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WESF., (FEEO0.2.2-14HEN) . [EMENFTR, VBINSREFA, EEES/INE'A. Lok,
AR—EEFEHCXRFIE, (FHNEETsEFeXBEABE,

o BiliBili #4fi BV &: Windows 1 Ubuntu YW EFHIZZEF0EIE:  (0.2.2-2)
0.2.2-2 #hFETE Win11 FLENRFTESBINEA, DREBRNE WEINBEFRTFLS
ZO

[FT8E BB HY EIRE]

1. £0.2.2-1 P4 HIfF Ubuntu FEEhR, 34 40 HLRMEBURMS, BFNRATEERURT
EETHA R RS, FREAT, AT TS,

2 KFFERBRBZE—EBLE! | | XNIF R B S A RER.

1.1.3. AI'J Ubuntu

EAT A ERENY, Ubuntu 2—FET Linux FFRANRERS. EM20AY2E Ubuntu thit
AT Linux BFRGRMS R——BMETERG 1T, XSF(IPEER Windows BFFAE., ARA
1, FELERDHHREIEN ISE Ubuntu RSSO ESRE,

(=) . UbuntupyB=
£ Windows BB 1EBRIER C 2. D&, C XA C\Users, C:\Program Files £H%. BF
Ubuntu 2EBRNEENR? ERESEN!

Ubuntu #EAITEBRIBERE home (AFEXBER) . /etc (RREEXH) . /opt. BEAIATLIENR
XLE REIEERS “ /", 1RIR Windows FURB4ESRR, XEEHRERIZERN /" BIXEFF, FLEX
HERS, BRAHE /" UEIRE SR, MXEIRRZER, @l /home (BFREHSR) . /etc (RFEENH)
1 /opts,


af://n332
https://www.bilibili.com/video/BV1554y1n7zv/?share_source=copy_web&vd_source=068f370ae76233cdd7be76ebaecfdc58
https://www.bilibili.com/video/BV1Cc41127B9/?vd_source=a6f0e4e67aebf89dd9703e20cf42e7d2
af://n352

st +lourd media el
s sbir AT Sy
i %)
- A
war cache irtrd img Full ol T
oS ]

XHAHERIRY /home, /etc, /opt BFR

(=) . Ubuntuf9tR
WR(FZRHFEAEUbUNtUE FESERVIM 5, {R—EHEHXT sudo RIEMEBRIRRIEIS. AR

sudo Mg?

1. sudo

sudo RAETHITHEEHAURNG SRR, BEEA sudo, BRILIEREERERNERA
F (root) RIBIR FHATIUIRIE, HUTsudoBRiFRTREIRI N,

2. chmod

R Ubuntu 5, F(IEBEZEXBXSHMBERINIR, XIIMFEEMERZ chmod 18< . &R
BEIEFRERF (FrEE. FMBEMETHAR) testtxt BFESHITIIR, HMNFEELRIRHMA
chmod 777 test.txt, EFMFIPRAWERERXSHITIHFHE .

3. IBR{Z

BN NBERE=EBPRM, PRI TEE. FBEFIEMB,. X=H8NRo5IRiEE
(N .5 (w) . 197 x) .

R (r) @ RFEENHATHERPIINETIE.
SRR (w) @ RHERARBSERRTOIRE. MR,
PATIBR (x) © XNXHEMS, RFT WERMS, BFHABR.

BEEIENERNREENFRTE. 5 H2=URU (FiB%E. MBEMNEERR) EA—M/\
BHEERR. XA/ \EFIBNE—ESFIE 4 (EUR) . 2 (BIR) . 1 (FUTHIR) RYAE
B, PIIEERRETFESHSIR, /UAFEER 7 (4+2+1) | WFEEHIR, /\BHHEHHE
6 (4+2) . IEFRAIBELE chmod 777 , NWFRTFEE. FBEMEERFNXN4ERE
BIESHTIR.

(=) . UbuntufIBE4+aS
XEBIRMH—% CSDN EINE, EEEAERETRAITERIES.

e CSDN §&%: Linux Ubuntu A\[TEARGSEIR Ubuntu 5S1TAI] - CSDN {822



https://blog.csdn.net/qq_45277212/article/details/120834748
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1.2. Ubuntu BJ&1p

Systemback (& BIEEFS 7] HFECEXHRIEHEID /555, HELHTTE, Bl T
FHAIFCRIRE. CLILL CHIRIERE, ZTRIFEFRR HILISLAEL BIEIRIERE.

EXEBERLE TR CSDN LN EHSE, BIWNEESEFERRGHIERNESSHANE, XE
EEZESS (BRES Z2R) MRSERAINNUC EHRNER. ETXERGRRS, FKE1.3.
Ubuntu BIFERS5EHI h#TNE,

e CSDN §&#2: Ubuntu 20 {§F Systemback ZafEZ% Ubuntu clone Z % - CSDN {&#%&

NEFEREIFE NG —— Systemback #1 Ventoy —— X MRAESLIE =B/ NUC _£158
ZE, I, RELBEEEHRFERENERES, SHWERBHET, (MITLEEFER, AEEHHT
HIE,

1.3. Ubuntu BIS§I15:&R

£ 1.2. Ubuntu B9 FHEIIELEREBHNRFAET Systemback EREHRGSUE, FHFER Ventoy
BARUES, pIhEET B, E T RENEEREMETHBEN L LREGRES, BinLERi5Ek
RFIREY,

e CSDN §&#%: (#FH Systemback HWEEENEIAN L 2EZFEAX - CSDN {#H2=

1.4. Ubuntu BSFNBERE

UbuntufSFNBEERSEZE®R: {#H rclocal #1 Ubuntu B®AY Gnome, N ABINAZR(E
F Gnome EEXMANBR, FIEADRSEHITNE.

1.4.1. {5 rc.local

£ rc.localSEMAI B BAIARER NRERTEME. MRFAIFNEBRIFEXEEIEE, e
shelSKHRINEITIRX S, XLSHUbuntuRFIEE. ERAINNSHERR~E, FREFHITH
. MRIFESEEMRRHEAZEEXMER, 1FI515E 1.4.3. rc.local FIERIFERTIE.

e CSDN $&#%: Ubuntu rc.localf8F B ESHEE-CSDNIEE

1.4.2. {iFH Ghome

5 rclocal #8tt, HEHEFFER Gnome X3LIEZRN. Gnome ALATE Ubuntu I HEFREEGE
EHRTEFNEEE. XERI IS LMERER REEERHER B HER SRR,

e CSDN $%#E: Ubuntu 20.04 j@id gnome-session-properties SCENFFAE Bz shell BiAS



af://n382
https://blog.csdn.net/m0_38101947/article/details/128938229
af://n393
https://blog.csdn.net/weixin_73701209/article/details/136437756?ops_request_misc=%7B%22request%5Fid%22%3A%22170947476016800225540824%22%2C%22scm%22%3A%2220140713.130102334.pc%5Fall.%22%7D&request_id=170947476016800225540824&biz_id=0&utm_medium=distribute.pc_search_result.none-task-blog-2~all~first_rank_ecpm_v1~rank_v31_ecpm-1-136437756-null-null.142^v99^pc_search_result_base6&utm_term=%E4%BD%BF%E7%94%A8Systemback%E5%88%B6%E4%BD%9C%E5%90%AF%E5%8A%A8%E7%9B%98%E4%BB%A5%E5%8F%8A%E5%AE%89%E8%A3%85%E5%88%B0%E6%96%B0%E7%94%B5%E8%84%91&spm=1018.2226.3001.4187
af://n401
af://n404
http://t.csdnimg.cn/9Szoh
af://n410
https://blog.csdn.net/weixin_40497850/article/details/127383230?csdn_share_tail=%7B%22type%22%3A%22blog%22%2C%22rType%22%3A%22article%22%2C%22rId%22%3A%22127383230%22%2C%22source%22%3A%22weixin_73701209%22%7D&fromshare=blogdetail

FAIRIEL rc.local #F1 Gnome FWFAAMER L Gnome EAIRMEFFEATEIK, "TLAEREE Gnome
hIEERABBE, HEARSERESE Ubuntu FTiEFAYER.

1.4.3. rc.local -RIERIRRDE

SNERTE(ERrc.localifBAYIEE! 1.4.1. (EH rc.local h-RIEAIIEIR, HIRHE—FMERINE.

e CSDN §&#2Z: Ubuntu rc.local EIPEYERIAT]E - CSDN {#HE

ROESEIRRIE R ctrl + alt + F1/F2/F3 (ENH5EE—D) 29 RIEAS N EKIE

(TTY1/TTY2/TTY3) . BERAJHAT ARG SITHITIREY , HGFEILXNMRSER (AR

BT ctrl + c 81E) |, ZEHEAshel S4FRERSUEEERFRshel SEFHIRE. REIFEEFEEYE,
HiIArebootEE, KTX—ERERNINUbuntusia] LIREIEET!

emy targe
MSG>: data receive start!
Mv_CC_EnumbDevices falll rRethMI
: tOneframe

33_331_3:08'3&?»; faill nRet [BO000000) ,lfo{n:sm{r.utlanzlm now, ignore it pleaes.
rerminate called after throwing an instance
nSClI s 4194 1463 0 12:36 ttyl 00:00:00 /home/nuci1/5-6/bulld/run -——match-blue
set donel
MSG>: Port set successfullyl
¢MSG>: Load para success| :
MV_CC_StopGrabbing falll nRet [80000000] ,If it's initializing now, ignore it pleaes.
<MSG>: Enable save videol
(MSG>: Enemy target: BLUE
MSG>: data recelive startl
Mv_CC_EnumDevices faill nRet [80000006)
No data¢ Don't GetOneFrame [0xB0000000] o
Wv_CC_StopGrabbing faill nRet (80000000) I it's ll:lltlll.lzlnt now, ignore it pleaes.
terminate called after throwing an instance of 'int
nucil 3219 1463 0 12:36 ttyl 00:00:00 /home/muc11/5-6/bulild/run --match-blue
set donel
MSG>: Port set successfullyl
¢HSG>: Load para success| S

C_StopGrabbing falll nRet [80000000] JIf it's Initializing now, ignore it pleaes.
¢MSG>: Enable save videol
¢MSG>: Enemy target: BLUE
OISG>: data recelve startl
MV_CC_EnumDevices faill nRet [80000006]
No data¢ Don't GetOneFrame [0xBO000000) :
MV_CC_StopGrabbing falll nRet [80000000] ,If it s initializing now, ignore it pleases.
terminate called after throwing an Instance of ‘int'

nucil 3243 1463 0 12:36 ttyl 00:00:00 /home/nucil/S-6/bulld/run --match-blue
“Crucii®nuci1-NUC1IPAHLIS:™S _

£/ rc.local FH B BREIRXH LR TSR

2. MEHIE R —— TABN

TR RRFN— XA, EREMIEEMER(ESEENNEFIBES.
EFEER TAABN 2SRRI PRIERAT, TIETANEERREREZIRIE
GoWR. BGRRES, BINBSBNRANETRIEREEX.

FKiFTEERR

HEARER, (REFEITIABNNERFE. TENSEMNANA. FOMGA TN TR
FTHFCRIEXREM. LONHIEFEFZIWNAER SDK FIREVER.


af://n417
https://blog.csdn.net/weixin_73701209/article/details/136515904?ops_request_misc=%7B%22request%5Fid%22%3A%22170986487716800226524938%22%2C%22scm%22%3A%2220140713.130102334.pc%5Fall.%22%7D&request_id=170986487716800226524938&biz_id=0&utm_medium=distribute.pc_search_result.none-task-blog-2~all~first_rank_ecpm_v1~rank_v31_ecpm-1-136515904-null-null.142^v99^pc_search_result_base7&utm_term=Ubuntu%E4%B8%AD%E4%BD%BF%E7%94%A8%20rc.local%E5%BC%80%E6%9C%BA%E8%87%AA%E5%90%AF%E5%8D%A1%E6%AD%BB%E7%9A%84%E8%A7%A3%E5%86%B3%E5%8A%9E%E6%B3%95&spm=1018.2226.3001.4187
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2.1. fEfRitE 5 FBRIHE

IR EBEEBEETEEERN TIWMEN F1EEa) USB 18I . EiERY USB 18l BEEREE
EECE E, M TR NIZFERTE RoboMaster £, SIATIHIZ I (RIS TUABHNAD USB 18HE
BAXTHE.

2.1.1. TN

TR FRNEETIEESINE T IE, Ea. Eafietifg. eilBEEERE
RSN RIBAIFEE. ERNEREESHNEGRENESINER, IMNEIRBH TR LS
HFREY, ERTHSMEABINURE. EFE 2GRS IZEOEIN, a0 Gigk Vision,
Camera Link 1 CoaXPress &, XWrEXIFKIEEERMSEIEEEESE, BT IAENEREX
RIREAF—L, FETHIN SOK TR, EeEEIISFIWEER SDK BT,

78R MV-CA016-10UC TMK4E# (&) #1i8EE USB 18H1 (&)

2.1.2. USB 18#1

AZE USB IBIIRIT T —REBRETINAING, FESRImSEM. BA—LHin USB 1EHthEE
IRERFNEGRE, EC(IMEEERNITIEN, AEEEMRME LSS E, (ERTHEER
R F TIAEN SRR E R —L, SAHEOEEFER USB, ZTLEMER, (BEmiEEIsiRERs
PRTF USB ffE. /=HIKRIR, USB BN EZ AT —LEARNEGIERNA.

2.2. 1ENBY RIS R

ATHRE HIECE BIHNR, (FFEZEDENE ERE. FTHREIR HEXIG AT R
&Iﬂﬂiﬁ/&)ﬂfﬁﬁﬁfs BT E#/:,@%WE Iﬂ%fﬂﬁa%_t@ﬁﬂjﬂﬁ/\fﬂb\f THE, lﬁ]ﬂg Mﬁﬂ

BBEFIRT,

ENRFENNTEELL=AETFPEFRERKN. REATSHMKR. Eit, HISRET
FREHAIRERIE. 1EFTB " ETIRNRREEL ", XAV FIEERAMER!

e BiliBili {3A: (2.1-1)


af://n436
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https://www.bilibili.com/video/BV1P3411B7pp/?spm_id_from=333.337.search-card.all.click&vd_source=a6f0e4e67aebf89dd9703e20cf42e7d2
https://www.bilibili.com/video/BV1P3411B7pp/?spm_id_from=333.337.search-card.all.click&vd_source=a6f0e4e67aebf89dd9703e20cf42e7d2
https://www.bilibili.com/video/BV1LS4y1b7xZ/?spm_id_from=333.337.search-card.all.click&vd_source=a6f0e4e67aebf89dd9703e20cf42e7d2
https://www.bilibili.com/video/BV12u411G71A/?share_source=copy_web&vd_source=068f370ae76233cdd7be76ebaecfdc58
af://n459

2.3. NS

BAIENSHETEEEANTE, XERS|IAHRAFEREM (TH#ECVEIRoboMasterflla]
4H) 4.1 1B BT,

EBIANCTEINREREERGERERBBIEFR, TR LRIt EZMREAREE
Sterkas, EERRANRNRIEEFTESSIEAEMFRAIEIR,

EERIFER

ENEN=RARIRE. MARMGRE—RE, BETBTRLCRICREIREE—RFSIRREICT
£ (BESTOWER) A EAHHEleEEE. MEEGHEESIRAENMnPCHEEFE (IR
RIBANHERZIPNZIARK)  FTFRROCERITERES AP : CMOSFICCD, FERRITRIAERZ
S R E I NZ AR RE A L.

e CMOS(complementary metal-oxide semiconductor)/{&REs 2R E BRI SARHERAIRES
IRHESHER, H ENpnEZ KBNS EBAFHEEERY, BEMRGE—HRSERAT
ERFEFR, AE—T/B8NMEERECEMARHIAD (Analog-to-Digital converter BH\-#=15
Sigisy) | EPUENESRBIIOPTIAD, NMEBRTRIENHFES, KREEMER. =
ERMME, BIgNES, BRESAUTRERIRERS (BPMXRERTHSHATRETE—H) =
MR IRE.

e CCD(charged couple device){ERiEE R HREEAIMOSEAEEMFIMMKAI, SCMOSARE, CCDAY
B—TREREE—NMESLIESR, FBHIKTIRNF=ENERE, X—(THAEREEINBETS
BTRARRORBIE— T RIS S ERMNMAEER. FECCOREARIESRIGERE

(CMOS ERYopflad#EHAZE) , HIUAESKRI—EEF, RERDN, BT eeR IR
BES, HME—HRTS.

o BEREXTROCBRTNESER, 1B5cmosillccd,
o RGUFEIANGERE, SHEHRHXAZFRIMOOC:

T b4
XERILR=M—RMV BN, TLERIEFEE—HIVNECMOSIERE R

BENRIRITEELRBIBRAIEBTER . REITIRMEREMBRORETHIERH AT MR
TERE— SR FEf, MEREINESHZTRERSE (REER S HeeEHE—H—Hit
REHIE) . ARFREENWIERERIEN, EffERTER—RZIRE, BUREMBIIRE
AUt EIA BEIE—HRY. MEBRCIMENSE—TESTMIEY, BEERE 7. $=17. 2RE—
175chRERT, FRIAEHENSEEMSRAITE, XMSEENEEESIAZER—RNERER, £
EXNEESHIARSHIRERR", BEGINAERS HIITR. MESFISR, AR TN
GREFMRABIAIHNR. CCOEN—MRERLBRIT], MCMOSENEREBRIINEIENRARE, TE
AP ROCRTRE— &7,


af://n459
https://github.com/HNUYueLuRM/vision_tutorial/blob/main/%E4%BA%86%E8%A7%A3CV%E5%92%8CRoboMaster%E8%A7%86%E8%A7%89%E7%BB%84.md
https://github.com/HNUYueLuRM/vision_tutorial/blob/main/%E4%BA%86%E8%A7%A3CV%E5%92%8CRoboMaster%E8%A7%86%E8%A7%89%E7%BB%84.md
https://github.com/HNUYueLuRM/vision_tutorial/blob/main/%E4%BA%86%E8%A7%A3CV%E5%92%8CRoboMaster%E8%A7%86%E8%A7%89%E7%BB%84.md#5.0.CV%E7%9A%84%E5%B8%B8%E8%AF%86%E6%80%A7%E6%A6%82%E5%BF%B5
https://zhuanlan.zhihu.com/p/139394687

XAIEX BN EGEEERNZS 5B R RIIFIEH R IAETEEN

2.3.1. 85k

FBRARIEIRE, FRIE, ARNRRFERLASEEEREEIEERE, Mm—REMRITABHFUSBE
NECERRLRESETLNRTIRIE. NI/ LREEETD, HNEEREFRESEN— N RAIX
N, BTSSR FEA A ERIEFIRIESRE.

MERZVNLABLINIRE, SEEATF-ZESBHEE-EFE/NLAGRIRESERKE

o BAMPNERAR—ROER, EEHNMASE—IMER, BEREMEHTHANERIV AR
R FAREEEELEMIENMEFCEAR, —fkix, MEX (BibiE) bRk, HEFeE)
(FIiRfA)y) ; IR (BRNEL) RYRSk, MEFCEA, BENGFR BRL. EEEFPH
Bk, MENFNRELRFHBEHSNRLEMN, BMRLEER—RARE, NMENA
EIERMMEFIERHK. BRNRELESEFALIETEA), NMBE R CE.
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o TEHUED, HAI—MRALENBARE MRk (ERER, JUA) s@emmadiEk (FRER
R, FIMKHE) o THEEETIRISENSRARIERESMmM, 12mmAKERRSIRIEE AT
BRERR. IBENBARRREERMEN, DilES BRAPESRL, | AT T
/", XSETT BRI TAERIEN, <BEREBIM—MENHITHRRNENL. BLITEE CRERE
=) HMBEZEAERRARRES T AR EEAEERS, 1SR AR NS EEERRESTHE
B TENZSEF. BRISBANEREHR T —MELER TR EElEA 5L BN
SHEIUBENMTEFENZAEER Y. £iEEF, MIeHEFEERERITm, REE
SEERNAISHBTIRARZHEH et L&A,

EEEEHE X AR AIEEE, AT LARIE A LGRS T EF BER FIEE IR Z (B K FAT
ITE.

o BHFOIERFBRIERFIFELTENIZRM, FEAGERIRELN T ARFIARESEHER
NRIBXAMAERE, FEXLRTEREETHFRIEHHRABEMEIIRR. XFEEHK]
BIEURER R R XM T LA ERREG PRI ELE. BEEES i fmaies
25, BATTLAR R ERFNR S NEE R Z R TIENIRE, OpenCVRthBEXRIRE R HiE
. XTREGIEE, BEMine, JLASRIETIREFIOpenCVE X AEHH
CameraCaliberation, #£ 5.1, 6.3 FE{IFSREIX—/R, FEEH TIRHIFERENSEX

=

=R

USBTVABHL EJ LR ARIEREERIM 1 285k RORZERET F,4mm,6mm,8mm,12mm
M12853LA91 28502 AEN L LRI OB 912mm
o FEFELELRIEAILAFHAR/NEIT (M125B3L— AT LUAT R, ERETWAEN—RE—
“auto aperturef9iEIN, ALUMRIEAMESERT EILCE", R FISEIWTE) . FRYE
AMEERARRSELFE, ERmRELNEE. —RAAEZIEENHSEE:


https://www.hikrobotics.com/cn/machinevision/visionproduct?typeId=40&id=247
https://zhuanlan.zhihu.com/p/30813733
https://docs.opencv.org/4.5.2/dc/dbb/tutorial_py_calibration.html

fr2.8 f4 /5.6

000

74 /16 fr2z

DRBE

fix, xRROZRHEEE, Fk bIEESNZIEE S LAIEREA
FEEMGHNRIRERR, BRIYCBERIRISR), BIRGEHIEGRISEER\:

Focus Distance Focus Point

Narrow Depth of Field

Focus Point

Focus Distance

Jl

Large Depth of Field

FEEEAR, SRR, RZFREKX
Eitt, FEREAKERSHCERNRER, sERiEMEGRIERCEMYE/NT, HIFEERE ZE
1T, AIRBEXRR, ATRSEENSENTANE, BMNETLIAT—EE M35 £
INEMBB R EFIEEE, LIkgammaX=154.,
tEAh, FANERFRMSHBLGEERNN. —HERCEANTRE (FHRILEK)  B—TH0ERY
EEd/ M LARHRESEERRITHIISR, SEGRIASER, DR AT,



2.3.2. {HINSEAET
IEEERITTED, BTSSR IETLISSRESS, ZHARSIE (TLULRAESA

1h)

SERTIEN, MEREERAESHETESEEFCH, | iR T SOKUSERATHT XA

7. XEFH—EAENEENESEC

B S—mEGINEYEYE, EEANEENEARSERX, BRI RKTEEAESHN
BEEABHIER (—HESRSEEEL) | SRIERNRAREIEEEEMMXE. NERAT
KT FFHEENEZMER G IR MR ZA RS M BN a 8 ERN N EEHEFR
FRiRFRARYEF AR TRIRIVES. svm D SREEETIRE]; IZAEFRMHEMEIBRlEE
NBREENREINE @R ER RS TERIIER, —RRRFES AR,

ISR AENERIREIRENAIEIGE. — SRR, MRIRRIBIGIERZRIEESIR, BRAMER
ST, XEEBHIRILFRERAVSERIE. —LABURM T @HRAL ThEE, XEREELLAETLIEE
RURSEIEIFRARASRAE, RIEMMIZBRIRTEIER, LMETAIBAREHRRTRELRL. K8
EANIE, RS, BEEERLE. BRERRTIWNE, REFEESH T —XIINEE
EERERER, RINEERIFETWN. AL EIEL RS TER N Za9E .

B¥ESE: REABREEARN'E", FAEERAEEEHIOR MiLRAZN A EAIAET IR
BMEFEAEE, TRIGRTABTERNMTS, WHLSHEEERGB=REARSLA.

BiSEFE . BURAYRIS/TiE, SPEG, RGB, YUYV, YUY2Z, RREIRIGKIVEENEEETRE
BER. BIISE 5.0 BHE—STHREXER.

PR —KEUSAMGEE, EUAIE1920x1080, 1280x720, 640x480, —RRSKIR, ¥Rk
BUEGRENEDHMNEZ, ERMETHIENMIEET R, SIERENEISIHERIIEGE
B, BZENEGLEYS, REEWEEARFFHENCIREE T,

18 BT RCCRITERTREESIHARNIEE (gain —REMIBERRIXEERIEHE
%) , WTFEGNSENSAEERNREEEN., EREBEXNMETIISMESHEGRE, B
ERS BT REIRSIRS (TR ES AWK .

MEE: BETEERESSNOIRENEZ BMNESEERANE, EFEEMARRIIM
RAESHSCENSESENER, RENETUNEEGHREARARRRSHNXE, BSTHA—
BAEERANRFENEMAEESIERAEERER. FEERT, ReWEMSHNZEE
BEINRETBNER, ILRBER, BEEE,

afE: RHovEr=EdhrlS, RFRT —MEEME (Saturation) .
XEHETFHEHQUAI2XE, BTG ERIATEN S H LT B3R,


af://n509
https://baike.baidu.com/item/%E9%A5%B1%E5%92%8C%E5%BA%A6/3430026

V4L2 Test Bench - O
File Capture Help
A b b W
General Settings | User Controls = Camera Controls

General Information

Device Jdev/video0 (wrapped) Driver uvcvideo

Card HD USB Camera: HD USB Camera Bus usb-0000:00:14.0-10
Input Settings

Input Camera 1 v

Frame Size 1920x1080 - Frame Rate 6 fps M

Format Settings

Capture Image Formats | YUYV (YUYV 4:2:2) - Field None v
Colorspace Autodetect - Transfer Function Autodetect -
Y'CbCr/HSV Encoding | Autodetect * | Quantization Autodetect v

Video Aspect Ratio Source Width and Height - Pixel Aspect Ratio Autodetect

Streaming Method Memory mapped I/O ~ Number of Buffers | 4 =

Use Record Priority

Cropping & Compose Settings

Crop width L Crop Left Offset
Crop Height L Crop Top Offset
Compose Width Compose Left Offset
Compose Height L Compose Top Offset
V4L2 Test Bench - O

File Capture Help
=N RS

General Settings | User Controls | Camera Controls

User Controls

Brightness —— 50 |+ Gain 0
Contrask — 31 | Power Line Frequency 60 Hz

Saturation — 60 |- Wwhite Balance Temperature —=——=

Hue —_— 0 |+ Sharpness = 2
White Balance Temperature, Auto v Backlight Compensation — 1
Gamma = 72 =

V| Update on change Set Defaults| | Refresh

X BB qual2B9EE] vAI 22 linux B HRITEHIKEIER, AT LA RIB IS A AR E
TAABNAIEENFEER iRithYsdk, OpenCVIBIRH 7 —L{EBUEN S ERIREL



2.3.3. @S
BRUCSHEEmATNRRE RN, B8 T —MEETESS LS AT

o EEERYT: ZSHERCETHIERA/), [EMCRPEREA, ERREAEDEEMBK, SR
BRSENIRS, MTRECNESAEFIAGR, SRS, XEEmMBNEA—%
EFEA. EREERIXNERFLELImetricESLRAH RIHIFEAY.

ECCOHIZ A, BEHNE—BEFEANSBGENRGSEEY RGN, EERIAN, B
BERETHAMGEROXN. B, ERARMBSRGENERR I RERABDRIEHE
R mES, BEICCOHIZE, thHmBERAMAIGE T SBGENRIRAGE, #Hm
¥ REIERNEGERSEIR IR A A L.

flan, BEE79"1/1.8"89CCDEHCMOS, MFREMGHIRS—IRERH1/1.8ETH SRS
ERRGEEEEINL. YSEEGEENERRSCCD/CMOSHEIEEERZ B8 EEENRE
2, MEPRERKS, CCD/CMOSHE/SIBEIIN AL KERIBSE T CSBGRERRKE

IRV HE R EANSChREFRAIXS RR RN T

A92/3,

Full Frame APS-H APS-C APS-C (Canon)
36.00 x 24.00 mm 27.90 x 18.60 mm 23.60 x 15.60 mm 22.20 x 14.80 mm

1 5" " 1 "

Micro Four Thirds 4/3

: 1/1.2"
18.70 x 14.00 mm 17.30 x 13.00mm 12.80 x 9.60 mm 10.67 x 8.00 mm

213" 11.7" 112.3" 1/3.2"
8.80 x 6.60 mm 7.60 x5.70 mm 6.17 x 4.55 mm 4.54 x 3.42 mm

o BRE/MSER: AREERA—NAE: A ABREIALRNEERE, B2XTRBENA
kE? XEENRBHFENSEERERE (XA MICERRAEERRES, BRNTHF
ENMEXAMBCARNERLF—) FmREN. sISEERIROCTHREBICRATGRMRIT
IREREGTE. RIEMROCTHNIFEREERSREEMYCEE N TERBL, RIS
i), SREERUMERAEHNEE FeSETEUREEEHBIENRARIVGE, B
SRR —, B T HEH CIRMSr -8, AR SR SR CRT RIS R GRIE K,
RREREHEASEEER, Et EERNEESEEENNESERR L. LISRIVER RN
B, eilEEREEENESE, THRRMESHEIEUEEROCOTRI—KE N, ATLAKINEER
BAE=S, EROSKPIRFIMIFE D", BEethRE, IREHIN IR ER.
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ERROCOKIRESE, ENIEHTinaE P I ANE

RS CEERE 4 S AR A AN CMOS/CCOERTTREE RN ISR, Y RBSRTNEEHA
AR A AR A RE HH . BRATEREN—MINKGEERENSCENGE
FREHDR (high dynamic range) , X2—f—RMHHEZKARE CAE R FHFIFEEEXIZinE
BT AR SRR, FIaNEE SRR R RIS F SR, mEaRE
H'ER—H", XEHEFEHDR, BN RARMIBCSHDBIREER, SR EREEHHRE
HEXIFAIMT, (R RGBS LSRRI R timt . B BENRER AR
NARKIEFEESIERNEGH TR 52—k =ENE R,

Izmir Harbor (HDR) - Before and After

farbspiel-photo.com

Tone-mapped HDR Final image after post-processing

EFERRA7T MBI T RIFRNEIEHTRE, £ MARMSHNERER, BR
http://bbs.a9vg.com/thread-5113593-1-1.html

EEEMENAIR R, FRIRNTEREE, MZEENSTEAREN. IESEE—AREAdBA
B, RPFKMNRNAANZBRIERXE,



e BRRT: MBEEXME—MERILREREEZ K. EEERIERNERT, BRRBEEX
BITRIAUERERABORENER T (EFERIGETLIREESAD L) . MIENE, XEA
SIERD PRI, AR, BAMMRE/NIGTRITLMEEIERNSHER, FIRTEME
ERIEFE/N, CMOS/CCORTTRFHREAIEEN B TESHEMSEELARES, RHADIINE

TN

—RIUABEISDKEBSHF S HMMET (BERAFSH UNREESH , BiENBinning) , ik
BFALGEHEBGERAEESNEERE (binningtBo/at&Efilbinning 4321F? 1M14F

binning[FI &L THRE], EHlbinningtlFDSPEEAIBAIEIETE D T/CMOSEEHRAYTHINER
) . BRERITHHESYR (—REANTREREFEE) HTER TR
B, XMTEGREHAR, HiEE TEMRIFERE:

Y, ALUMRERE

REFRBIGRHITHG, BBESEATF

FRliER, EEAENAROREERRENOHER, NEfEcmos ERBI—RKEBTRIER, &
THXEASTIE. XSRESENNIENE, EREASFDRGIRGA, RAEKRIRER
THET . PRENEDHHER T ENRHRRIFERIEA.
o {SIREL: SNR (signal noise ratio) REIFRIMNES EIZIHESHIRE (BBHETI. 6. B
FTAIRGTY ) ROtb(E, —RIBERBREE. TRRDUSHMNMTEELL SR, HEX
1EEmAORTR, BRS[RATHSEN.

Pixel
Value

SNR=1

SNR

(”-—_—____ Pixel Saturation

Dynamic Range

1+ — — — Total Noise

i iy Neise Floor

o BEER: BEMEGARFIVRIURESI. BRAERE:

>
Light Intensity

BRI EEIRIXILL, BiRhttps://www.znjtech.cn
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Mono 8/10/12, 2H
Bayer RG 8/10/10Packed/12/12Packed

(¢]

[e]

YUV422Packed, YUV422_YUYV_Packed

RGB 8, BGR 8 ; BGR8ER&&RIFH, REFHLIERMA cv::vMat {32, FFEEIMISLIRTT
H

T T RESEIRRRETE, OpenCVALIERAMES—FMAISEIIM, MBayerf&=AIYUVE
FIRNREEIT Fanieitnal & AN BAISDKE TIETNEER, 88/90penCVATALEE (OpenCV
INFAIRAE TEHEIRAYAPI) . SEFR EXER D EHEIHERTAITETUEREBayer RG, XZEREMGERAISE
FRAFPIAAZMNAIRGB=MEER (—MERERETTELIR ERBERE —FRIRAYE) -

[¢]

Light

Color Filter Array Sensor

REAIRGGBHIFIA

BAFBERAARGERS, HERIHROAERTNERRIE. MTEXNNHABGERTEN
75, HIRMNRHREEER(TIEE, ERIEESTN (it Wik, F=8) N THIRER/ERE
ENFINZELLERAR.

B A FH SRR IR E EERIYERYY BRI AR KR EIR S B EE
B, IR FEGR, HRGRFEESTEEAFIEREERE.
HHERN: BENEERIZEFEERNEGENFIBEMY. FIUENMmS, FiI<HA2
1. RENAIBUSB3TITIMAGIgE, TIHEHEEBaSinERBrIEECamerLinkill
IEEE1394, T EAMFIEY BUAMEEERZFIBA. CoaXPressiXfiiEmiEAvEO, BTER
MR, MgBE, RII—RATE. IRITUAEN A sFEEXNTHEHFI0Z0O, BT
EFRIER6-ping=I0:

EARUSB3.0, EFAIEEIO
6-piniEO—RREIEGBM NS E AN GEE (XM ESENET B e HITESIBE KR
1) , BIREFIRRE, AE—KEABECEGPIO (ILARE/AMANESMEL) . S NEE—AREUSBEO
HEBRE A BB R E TIENIHEAEEEE, GPIOLARIGEM NG H=R&oT L FBFEtins .
KEMAEINE, NTE5EMEFRASRENBEE— N EEBREIERAE.



USBIEE AT —in—EEEAREEREMNEL (B LEEHTERERMRL) | LRSS
NERFE, RMNEROEERTARERENSESEAEAEIDSPIIAR, USBHIGIgEEAESHA
iE, BEEREFELRHEFENGESTIE, E5ERERERI T ETARHRSERE E
EAREREENSINT, M—EMEERIRIT NILERKESINEYE. EERIEEFar—
i, AR A BSENE A LT ERVRERE R A3 DF TEM A T EIERG LA,

2.4. Windows T;8EEtEINAYER

AT, (REFIMAERER TR AHKIER. IR SOK #HT AR, ABNFIRES
—EHRRRRR, MRFEAIRFEITLBISAT. SEURFI5 3 RmTHUREIES —— Python
B 4. ERHAREMES —— Cr REREAT.

2.4.1. Windows T%&3&E MVS

o TENIMSEERIEZBEAN: https://www.hikrobotics.com/cn/machinevision/, =5 RS XEH T
At 1R,

HIKROBOT su=s B FALRTF BE%S

MRS EIR - FaRR R

EERNAEHIATIE RS ED A

. Y
5 >
SUERF ATEgE Rz =itH
JL+c+n SOsb+odn Soeb:rnog riHcd0dn

o HEISFTMRAVEF iR T EEIA, FERATESIMRE—EER, [ERESHE.

HIKROBOT wi= MR AR 5]

Eud e R
T N
27 £ v EE

weE | a
poe=]
Vi . PRy T RIS SEMUS V43,2 (Windows)

Windows % -
Vi v

M T WARHSDK V44,08 ARuntime 44 (Windows)
EERS N ol .

MBS TUABESHMVS V3.0.1 (Linux)
/-
ol e

MBI TWABEFHMVS V2.1.2 (Linux x86_64)

MS KR
Lnwe &P E:20)
- ) 7
BB TUABHISDK V4.4 O ARuNtimesB#EES (Linux) Y
/-
-

HEME TAABHZFIRMVS V2.0.0 (MacOS)

Macos  mP

Ms
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BIERTEANG, BITREER, BNERLENE. mREMENTIEFREE— MVS
BISZHR, TEE MVS BLITSEIRREERI .

MVS_STD_4.3.2 240705 X +

& -> ™ C > MVS_STD_4.3.2_240705

[CF -3 N HiRE = &E -
£ e IR e HE
) e B MVS_STD_4.32_240705.exe 2024/8/13 22:55

> @EE-PA
v &EE-IA
> Bt
> BhR

1<
—
&
»

» % % B

FE MVS_STD_4.32 240705 FhigZ  Q

(B wiaEs

REFRiER

MVS_STD_4.3.2_240705 (1 IR)

o BRI GRE S S

HERRA.

2.4.2. MVS HiTa93Z44

T8EE SDK (EHFEM E£(RZ2E MVS BFEY Mvs\Development\Documentations HRT.

Documentations X +

& -> ™ C Q > Program Files (x86) > MVS > Development

® % - N HF - = &5
s » = - pxEE
O=r » @ VisionProf{tHFEFM.pdf 2024/7/1 12:51
& mA » 8} TUARHISDKATERE A xisx 2024/7/1 12:51
o % TUABKWindows SDKFFAIERVA4.0 (NET..  2024/7/112:51
i
% TUABKHWindows SDKFFRIEREVAA.0 (C) c.. 2024/7/112:51
picture
= TAEHWindows SDKBRERFAIEAHERS...  2024/7/1 12:51
MRH
picture
v e

> = Windows-SSD (C)
> == MRH SSD1 (E)
> = MRH SSD1 (E})

> s

= (m] X
Documentations 1£ Documentations #82% Q
(B s

ESi)

Microsoft Edge PD...
Microsoft Excel T...
FRIFH HTML BB
RIFM HTML B0

Microsoft Edge PD...

Documentations (5 PIRE)

o BRI REN S S

HERRE.

5/NIE

o

i8R SDK i Rl FE(RZ2% MVS B3Ry Mvs\Development\samples HRT. iSERIRMH TIFSMIE

SHRAI, EEBLEHIES VB,
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~ Samples X aF

& > T C Q >

Program Files (x86) > MVS >

Development

N HF - = B5E-

® s -
BR » 25
O =% » e
& » " Delphi
T ~ DirectShow
~ Halcon
~ picture
~ Java
" MRH
~ Labview
P 1 MySerial
~ OpenCV
v Wb ~ Python
> = Windows-5SD (C) VB
> = MRH SSD1 (E) B VC
> = MRH SSD1 (E) ~ VisionPro
1
12 4NmE

>

Samples >

exaE

2024/7/5 14:04
2024/7/5 14:04
2024/7/5 14:04
2024/7/5 14:04
2024/7/5 14:04
2024/7/5 14:04
2024/7/5 14:04
2024/7/5 14:04
2024/7/514:04
2024/7/514:04
2024/7/5 14:04
2024/7/514:04

1E Samples FFiEZR Q

B HEEs

Samples (12 PIRE)

o BRSNS ST

HERRE.

78R SDK 1Y SL3Z{t E(RZZE MVS BFRY Mvs\Development\Includes BHRT,

~ Includes X “F

S ) N G Q>

® # -
LR »* &R
Epe » [) CameraParams.h
EE » [ MvCameraControl.h
O =% » [] MvErrorDefine.h
2
5 [ MvISPErrorDefine.h
R »
D MvObsoletelnterfaces.h
T »
[ MvSdkExporth
- piaure [ ObsoleteCamParams.n
- MRH [ PixelType.h
T MVS
v B e

> = Windows-SSD (C)

> R

Program Files (x86) > MVS >

Development

N HE - = &&5-

[ER =R

2024/7/1 12:00
2024/7/1 12:00
2024/7/1 12:00
2024/7/1 12:00
2024/7/1 12:00
2024/7/112:51
2024/7/1 12:00

2024/7/1 12:00

>

Includes

CLion2024.1
CLion2024.1
CLion2024.1
CLion2024.1
CLion2024.1
CLion2024.1
CLion2024.1

CLion2024.1

8 ImE

— (m] X ]
£ Includes iz Q
(B s

Includes (8 MEH)

o RS LUREG N ES T

HERREA.

BB SDK Y BEEX MY TE(RZ2E MVS B Mvs\Development\Libraries B&T,

~ Libraries X -

&« > 0 C Q>

® sk -

TR i
Ept
EH
O=5
&
ToE

7 win32

7 win64

LR T T T R

" picture
MRH

ToMvs
v IR
> E= Windows-SSD (C)

> R

Program Files (x86) > MVS >

Development

N HF - =&&-

fexBE®
2024/7/5 14:04
2024/7/5 14:04

>

Libraries >

<
i
-

ik
iR

1E Libraries chi#iZ Q

B FHEEs

Libraries (2 M&H)

o RS LIREU SR

HERRE.




2.4.3. (5F MVS 3REXES

2.5. Ubuntu T{sFH;8E SDK

2.6. tHHNtTE

BEIVFERRITENMENINLFREZ—, EFIBNIFEZRIAR —EE 7 #F_ESZAIEN
THRRE, LB EAEIVRERE T RMETENR. TE, HIFRENETRE.

o MFENE: HEHIEERSELEMTA? - F15F (zhihu.com) (2.2-2)

£ 2.2-2 hEANFEN T T BIWEE RIS ESRE. HETivkK iHRERE SoNERERR
SWE, HIRER.
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3. miniIlmiEIES —— Python

Python ZE4MATE, RALUGT, 1E/ Perl BIEXTFE, Python BEFFEAENRAETERHERIAHIT
1E. M5 CEEIERIZE. HEEFISMGBETZINW, [FAPython HIZFT Web FFR. Eix. B
FEFAL. BEEE (KAL) RALRZESTIE,
TIOBE BE/5%¢ Python HSFAN
EAE, (REFS Python EMIEER, THE Python EARMISHINA. FRH{RES T R—L4HE
FHERNES, ZEREFIFERA Anaconda — —PEAR Python &1ThR. BREATARNEEA

&, BIRT —LEHFEERNA Python IRBHARSE, REAREAEZINETELE, &
IERHIAR R AT st B N _E S TLNRIEAE.

3.1. AT AZEZ Python

s BFFEI

o THEERYFE: Python KIBAERT, BMEBAIES, FEVFERELF.

o FERUWRMERE: Python M 7 —PMNEARRINERE, BILAREIMESTE IRYRWEES.
o [TiZMFA

o WebF#%: {EFIEZRUN Django # Flask, AILAMUEFFAEATRIEN Web A, X—mMRTE
3.3. IEZ05 3] Python BAEFRY (PythonMNIZEIKEE (BAERHR) ) IXAFBRISE 19, 20,
21 0 22 XPUEF AT LRI, (BEXT AL =RBNIE RSB AR, S78U0
RIRRBKEATLIBITES,

o HERIF5MEEFES: Python RHIEMZFHRINNBFZI TREMHNEIRES, BHEFEMEL
NumPy, Pandas. Scikit-learn, TensorFlow #0 PyTorch, &9 Python BUIXLE4ERT, {RK
MRS EEPERR Python,

o ATERESHESFI: Python £ Al iIIREFIMBE IZNA, TensorFlow, Keras
PyTorch SEEFESFA Al NFAEMER, FH1E 6. UIREF>]) —— YOLOVS BIFLEE
HFRENEBREFS, IHFREFAEECHER_EEE— M IRIRBIR Al

o Itt5h, Python thR2—MFEMITHIRIZIES. 1£ TOIBE HET9 Python ZRINFIE—, @I
THEAFARAFAY C. C++ 0 Java,
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RIBIES - & TIOBE 78 ~

He RISIE= TE Xty 8 FRERE

1 Python 16.12% 2 0.73% 2021, 2020
2 C++ 10.34% 4 0.31% 2022, 2003
3 C 9.48% 2 0.25% 2019, 2017
4 Java 8.59% 4 0.19% 2015, 2005
5 C# 6.72% - 0.07% 2023

6 JavaScript 3.79% - 047% 2014

TIOBE 2024F7BHEZ
3.2. fig& Python {15

3.2.1. PyCharm Community Edition (}7F)

EADERSE M ARNMENARRERS L2 BIECE Python IR, (RRFREECHBEKEEINET
F)ERPA], {BXYF Python ki, T VS Code BIFEEHFAZKER PyCharm, WMRIREVNFEE,
BEIE%ER PyCharm,

Windows TEt& Python {15
%< Python

o FIFFNIUSESIEER Python EM: https://www.python.org/ , sy Downloads > Windows,
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Pyt

e python’ . I

About Downloads Documentation Community Success Stories News Events

All releases
Download for Windows
Source code pression syntaxis
Python3.12.4 e
Note that Python 3.9+ cannot be used on Windows 7or  JUUCAICIE
mac0S earlier.
Not the OS you are looking for? Python can be used on
Other Platforms .
many operating systems and environments.

License View the full list of downloads.

Alternative Implementations

Python is a programming language that lets you work quickly
and integrate systems more effectively. > Learn More

O Get Started & Download Docs & Jobs

Whether you're new to Python source code and installers. Documentation for Python's Looking for work or have a Python

programming or an experienced are available for download for all standard library, along with tutorials related position that you're trying to

developer, it's easy to learn and use versions! and guides, are available online. hire for? Our relaunched

Python. community-run job board is the
Latest: Python 3.12.4 docs.python.org

place to go.
Start with our Beginner’s Guide

jobs.python.org

on org/download:

Python

e python . I

About Downloads Documentation Community Success Stories News Events

Python » Downloads » Windows

Python Releases for Windows
I Latest Python 3 Release - Python 3.12.4 I o«{ BHTHY Python kA

Stable Releases 2 Pre-releases o

Python I2%EHR (FSHRA)

= Python 3.12.4- June 6, 2024 * Python3.13.0b4 - July 17,2024

Note that Python 3.12.4 cannot be used on Windows 7 or earlier. = Download Windows installer (64-bit)
= Download Windows installer (32-bit)
= Download Windows installer (64-bit)

= Download Windows installer (ARM64)
= Download Windows installer (32-bit)

= Download Windows embeddable package (64-bit)
= Download Windows installer (ARM64)

= Download Windows embeddable package (32-bit)
= Download Windows embeddable package (64-bit)

» Download Windows embeddable package (ARM64)
= Download Windows embeddable package (32-bit)

= Python 3.13.0b3 - June 27,2024
= Download Windows embeddable package (ARM64)

= Download Window:

taller (64-bit)
= Python 3.12.3- April 9, 2024
. . = Download Windows installer (32-bit)
Note that Python 3.12.3 cannot be used on Windows 7 or earlier.

= Download Windows installer (ARM64)

= Download Windows installer (64-bit) = Download Windows embeddable package (64-bit)
» Download Windows installer (32-bit) = Download Windows embeddable package (32-bit)
e TPPEXEEMA (o2 Windlows installer (ARMG4) = Download Windows embeddable package (ARM64)

SRR ETHNMA, XER(IERERTEHE Python3.10.X (EEETFEWMNERATLL, XBRE
IR EEEXNLER) . XETE, HIEIERE 64-bit b K,

= Download Windows installer (64-bit) = Download Windows embeddable package (32-bit)
= Download Windows installer (32-bit) = Download Windows embeddable package (ARM64)
= Download Windows installer (ARM64) = Python 3.12.0a4 - Jan. 10, 2023
= Download Windows embeddable package (64-bit) = Download Windows installer (64-bit)
= Download Windows embeddable package (32-bit) = Download Windows installer (32-bit)
= Download Windows embeddable package (ARM64) = Download Windows installer (ARMG4)

= Python 3.10.10 - Feb. 8, 2023 = Download Windows embeddable package (64-bit)

Note that Python 3.10.10 cannot be used on Windows 7 or earlier. .

Download Windows embeddable package (32-bit)

= Download Windows embeddable package (ARM64)

= Python 3.12.0a3 - Dec. 6, 2022

Download Windows install

= Download Windows installer (64-bit)
= Download Windows help file

= Download Windows installer (32-bit)
= Download Windows embeddable package (64-bit)

= Download Windows installer (ARM64)
= Download Windows embeddable package (32-bit)

= Download Windows embeddable package (64-bit)
= Python3.11.2- Feb. 8,2023

= Download Windows embeddable package (32-bit)
Note that Python 3.11.2 cannot be used on Windows 7 o earlier. package G210
= Download Windows embeddable package (ARM64)

= Download Windows installer (64-bit)

Python 3.12.0a2 - Nov. 15,2022

= Download Windows installer (32-bit) = Download Windows installer (64-bit)
= Download Windows installer (ARM64) = Download Windows installer (32-bit)
= Download Windows embeddable package (64-bit) = Download Windows installer (ARM64)
= Download Windows embeddable package (32-bit) = Download Windows embeddable package (64-bit)
= Download Windows embeddable package (ARM64) = Download Windows embeddable package (32-bit)

= Python 3.11.1- Dec. 6, 2022

Note that Python 3.11.1 cannot be used on Windows 7 or earlier.

= Download Windows embeddable package (ARM64)

Python 3.12.0al - Oct. 25, 2022
= Download Windows installer (64-bit)
= Download Windows installer (64-bit)

= Download Windows installer (32-bit)
= Download Windows installer (32-bit)

= Download Windows installer (ARMG64)
= Download Windows installer (ARM64)

= Download Windows embeddable package (64-bit)
= Download Windows embeddable package (64-bit)

= Download Windows embeddable package (32-bit)
= Download Windows embeddable package (32-bit)

= Download Windows embeddable package (ARM64)
= Download Windows embeddable package (ARM64)

FIFEAT TR B RIRIN N EKIERE,
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£ Python 3.11.9 (64-bit) Setup — X

Install Python 3.11.9 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

— Install Now
C:\Users\Lenovo\AppData\Local\Programs\Python\Python311

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation o/

EREEN T

Choose location and features Eﬂﬁ/r‘%ﬂ%@ﬁ,

QO = =73

|
7"': =
p qthfon 8 Use admin privileges when installing py.exe INFEE
or
. @ Add python.exe to PATH Cancel
{ windows

o BAEE, i Next,

;
B3 Python 3.11.9 (64-bit) Setup — X

Optional Features

@ Documentation
Installs the Python documentation files.
@ pip
Installs pip, which can download and install other Python packages.

@ tdl/tk and IDLE
Installs tkinter and the IDLE development environment.

@ Python test suite
Installs the standard library test suite.

@ py launcher @ for all users (requires admin privileges)
Use Programs and Features to remove the ‘py’ launcher.

pqthfon

Back Next Cancel

{windows

o MU Ak,



£ Python 3.11.9 (64-bit) Setup

SR @)

— X
Advanced Options @ T3
HITEL
Install Python 3.11 for all users FrEERTE
@ Associate files with Python (requires the 'py’ launcher)j
@ Create shortcuts for installed applications
@ Add Python to environment variables
@ Precompile standard library
() Download debugging symbols
(0 Download debug binaries (requires VS 2017 or later)
Customize install location
Browse

D:\Pyhton3.11

python

Back 5\55—[:%6

ﬂ

% Install

Cancel

_windows

e mih win + R $#, BIAcmd, HAGSTT.

= =7 X

@ Windows SHRIBIRITEMANNIETR, ARITFHENAYER. 4
F. XRYEE Internet IR,

177 | 5

o I python &2 REIZE, B Python 3.10.3 IR ASEIZL 4RI,

3.11.9,

RHFENLZZRE Python




= C:\windows\system32\cmd.e» X + v

Microsoft Windows [i4~ 10.0.22631.3880]
(c) Microsoft Corporation, {REERETHENFI,

C:\Users\Lenovo>python

Python 3.10.3 (tags/v3.10.3:a3u42al9, Mar 16 2022, 13:07:40) [MSC v.1929 64 bit (AMD6U4)] on win32
Type "help", "copyright", "credits" or "license" for more information.

55> |

% PyCharm Community Edition

o FIFFNILSESIEZER PyCharm BEM: https://www.jetbrains.com/pycharm/, sty Download,
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Version: 2024.1.4 System requirements Other versions
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We value the vibrant Python community, and that’s why we
proudly offer the PyCharm Community Edition for free, as
our open-source contribution to support the Python
ecosystem.
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o AREARFIHLIR, WA ./pycharm.sh [F# T enter BIEJF5) PyCharm,

SEEN [] jetbrains-pycharm-ce 78318 04:35 0
IFal Kin
(base) hzy@hzy-Vivobook-ASUSLaptop-M6400RC-M6400RC: ~/pycharm/pycharm-community-2024.1.4/bin$ ./pycharm.sh
o CompileCommand: exclude com/intellij/openapi/vfs/impl/FilePartNodeRoot.trieDescend bool exclude = true

2024-07-31 04:35:11,506 [ 2510] WARN - #c.i.o.a.ActionStub - ActionGroup should be registered using <group> tag: id="WelcomeScreen.CreateDirectory
Project" class="com.intellij.pycharm.community.ide.impl.newProject.steps.PyCharmNewProjectStep"
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Version 1.92 is now available! Read about the new features and fixes from July.
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FisEtErs

F4E  1BIEUERE Brif~AE, WANZE

158 GUI RARE @RI LIE—T

%165 Pygame HXIRE RGBT AR —T

B17TE WNERRFE Re@ELIE—T, ERIELE, BR#EFE
FE18FE (FRHEMERE MM ERAILAAE, BRB=AE

FBI9F MBRE BRI LIE—T

F20E Web g @RI LIE—T

$215E  Flask #E58 RSGEBATLAE—T

E2RE  efEEIRITMIY BOEALIE—T

3.4. Python Hf§ package 1 pip

EADHEAISZFS Pakage f pipXFMES. HA pip £ Python FATFERY, M package NZE7E
IR AT E RS, NMYBRTF Python,

e package (8)

EREIREFES, 8" 2—NELE, BEENE—EEXIMERSE, SliTer—
BLMETFD AR, REMER. BRIIESWRIR G " A" E". 7 Python 1, BE—FALUEHRAY
B, FEABREIERAANEEL. ERTAREERNEHME OpenCV (BX OpenCV AYIFH
ABEEE 5. WHANE—NEIE —— OpenCV P TIFMFER, EATIRREEME
OpenCV 2/MMBEE K HIERIET) . BRAIE 3.2. FLE Python IAiE FhATZRREMIE Python IBSIE
15, BAIE PyCharm B REEHEA Python NEAIEASINEE. BINI7E Python FRJLIBERE(ERETF
5185k, W 4 * 2 = 8 , (BRFEREERIMENRZE, WA (Dot Product) FIX
(Cross Product) iZ0{a]A Python SCHL? REARTE Python EMIEZPHIRERERZL, B4
BTzt ER? HAIXEMEES IN—MUEITEE — Numpy, Numpy 12t 732524
HEFEMFEENAEHERE, JUERSZEEINERIEN. KiIgEE aflbulT:

i=(1,2,3) b= (4,5,6)

7EER Numpy EERIEIR T, HIIRBER— N REEIA LI,
o /&3 (Dot Prodoct)
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import numpy as np # SA Numpy P&, JFEMFEHERGEH4 np

# S
vl = np.array([1l, 2, 31)
v2 = np.array([4, 5, 6])

# s
dot_product = np.dot(vl, v2)
print("Dot Product:", dot_product) # % 32

o X3 (Cross Product)

import numpy as np # S A Numpy JE, FHEHAFRNHAES np

# XA
vl = np.array([1, 2, 3])
v2 = np.array([4, 5, 6])

# X
cross_product = np.cross(vl, v2)
print("Cross Product:", cross_product) # %t [-3 6 -3]

RE—T, BMEELHREFEER Python IHEFIRE, BHK— M EELIAETENEE,
BEAETRIREGAILISIIN T, S, {REETLAA Python RIEMIE ERBREREAIBIEXRE
CE—MRELMAERE. JRMECEEARMREFRXREEEAIRIERT, BrUNE
REREEIE, MBI X EREREE I IEINER 1.

® pIp

pip & Python BEHETE, ATLENEE Python K4E. B2 Python EAEENEEET
B, 12#tTM Python B3| (PyPl) THHLEGIEESE. RAIMEARFERBA OpenCV E
LR pip TEiZEE. TEHAH/LNERM pip 185

pip install package_name # TF#JE

pip install package_name==1.0.0 # [#IEERANE

pip install https://example.com/package_name.tar.gz # MIEE URL FEHL

pip install --upgrade package_name # J+Zif

pip uninstall package_name # #1#/E

pip install -r requirements.txt # IE4#fi requirements.txt XHHHELILRAEEZ
ety

HASE A MNESTE 6. 4
GitHub EHFFREFABE R ARIXMEL.

PfERE, MREEEE

3.5. 875 {ERY Python IFZEEETH —— Anaconda

Anaconda B—1NEFRIZ T EFBIERIZAIFFEAR{TIR, Bigitt T Python I ZHIETE, HERE
TAERIZTEEMTE, (/5 %XE0LUE S @S E IS TES I E,

Anaconda EAXNET ERYHEA
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EPythonFRIIEH, IMEEIEMUKIEAEEEFERILALENER, /57 BRIX—HERT,
AnacondafiEmaE, {FA—IIREEARIPYthon&Z TR, AnacondafMYEERL T KEEAIRIFITE
Fe, R T ERANAEEETRConda, BHFAERMNEIEINIEERS MRIZAIPythonIfEg,

3.5.1. &% Anaconda

Windows T%&2& Anaconda

o 7EILSESEHEZT Anaconda B https://www.anaconda.com/, B4 LS Free pDownload .

,-:_:)ANACONDA_ Products Solutions Resources Partners Company Sign Up

The Operating System for Al

The world’s most trusted open ecosystem for
sourcing, building, and deploying data science and Al initiatives

_ Sreats ecount >

Makers & maintainers use Developers and contributors Organizations use Anaconda
Anaconda

e XE Anaconda I27RRFMKES, FIAEES, =it subimt TAY skip registration,

1 i NN
) ANACONDA Products Solutions Resources Partners Company 4" Froe Download m [Signln ] \
A8

n \
Distribution .

Free Download* \

Register to get everything you need to get started on your Provide email to download Distribution

workstation including Cloud Notebooks, Navigator, Al
Email Address: \

Assistant, Learning and more.

@ Easily search and install thousands of data science, machine learning,
and Al packages

@ Manage packages and environments from a desktop application or
work from the command line

@ Deploy across hardware and software platforms

0 Distribution installation on Windows, MacOS, or Linux

*Use of Anaconda's Offerings at an organization of more than 200 employees requires a
u terprise license. See Pricing

(]
Manage Trusted Packages and Environments with Ease

Spend more time developing and less time managing package updates and dependencies

Welcome to Anacondal Can | o
help you with your research?

o Ffi12 Windows M= @ T&E.
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https://www.anaconda.com/

) ANACONDA Products Solutions Resources Partners Company m C]

Download Now

For installation assistance, refer to Trou:

Download Distribution by choosing the proper installer for your machine.

Anaconda Installers

85 [ o)
Windows Mac Linux

Python 3.12 ° Python 3.12 Python 3.12 e

s 64-Bit (Apple silicon) Graphical
Installer (704.7M)

by 64-Bit (AWS Graviton2 / ARM64)
s 64-Bit (Apple silicon) Command Installer (800.6M)

Line Installer (707.3M)
b 64-bit (Linux on IBM Z & LinuxONE)

b 64-Bit (Intel chip) Graphical Installer (425.8M)
Installer (734.7M)

s 64-Bit (Intel chip) Command Line Welcome to Anaconda! Can
helpyou with your research?
nstaller (731.2M)

WNR TEHEEEETLME SRS https:/mirrors.tuna.tsinghua.edu.cn/anaconda/archive/ #
TP ENMRATE,. ALAmta LA pate IRBERHFHIF. WNEIEMRA, ERREEARA
Tk, XEBEFATTEZHAI Windows ki Anaconda,

' A TR RS LOME EVENTS BloG RSs PODCAST  MiRRORS

® Index of /anaconda/archive/ Last Update: 2024-08-06 06:36

File Name | File Size |

Parent directory/ - -

Anaconda-1.4.0-Linux-x86.sh 220.5 MiB 2013-07-04 ©1:47
Anaconda-1.4.0-Linux-x86_64.sh 286.9 MiB 2013-07-04 17:26
Anaconda-1.4.0-MacOSX-x86_64.sh 156.4 MiB 2013-07-04 17:40
Anaconda-1.4.0-Windows-x86.exe 210.1 MiB 2013-07-04 17:48
Anaconda-1.4.0-Windows-x86_64.exe 241.4 MiB 2013-07-04 17:58
Anaconda-1.5.0-Linux-x86.sh 238.8 MiB 2013-07-04 18:10
Anaconda-1.5.0-Linux-x86_64.sh 306.7 MiB 2013-07-04 18:22
Anaconda-1.5.0-MacOSX-x86_64.sh 166.2 MiB 2013-07-04 18:37
Anaconda-1.5.0-Windows-x86.exe 236.0 MiB 2013-07-04 18:45
Anaconda-1.5.0-Windows-x86_64.exe 280.4 MiB 2013-07-04 18:57
Anaconda-1.5.1-MacOSX-x86_64.sh 166.2 MiB 2013-07-04 19:11
Anaconda-1.6.0-Linux-x86.sh 241.6 MiB 2013-07-04 19:19
Anaconda-1.6.0-Linux-x86_64.sh 309.5 MiB 2013-07-04 19:32
Anaconda-1.6.0-MacOSX-x86_64.sh 169.0 MiB 2013-07-04 19:47
Anaconda-1.6.0-Windows-x86.exe 244.9 MiB 2013-07-04 19:56
Anaconda-1.6.0-Windows-x86 64.exe 290.4 MiR 2013-07-04 20:09
"hjna BEASTRERESES HOME EVENTS BLOG RSS PODCAST MIRRORS
@ Index of /anaconda/archive/ Last Update: 2024.08-06 0636

File Name | File Size | Date |

Parent directory/ / - -

[ 4

Anaconda3-2024.06-1-Windows-x86_64.exe 912.3 MiB 2024-06-27 04:49
Anaconda3-2024.06-1-MacOSX-x86_64.sh 737.2 MiB 2024-06-27 04:49
Anaconda3-2024.06-1-MacOSX-x86_64.pkg 734.7 MiB 2024-06-27 04:49
Anaconda3-26024.06-1-MacOSX-arj .sh 707.3 MiB 2024-06-27 04:48
Anaconda3-2024.06-1-MacOSX-arm64.pkg 704.7 MiB 2024-06-27 04:48
Anaconda3-2024.06-1-Linux-x8 4.sh 1007.9 MiB 2024-06-27 04:48
Anaconda3-2024.06-1-Linux-s390x.sh 425.8 MiB 2024-06-27 04:48
Anaconda3-2024.06-1-Linux-aarch64.sh 800.6 MiB 2024-06-27 04:48
Anaconda3-2024.02-1-Windows-x86_64.exe 904.4 MiB 2024-02-27 06:01
Anaconda3-2024.02-1-MacOSX-x86_64.sh 731.2 MiB 2024-02-27 06:01
Anaconda3-2024.02-1-MacOSX-x86_64.pkg 728.7 MiB 2024-02-27 06:01
Anaconda3-2024.02-1-Linux-x86_64.sh 997.2 MiB 2024-02-27 06:01
Anaconda3-2024.02-1-MacOSX-arm64.pkg 697.4 MiB 2024-02-27 06:01
Anaconda3-2024.02-1-Linux-s390x.sh 391.8 MiB 2024-02-27 06:01
Anaconda3-2024.02-1-Linux-aarch64.sh 798.5 MiB 2024-02-27 06:01
Anacondal-2024.02-1-Mac0SX-arm64.sh 700.0 MiB 2024-02-27 AR:01

o TEZAMEIIFRRE, /d Next,



https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/

€ O Anaconda3 5.3.1 (64-bit) Setup — X

Welcome to Anaconda3 5.3.1
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
5.3.1 (64-bit).

ANACONDA Itis recommended that you dose all other applications

before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,
Click Mext to continue.

L

o =5 I Agree,

¢ O Anaconda3 5.3.1 (64-bit) Setup - X

| License Agreement

1 % ANACONDA Please review the license terms before installing Anaconda3 5.3.1

{&4-bit).

Press Page Down to see the rest of the agreement.

Anaconda End User License Agreement

[Capyright 2015, Anaconda, Inc.

All rights reserved under the 3-dause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

¢ Ifyou accept the terms of the agreement, click I Agree to continue. You must accept the
agreement to install Anaconda3 5.3.1 (64-bit).

£

Anaconda, Inc.

| T wrm

N

o A% A1l users, mif Next, WIRBMHBOEREE £ .



) Anaconda3 2024.06-1 (64-bit) Setup

Select Installation Type

X

*i,) ANACONDA. Please select the type of installation you would like to perform for

Anaconda3 2024.06-1 (64-bit).

Install for:

(O Just Me (recommended)

I © All Users (requires admin privileges)

ﬁkl’hﬁljujﬁlj.ﬁ, Inc.

< Back

5 Next >

Cancel

o BITEERENE, Rk Next,

O Anaconda3 2024.06-1 (64-bit) Setup

Choose Install Location

’13 ANACONDA. Choose the folder in which to install Anaconda3 2024.06-1

(64-bit).

Setup will install Anaconda3 2024.06-1 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

C:\ProgramData\anaconda3

Browse...

Space required: 5.0 GB
Space available: 548.3 GB

Anaconda, Inc,

< Back

Next >

Cancel

o XEFILE, Mt Install,




'O Anaconda3 5.3.1 (64-bit) Setup -

| e Advanced Installation Options
| & , ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

("] Add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select “Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

ister Anaconda as my default Python 3.7

will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

Aria _I.IlJ-:J Inc,

=

|

* Anaconda HAFAIRERE VScode, MRIFEFENZE, XEFRANEE skip,

Anaconda3 5.3.1 (64-bit)
‘) ANACONDA  mgosoft Visual Studio Code Installation

Anaconda has partnered with Microsoft to bring you Visual Studio Code. Visual Studio
Code is a free, open source, streamlined cross-platform code editor with excellent

support for Python code editing, InteliSense, debugging, linting, version control, and
more.,

To install Visual Studio Code, you will need Administrator Privileges and Internet
connectivity.

Visual Studio Code License

—

%5 Install Microsoft V5Code

o ENHTBAIE, R Finish Fpli&E



Compleling Anaconda3 2024 02-1
(64-bit) Setup

Thank yoi for nstaling Anaconda Destribuson

Here are some heipfl resources to get you started. We
recommend you bookomark the 'Gettng Started srth
Anaconds Destributon’ nk 5o you can refier back to it later.

sunch Anadords Mangator

ang Started with Anaconcds Destribubon

() ANACONDA.

o R

Ubuntu %2 Anaconda

3.5.2. I{T4ZEH Anaconda ?

EMSEAIAHAERFER Anaconda XANARRBEIFA JALES T T #E— T Anaconda EEEE L+
4. TET## Anaconda ERE4AE, (RERSIIERIIHAZEFER Anaconda, KRAEFTHL 3.5.1. &
% Anaconda FEAIIFBINES H—HEIR, TERSNAXLEEHNINEESRIE.

e conda

conda AJLAE 2 Anaconda RIERE (MBFHEEEHR, conda BIINY—" Ana) . BEXEERXE
EBHIRE (packages) FIREHAIAE (environment) , FAIJRILABEAD conda SLilZesx. SEFFNED
HTHEE. FINETLAER conda 2NN EINE, BTFREARNEMEERRERANE. &
MSZHME(RAILAA conda AaR<$ZESEH Python H pip FYZHEE, FHEEEFESNEATHAYR

CONDA

e Anaconda Navigator


af://n998
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Anaconda Navigator 2RTFEIET ESMNENERAFRE. FF R LIEIZAnaconda Navigator
BEINA, EAMERGST (E1.1.1. Windows 5 Linux EidaSiTIEREmERE) 1S
MTEEREE, CIZERIMINEIIEIRIZE. Anaconda NavigatoraJLAfEAnaconda CloudaiAith
AnacondaBEEHEZR. REMFRRUE.

e Jupyter notebook

Jupyter notebook BEFTwebfyRZBEXIENG, BTRTEIESITANIRE. FIASMITRAIE
iR, ERAIMSRERFILERTEPRENBHEINT, SRRRRRMELE. 22N
TEIERIZE SO R I FWEH.

: Jupyter Untitled Last Checkpoint: 23 minutes ago A
File Edit View Run Kernel Settings Help Trusted
B+ XD O » m C » Code v JupyterLab [T @  Python 3 (ipykernel) O =
: dimport numpy as np B v &2 F 08
import matplotlib.pyplot as plt
x = np.linspace(®, 2 * np.pi, 1@8) # & @ # 2r /WL 100 T4
y = np.sin(x)

plt.figure(figsize=(8, 6))
plt.plot(x, y, label='y = sin(x)')

plt.title('Plot of ¥ = sin(x)')
plt.xlabel('x")
plt.ylabel('y"')

plt.legend()

plt.grid{True)
plt.show()

Plot of y = sin{x)

1.00 — y =sin(x)

0.50

0.25

> 0.00

-0.25

=0.50

-0.75

-1.00

{s5F8 Jupyter Noteboook 424 HAYIESX RENENER

e Spyder

Spyder @—FKfEEF Python IESH AN RIEFEERIFEEEMF&AE (IDE) . Spyder &£k 7T
NumPy. SciPy, Matplotlib 5 IPython SEMFFRG. B TITZERNITEMINEE, Flan
KiEmE. B, SUBRENETAET, SEEHIEREMRZTE., RIS EEREF—ME
F3 Python {5/ Matlab,



TIEER) TE®D S&V) B

B o8 ox e s

in_test_split(X, y, test_size=o.2, random_state=42)

{£F Spyder #H{TEMERIAFEHIER
e Anaconda Powershell Prompt 5 Anaconda Prompt

Anaconda Powershell Prompt 5 Anaconda Prompt #82 Anaconda IR TMITE, FHERXE
== powershell XIFHSES, LLANERERENGS pwd M7IZRG<S Is. EERIBEERISEER
AmEIR AKX,

f£ Anaconda A, SFFHEAIMSREZENIAETHE conda, 7ESLPREAIAIEBN LEFERESI
H. A7TEZARINEZBNEEBITSE, FHII—RENABNBEEEIE— NI Conda :iE., EA
conda BILALEERA /S EREBRVEEZ Z NINEFERIERYIR, S5AMRBEILAER Python BEHY
Virtualenv, {8 ts’fﬁi)& conda NIEBRAMMRSIEEL T . WMRFIEXT AHAFERA Anaconda 1)3%%
e, £ 6. 40l PEA TG BEIRAEI Anaconda, 7E 6. FIIUR
=] —— YOLOv5 B E S(FH (18R Anaconda 526 YOLOVS FIINERLE, K355/ I
F3, 17X Anaconda FIEBBSEINRZ.

5, conda FfiTsEYJupyter #1 Spyder tBE2— M HEE! ERFHIBAS AL ITENTEFRIET
. Anaconda EfY Jupyter F Spyder BLET AT Eh R Matlab BT, WNR(RSINEt
EERRIEEE (WeEAFES R , AR LUZNi%$R Matlab 8 Python XE1&, {840
RIFSMEEAZENFEETE, lﬁAAﬁEH%DE’JF?'I Matlab 2#ESIEEERRY, FrLURRBEERTT
IRRIRZERY Python K1E, RIFAEFRIEEXE, HWEWRILIE—LATEERE Jupyter F
Spyder BiR{E. ZETEARIREL, LEEMIGREEFFRCEHEMLMENENE. MNRFENEN AR
BTE BIMNNAAEREEE F2RREREN., EAIERmEBERE 3.5.3. F2(FH Anaconda {RT#E
conda B’\JEE&S‘;T%{’E}:T_ 3.5.4. Jupyter #1 Spyder fYZ 3£ 555/ BXY Jupyter 0 Spyder &R 515 TiH
TEBENE, BFERANZEIBETERER.



http://www.mcm.edu.cn/
https://www.comap.com/contests/mcm-icm

2024
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of

YongqiWei
RuihaoMeng
XiaoyuChen

With Student Advisor
shi qinghua
of
Shenyang Jianzhu University

Was Designated As
Honorable Mention

(0 o, (Mﬁ;@ <toion b Hatm

Paul Kehle, Interim Executive Director Steven B. Horton, Contest Director
With support from

AMS ASAl infTRY €@ M

HBAEE 2024 FHIEFFIHREH R

3.5.3. Z3]{FH Anaconda

ERDHRRFBNEERIES, ERIEHRALIE Anaconda B FBETHY. FEXEES
FHEERICIZ, BETERRICHE.

o BIEIRER
EBAVEEF I — R B R EEE— R

conda create --name your_env_name python=X.X

HA your_env_name BIAIRAIIMES, HI40 yolovs, teset %E; x.x B AIRESEEN
Python higZR, FIMNEAEHFEE— 1B yolovs , Python hiiAA3.8 IR, GidRR:

conda create --name yolov5 python=3.8

o BEEUHKE
conda env Tist
BE
conda info --envs

o BEIRE


af://n1034
https://anaconda.org.cn/

TR INE R IR E RS REE AR RIS

conda activate your_env_name

Heh your_env_name EIEAFEETE ((FF) AONERIINER, FIIFREBIERA yolovs AR

5, @R

conda activate yolov5

RRE
conda install package_name

MRFFELZEZNERN, BRTIUSREBA LA, (RERTLIE install FINESNE
=, BAEsEAF. W

conda install package_name_1 package_name_2 package_name_3

Hrh package_name EZRH{FRETEHRE, FIUIFKETE Numpy,. OpenCV 1 Pandas IX=4
B, NEEA:

conda install numpy
conda install opencv
conda install pandas

&

conda install numpy opencv pandas

EDEE

conda uninstall package_name

Hrh package_name ER{RAEENEAE, FIANFAEEIZE Numpy, NLEE:

conda uninstall numpy

illESINE

conda remove --name your_env_name --all

Heh, your_env_name Z{FEEMERAVAEZFR, GIRREMIRES yolovs FIKE, B

fil

conda remove --name yolov5 --all



3.5.4. Jupyter #l1 Spyder =& SREE)
e Jupyter

o % Jupyter Noteboook
1.781d Anaconda &% (7))
BFRESTIRER 3.5.1. &% Anaconda FTAALEFOIE—NINGE, ARG,

EA9 Anaconda &1THREEE 7T Jupyter Notebook, TEEGEIMEAIRIHBEIMALITE
SRE:

conda install jupyter

2. 18T pip L
WRIRBEA Anaconda, BILAERA pip 4= Jupyter Notebook:

pip install notebook

o [3&h Jupyter Notebook
1. £ <1T/Ea0:
FERImH ST TRRAUA TSRS :

jupyter notebook

IR, WA R RSN I A FRINIS RSB O8RE, E7x Jupyter Notebook A
FR, FAEEEA,

2. &5/ Anaconda Navigator [3z/:
#%Z! Jupyter Notebook Bt LBz,

o Jupyter Notebook RIfEjEA{EF

1. BlEEET Notebook:

£ Jupyter Notebook F9ETAH, mEA LA New i, EREFERNREES (W0
Python 3) , SFTH—1 Y Notebook #r&s,

2. i=TBETT:
» EFTEIEAY Notebook A, BJLMEBEATTHEANES.

® 1% ctrl + Enter BTBEIT, BEARBHEI T T, INSBRBIEZREL
BES

= % shift + eEnter BTHABETT, FHBEIT—1EIT,
3. RO ERTT:
HEIEERRE + |, IR TENARTT,
4. JRESERTT:

Byl B aiEE Markdown XA, T EEHIEEFERTSRE (Code 8
Markdown) . & Markdown BT, AILAER Markdown iE/AF0 LaTeX A=,


af://n1075
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o FjJupyter Notebook SCIRZE %G

1. &% Numpy #1 Matplotlib &,

conda install numpy # %3 Numpy JE
conda isntall matplotlib # %% Matplotlib J#

1R, (REEILIATENSE.
conda install numpy matplotlib

2. %% Jupyter Notebook

3. B3 Jupyter Notebook fitEA LMY New #R5H, i%#E python 3, FTFF—NFEY
Notebook #x&, & FEIEEMMEIE—MLIBETT.

import numpy as np
import matplotlib.pyplot as plt

X
Il

np.linspace(0, 2 * np.pi, 100) # £ 0 F| 2m [k 100 4xi

y = np.sin(x)

plt.figure(figsize=(8, 6))
plt.plot(x, y, label="'y = sin(x)")

plt.title('Plot of y = sin(x)")
plt.xTabel('x")

plt.ylabel('y")

plt.legend()

plt.grid(True)
plt.show()

4. B 27 EEEIET shift + Enter TR, SERUTTFEIR.
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: Jupyter untitled Last Checkpoint: 23 minutes ago A

File Edit View Run Kernel Settings Help Trusted
B+ XD B » = C » Code v Jupyterlab [ @ Python 3 (ipykernel) O =
import numpy as np ] va 7

import matplotlib.pyplot as plt
x = np.linspace(@, 2 * np.pi, 108) # & @ & 2n Z/WEM 100 15
y = np.sin(x)

plt.figure(figsize=(8, 6))
plt.plot(x, y, label='y = sin(x)')

plt.title('Plot of y = sin(x)')
plt.xlabel('x')
plt.ylabel('y')

plt.legend()

plt.grid(True)
plt.show()

Plot of y = sin(x)

1.00 — y =sin(x)

0.75

0.50

> 0.00 4
-0.25
-0.50
=0.75

=1.00

» Spyder
o %% Spyder
1. 181 Anaconda %% (#57F)
ERES IR 3.5.1. %4 Anaconda FIARREHEIE—NRE, AEEHIRE,
E79 Anaconda RITAREZBET Spyder, EEIERENEHRBHMAUTHOREE: ¢

conda install spyder

2. 18id pip &%
ARG E[EA Anaconda, BILUFER pip &3 Spyder:

pip install spyder

Rt win EliR, GFREI Spyder (RAIAEE) R T,

EERmE g% >
@Q Reset Spyder Settings (yolov5) @Q Spyder (yolov5)
S mimEm S miEEm
Ubisoft Connect jpserver-9416-open.html
malinAdil 2 /NEdER

AENEAE SR SR —&.. @ BN ARSI R SIEE—..
3 /[N R 6 /NETED


af://n1148
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o [3&h Spyder
1. {§H Anaconda Navigator [3z/]
¥JFF Anaconda Navigator, EFERMEHKE Spyder EfrHmthE51.
2. ER& TR
ARSI PBAL TG SERT enter RIAE5):

spyder

o Spyder RIfEER{ER
TREEFIE TS
1. YRiEsR
ERERRPRENRE, FSIrERE, FRRRES NS, FREIHMETINRE
EREE, EERSBIISERNIERE.
2. 15171
BETEE BT HREEER F5 IETHRIA, SR EOIET SR F9 IETEFRY
KBHE,
RS
1. IPython =414
EEHETRARBHTRENRE, SN EEER. F/A ? 5 help) EENR
AISASFIESENER,
2. I=HIERZ

ALUEREEARIAZ (40 Python, R) , HTEESHE. EEHIEHFIET
%matplotlib inline , AILINEREREZE.

RS
1. IREWR
ERERENTESERT, RENMA. RATEERENT, EFTRETENRB

2. (FREINES
BYTEE EAEIRAEEER. FRRENT. SAFIEHINEE, FITEER
3.

EHTE

1. TENEE
ETENRNETEENSENImETETNETE, FSMEUERENaIIL, 815
YR, FE EEmFIEE.

2. fRIETE

WELRER, JLUERHAHEETRELEE,. RSN SH T8, INHFR
FREHIE.

EHERN
1. R


af://n1166
af://n1177

1BiT preferences > Plugins 3EE, EEFILEGEM. T Kite #&4, IRMHEEREN
RAZrh2IEE,
2. BxEX Spyder

1Bid preferences ¥H, FiEYRiEE. THIE. TENGERETEEI. KERE
. BENTEENME, REFERAE,

o Pl Spyder SEIZ 4G

1. ESCIRESTIRER 3.5.1. &4 Anaconda FMAELRFACIFRE— RS, AEMEILIRE,
2. 158 %% Spyder &% Spyder,

3. %% Numpy, Matplotlib #1 Scikit-learn (sklearn) [,

conda install numpy # Z3% Numpy JE
conda isntall matplotlib # %% Matplotlib J#
conda install scikit-Tearn # %% scikit-learn J&

IR, (REATLIATENSE.

conda install numpy matplotlib scikit-Tearn

4. ZESehk/aEs) Spyder , i NEEBAEIERIAMIGRERS.

import numpy as np

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split
from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_squared_error, r2_score

# 1. AERoRBEdsE

np.random.seed(42) # [E@kENLFT LABALRSE SR —2L

X = 2 * np.random.rand(100, 1) # 4k 100 MEA, GAFEARE —ARHIE
y = 4 + 3 * X + np.random.randn(100, 1) # AERHAREE, HH —LLMgEs

# 2. o BRI GRAEA E
X_train, X_test, y_train, y_test = train_test_split(X, vy,
test_size=0.2, random_state=42)

# 3. NGk E R
model = LinearRegression()
model.fit(X_train, y_train)

# 4. AT
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# 5. VPARRISY

train_mse = mean_squared_error(y_train, y_train_pred)
test_mse = mean_squared_error(y_test, y_test_pred)
train_r2 = r2_score(y_train, y_train_pred)

test_r2 = r2_score(y_test, y_test_pred)

print(f'Training MSE: {train_mse:.2f}")


af://n1220

print(f'Test MSE: {test_mse:.2f}")
print(f'Training R2 Score: {train_r2:.2f}")
print(f'Test R2 Score: {test_r2:.2f}")

# 6. mMiLgS
plt.figure(figsize=(12, 6))

# Ytk

plt.subplot(l, 2, 1)

plt.scatter(X_train, y_train, color="blue', label='Training data')
plt.plot(X_train, y_train_pred, color='red', linewidth=2,
label="'Regression Tine')

plt.title('Training Data')

plt.xTabel('X")

plt.ylabel('y")

plt.Tegend()

# Wtk

plt.subplot(l, 2, 2)

plt.scatter(X_test, y_test, color="'green', label='Test data')
plt.plot(X_test, y_test_pred, color='red', linewidth=2,
label="Regression 1line')

plt.title('Test Data')

plt.xlabel('x")

plt.ylabel('y"')

plt.legend()

plt.tight_Tayout()
plt.show()

2. |/l igfr HER 5, HALASERKEERMRRSGESER, SRINTHR.

)
.

forge | (default, 024, 12:38:07) [MSC v.1929 64 bit (AYD64)]

subplot (1, 2
1t
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4. BIFARENIES ——— C++

C++ B—THEXHIRIEIE S, LRI/ ERIEHE IS EREE Y. KA C IESHIBHRE,
C++ FMRIFET C IESHIEHE, B5IA T EIIXIREIREIES, [EFCHERARE. PR
LR SHEE B 2/,

EE4HEESR

4.1. A AEZE C++

4.2. fig8g C++ IR

EADHEE AN A ERER Lo BIERE C+ MR, (RRFRRE CHREKIEENET
=S

4.2.1. Visual Studio Code (VS Code) (3fff=F)

Windows Ffig& VS Code C++ 15
L2 VS Code
e 7£3.2.2.Visual Studio Code (VS Code ) ®HEREMNEZEE VS Code, BEITRIEEA,

fics C++ WIS
e TE; MinGw-w64: https://sourceforge.net/projects/mingw-w64/files/mingw-w64/,
ATHEEEH NSRRI 11%EE x86_64-win32-seh IXMRA, st FE.
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https://sourceforge.net/projects/mingw-w64/files/mingw-w64/

Open Source Software
Download Latest Version

Home / mingw-wé4
Name $ Modified % Size $
3 Parent folder
[mingw-wé4-release 2024-06-05
[Imingw-wé4-testing 2013-09-20
[Imingw-wé4-snapshot 2011-09-26
[OToolchain patches 2010-09-02

Totals: 4 Items

MinGW-Wé4 Online Installer

© MinGW-Wé4-install.exe

MinGW-W64 GCC-8.1.0

o x86_64-posix-sjlj
« x86_64-posix-seh
o X86_64-win32-sl

« 1686-posix-sil]

« 1686-posix-dwarf
« 1686-Win32-5]lj

Business Software.

Resources

Downloads / Week %

47,460

1

2

4

47,467

Y

Menu Q

Recommended Projects

MinGW - Minimalist GNU
for Windows

Anative Windows port of the
GNU Compiler Collection...

MinGW-builds
Dual-target(32 & 64-bit)
MinGW-W64 compilers for 3..

TDM-GCC MinGW
Compiler
GCC for 32-bit and 64-bit

Windows with areal installer

Arduino

. THEREETRE, REEEEASEANY! XEREWHENRRIE VS Code AL, 75
B (WNRTIC VS Code RRAEMEAIGRRERIRES I, S TFNMMENSE) .

—
" Microsoft V'S Code x |+ - box
& > O C J > Llenovo > AppData > Llocal > Programs > 1E Microsoft VS Code Fhi#iZR Q
[OF -3 &% © @D W N HF - =&&- B FHEEs

L TE » EHR [ ESid
=y » = bin 2024/8/5 21:01 prei=a
e » __ locales 2024/8/5 21:01 i
0= . [ mingwe4 2018/5/13 529 Scitse | —]
i " policies 2024/8/5 21:01 AR
& » —
" resources 2024/8/5 21:01 i
" picture
" tools 2024/8/5 21:01 i
PSR [) chrome_100_percent.pak 2024/8/1 0:12 PAK 344
O [) chrome_200_percent.pak 2024/8/1 0:12 PAK 344 .
o mingw64
- picture o Codeexe 2024/8/1 0:47 ReFiER
. i ) FRER
[) Code.VisualElementsManifest.xml 2024/8/1 0:12 xmfile
N i ) = ESid iR
v Wt d3dcompiler_47.dll 2024/8/1 0:47 NREFT R s C\Users\Lenovo\AppData\lo...
5 = Windows-SSD (C) fimpeg.dil 2024/8/1 0:46 NEFITEFFI R G 2018/5/13 5:29
[ icudtl.dat 2024/8/1 0:12 DAT 30f%
> lmms 2 ome
libEGL.dII 2024/8/1 0:46 RERIERT R
[ haEEQUD Al 20247271 N-AR W FATR s R
254mE ik 14EA E=

o RFHRERT mingw64 ST, S bin Mk, Rt EENEESHITXK,

| B bin X +
& > O 6] | C:\Users\Lenovo\AppData\Local\Programs\Microsoft VS Code\mingw64\bin| |
© sz - NHF - =BE- -
v @ER-DA B (et E=
> T addr2line.exe 2018/5/131:26 REFRER
s TER ar.exe 2018/5/13 1:26 REFRRERE
sy as.exe 2018/5/13 1:26 REFRRERE
cHt.exe 2018/5/13 414 REFRRER:
c++ilt.exe 2018/5/13 1:26 REFRRERE
= »
cpp.exe 2018/5/13 415 RIFRRER
L= * diltool.exe 2018/5/13 1:26 REFRRERE
SR * dilwrap.exe 2018/5/13 1:26 RERER
E BR » dwp.exe 2018/5/13 1:26 NIRRT
0 =7 » elfedit.exe 2018/5/13 1:26 NIRRT
PR » g++exe 2018/5/13 414 R
B picture gccexe 2018/5/13 415 Jvazzi=isa
. gcc-arexe 2018/5/13 415 RIFBFER
gcc-nm.exe 2018/5/13 415 RIFBFER
T
‘ acc-ranlih exe 2018/5/13 415 R7EE2RE
“ nicture
56 AIE

- (m] X
X 1E bin FRigZ Q
B FHEEs

=0

bin (56 IRH)

o RS LIREU SR

HERRE.




el

o FRMEARE b > [ B > [ AARLGRE > [JE AEEER > RERFNETEF
By path > mifF ¥ BNIAEFHNEEHERER. ARRRRE=A W .

ES RS S

HENE B SR ZSRP R

BRTASHEY, RAEIEERES, LAPTOP-075Q5P68

et Legion Y7000P IRHS L)
R, SRR, PR, LR
) (O =% ~
BPREY RESHR LAPTOP-075Q5P6B
SERKPIBNSERE FE 3th Gen Intel(R) Core(TM) i7-13700H 2.40 GHz
HH RAM 16.0 GB (15.7 GB RJFB)
BEO- 19 ID £8389C93-A911-49D9-AD44-966433D92D17
—— PR ID 00342-31415-14943-AAOEM
HIERRS. “
e, ST R R, BT 64 BIGNEES
= R st = e ) i
Ezatii=l RS }]‘\F\H’é\:'rmru,%'%‘ L=V '
M Lenovo IFAF-ZEE(U)
E HHREHE  WARTIER RGP
== &
P con CAProgram Fies\etrainsClion 20241 4\
OneDrive C\Users\Lenovo\OneDrive
OneDriveConsumer CAUsers\Lenovo\OneDrive
C\Program Files (xB6)\Common Files\Oracle\lava\javapath oy pe Crprogr.
e (A Cprogrom Hlee\Pytbon 1Sl PyCharm Community Edition  CAProgram Files\JetBrains\PyCharm Community Edition 2024.1.4\.
- %; oaren ‘:\ Vi o \ EC) TEMP CAUsers\Lenovo\AppDatallocal\Temp
U mRmzett ystemRootksystem: ™P CAUsers\Lenovo\AppData\LocaTemp
S4SystemRoot%h ey
@ Windows FF %SystemRoot¥\System32A\Wbem -
STEMROO o e (N, R HIER(O)
94SYSTEMROOTY4\System32\0penSSH\ =
CProgram Files (x6)\NVIDIA Corporation\PhysX\Common .
C:\Program Files\NVIDIA Corporation\NVIDIA NvDLISR AR
CAProgramData\anacondad\scripts LBV m &
C\ProgramData\anaconda3\Library\bin IDEA VM_OPTIONS a
C:\Program Files\dotnet\ TEO) | IGCCSVC DB, AQAAANCMndBBFERjHoAWE/Cl+sBAAAACAQRI/NKAECAIAVBI
CProgram Files\Microsoft SQL Serve\Client SDK\ODBC\I70\Tools\.. JETBRAINS_CLIENT VM _OPT... CAL » aient.. ||
C:\Program Files (x86)\Microsoft SQL Server\150\Tools\Binn\ JETBRAINSCLIENT VM OPTL.. CAL D o
C\Program Files\Microsoft SQL Server\150\Tools\Binn\ RS, NUMBER OF PROCESSORS 20 &
C\Program Files\Microsoft SQL Server\150\DTS\Binn\ _— dows NI
C:\Program Files (x86)\Windows Kits\8.1\Windows Performance Tool. Path Ci\Program Files (x86)\Common Files\Oracle\Java\javapath,C:\Pro. |
CAProgram Files\Git\cmd PATFFRT (raziaaay 3 e
rosoft VS Code\ming..
HRW). (). 0]
e L L3 L]

o WESE win + R, BIA cmd FIHRm, WA

gcc --version

= &7 X

Windows SSHRIBIRFTARIER, ARITFHENAER. X+
. WARYER Internet R,

e VeS| XEE(B)...

R ETEMATEEEE MinGw ECERLTD,



7 C\windows\system32\cmd.e» X + v

Microsoft Windows [fR7Zx 10.0.22631.3880]
(c) Microsoft Corporation, {REE AT,

C:\Users\Lenovo>gcc --version

gcc (x86_6U-win32-seh—rev0, Built by MinGW-W6U project) 0]

Copyright (C) 2018 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

:\Users\Lenovo>|

o ¥IFF VS Code , REEAMPUMNGHR, FREZFEPRAN C/C+, RE install BET R, <R
wEERBEGTSEN.

EBAH

B 5B C/Cre X } . c_cpp_prope or €} launchjsor

C/C++ wae
C/C++

C/C++ IntelliSense, debuggin. Microsoft # micr n ok ke He (568)
@ Microsoft & C/C++ [N o

sAlv mmlv .

C/C++ Extension Pack
Popula C

C/C++ for Visual Studio Code

Repository | | Documentation | Code Samples ormalters nippets
# Live Share
The C/C+ n adds language suppor

C/C++ Themes Pre-requisites
< I

am

C/C++ extension does not include a C++ compiler or debugger. You

C/C++ Compil

your computer
danielpin &

* C++ compi

ctures per platform offici y the extension. Tt
& confiauration. Note that sunnort for ather combil

shell (0 @ - ~

Python C++ De... &
Extension for starting the P

C/C++ Advance...

50 ®0A0 o

o BTEFEMNEFHFE— N ERIFATEX (XEHap=/ICPP_Files) , ZAJR7E VS Code HFTFHI%
XK,




Visual Studio Code
RIEHL

=i}

'S Code
VARIERS. TRIHBIRIIU TR

v R

. ﬁ@’l\ﬁﬁ, EAFAIER C++, LSRN cpp; MRRE CIES, XHRENZ .C

©

PS C:\MRH\CPP_Files>

o MEATERY CPP X4, SHITEABMWEINHE, REa LLAEFER.

#include<iostream>
using namespace std;

int main(Q{
cout<<"helTlo world"<<endl;
return 0;



Q

SHHE)
R

v P ALES
firstcpp

*8

> W

®0A0

HE)

HHEE

firstepp

e

Init: :Init(

:\Users\Lenovo\AppData\Local\Temp\cc2I6R8Z. 0: First..cpy
raitsICEERSt13basic_ostreanIT _To_ES6_]+0x0): undefined r
c_ostreamdchar, std: :char_traits<char> >&)"

(std: :ba:

)

C:\Users\Lenoy

collect2.exe
ERDTE,
i

ik WA % E

A

HHRD)

firstcpp

t:Init::Init()"
:\Users\Lenovo\AppData\Local\Temp\cc2T6REZ. o: First. cpp: (.rdata$. refptr.
raitsTcEERSt13basic_ostreanIT_To_|

(std: :basic_¢
+\Users\Lenovo\AppData\Local\Temp\cc2T6REZ..o: First

collect2.exe

e B

(.rdata$.
\AppData\Local\Temp\cc2I6REZ. o: First . cpp: (. rdatas
1d returned 1

el

"\HA

C/C++: gecexe AALANARTERLY prelaunchlaskc ¢

C\Users\Lenovo\AppData\Local\Progra

ICRENHTST (RrEes:
G+ exe TRORESRLAATSITT

s
streancchar, std::char_traits<char> >8)°
<py

error: 1d returned 1 exit status

B R

R L, B
E5EM, BE&

o REAEER, HfilmEiL,

ference to

(-rdatas. refptr.

jtr._ZStdendlIcSt1ichar_traitsICEERStI:
“std: :basic_ostreamcchar, std::char_traits<char>

ptr._7Stacout].refptr._ZStdcout]+0xe)

APREAAE
Microsoft VS Code\mingw64\bi.

AppData\Local\Prograr ingw64\bi.

ZStdendlIcStlichar_traitsICEERSt13basic_ostreamIT_To_ES6_[.refptr

ZStacout[.refptr._zs

asic_ostreamIT_To_ES6_[.refptr

undefined reference to “std:

ZStacout]+0x0): undefined reference to

std: :endl<char, std

cout’

+0x0): undefined reference to "std::basic_ostreamchar, std::char_traitscchar> >& std: :endl<char, std

st

ZStdendlIcStiichar_t

char_traits<char> >

o 4

cout®

510, 71

UTF-8

4

CRLF

ZStdendlIcstlichar_t
char_traits<char> >

UTF-8

Win'



int main(){

I\ prelaunchlask’C/C++: gecexe SRISHITA BLLE, BHKEDS -1,

O inpmEmrREamss | ORS00 | SRS e

L%

1 %4 UTES

Ea‘ﬁﬂimlfﬁzwﬁé?—ﬁ\ vscode X, mAEHE TNTEABSEFMMTE, F&! ! KB
"command": FEHHEIIRESHI mingw HFH gcc.exe BIEEER.

{
"version": "2.0.0",
"tasks": [
{
"label": "g++",
"command": "g++",
"args": [
“=g",
"${file}",
"_o",
"${fileDirname}/${fileBasenameNoExtension}.exe"
P
"problemmatcher": {
"owner": "cpp",
"fileLocation": [
"relative",
"${workspacerRoot}"
P
"pattern": {
"regexp": "AC.*):QA\d+) : A\\d+) :\\s+(warning|error) :\\s+
C.*3",
"file": 1,
"line": 2,

"column": 3,
"severity": 4,
"message": 5

}1

"group": "build"

"type": "cppbuild",
"label": "C/C++: g++.exe ERUEHICHE",



"command":

"c:\\Users\\Lenovo\\AppData\\Local\\Programs\\Microsoft VS

code\\mingw64\\bin\\g++.exe",
nar,gsll: [

// BHIURE) mingw 1 g++.exe 4%

"-fdiagnostics-color=always",

"${file}",

"${fileDirname}\\${fileBasenameNoExtension}.

1,

"options": {

exe

"cwd": "${fileDirname}"
be
"problemmatcher": [
"$gcc"
e
"group": {
"kind": "build",
"ispefault": true
e
"detail": "YHIRAERIITS . "

v PP ALES

SN TABBIRE = . json ST, ETIEEFINBSELTT.
c_cpp_properties.json FEEE(REIRANRES! !

o settings.json

"files.associations":
"*.py": "python",
"iostream": "cpp",
"¥* tcc "cpp",
"string": "cpp",

"unordered_map":

24 P4 UIES LF () JSONwi

i¥= launch.json

(FBEBERBTIER)

{

cpp -,



"vector": "cpp",
"ostream": "cpp",
"new": "cpp",
"typeinfo": "cpp",
"deque": "cpp",

"initializer_Tist":
"iosfwd": "cpp",

"cpp"”,

"fstream": "cpp",
"sstream": "cpp",
"map": "c",
"stdio.h": "c",
"algorithm": "cpp",
"atomic": "cpp",
"bit": "cpp",
"cctype": "cpp",
"clocale": "cpp",
"cmath": "cpp",
"compare": "cpp",
"concepts": "cpp",
"cstddef": "cpp",
"cstdint": "cpp",
"cstdio": "cpp",
"cstdlib™: "cpp",
"cstring": "cpp",
"ctime": "cpp",
"cwchar": "cpp",
"exception": "cpp",
"jos": "cpp",
"istream": "cpp",
"iterator": "cpp",
"Timits": "cpp",
"memory": "cpp",
"random": "cpp",
"set": "cpp",
"stack": "cpp",
"stdexcept": "cpp",
"streambuf": "cpp",
"system_error": "cpp",
"tuple": "cpp",
"type_traits": "cpp",
"utiTity": "cpp",
"xfacet": "cpp",
"xioshase": "cpp",
"xTocale": "cpp",
"xlocinfo": "cpp",
"xTocnum": "cpp",
"xmemory": "cpp",
"xstddef": "cpp",
"xstring": "cpp",
"xtrlcommon": "cpp",
"xtree": "cpp",
"xutiTity": "cpp",
"stdlib.h": "c",
"string.h": "c"
b

"editor.suggest.snippetsPreventQuickSuggestions": false,



"aiXcoder.showTrayIcon": true

}

o launch.json

"version": "0.2.0",
"configurations": [
{
"name": "(gdb) Launch",
"type": "cppdbg",
"request": "Taunch",
"program": "${fileDirname}\\${fileBasenameNoExtension}.exe",
"args": [],
"stopAtEntry": false,
"cwd": "${workspaceRoot}",
"environment": [],
"externalConsole": true,
"MIMode": "gdb",
"miDebuggerpPath":
"C:/Users/Lenovo/Appbata/Local/Programs/Microsoft VS
Code/mingw64/bin/gdb.exe", // B#HAMEHK mingw F gdb.exe 4%

"preLaunchTask": "g++",
"setupCommands": [
{
"description”: "Enable pretty-printing for gdb",
"text": "-enable-pretty-printing"”,
"ignoreFailures": true
3

o c_cpp_properties.json

{
"configurations": [
{
"name": "win64",
"incTudepPath": ["${workspaceFolder}/**"],
"defines": ["_DEBUG", "UNICODE", "_UNICODE"],

"windowsSdkversion": "10.0.18362.0",

"compilerpPath":
"C:/Users/Lenovo/Appbata/Local/Programs/Microsoft VS
Code/mingw64/bin/g++.exe", // BH#AIRK mingw H g++.exe #ffE

"cStandard": "cl7",

"cppStandard": "c++17",

"intelTliSenseMode": '"gcc-x64"

3
P
"version": 4

}
o EEST/EI(IEEI CPP X, REA LAEE. Kinkt hello world NIAZRECERI.



0DQmo
1

Ubuntu TFEZE VS Code C++ IFiE

4.2.2. Visual Studio ( FEFF)

Visual Studio Code (VS Code ) j&MHTF Windows _ .NET 1 C++ FFAARHIERSH IDE, =2
8 7T—ZXYEENTEMNEE, TIRAFISETETT RIS MNER.

1%HE Microsorft B

4.2.3. Clion ()


af://n1328
af://n1340

4.2-Extra. RIET=

EZElEIH, TRk Python 88 PyCharm 5 Anaconda, &2 C++ A9 VS Code 5§
MinGw, FE(IEBREMM T —4E —— FIINEZE. AERSOERND, METEZEET
H28, EOAHTLABERNMEZE, EA Extra DERSM— N EEAYHAR,

INEZZE (environment variables) R ERFAHFRIEEIRERRZI TINEN—L 54, HIET
ERTERERAT M EEREEFINSR, 88T 1M HES M BEFTEERINES. &
Windows #ERA T, HERET—MEFMIBESFCEFAENTRIEEN, ZRIRTELHER
TEIHLERI, ELE path RISERNIEERERK.

FENEENTIAENRRR TR LEREEE, BTOE TR, HENRGIRAEE. XBEHE
MEF, FAMNFAEFTFHFE NN _EEERY Microsoft Edge NLEes, FAII7E Windows E—fRERFEEIR
REREENERHE. WERIIRRS TREEFIARR, WERAARREERARIEE 110t
RFEME  REREMERFR LR msedge.exe AIHITXM. BHRIREAILIREEITET
msedge.exe E¥TFF Edge NILE2EA9. FRAIKRBFHE—T msedge.exe BIEEE(IE: C:\Program Files
(x86)\Microsoft\Edge\Application\msedge.exe ZEEEFKERSIZEIE.

Application X+ - b x
& -> ™ 6] J > - ProgramFiles (x86) > Microsoft > Edge > Application > 7T Application FRiEZx Q
@ % O B B W NHF =zBE- - (B s
4 TE » B/IR [EC ]
=Y » 127.0.2651.86 2024/8/4 1412
B mE P SetupMetrics 2024/8/4 15:12
Lo doi DAL LT 3 "l 2824041 000
=5 » “4
€ msedge.exe 2024/8/1 15:06
i3 mm *
B R S (CAYCIE A S EN Sl O2A707 % 1201
picture
msedge_proxy.exe 2024/8/1 15:06
FsesseR pwahelper.exe 2024/8/1 15:06
223
e msedge.exe
picture
& #=
v e
> Em Windows-SSD (C) RS
£2 RIFERER
> R K 363 MB
s Ci\Program Files (x86)\Micros...
o=t 2024/8/1 15:06
7AWE b1 AEE 363 MB [=lo

msedge.exe Fb &

WA EZARABERI=ERA ond FIH&R, AEELRPEAN nsedge FIETEIZE, K
MFATLAFTFF Edge ISR T . AT HENRE, BANBXMERIRA " H— 1 Ein " . XM ETLIERE
NELIHFREHSEIEIT msedge.exe, HTFTFF Edge NEEEE. XIER EEEANRTH * BirmEEiR
" IXAMERERAR,



af://n1349

Application x + N o R
™ Ci cmd X £ Application FhigZ Q
3 cmd
® s - B yemsa
+ FE BR ==k
= 1 127.0.2651.86 2024/8/4 14:12
RaEx SetupMetrics 2024/8/415:12
. [ delegatedWebFeatures.sccd 2024/8/1 9:08
2D EFR
—  msedge.exe 2024/8/1 15:06
| i wa
[ ] msedge.VisualElementsManifest.xml 2024/8/4 14:12
picture
| [®] msedge_proxy.exe 2024/8/1 15:06
; ZELEES ] pwahelper.exe 2024/8/1 15:06
[
Application (7 MEE)
picture
o SRR B B
HE R
v e HERNA,
= Windows-SSD (C:)
Pl
719mA [=lo

FEREI=EHA cnd” LR TR

BETRIEAIEA win + R SRFITHET NI, BN msedge . FATRMARH A BEGEE— M EIH—
B, ¥IFF Edge NEGER. EE W, RFEFIBIEIT msegde.exe, XEATANR? ARSI NMEIRAME
B, BTN EinERGSHIUEHFAMER (REEPESIFCHEK) . HIEFETF Edge &R
(55— &im) 27 C:\Program Files (x86)\|\/||crosoft\Edge\AppI|cat|onEAz LT msedge me,
MFEMGZIZIT msedge.exe B (BE°M&I%) 27E C:\Users\Lenovo BEETHIITHS . XMIER
R AT LR AY %ﬁ%&%’lﬁJEi’FEvﬁﬂh&F‘ "o FTLARA ARSI TR R Xﬁ:%—/l\éé‘
i3k, msedge.exe FE C:\Program Files (x86)\Microsoft\Edge\Application XM R T, MEAIE—
MNMRBHIEXNRE, ARERFERAENE, XAEELEER—EET, RERIESE—E
imREIAN msedge, RSESBIERIXNIGTFH msedge.exe FiziT. HNBEINMSEH 2 Edge
NESESEa0. ERIEETMERPTEAN msedge, EAEZMEIRAYEERA C:\Users\Lenovo, T
msedge.exe AR T, BRAFERSE LRI msedge.exe NMER—IHE T, H " RRAKME
L AR TESHLER " X—FRUTH, BiJBRNESAISEE C\Users\Lenovo KE!
mesdge.exe, AL Edge NS RSB,

T C\Windows\System32\cmd.e X + -

Microsoft Windows [hR7Z 10.0.22631.3880]
(c) Microsoft Corporation, {REERFEMFI.

C:\Program Files (x86)\Microsoft\Edge\Applicationzmsedge

C:\Program Files (x86)\Microsoft\Edge\Application>

7 C\windows\system32\cmd.e» X + v

Microsoft Windows [fRZ 10.0.22631.3880]
(c) Microsoft Corporation, {REERFBRF.

C:\Users\Lenovo¥msedge
‘msedge’ A~ENabm/MERG S, BARAIBITHNER
gt b I 3

C:\Users\Lenovo>|

B MRIFSE_NEIRILL



TEEAE msedge.exe ARG ETE, BARGEN 4.2.1. Visual Studio Code (VS Code )

& MinGw FIMAIMEZZEERSY, IBEE MinGw RIBRIZREHERAY msedge.exe B1R, AIEEAIFE
win + R RFTFREAOLRIE, BN msedge, BEM! Edge MMSSEtESm! X—NSRMNE “ BHiS
Fl path hISENRERERER". EFRENARKIE!

 RiERETE

C\Program Files (x86)\Common Files\Oracle\Java\javapath
C\Program Files\Python310\Scripts\

CA\Program Files\Python310\

%SystemRoot%\system32

%SystemRoot%

%SystemRoot%\System32\Wbem
%SYSTEMROOT%\System32\WindowsPowerShell\v1.0\
%SYSTEMROOT%\System32\OpenSSH\

C\Program Files (x86)\NVIDIA Corporation\PhysX\Common
CA\Program Files\NVIDIA Corporation\NVIDIA NvDLISR
C\ProgramData\anaconda3\Scripts
C\ProgramData\anaconda3\Library\bin

CA\Program Files\dotnet\

CA\Program Files (x86)\Microsoft SQL Server\150\Tools\Binn\
CA\Program Files\Microsoft SQL Server\150\Tools\Binn\
CAProgram Files\Microsoft SQL Server\150\DT5\Binn\

CA\Program Files\Git\cmd

Mw : ing...
I- C\Program Files (x86)\Microsoft\Edge\Application

C\Program Files\Microsoft SQL Server\Client SDK\ODBC\170\Tools\...

C\Program Files (x86)\Windows Kits\8.1\Windows Performance Tool...

#FE(N)

JR4E(E)

HEE(B)...

HER(D)

iw:2(Y)

TE(O)

GRAESTAN(T)...

LW

msedge.exe FUIMETEKRIR

EHMRIREAIE—MEFMIZINEZERR, TeH(EWEETE, REERIIE! FiIEk
BREFTLHRBIMRN: REET—MEFN, RTEIAER TESHILER, RFEESE path
PIEERIREE. (FIEBREXDERFARNERCTTAFEISHE TE? IBABAIAIBRTE—
T, HESIULIERRE win + R IRELRKISTRIEEFNISMERERVRENE? X MAEBELSIR
SEi, RIE(RAYFR AN i —inE !

4.3. IENFS) C++


af://n1369

5. RERE—MZILIR — OpenCV

OpenCV B—EEEEXRITENINTE. ERMTFENTENE %, MERHIEGUEEIES
HIlasFIRE, OpenCV JIFifizm 7 it BN R MIARIFTBE BT =, | ZhAETFII. E7.
B SREFZ N,

OpenCV B3 X EEAYI#EA

EAE, (REFEMRANSE—INEWIR, FIFRNRTHI—LEARNR OpenCV RIEAREL, Al
BNEGENERESANTF, BEIRE OpenCV ELFRIE FRIN A, HIR T B XITCHIERMENIR
HEITEANREST, £ 5.5. MELHSIES FARESTEFHENEE, RIBEESETR—1+
FHERERITIRBINE. FEREFZRIFITEEBEBITSLHRER OpenCV FEARER.

5.1. #JiH OpenCV

OpenCV (Open Source Computer Vision Library), Z—1NEFERIITENI#/ZE. OpenCV FHTFFF
KLAIRIEIGLLIE, it BV REZREIFE .

FKRBEERR

AILAGE OpenCV 2IREAMTZRIE— " iR ", ERtBENRANEM. SRH T FENEG
SRR EN IR TR, HZNATERTENRENAES, TEX MUEERYS OpenCV
B-LEETRIAR.

e BiliBili #I3f: OpenCVE(t4? OpenCVEEZ

<

5.2. 23] OpenCV ZHj

E53 OpenCV FEizr), B—LEALSHEREEARER, XBHS|FEBRmAFEREERA
{THECVEOIRoboMasterfilimB) = 5.0. CV BOEIRMHES =15,

EXREDIHMER IMAFERTRENG L, MEERERIRER AP, RITEEARINATR
ERENEE. S, AUETH—TERF (REFZRSEM) PR, XeeBitR(TRNER
BiZNERRIEIE, NMEFERAXEEE, HIBRHMRBEEEREM R, WRARZEA AP
ATHRRE, BAREEBRAVESHEIRR, WTRABRNEEENMEEDRLELBHARE.
NHEE* “ (ERRHAIBRESERIEERT ™ RIRIE.


af://n1380
af://n1386
https://www.bilibili.com/video/BV1iG4y1s7jQ/?spm_id_from=333.337.search-card.all.click&vd_source=a6f0e4e67aebf89dd9703e20cf42e7d2
af://n1397
https://github.com/HNUYueLuRM/vision_tutorial/blob/main/%E4%BA%86%E8%A7%A3CV%E5%92%8CRoboMaster%E8%A7%86%E8%A7%89%E7%BB%84.md
https://github.com/HNUYueLuRM/vision_tutorial/blob/main/%E4%BA%86%E8%A7%A3CV%E5%92%8CRoboMaster%E8%A7%86%E8%A7%89%E7%BB%84.md#5.0.CV%E7%9A%84%E5%B8%B8%E8%AF%86%E6%80%A7%E6%A6%82%E5%BF%B5

BEANI&FE AR OpenCV f1—LE WEIREERZ RN, BiIEBNEEREAINANE, TH
£ OpenCV B Documentation #] Tutorial +9i¥4, £2fF doxygen AERHIFMESRYR S,

B XL, RIRPBELTF. £ GitHub HEXARALURE Issues , FMIEMFAE—RITISHE
A,
TiEBRIFER

o BF: GREMNREGIIEARRT, GREITIECREMMAZATEIR. EHHEH—ARERLL
AR RIS, S ENSRRNFIERRFR, NZEERR YR RE=EAMAIR
eIt BEEEEESBS, ARMSAN—KER2ESNT. EEGLENEES, HHE
BEGME—PTRE (MNREBREERNE) . AR MR E, SERUITMEN. SERER
ERrS, TESNBHRETERIHTS.

BN B B EEEN 1T
—KRRENER, B—MMEEREN.

o BERE: BXETHHBERDESN, ERETENPEEIEEREHI. FE—MEEMR
ERAIMZ(bIVEIMHERRE, TUEFRGER —~BUERYER. BITRAIs( e 2Rt
HERTMAE, FE—MEERERNESE, HERTHNERHNFE, TERIEEET
HEZRHETINTLE L.




BRUREEGIXL, ER24RERNEGRERRESTHIZR, BITELRIBR

B RiEEAn-[TEXN T T HHEF(https://blog.csdn.net/csdn66_2016), Sl

o BEHMMETE: J—KEGRE—MEERR, thRERT—MEERNER, HIXKKE

B, #E——1RE (KE) BEPRE.

—SKLUREER U RIAYSRIEN =R A

L—KEREZEUEENF R RE, BEVEE="EE, Bl Red Green Blue (RGB) , &MNEE
HE—NERE, [EEPHNE— N TEHFEES 0~ 255 19E, SNNARNEESE. (FHANE FEH
SEM, RESFENEENHRsEEGEEFILEMEEEES, WIS ARRTAN—FE

¥t EABEETH/FIREDEFE.

l)—ﬂ)ﬁ?ﬁ SA=MEE

[&7 RGB =g, rEEMARNEESSEI HSV. YUYV, LABZ, {tfil#i2iRE HI8e/EIARRMN
Tad, BREXLTEFHIE— RIS, MEEEXNAR LS E (FIZ%EREE
SHESs) .



RGB Color Space

S Frrrrrrrrrs

0.4

0 0
Green Red

RGBT RE EHERR

anep. >

HSVZS[EIRIALtREl (FEAKTRER)
o BBMERERBHN: HTIRHROTESENEN, BiISBEEMEXSEGHITESE. FiE
E R Bt&N—ARE bmp,jpg png tif.gif &, AEIEEFIEEERENSBA=EX/NE, BRE
EZE2EENE S BPRIXE—R.

5.3. AlI'J Opencv For Python

XERMEFE—ABHAZNESES:  (Python OpenCV MAIEEEBEAREY)) . XABRE
%, FENEGGENEMEREEHE, RESHFAN]. (FULEEREENEEE TEE. LI
Hb, BIEFERANRINTLUBEE XS OpenCV Python Tutorials (3hR) . AIBRRAREREFHI
&, {REETLITE B it EEHEER OpenCV RBERSER, EXERAMEEIER.



af://n1435
https://opencv-python-tutorials.readthedocs.io/zh/latest/

5.3.1. IFiRiEEE

1. &% PyCharm 5 Python

TEiZ%E PyCharm Community Edition (Windows sazflttal, Ubuntu sghltbélh) | &%
python (Windows saiEItbgh) , JFMEFEE 3.2. BLE Python IAE ,

2. &%z opencv-python #1 opencv-contrib-python

iE& OpenCV 5 Python [RAFEXR (mfLAEIE[EE) BNSIRE, LA opencv_python-
3.4.0.14-cp36-cp36m-manylinux1_x86_64 A, EHeh 3.4.0.14 & OpenCV [RAS, cp36 Fnxd
RZAY Python fRA<J9 python 3.6, TIfEEHRY linux KFRE linux kA,

AEEBC Python iRA, FEE Opencv BINRAS Z [FEIEER pip 2RI,

pip install opencv-python==3.4.9.33 # 4t OpencVv JiRAZER Python AN !

Z% opencv-contrib-python, #HEEFINT —LEI/MAE, tLIN—LASHRENIEL, EEEAY
OpenCV F218EH, EEFIMNEXN ES.

pip install opencv-contrib-python==3.4.9.33 # JRA&S%H 5 Opencv R4S !

5.3.2. YiEtEr8

EFIN—EEE PP ROBERNER EEN—E, BRNACTEETNREE Tk, EN
FAE 0.3. EARRIEEN AR, FIIARELN, TCTARTEN LE—THE. FTEHERNIXEH
MEDERMM T —LER, LUERIRGERZ>ATE.,

FiErERs

158 Python50penCV REENIVE

28 BEFRNE REBRNINE

$3E ERGERNENRE BEAMRYE(E, Yis

SBAE  GROVERME <A T, —RATRE

$5E BETaSEE REBIR, —CEHRIER
SBoE  RHIEMANT 6.55 6.6 AILINE, HARERER
F7E BHNLETHE HIRE, AZESBEARNNFES
F8E EGRIBIELE 2! 8R! ER!

$BoE ERINEE 9.4 LIAE, HEREREA
F£108  1EHRIE g e

BB JORE EhE! ||


af://n1438
https://www.jetbrains.com/pycharm/download/?section=windows
https://www.jetbrains.com/pycharm/download/?section=linux
https://www.python.org/downloads/windows/
https://pypi.tuna.tsinghua.edu.cn/simple/opencv-python/
af://n1453

FisEtErs

B12E RBIRSEK B, BERRFEREAA
FI3E BN B! BER! BER!
B4R ek B, ome
IS8 ARSNFARIRS RSB LIE—T
168 MREBIBFTRERS IRERIRE

5.3-Extra. SISE (.dIl) 55835E (.lib)

5.4. AI'J OpenCV For C++

5.5. Opencv IRESLKS5IES

LIAERENFS, REEXS OpenCV FRIEARREE 7 —EMN T, BFRBRIDARIEZN
falfsEF8 OpenCV FHIREE EELIRIE EF'MMH%JE’JU.JE S 1171' ﬁH?Elfu = Zﬁ*ﬁ%ﬁﬁkﬁﬁﬂﬁ
u:r‘]*BTIﬁE TEAT, A=A (2024 F4E S 2=
18 " =10 MR (2 |E5E) (RERE Sfoé% 26 ﬁﬁ%ﬁéﬁﬂw EPFE{E%E’JMMJGH
HGIF#T 1#%’4’: ZEirEBE5EM (2023 FHE S i
ZINPY: YimkeR (RS SIEEY (RERE ﬁszé% 24 FﬁEﬁQEMLJ) R, L,GEW EITJ—:A
SRR,



af://n1510
af://n1517
af://n1525
http://lei.org.cn/uploads/soft/240402/1-240402142540.pdf
http://lei.org.cn/uploads/soft/240402/1-240402142540.pdf
http://lei.org.cn/uploads/soft/230417/1-23041G41H1.pdf
http://lei.org.cn/uploads/soft/230417/1-23041G41H1.pdf
http://lei.org.cn/uploads/soft/230417/1-23041G41H1.pdf

5.5.1. #5858

5.5.2. EIARIMI—RRIRTE

5.5.3. i[RHSfFiE

Bx

o 1.INEENR

° 2.%\ 7N

[ )
S8}
=N
Z
[l
g

o
1.I08EN48B
R Theg
FARGRE B MRS P R AT RS
Eyaing G I AN RS ERTA
BB STRAIERE, ERREnEaEa

2. EBR
%3R5l

ERSIRBIET OpenCV BESHZ, BIIAERINMEXRTIRAIEESFMEEN, RBIGEFEDHELL
R _HRIOAINMESR.


af://n1527
af://n1530
af://n1533
file:///C:/Users/Lenovo/Desktop/%E7%AE%80%E9%94%8B
file:///C:/Users/Lenovo/Desktop/%E7%AE%80%E9%94%8B
file:///C:/Users/Lenovo/Desktop/%E7%AE%80%E9%94%8B
file:///C:/Users/Lenovo/Desktop/%E7%AE%80%E9%94%8B
file:///C:/Users/Lenovo/Desktop/%E7%AE%80%E9%94%8B

frames = O X

BYaiRs!

EMEIREIET OpenCv RIEREZE, BEHSEN., REEK. BRFIEHERSFEEDNA.



B frames = O X

| —

3 KERIAIR
PRk

ELE4F OpenCV-4.8.0 BIiTENIZSE
USBIR {5k

ERHEK

OpenCV-4.8.0

4 IEFHESE
RiZE



l TEFFTE '

{5 LI
\ v
FERGIRS EEiRE
Y
ReE &t o RS TR
A
Y Y
RME IRE]O
ElERAtE EfgTgE .
Y
BT o N
%i,q,ﬂjux FERE <ECEREFH>200>

5.5CIAE R

#ialt

SAREMER SR ZE,

#include<opencv2/opencv.hpp>

#include
#include
#include
#include
#include
#include
#include

<opencv2/core/core.hpp>

<opencv2/imgproc.hpp>
<opencv2/highgui/highgui.hpp>

<iostream>

<chrono> // % <chrono> k3T T i A 1) AH 2 R A
<thread> // % <thread> 3k3C{FFTli FHZEFEA ¢ R 5L
<serialpPort.h> // BRI OFEL 4

using namespace std;

using namespace cv;

TEXHIE R & RARR — BB E.

Mat frames, img_gray;
int thresholds = 100;




HAIFERBESMEM QRFAEDR, EAXHIIAREARE, FAFIFENRUED HSV &
¥xE, REETEHRNSEE.

int Hmin = 11;
int Hmax = 16;
int Smin = 41;
int Smax = 255;
int vmin = 150;
int vmax = 255;

int Hminl = 0;
int Hmaxl = 180;
int sminl = 0;
int Smaxl = 160;
int vminl = 0;
int vmaxl = 80;

o EX—MRABIEBRIRE,

Mat Blackbetect(Mat img)

{
Mat img_hsv, mask, ret;
cvtColor(img, img_hsv, COLOR_BGR2HSV);
Scalar lower(Hminl, Sminl, vminl);
Scalar upper(Hmaxl, Smaxl, vmaxl);
inRange(img_hsv, lower, upper, mask);
bitwise_and(img, img, ret, mask);
imshow("mask", ret);
return ret;

3

o [FIBGREBEFBERIFIRREMIAEANEEESE , TAEXTBGREE, HSVAERE
IFFEEMNREERNER, BNENREE, SEHTReZENNtE, MEEREmITE
El, FrLAESTEEIRAIRT, EICiGBGREEIRAHSY,

cvtColor(img, img_hsv, COLOR_BGR2HSV);

BGR &3 FAYHERS



HSV &3 FaYRERS
B ihsv = O X

o REHSVHGEE, MEHEZENE. XEeERSHENE, HEEET.

Scalar lower(Hminl, Sminl, vminl);
Scalar upper(Hmaxl, Smaxl, Vmaxl);

o fRIBFTATIRY HSV SERIEEEERIENE, FHISZ5EBRDE.

':

Scalar lower(Hminl, Sminl, vminl);
Scalar upper(Hmaxl, Smaxl, Vmaxl);



o [EvEdinRange®(tfa, MHHIIRE—ENXER, ATENEMNEIRSEBERINER, X8
HIT5EE, RENREEEGR LINTHEE,

bitwise_and(img, img, ret, mask);
o EENRRREZNEIR.

imshow("mask", ret);

Biret — O X

o IEXNFENRE—KERLEEIR

return ret;

o EX—NMRBIEBNERL, AFEIRS LA

Mat YellowDetect(Mat img)

{
Mat mask_y, img_hsv, ret2;
cvtColor(img, img_hsv, COLOR_BGR2HSV);
Scalar Tower(Hmin, Smin, Vvmin);
Scalar upper(Hmax, Smax, Vmax);
inRange(img_hsv, lower, upper, mask_y);
bitwise_and(frames, frames, ret2, mask_y);
imshow("mask_y", ret2);
return ret2;



o NIEIGIHITIRALE.

Mat Filter(Mat img)
{
Mat retl;
cvtColor(img, img_gray, COLOR_BGR2GRAY);
GaussianBlur(img_gray, img_gray, Size(7, 7), 0, 0);
threshold(img_gray, img_gray, 2, 255, 0);
Mat kernell = getStructuringElement(MORPH_RECT, Size(ll, 11), Point(-1,
=i))¢
morphologyEx(img_gray, img_gray, MORPH_OPEN, kernell, Point(-1, -1), 1);
morphologyEx(img_gray, retl, MORPH_CLOSE, kernell, Point(-1, -1), 1);
return retl;

o ANTHATTERENEE, TRERECAKREE.

cvtColor(img, img_gray, COLOR_BGR2GRAY);

FEaE 2024-08-11 112904
o FEHmERHITEIRNE, FEREINFSE.

GaussianBlur(img_gray, img_gray, Size(7, 7), 0, 0);



B blur - o X

o WER—ENK, pERESeNEE.

threshold(img_gray, img_gray, 2, 255, 0);

o EMFFHEEMAzHEATZ,

Mat kernell = getStructuringElement(MORPH_RECT, Size(1ll, 11), Point(-1,
=1L)) ¢

o HITHEE, HEAPENERAEEHIVERIER NEREEEAAR, HEE, (EINReER
EiEH.

morphologyEx(img_gray, img_gray, MORPH_OPEN, kernell, pPoint(-1, -1), 1);



B open — a X

o HTIAEE, HRNERET, AREEEHMINETE,

morphologyEx(img_gray, retl, MORPH_CLOSE, kernell, Point(-1, -1), 1);

B img_gray - O X

o IREIREIRLERIEIR.

return retl;



o HTEHECEMIFEXINEIRAIREL.
for BNEBHE—MEE, HHES—MEENER, BifEIERAEARIR B, MREE
HECERER/\IMEFERZFHRE 1, MNRARERRE 0,

int Contours(Mat img, double area)

{

vector<vec4i> hierarchy;

vector<vector<Point>> contours;

findContours(img, contours, hierarchy, RETR_EXTERNAL,
CHAIN_APPROX_SIMPLE) ;

vector<Rect> boundRect(contours.size());

Point2f rect[4];

for (int n = 0; n < contours.size(); n++)

{
double Area = contourArea(contours[n]);
boundRect[n] = boundingRect(Mat(contours[n]));
if (Area >= area)
{
rectangle(img, Point(boundRect[n].x, boundRect[n].y),
Point(boundrRect[n].x + boundRect[n].width, boundRect[n].y +
boundRect[n].height), Scalar(0, 0, 255), 3, 8);
return 1;

}

imshow("contour", img);
return 0;

o EMHERXEENER. SN EEE, DR T—MRENSIR. Bi—MEERSIER.

FFRERSIRMRXEENSIR, XOMEAREEZENERXR. |

vector<vec4i> hierarchy;

o EMEERER. —MREEH—RIINRAEN, BXERENM—IHE.

vector<vector<Point>> contours;

o EHIE. RANEENREEAICENEGHT TIE, SRR "ENE, BREELH
ERAVERAIEER.

findContours(img, contours, hierarchy, RETR_EXTERNAL,
CHAIN_APPROX_SIMPLE);

o TENRER/NINZEIRIERS.

vector<Rect> boundRect(contours.size());

o EMENVYMEEF,SHR. 80N " $HFERMrR, DRIRENELA. ALEH. BTENA
TR,

Point2f rect[4];



o IWHEIEHERE, FHeEEArea,

double Area = contourArea(contours[n]);

o NE—MRERTERIVIMEER,, BERMEFE vector<rect>
boundRect (contours.size()) .

boundRect[n] = boundingRect(Mat(contours[n]));

o T ERRIER/NINEIERY.

rectangle(img, Point(boundrRect[n].x, boundRect[n].y),
Point(boundrRect[n].x + boundRect[n].width, boundRect[n].y +
boundRect[n].height), Scalar(0, 0, 255), 3, 8);

o FREIER.

int mainQ

{
namedwindow("frames");
namedwindow("mask_y") ;
namedwindow('"'mask") ;

int minDist = 1000; //&H/NMEE

int paraml = 150; // CcannyiiZ sl m BIE , SRFFRTFT T Canny [ RI{E — 2
int param2 = 11; // KFZBEA A

int minRadius = 45; // &/D¥RE

int maxRadius = 100; // #K¥42

createTrackbar("r", "frames", &minRadius, 300);

createTrackbar("p", "frames", &param2, 100);

createTrackbar("Hmin", "mask_y", &Hmin, 255);
createTrackbar("Hmax", "mask_y", &Hmax, 255);
createTrackbar("smin", "mask_y", &Smin, 255);
createTrackbar("smax", "mask_y", &Smax, 255);
createTrackbar("vmin", "mask_y", &vmin, 255);

createTrackbar("vmax", "mask_y", &max, 255);

createTrackbar("Hminl", "mask", &Hminl, 255);
createTrackbar("Hmax1l", "mask", &Hmaxl, 255);
createTrackbar("sminl", "mask", &Sminl, 255);
createTrackbar("smax1l", "mask", &Smaxl, 255);
createTrackbar("vminl", "mask", &vminl, 255);
createTrackbar("vmax1l", "mask", &vmaxl, 255);

CSerialpPort serialPort;
const char* portName = "COM5";

videoCapture cap(0);

if (!serialpPort.open(portName, 9600, 0, 8, 1, 1))



param2,

std::cerr << "Failed to open serial port!" << std::endl;

while (true) {

Mat img_bTlack, img_y, img_grayl;
vector<vec3f> circles;
cap >> frames;

if (!cap.isopened())
{

cout << "Failed to open" << endl;

img_y = YellowDetect(frames);
img_grayl = Filter(img_y);
int y = Contours(img_grayl, 200.0);

img_black = BlackDetect(frames);
img_gray = Filter(img_black);

HoughCircles(img_gray, circles, HOUGH_GRADIENT, 1, minDist, paraml,
minRadius, maxRadius);

if (circles.size()) {
for (int i = 0; i < circles.size(); i++)

{
Point center(cvRound(circles[i][0]), cvRound(circles[i][1]));
int radius = cvRound(circles[i][2]);
circle(frames, center, 3, Scalar(0, 0, 255), -1, 8); // ##IH
circle(frames, center, radius, Scalar(0, 0, 255), 3, 8); //%
3

if (circles.size() > 0 && y == 0)
{

cout << "weight'"<< endl;

if (circles.size() == 0 & y == 1)
{

cout << "table" << endl;

if (circles.size() > 0 && y == 1)
{

cout << "both" << endl;

if (circles.size() == 0 & y == 0)
{

cout << "none" << endl;



imshow("frames", frames);
if (waitkey(l) == 27)
break;
3

return 0;

iE

o NTHERBMFES, KIEEN.

namedwindow("frames");
namedwindow("mask_y") ;
namedwindow("mask") ;

o EXNEXEFEREINSEE.

int minDist = 1000; //fH/NEE

int paraml = 150; // CannyiiZA il RIME , REFRURTRG T Canny (1 BRI E — £
int param2 = 11; [/ KT ZBMEFE AR

int minRadius = 45; // &/N¥4&E

int maxRadius = 100; // ¥4

o BIEiBa%K.

won

createTrackbar("r", "frames", &minRadius, 300); //BH/NFEz

createTrackbar("p", "frames", &param2, 100); / /KT iZBEH 2 N E
createTrackbar("value", "retl", &thresholds, 300, canny_callback); //—
{EALBI{E

createTrackbar("Hmin", "mask_y", &Hmin, 255);

createTrackbar("Hmax", "mask_y", &Hmax, 255);

createTrackbar("smin", "mask_y", &Smin, 255);

createTrackbar("smax", "mask_y", &Smax, 255);

createTrackbar("vmin", "mask_y", &vmin, 255);

createTrackbar("vmax", "mask_y", &vmax, 255);

createTrackbar("Hminl", "mask", &Hminl, 255);

createTrackbar("Hmax1", "mask", &Hmaxl, 255);
createTrackbar("sminl", "mask", &Sminl, 255);
createTrackbar("smax1", "mask", &Smaxl, 255);
createTrackbar("vminl", "mask", &vminl, 255);
createTrackbar("vmax1l", "mask", &vmaxl, 255);

o 7FEBHCSerialPortZ8HIRISR; IREHEMR,

CSerialPort serialPort;
const char* portName = "COM5";

o FIFHEEGL. OFRTFTHENARGSL.



VvideoCapture cap(0);

FIFF RO EER O ZERMINF .

if (!serialPort.open(portName, 9600, 0, 8, 1, 1))
{

std::cerr << "Failed to open serial port!" << std::endl;

EXEFEXRTRENZNEEENESR. 8= NEREHEE, DHIREUXAR,

Oy BIRFIEAYHFZ.

vector<Vvec3f> circles;

B EGEEERIIiEFZ frames,

cap >> frames;

SNERIRARSLF TR, Hui"Failed to open”,

if (!cap.isopened())
{

cout << "Failed to open" << endl;

ARNESNERE, YSREYS.

img_y = YellowDetect(frames);

r

BYimg_y - a X




o TENEYEEZRISTAIE A T,

img_gray = Filter(img_y);

B Yimg_gray1 — O X

o HAEHKEMAEEIRNRE. B 7HReNERIRE, EYMamALANIHIHIRE].

int y = Contours(img_grayl, 200.0);



B frames = 0 X

j —

o FFENEERRE, VI RBIES.

B 1img_black - a X

o FIERBECERZ RUSTRIE At TIALIE,

img_gray = Filter(img_black);



B Yimg_gray - O X

o EIEXRTHRFIE.

HoughCircles(img_gray, circles, HOUGH_GRADIENT, 1, minDist, paraml,
param2, minRadius, maxRadius);

o MRRHEE, NiEhHE— 8, HEEOINHER, FatBEOMERIIMEES.

if (circles.size()) {
for (int i = 0; i < circles.size(); i++)

{
Point center(cvRound(circles[i][0]), cvRound(circles[i][1]));
int radius = cvRound(circles[i][2]);
circle(frames, center, 3, Scalar(0, 0, 255), -1, 8); // 4L
circle(frames, center, radius, Scalar(0, 0, 255), 3, 8); //%HI=
L[5
}



frames — O X

r: 45

p: 11

I

o FTHIKT, WMFRRBIZIEFEFEHNERT/N, WANRIRBIZIES, RT™MAAE
“weight”, STAAVBEMYATLABITIE, MBI,

if (circles.size() > 0 & y == 0)

{
std::string sendData = "weight";
int sendResult = serialPort.send(sendbata); //Ki%%HdE
if (sendrResult > 0) {
std::cout << "Send: " << sendData << std::endl;
3
else {
std::cerr << "failed to send" << std::endl;
3
3

o MFKERBZIEFEFCHNERERERER, WANRIRBZIENS.



if (circles.size() == 0 && y == 1)

{
std::string sendbData = "table";
int sendResult = serialPort.send(sendData);
if (sendResult > 0) {
std::cout << "Send: " << sendData << std::endl;
3
else {
std::cerr << "failed to send" << std::endl;
3
}

o YNFRIRAZIEFEEGREREIIEASEE, WAEEMEYSERRAIET .

if (circles.size() > 0 && y == 1)

{
std::string sendData = "both";
int sendResult = serialPort.send(sendData);
if (sendResult > 0) {
std::cout << "Send: " << sendData << std::endl;
}
else {
std::cerr << "failed to send" << std::endl;
}
}

o MRRARFIFIEFHEEENERIS/N, NIANERNEYSEIREREIZ,

if (circles.size() == 0 & y == 0)

{
std::string sendbata = "none";
int sendResult = serialPort.send(sendData);
if (sendResult > 0) {
std::cout << "Send: " << sendData << std::endl;
3
else {
std::cerr << "failed to send" << std::endl;
3
}

o RHERFM. HEFH WM FEsARA LR IERFIETT.

if (waitkey(l) == 27)
break;



5.5.4. Opencv IRE L

) BIEEE) ) (ﬁﬁ..tJ:T' SZ*él% 24 ﬁﬁ%ﬁ*ﬂiﬂx]) &ME’JE%@%EE%TJL HED \”JLH%JH:.'
IR (=i ) | IOuURENAMRING (S55HE) X=fm. NESIRREFEAIRZSNA
INE L.

6. lilixREF> —— YOLOV5 BEcES5EH

TERBZZTHLE, YOLOVS (B BFreIRTEIAIAERARE, LIRSLATIEFISEET K. MENS
BEEVDBFLT, YOLOVS ER/RIL T HIEAXRIMERE, )/ 2B TESH. EEmiE. YA

T FZ B E L,

YOLOV5 B/ t&AAYiHIA

TAE, (REUSEMREFIN—EMS, FEIWAEEMER YOLOVS X—B AR BN
A, {RETHE YOLOVS EXLfFRAHRIEEY, INRECESMUHN ZNA. ETkK, (RAMUEE
SJUNAZAFNECE YOLOVS RNEITING, FHBd —LE BRI TIRED)I5FIHEE, (RIBGZE3a00
4B CREE —— MIREIREENIGBEREE. &5, ATHREREFEESEER YOLOVS, £
XXX, HAESETEHFENER, FRIEECHER YOLOVS RillG—MEE, SEARETFIIREFS
HHFLE, BILRMEBTREFEIF—IERIIAA.


af://n1777
http://lei.org.cn/uploads/soft/230417/1-23041G41H1.pdf
http://lei.org.cn/uploads/soft/230417/1-23041G41H1.pdf
https://detail.tmall.com/item.htm?abbucket=3&id=20641176431&ns=1&%20spm=a230r.1.14.1.768d492e7hNMeX&skuId=28984377291
https://item.jd.com/10043847357848.html
af://n1788
af://n1793

6.1. Windows TfctE YOLOVS IfisE

%= Pytorch GPU jR&

L% PyCharm, FIEBMN 3.2.1. PyCharm Community Edition ,
o L4 Anaconda, EMAERIR. BEAEN 3.5.1. Z2E Anaconda EATEAIEEZIA
e ¥TFF Anaconda Prompt i\

conda create --n yolov5 python=3.8 # fiJg—/4%~ yolov5, Python |i4H 3.8 [

8

o BN

conda activate yolov5 # iE¥is

IHRHREZIRPING (yolovs) HIFHMIAERMINEISyolovSINE, (TR2E, BMAIESHIZE
(base) .

7] Anaconda Prompt

develop Install a Python package in 'development mode'. Similar to ‘pip install
——editable".

doctor Display a health report for your environment.

export Export a given environment

index Update package index metadata files.

info Display information about current conda install.

init Initialize conda for shell interaction.

inspect Tools for inspecting conda packages.

install Install a lisy of packages into a specified conda environment.

list List installéd packages in a conda environment.

metapackage Specialty j}ool for generating conda metapackage.

notices Retrieve fatest channel notifications.

pack See ‘cogda pack —-help.

package Createflow-level conda packages. (EXPERIMENTAL)

remove (uninstall)
Rengve a list of packages from a specified conda environment.

rename Rgffame an existing environment.

render Bxpand a conda recipe into a platform-specific recipe.

repo See ‘conda repo —-help'.

repoquery Advanced search for repodata.

run Run an executable in a conda environment.

search Search for packages and display associated information using the MatchSpec format.

server See ‘conda server —-help'.

skeleton Generate boilerplate conda recipes.

token See ‘conda token —-help".

updated¥ipgrade) Update conda packages to the latest compatible version.

(base) @Users\Lenovd>conda activate yolovs

(yolov5) [C:\Users\Lenovo>

e i win + R, HIN cmd FIFF&is


af://n1793

jJLJLJLi_JLJL_,LE

= ‘ X

1 Windows SSRIBIRFTONIOERR, SIRITFHENANER. U4
=1 s SR Internet HIR.

() | E

o | m RIZS(B)..

o LRI nvidia-smi ZRTREE, EEHHERSE—ITAY cuba version J5ERAIRNEREEMN
BRI CUDA R,

¥ C\windows\system32\cmd.e» X + v

Microsoft Windows [fR74 10.0.22631.3880]
(c) Microsoft Corporation, {REEFFEIF.,

C:\Users\Lenovo>nvidia-smi
Wed Aug 14 17:01:41 2024

NVIDIA-SMI CUDA Version:
i

Name TCC/WDDM Disp.A | Volatile Uncorr.
Temp Perf Puwr:Usage/Cap Memory-Usage | GPU-Util Compute M.

@ NVIDIA GeForce RTX 4060 ... WDDM 00000000:01: BG @ On
N/A  42C 2w / 125W 1471MiB / 8188MiB

1\SOLIDW~1\SLDWORKS.exe

C:\Program Files\Tencent\QQ\QQ.exe
. .~1\SOLIDW~1\SOLIDW~1\sldProcMon.exe

:\Users\Lenovo>

o TENIEEESPIEE PyTorch EM: https://pytorch.org/ ¥TH/EME FEIZEIX /N RE.


https://pytorch.org/

Join us in Silicon Valley September 18-19 at the 2024 PyTorch Conference. Learn more.

learn v Ecosyste Edge v Docs v Blog&News v About v BecomeaMember ) Q

recommended package manager since it installs all dependencies. You can also install previous versions of services.

PyTorch. Note that LibTorch is only available for C++

NOTE: Latest PyTorch requires Python 3.8 or later. aws  Amazon Web Services >

Google Cloud

view ly >
PyTorch Build Stable (24.0) Preview (Nightly) Platform
Microsoft Azure >

CUDA 121 CUDA 124 ROCm61 CPU

Your OS Linux Mac

Compute Platform CUDAT

pip3 install torch torchvision torchaudio --index-url https://download.pyt

Fr i G orch.org/whl/cu118

Previous versions of PyTorch >

ECOSYSTEM see all Projects >
o HBTFHAIFAREAE Windows TR Conda BEFINE, FRLATEXEIKAIEREE windows 1 conda, &
SIERE python, CUDA RRAZEKXT PyTorch hRA, BlMNFZBIEZEIR CUDA RRAR 12.3, BBA
T PyTorch RIROZIERE 12,1, SIREBEAMAIREILAE NG EHEZRIR CUDA XIRZAT Pytorch
WA, HEETRE, IS TEIESHUMEEIZEFIFAY Anaconda Prompt 1, IR FRIEEEFR

Join us in Silicon Valley September 18-19 at the 2024 PyTorch Conference. Learn more.

Learn v Ecosystem Edge v Docs v Blog & News v About v BecomeaMember ) Q

Select your preferences and run the install command. Stable represents the most currently tested and

supported version of PyTorch. This should be sitable for many users. Preview is available if you want the Get up and running with PyTorch
latest, not fully tested and supported, builds that are generated nightly. Please ensure that you have met quickly through popular cloud
the prerequisites below (e.g., numpy), depending on your package manager. Anaconda is our platforms and machine learning
recommended package manager since it installs all dependencies. You can also install previous versions of s

PyTorch. Note that LibTorch is only available for C++

NOTE: Latest PyTorch requires Python 3.8 or later. aws Amazon Web Services >

Google Cloud

PyTorch Build Preview (Nightly) Platform >
Package Conda Pip LibTorch Source
Compute Platform CcuDAT18 CUDA124 cpu

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c pytorch

Microsoft Azure >

Run this Command ¢ nvidia

Previous versions of PyTorch >

o MNEYRLAEELER, HalLAFERE conda, XU Pip. ZIESBEI%ERE Conda —&L,
o i PyTorch REZTImIN
[EE 10N

conda Tist

A pytorch MRRIEE



7 Anaconda Prompt

pysocks 7. pyh07601188_6 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python .8. hude®772_0_cpython https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python-dateutil . pypi_0 pypi
python-fastjsonschema .20. pyhd8edlab_6 https: i .tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python-json-logger .0. pyhd8edlab_6 https: .tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python-lsp-black .0. pyhd8edlab_0 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python-lsp-jsonrpc 1. pyhd8edlab_60 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python-lsp-server . pyhd8edlab_60 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python-lsp-server-base . pyhd8edlab_6 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python-slugify pyhd8edlab_6 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
python_abi 4_cp38 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyhd8edlab_0 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
py3.8_cudal2.1_cudnn8_0 pytorch
hde6ce7c_5 pytorch
cuda pytorch
pyhd8edlab_6 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
py38hd3f51bu_2 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
py38haa2ulfe_1 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
py38hd3f51bd_0 https: s.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
py38h91455du_1 https: .tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
py38h3c56b06_0 https: .tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyhd8edlab_60 https: .tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyhd8edlab_6 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
ho6adcU9_23 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
hubf5cle_u https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyh9208f05_0 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyhd8edlab_60 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyha770c72_0 https: .tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyhd8edlab_60 https: .tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyhd8edlab_60 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyhd8edlab_0 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pypi_0 pypi
pyhd8edlab_0 https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge
pyh9f0adld_o https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud/conda-forge

pywin32-ctypes
pywinpty

ELLE

pyzmq

qdarkstyle
gstylizer

qt-main
qt-webengine
qtawesome
qtconsole
qtconsole-base
qtpy

referencing
requests
requests—oauthlib
rfc3339-validator
rfc3986-validator

PASTELE TN

ITRTEE
e e W
© 0
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python
import torch
torch.cuda.is_available()

SNERE&ImIRE] True FHRENIAUER PyTorch L4epkIl.

] Anaconda Prompt - python X + v

(base) C:\Users\Lenovo>conda activate yolov5

(yolov5) C:\Users\Lenovo>python
Python 3.8.19 | packaged by conda-forge | (default, Mar 20 2024, 12:38:07) [MSC v.1929 64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>> import torch
orch.cuda.is_available()

T%k YOLOV5

o TENILEEEEZR yolov5: YOLOVS in PyTorch > ONNX > CoreML > TFLite - GitHub , [ FEIFE!
Releases , /AT v7.0 - YOLOV5 SOTA Realtime Instance Segmentation ,



https://github.com/ultralytics/yolov5

data

models

segment

utils

.dockerignore
.gitattributes
.gitignore
CITATION.cff
CONTRIBUTING.md
LICENSE
README.md
README.zh-CN.md
benchmarks.py

detect.py

RN rEErEErERrElrER-rERrEN-rERrER-EE SN BN BN |

export.py

[ hubconf.py

Ultralytics Asset URL Update (#13181)

Update CoreML exports to support newer *.mlpackage ...
Ultralytics Asset URL Update (#13181)

[Snyk] Security upgrade zipp from 3.15.0 to 3.19.1 (#131...
Add .git to .dockerignore (#8815)

git attrib

Update CoreML exports to support newer *mlpackage ...

Update LICENSE to AGPL-3.0 (#11359)

[Snyk] Security upgrade pillow from 9.5.0 to 10.2.0 (#126...

Update LICENSE to AGPL-3.0 (#11359)
Ultralytics Asset URL Update (#13181)
Ultralytics Asset URL Update (#13181)
Update CoreML exports to support newer *mlpackage ...
Update CoreML exports to support newer *.mlpackage ...

Replace ONNXSim with ONNXSIim (#13236)

Ultralytics Code Refactor https://ultralytics.com/actions (...

last month
2 weeks ago
last month
last month
2 years ago
4 years ago
2 weeks ago

last year

7 months ago

last year

last month
last month
2 weeks ago
2 weeks ago
3 days ago

last month

coreml  omnx  tflite  yolovd  yolovs

ultralytics

Readme

AGPL-3.0 license
Code of conduct
Security policy

Cite this repository v
Activity

Custom properties
49.1k stars

366 watching

<O E ARG HE

16k forks

Report repository

Releases 10

© v7.0 - YOLOV5 SOTA Realtime In...
on Nov 22, 2022

+ 9 releases

Sponsor this project

0 glenn-jocher Glenn Jocher Q

o FIFEMTE, H3 source code (zip) AT, B FH=MEETSHEENS, X
BT REERR D 2.

BtE YOLOVS FIREE

o FIFFRIA TIFAIS S, #,E] requirments.txt FIFF, & numpy>=1.18.5 K5
numpy==1.20.3, F¥% torch 0 torchvision FFLRIFITI =R,

~ yolovs

® e~

L TE

o sy

Bh

Q=%

> B

o

~ picture

~ Documentations

~ MV-CA016-10UMUC

v B e

> Windows-SSD (C)

> MR

29 AmE

« > 1 cC

% % % B »

X

Q

4L

> IbEBER >

E=1

[ best.pt

= coco128.zip
& detect.py
[) Dockerfile
& hubconf.py
[7) LICENSE

« README.md

Windows-SSD (C) > MRH > yolov5 >

NoHFE . =ETE- e

[EL =k

2024/7/11 0:02

2024/7/10 19:56

2024/7/2417:33

2024/7/10 15:33

2024/7/10 15:33

2024/7/10 15:33

2024/7/10 15:33

requirements.txt

2024/7/10 15:33

& testpy

& trainpy

|1 tutorialipynb
[ yolovsl.pt

[ yolovsm.pt
[ yolovsn.pt

[ yolovss.pt

2024/7/10 15:33

2024/7/24 12:56

2024/7/10 15:33

2023/11/11 8:07

2023/11/11 8:.07

2023/11/11 8:04

2024/7/10 18:21

— o X
£ yolovs iz Q
B ==

yolov5 (29 MRHE)

o RS LUREG N ES T
HERREA.




E  requirements.ixt requirements.txt . F

File  Edit  View o]

# pip install -r requirements.txt

# base

matplotlib>=3.2.2

#logging
tensorboard>=2.4.1
# wandb

# plotting
seaborn==0.11.0
pandas

# export
# coremltools>=4.1
# qnnx>=1.8.1
# scikit-learn==0.19.2 # for coreml quantization
Ln 11, Col 3 603 characters 100% Unix (LF) UTF-8

o BAIREUTRE ERIEEEE, BN ond , RREZE, RHLKR,

~ yolovs X + — o X
& - 4 C cmd]| X 1E yolov5 thilizx Q
, cmd R
@z % O (B s
=
P | =1 (2L
[ best.pt 2024/7/11 0:02
%= coco128zip 2024/7/10 19:56
o =m »
& detect.py 2024/7/2417:33
L FE »
- [) Dockerfile 2024/7/10 15:33
CR * & hubconfpy 2024/7/1015:33 \;
RaEs » [) LICENSE 2024/7/10 15:33
O=% » « README.md 2024/7/10 15:33
u R » requirements.txt 2024/7/10 15:33
=
— | requirements.txt
oy » @ testpy 2024/7/10 15:33 | req
-~ picture » & trainpy 2024/7/24 12:56 ® s
|] tutorialipynb 2024/7/10 15:33
~ Documentations »
oo [ yolovsLpt 2023/11/11 8:07 mEs
[ yolovsm.pt 2023/11/11 8:07 sem) Text Document
[ yolovsn.pt 2023/11/11 8:04 K 599 Ff5
v W [ yolovss pt 2024/7/10 18:21 ScpHuE CA\MRH\yolovs
m e B 2024/7/10 15:33
5 e Windowe-SSD (€
294MNME R 1NRE 599 F E O

o FELIHFEAN

conda activate yolov5

PAEEINETSTELETIN

pip install -r requirements.txt
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2 python-d:
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> [ datasets

> [ datasets0711
() models
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models.experimental i

dockerignore
gitattributes 5
utils.plots ort plot_c

uti’ ch_utils import

ort numpy as

requirements.xt
@ testpy
@ trainpy
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