py E1TTEAR :

python detect.py --weight runs/train/exp/weights/best.pt \
--source road@.png --conf-thres 0.5

e --conf-thres : REFBOIIEE - BERINEREIRGINTE runs/detect/exp BEZT ©

LR —RRImEft -

python detect.py --weight runs/train/exp/weights/best.pt \
--source 0

MTFEZE Youtube BIF R A -

python detect.py --weight runs/train/exp/weights/best.pt \
--source https://www.youtube.com/watch?v=7BwW2dH6ZI0
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fERA B CHERETTRA | B1T#ESE Python

B175l4kAY YoLovs HRE » e UAR BITIEER Python 1I5<9EH » FHA X EFIMIEEN
YOLOv5 HREEVEE(L :

(SEIE S YoLOvs MEEMEEME o

import torch

model = torch.hub.load('ultralytics/yolov5', 'custom', \
path = 'runs/train/exp/weights/best.pt")

img = 'eggs-test.jpg’

model.iou = 0.3

model.conf = 0.5

results = model(img)

results.show()

results.print()

BHAER -

image 1/1: 400x300 2 trafficlights, 1 crosswalk

Speed: 11.0ms pre-process, 210.9ms inference, 1.0ms NMS per image at
shape (1, 3, 640, 480)
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¥ RHR SRS
HEANES Windows Linux
5 BRIFTE RIAESR/ B ik dir 1s
BEERIIEENE cd BERERIR cd BERERIR
EEs e = cd .. cd .
iz ctrl + C ctrl + C

234 CHAPTER 4 : YOLOV5



