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BATHRES ZIFRIMEIRERES ZHFRYIRENSEE

0V5647 FrENEIRENR libcamera / Raspicam
0V9281 FRrEMNEIRENR libcamera
IMX219 (WEIRE) @« FrENEIRER libcamera / Raspicam
IMX219 (E=7) WEIRITEER libcamera
IMX290/ IMX327 FrENEIRENR libcamera
IMX378 FRrEMNEIRENR libcamera
IMX477 WERES) @ FrBNEIRER libcamera / Raspicam
IMX477 (5=7) WEIRITEER libcamera

| remssen
RFERIESHHbullseyetif®, BELZACEATRE, TLBITSLSR.
» FIFFNEIRE R, FHERECHARERE

________________________________________________________________________________________________________________________________________

 REFEEGL

EtEInterface Options -> Camera -> Yes -> Finish -> Yes

» ERHNEIR

I MitiEEsL (Bullseyes Ré)
[T =1


https://www.waveshare.net/wiki/%E6%96%87%E4%BB%B6:RPi_Camera_Connect_Pi4.png

SNER(EARIZ0VI281, IMX290, IMX378, BkEIFNEIRESHIMX219F0IMX477 BIELFE
BIMECE config.txt 314

________________________________________________________________________________________________________________________________________

¥ E|camera-auto-detect=1154], &9 camera auto detect=0

EXHER, RIERGLESIAUTREES

BS REIEA

OV9281 dtoverlay=0v9281

IMX290/IMX327 | dtoverlay=imx290,clock-frequency=37125000
IMX378 dtoverlay=imx378

IMX219 dtoverlay=imx219

IMX477 dtoverlay=imx477

FIAREIRER, HFGRIELTE:

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

MREBXIFTREL, JUAERASIKRAI-F4, SiERhxekisE. Al REIRERE,
ctrl-cR 1R R,

| mtmss Busterzms)
NSRS R, FHRRGLIR:

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

INRBEXIEFEEN, AJLARctrl-cRIEER.

| o=

WEIKEGEBullseyelk A2 /5, KENMEIRIKEIHERaspicamiJipklibcamera, libcamera
2 MENRE (GESFRIEHERS, HEER) | AETE=ABRENFRECHNEE
SLIRED., #1EFI2021-12-20, libcamraif2FERZbug, HEZHFIRlibcameraAR3ziF
python, REIWWEIREREEREM TRaspicamEl’\J?E%-FﬁE’\Jﬁiio STFHaELlibcamera®
¥, ERNFERSHRFNRAR, BEER LT EIRaspicamAIfEARA.

| mrmes
libcamera®XiftLiRME T 73 N ESTS BRI IRGSLZD.



libcamera-hello

XAME—NEEAY "hello world" 12F, AR REGFAKRELEHE AR L.
{ERHY

________________________________________________________________________________________________________________________________________

XMELEERB LSRG AMSIRE, AFRALIA-t <duration>ZSHRIRETREAIRT
8, Hf<duration>fRMEEY), MRIREBNOFNEMERIT BTG, thal:

........................................................................................................................................

WEgRAYlibcameralk s St W ARIRGRG AR RA— MBS, EESUGRE T &S
3, FARBREGLAENR, libcameraBREENAFIISE, GEEENEGHI TR
AT EE. BT libcameralfzi REEEMBEEHES, (ERBELNSRERTIIRES
SEAMESRRRN, EESHERMREN T I LARIENEAEIERANEGL, AREESER
[RE.

NRAEEABARESHRIBER T, BELNRHEGAEENE, ARTUBSRAREEX
AOVEIE SRS EHG TR, toan, WMNRRERINEESRINOIRMAER G, EXYFF
Raspberry Pi Camera V2 E#lFX, NOIRBEGLAIBEFEARNEFESE, XMER THET
LB R SR T,

i libcamera-hello --tuning-file /usr/share/libcamera/ipa/raspberrypi/imx219 noir.json

_______________________________________________________________________________________________________________________________________

RBPALSHBCARIEE G, RIEE ChRIFERHEITIER.
i EEENERERTEMNlibcameraigs, BEUESHHABMNEA
mEEEO

KEBoflibcameraig§ S« B ~— M BEOERESR L, FAFPRILUEE--info-text 28EE
ENTUSEOMNARZE, RIS aLLBIE %directives ARE—WEELSHMHARREEO L
EbananER{ERAHQ Camera:  BJLUEID --info-txe "%focus" B M LB E&LAVEERR

----------------------------------------------------------------------------------------------------------------------------------------

i libcamera-hello --info-text "focus %focus"

_______________________________________________________________________________________________________________________________________

&t BEEXTSHRRE, JLUSERERESCSHIRERT



libcamera-jpeg

libcamera-jpeg 2—MERAFHSE H1OEER, ARETFlibcamera-stilllNEZINEE
libcamera-jpegNiBEEE, FEHBRZHERNINEERTHKE R1HE.

R K2 ERRNIPEGEIR

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

XMABESRET SN AR, AEHE—KEGEHENIPEGER, (RFA
test.jpg

RFPALIEE -t S2ECRIREMRRE, FERETLUEE--width 1 --heightRiRERBEIGRIS
HER, plan:

........................................................................................................................................

i libcamera-jpeg -o test.jpg -t 2000 --width 640 --height 480

________________________________________________________________________________________________________________________________________

B hl

FrElibcamerafg > EBRITRF B CIRERIIRTEMEE, FLan:

________________________________________________________________________________________________________________________________________

i libcamera-jpeg -o test.jpg -t 2000 --shutter 20000 --gain 1.5

_______________________________________________________________________________________________________________________________________

XMESSHE—KER, HEFSBCR0msHBREGLIETMIREN1.5E. RENERS
. SERERCTOCHRATIRIUERSE, NRREIEDET T IR ERNERARIRE
IEEAEE, RERECHIISAERNET, AR RS mESUF ISR ERL.
Tt HFEnEEYISPEGRESKHE) KLU, FIFEERFECHAESFSE. B
BRT, BAREFEEEIrT1.0, RIERBEUT=MIER.
1. BB RSHENK, URERSEINERTAREREERSHFERIR, SFEHF
IR SRAAME

2. Hh— M E@iEm/F1 (FeSnREYEgmestiifg) |, EXMER T, REHRE
IEEFEISE A 1/min(red_gain, blue_gain), tBgt2 ;EIKT,—EJ:F“ VAT H#—AEFIEE, B
REF—EEEENEDE (FFEEE) .

3. AEC/AGCHHZI T . SNERAEC/AGCHEEMMARTIR, HERDBE—EEE LSAETN,
MASSRIERERE), BRXMEUSHRERSER" ER' E
WEIRAIAEC/AGXEERIFEFIEERGME, EHRETREEHERFEEGNRE.
tean:



i libcamera-jpeg --ev -0.5 -o darker.jpg
i libcamera-jpeg --ev @ -o normal.jpg
i libcamera-jpeg --ev 0.5 -0 brighter.jpg

libcamera-still

libcamera-stillfdlibcamera-jpegiEEHRILL, FREAIRlIbcameradti®k T EZraspistillAITHEE,
Mzei—#, FAPALIBUT™MESHEE—KE .

Wikta S

________________________________________________________________________________________________________________________________________

libcamea-stil SZFFARISTURIBHE S, FILAISZ I Fpngflbmpfmil, B EEAHRISEE
HAEIGISIUISRGBEE Y UV SRR B MRS, WNREEZRFRGBIHEYUV
R, FERREIEBU SRS RIRHR N T S RIGRARS 750,

........................................................................................................................................

E libcamera-still -e png -o test.png
i libcamera-still -e bmp -o test.bmp
i libcamera-still -e rgb -o test.data
E libcamera-still -e yuv420 -o test.data

Bt BRERFIRIEET-e280zHi, NRIEER-S4RERNE, BARRELEA
N BRISTURT.
RGBSR

BHAEIS (Raw image) B S EERISERERLNEE, RERHEFSPECPUL
B, NFREETUERE, —Rr AR RS SR EBayer. (TR BRI Z AR
RRTBIIRGBAIYUVERSRRE, RGBRIYUVERETISPAMNESIEIREY,

B R RAEIR IS

________________________________________________________________________________________________________________________________________

[FIAES—RRE2LADNG (Adobe digital Negative) I8VFERY, DNGIE AT LAFRA RSB HDFR
R, ttadcraw BiERawTherapee. [RIBEESHIFREA.Ang/EBRERE =304 B
MINRET LERIES, AESFEAtestdng, HERTER—Kjpeg34d. DNGXEHEET
EEGHFEE ATTEERE, LB EESEE, ISPEREERE, THmEAexiftool TERRHITT
HURRIBER



________________________________________________________________________________________________________________________________________

File Name

Directory

File Size

File Modification Date/Time
File Access Date/Time

File Inode Change Date/Time

: test.dng

: 24 MB

: 2021:08:17 16:36:18+01:00
: 2021:08:17 16:36:18+01:00
: 2021:08:17 16:36:18+01:00

File Permissions P rw-r--r--

File Type : DNG

File Type Extension : dng

MIME Type : image/x-adobe-dng

Exif Byte Order Little-endian (Intel, II)
Make : Raspberry Pi

Camera Model Name : /base/soc/i2cOmux/i2c@1/imx477@1a

Orientation : Horizontal (normal)
Software : libcamera-still
Subfile Type Full-resolution Image
Image Width : 4056

Image Height : 3040

Bits Per Sample : 16

Compression : Uncompressed
Photometric Interpretation : Color Filter Array
Planar Configuration : Chunky

CFA Repeat Pattern Dim 122

CFA Pattern 2 2110

Black Level Repeat Dim : 22

Black Level : 256 256 256 256
White Level : 4095

DNG Version :1.1.0.0

DNG Backward Version :1.0.0.0

Unique Camera Model : /base/soc/i2cOmux/i2c@1/imx477@1a
Color Matrix 1 : 0.8545269369 -0.2382823821 -0.09044229197 -0.1890
484985 1.063961506 0.1062747385 -0.01334283455 0.1440163847 0.2593136724

As Shot Neutral 1 0.4754476844 1 0.413686484

Calibration Illuminant 1 : D65

Strip Offsets : 0

Strip Byte Counts : 0

Exposure Time : 1/20

ISOo : 400

CFA Pattern : [Blue,Green][Green,Red]
Image Size : 4056x3040

Megapixels ¢ 12.3

Shutter Speed : 1/20

{ Samples Per Pixel : 1 ;

IR



NEREIE—IKBKENE R, RIITEZHAEC/AGCIIHYE, BNXEE(SEHE R
SRR Z S F RS MEYE. ZRAXLCREIFERRERE, 5/t BRTLIET--
immediatelR B RBKITUEIIFE.

XEEHE KR 100/ HEBIES:

i libcamera-still -o long_exposure.jpg --shutter 100000000 --gain 1 --awbgains 1,1 --
i immediate

&t JIRESRELNRKBEHESERE.

IR RIKERYCHIE ()
V1(0V5647) 6

V2(IMX219) 10
HQ(IMX477) 230

libcamera-vid

libcamera-vid@—MSRRFIRERF, BUAERINENEIRAIERH. 26451588, X MEFIET
SRR LB IREN, BBt ERmemEREEs . than, RE—N10s89
ST,

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

&t RERERITEROMTR, ABFRLIER--save-pts IRERHAIERL, SERLISH
e RE SIS,

________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

WEIRSFFIPEGHETULANIR B EAREFISTURIYUVA20:



i libcamera-vid -t 10000 --codec mjpeg -o test.mjpeg
i libcamera-vid -t 10000 --codec yuv420 -o test.data

--codeciEINIZ EAIZHIEIET., MARELESFIY EA.
EH--segmentSHATLBHHE A D EIRER (BALEmMS), ERTEEMIPEGISTRSEIRK
EMRYRSEIELARFE (RHE1ms)RYJPEGIZ{4

________________________________________________________________________________________________________________________________________

i libcamera-vid -t 10000 --codec mjpeg --segment 1 -o test%05d.jpeg

libcamera-raw

libcamera-rawZS U TSR FFER, ARAIMSET, libcamera-rawREIREEIZE RS HmH
AIBayert&TAVEUE, tERRRIREIREEE. libcamera-rawASERFUREN. HLIORH—
2R RIREUR H ER.

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

ERFSERERIVERRIBR T EREEREN, BEFREBEEBEIINEGRITERIEES
i, AFALAREEHREIEREEGREEE.

BABR T, BFBRERTR— Y, XHBHEIEK, BFRYLUEY--segementZ
s T EL

----------------------------------------------------------------------------------------------------------------------------------------

i libcamera-raw -t 2000 --segment 1 -o test%05d.raw

NRATERMLCESF (EanfsEAASSD), libcamera-rawB] LALAAKE 1 OISR ARG B AIHQ
CamerafY&UE (KHE18MB&EMT) SARERF, ATEIXMNEE, BFREANZREEA
T HERADT, (&BNASlibcamera-stil FRHERIERDNGIIY,  WNSRABEHHEAHIEMRY
&5, TLMER--framerate FE{EIER

________________________________________________________________________________________________________________________________________

i libcamera-raw -t 5000 --width 4056 --height 3040 -o0 test.raw --framerate 8

BRRTE SR BT

BRI EEINERTlibcamerafIpiBEiIES

________________________________________________________________________________________________________________________________________

FIENERHREER, JLFIEEMEFESHIRRERT, AFRE.



________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

-t IR E T libcameraf@FIz{TAIE], MNRIZTRIRIUARTIES, timeoutiZIUZERIE
FHIRHS, NRETHEEGINEES, timeoutiRBRNREHHHEIG ZRIRFRLSATE.,
NER1EIE TlibcamerafE FRIRTIRIRBiREtimeout, BEAIARItimeoutEFERLZ5000 (570) ,
NEEtimeoutiRE A0, BFEFHIE—EIEIT.

. libcamera-hello -t 0

________________________________________________________________________________________________________________________________________

-p REFMEHHEOANMNAREONUE (WSEKEE XAIDRMMRARIEOFEHERN) |
IREEIA --preview <x.y, w, h> Hix yigEGEOESRFE LRIMRUE, wilhigE
MRS E ONEEFHKE

Fs SR ORI EA R IRG L B GG D RIIR S, BRSEEERENEITeE
AF SR, ASRRREENEGESLLHMEE.

5: libcamera-hello -p 100,100,500,500

________________________________________________________________________________________________________________________________________

i --fullscreen, -f

________________________________________________________________________________________________________________________________________

-RIREMEENERER, ERETEINMEEOMISE, F-p—HF, A=RIHoEs
MESLL, SBEhER
T: libcamera-still -f -o test,jpg

________________________________________________________________________________________________________________________________________

FERETQMERNMEEN, EEER MEFHAXMNMRE, BAXNSGEFAEREE
MEPXHZLURGPUINE, XNMRSHEARRLS. QIIUSEOSIFXER (BOATIGERE
A .

QtFREEER OAASHF--fullscreeniZ BRI, WSRAFEFEAQRNE, ERE/NEEEO, B
RS ETNRRERIET,

5:  libcamera-hello --gt-preview

________________________________________________________________________________________________________________________________________

i --nopreview, -n

_______________________________________________________________________________________________________________________________________



FEEGR. XMEESKIEEGTUEINEE.
B libcamera-hello -n

________________________________________________________________________________________________________________________________________

REMEEONFRIEEER (REXEFEAOTEN) FHEKEIN --info-text <string>,
ERSIEI, BEMSHEIUIRE, SHERLU%IESIEIVEAR. BRaRRESABERT
HHEFRIXT R EUE.
MREBIEEBEAER, FARN--info-textiRE N "#%frame (%fps fps) exp %exp ag %ag
dg %dg"
~M5: libcamera-hello --info-test "Focus measure: %focus B] FAZ24:

ES W

%frame MFFIS

%fps  BRETMESR

%exp  FHIEEMRATRIRI TERE, B{LZEms

%ag RO REFNEGEIIES

%dg  EILISPIEHIREISE B

%rg  BMEERIBAGRIES
%bg  BNMEEREEBAREE

%focus EWGHIAREER, HEMARTEGHEH

........................................................................................................................................

XA NS I EBRGHNEENSE., XFlibcamera-still, libcamera-jpeg#libcamera-
Vidig<, XIS EET LA E R EG /SRR D HER,

gnERfEMAlibcamera-rawig<S, XM NSESFIMIREAITTEIREMAI AN, BELBE 122K
PSR, MNRRERIDHR/NTHHEIN, BELSRR2HND IRAINRETTEYE

M,

libcamera-helloGEIEERDHER. < br /> 7~f:

libcamera-vid -o test.h264 --width 1920 --height 1080 F#1080pfR

libcamera-still -r -o testjpg --width 2028 --height 1520 $1B—3K45##232028x 152089
JPEGEI,

--viewfinder-width
--viewfinder-height



XMRERMBEARREERGHNSHHER, FENRRIRENTIRHNEGRN. HFAefiix
LEHHRIEGEE TSRS PR, TSEGEA/MIREASFMIESENRT, SREENE
[N
T5: libcamera-hello --viewfinder-width 640 --viewfinder-height 480

________________________________________________________________________________________________________________________________________

XMRERGIRSCERIE T --widthfl--heighttUiRE, HELHDPEERUEN MaHERSEGA
Wi, X igElibcamera-helloo,

ERZIRE, SR, £oHHREIUT, ENEERIVRIE,

5:  libcamera-raw -t 2000 --segment 1 --rawfull -o test%03d.raw 7~-IIESIEIREZ
SR D IERET FRYTTEERE. ANRRERNEHQEGL. B MMRIA/INI18MB, MR
BIRE--rawfull, HQEGLEUANR2x2ER, SAEEEA/NAE4.5MB.

________________________________________________________________________________________________________________________________________

--lores-width
--lores-height

_______________________________________________________________________________________________________________________________________

PMRNEINRERSHERER. ROVEEIERSEREEG, SHEGINIMEILSEE, £E
}%Ilbcamera VIAREIWSIAURHE, MRIRETERDOHER, SEREREXRMESING,
TM5: libcamera-hello --lores-width 224 --lores-height 224 8., (KN ¥ERSEREES

BEGRLERFER, SNARK,

________________________________________________________________________________________________________________________________________

--hflip  #/KTPEIEEREG
--vflip #3E B IR
--rotation RIS M, KTPoE EEEEG <angle>

X="MATFKEEEIR. --rotationfISEERIRSFF0 F1180, HLHEMR=XT--hflipF--
vflip.
25 libcamera-hello --vflip --hflip

________________________________________________________________________________________________________________________________________

--roi St IF AP MERESRIEN R EGRPiREL IrE B S EENEGR XS, B2 FYE
B, ERATNMEEREERCeER. il --roi 0, 0, 1, 1TH2FXAAYES.
M5 libcamera-hello --roi 0.25,0.25,0.5,0.5 7=~HgSSMNEBEOFEED 1 /ARG HE,

........................................................................................................................................

________________________________________________________________________________________________________________________________________



B <number>#EFZEEGRHE. WRIKEN0, MEFNAGRHK. MERENEET
SEAMIMIHRHE.
5: libcamera-still -o test.jpg --sharpness 2.0

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

a5 libcamera-still -o testjpg --contrast 1.5

........................................................................................................................................

--brightness #i& & K% =% <number>

REEERE-1.0~ 1.0
T5: libcamera-still -o test.jpg --brightness 0.2

________________________________________________________________________________________________________________________________________

--saturation #WEHERGEOEHEAE <number>

_______________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

LUEBIABASRISERGRIEVAME, IRESEER-10 ~ 10, EUAMERO. BFBUIREHREE
AEC/AGCEIZRI BRI TURIER.
T: libcamera-still -o testjpg --ev 0.3

________________________________________________________________________________________________________________________________________

--shutter #iXBERCHE , PA7Ems <number>

________________________________________________________________________________________________________________________________________

IR WERBEVEERLKR, eSS ARRIZENRIIEIE, WREFXFE
A LA=IHA--framerateRIF(RIUER
~M5: libcamera-hello --shutter 30000

________________________________________________________________________________________________________________________________________

--gain #W B CBUEM BB E)  <number>
--analoggain #--gainfIft42id]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

REAEC/AGCEIEZMNIYRT,, TTRNSHE:
= centre - FUOFE  (BRIA)



spot -l
averag -YaiE SIENYE
custom -HENUEEL, sTLABEEEXHRE

5: libcamera-still -o testjpg --metering spot

________________________________________________________________________________________________________________________________________

--exposure  #X BB E X <string>

By CEIUAT AR B InormalgiE sport. IXFFMEIVRYR SECE A SR I EIRAEE IR RT,
(BRUNREsportiEzlhNE, EFSMEEREMESIEMKIARIERAIR R,

~l: libcamera-still -o testjpg --exposure sport

........................................................................................................................................

o] e &R
=t im
auto 2500K ~ 8000K
incadescent 2500K ~ 3000K
tungsten  3000K ~3500K
fluorescent 4000K ~ 4700K
indoor 3000K ~ 5000K
daylight 5500K ~ 6500 K
cloudy 7000K ~ 8500K
custom BENEE, BEEEHRE

25 libamera-still -o test.jpg --awb tungsten

________________________________________________________________________________________________________________________________________

--awbgains  #1 B [fE MY 25 <number, number>

IREBAEMIEEIE.
5 libcamera-still -o testjpg --awbgains 1.5, 2.0

........................................................................................................................................

--denoise #WHEH LM <string>

IFRIEIRIET -

= auto -BUAMER, EARETEXIR, WMRIEWR, SERAREEEREE, HEHSERN
FHESFRERENEEMEFR, MEEGTFEREABEER

» off - XA AXRIEFIEFKIR

n cdn_off -KABFEIR

= cdn_fast - FFRIRIEBZ AR



» cdn_hq - (EREREBYER, FERTIBSIRE.

5 libcamera-vid -o test.h264 --denoise cdn off

________________________________________________________________________________________________________________________________________

KTESEEHRIRE, TUSEELHIE

5. libcamera-hello --tuning-file ~/my~camera-tuning.json

........................................................................................................................................

REHEEGEETIIRINGE. BRT7TIRENXERZS, s HAudpEEtcpiRSES
oiit, NMMEEIGELEZIRS:E L. BB L EEGStcpFfludplItEXiZEiI7EA.
~M51: libcamera-vid -t 100000 -o test.h264

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

T:  libcamera-vid -t 0 --codec mjpeg --segment 1 --wrap 100 -o image%d.jpg

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

--flush&E5—mEGRE NNRENE DS L EFHEERZS, FBREER,
7 : libcamera-vid -t 10000 --flush -o test. h264

SE RHERESH

--qiality, -q #&BEIPEGHEEGiE <0 ~ 100>
--exif, -x #UHNMAMAUEXTIFFRE

--timelapse #JEIIHRRAIS [AIAIRG,  FRALEms
--framestart #WiilE KT A EUE

--datetime #H] H A% =dm 4 %0 H S0
--timestamp #MH RS [a]Ek Ay 42 SOk

-- restart #¥%E IPEGH J3 I [A][A] g
--keypress, -k # WE[FIZE4EET R
--signal, -s #&EFESAKIAIE

--thumb #% BZENEKSH <w:h:q>
--ebcoding, -e #WEKGHLIEA. jpg / png / bmp / rgb / yuv42e
--raw, -r #{RfFEGEEG

--latest #KIKAT 'S RIHH ORAF IS

ISTFRFIEERESE



https://datasheets.raspberrypi.com/camera/raspberry-pi-camera-guide.pdf

________________________________________________________________________________________________________________________________________

--quality, -q # WHIPEGIES <@ - 100>
--bitrate, -b # WHEH.264tHFE

--intra, -g #WENAME  (H3CFH. 264)
--profile #¥EH.264fLH

--level #¥WEH.264%%

--codec #¥W EWILRA! h264 / mjpeg / yuv420
--keypress, -k #i5% & [0 4= B {5 FI Al
--signal, -s #WE(GESE MR

--initial #fEH|EE BFIRA T 8 ST
--split #UIFIALIIIRAE 2 55 AP ST
--segment #IF A3 F B 2 N ILAEL

--circular #¥AIE NIGEIAZE X

--inline #FERFANIMIFH B AEHE KL (HCKH. 264)
--listen #ZEFFTCPIEH:

» BZEGNRERA, BEEESNEESREGLE
| =
SNERIRAEEFRRYEBusterhfRARYRS, REBMANLEAIZERaspicamikz), AJLIEZEFEESGL,

PRISMER.
NERFERANE&FHIBullseyeRS, FERINGERLE—T.

I ZH<Raspicam (\]ix)
FIFNEIRR GG, FHEALUTESTEIR. 52 IREIER T A IFMINRNEIRE AR,

........................................................................................................................................

sudo apt-get update

cd

sudo apt install cmake

git clone https://github.com/raspberrypi/userland
cd userland

./buildme

cp build/bin/* ~/bin/

________________________________________________________________________________________________________________________________________

raspistill



https://www.raspberrypi.com/documentation/accessories/camera.html#libcamera-and-libcamera-apps

raspistilis<S BT IRERSER. =M. raspistill -o cam.jpg

raspivid

raspividiES TR, 5~ raspivid -o vid.h264

raspiyuv

raspiyuvig<> BB RraspisitltBEAIINEE, AERIZraspiyuv RN, jpgsHERERIR
4, TEMENAYISPHH HAE kY UVA205,E RGB888EIR 4.

Kb ER T, BEBEG, Mraspistilltbity, ERUNRFERARERIZREHEGNIHE, &
LAigiR(E R raspiyuvig<, =Bil: raspiyuv -o cam.jpg

RSIREIEIR

raspicam 5TEERRIR R, AJIABTIREIGEICREZREGREZMENR. LATFIHATRRTR
BRILHEE.

________________________________________________________________________________________________________________________________________

--preview, -p #®EMWHEH<x, y, w, h>

AFALIETIREX, YRERREMBEANUE, REw hMYEREBIUSEGRDHER,

________________________________________________________________________________________________________________________________________

ELT

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

KR EO, BSSERE B ERSEISREIS

________________________________________________________________________________________________________________________________________

--opacity, -op #WE W E B

________________________________________________________________________________________________________________________________________

REFIREORIEEE, 024N, 255 2%2FEH

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

--contrast. -co #WEKEGXHE (-100 - 100)



BOARIXIELE 90

________________________________________________________________________________________________________________________________________

--brightness, -br #&EREIEXIILE (0 - 100)

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

--vstab, -vs #JFEaMAIfaE

________________________________________________________________________________________________________________________________________

IREEGAIEVAMEE, BOAO

________________________________________________________________________________________________________________________________________

--exposure, -ex #HWEFEEIHI

_______________________________________________________________________________________________________________________________________

AR ERIBR IR

= auto: BaIEHEL
= night: RENAEED
= nightpreview

= backlight: &53¢Asst
= spotlight

» sports: IEEI (SRR FR4ERGIRIJATIE]
= snow: EREIL

= beach: BiHED

= verylong: KRR,
= fixedfps: EEfps

= antishake: P&
= fireworks: fE{EHET,



i IRIERGLES, BE0RIATA

________________________________________________________________________________________________________________________________________

L _flicker, -fli  #RE4

AIRERIED:

= off: KIABHIARMER

auto: EHat@EINER

50Hz: IREFGINMRSTIERZ50Hz
= 60Hz: IR ERIAMRIEZ60HZ

| -awb,  #REEEETHHR
» off: XFABIBEYE
auto: BmIBE¥EERIC (BAUA)
sun: BEXEZ, (5000K ~ 6500K)
cloud: Zz=&1{; (6500K ~ 12000K)
shade: FBZ/EI
tungsten: £522§T12={, (2500K ~ 3500K)
incandescent: B}RKT&EI{(2500K ~ 4500K)
flash: [RFEITHEL
horizon: HELART,
greyworld: SNERERNEATLIINECRREN (ELAINoIR) , TLUESE iR/ IRIEET
SRR ERERIER

i RIERGLES, BEnRAATA

........................................................................................................................................

________________________________________________________________________________________________________________________________________

BB BN

= none: JGRR (BAA)
= negative: FaEHEE
= solarise: HEBHER

= posterise: SRR
= whiteboard: FIHRELER
= backboard: PR
s sketch: i

= denoise: K#



= emboss: ;F&E

= oilpaint: jHE

= hatch: &8

= gpen: {RERE

» pastel: ZEBIBE
= watercolour: 7K¥%
w film: iRH

» blur: 14

= saturation: {870

iE: IRIERGLES, FEnRIATA

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

UFIVEEHNZETEEIR 0 ~ 255, FSRARRUMYEERNEIE. tbil: --colfx 128:128 &t
EGiRERREE,

________________________________________________________________________________________________________________________________________

= average: IYEE 2IENYE
» spot: =M

= backlit: FUR— N EEEIR
= matrix: sBFENE

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

........................................................................................................................................

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________



RIESHERTEG, TESEIEMRWE (0,0 ~ 1.0) , tban, WREHKE1/4E1%, TTLAFE
4 -roi 0.5,0.5,0.25,0.25

________________________________________________________________________________________________________________________________________

--shutter, --ss WELITHE /A

IRERIIAIE (BEzms) . RIMERERSGS AR, FIRERIRARIIIIEAR.

BS BRAEF (ms)
V1 (OV5647) 6000000 (6s)

V2 (IMX219) 10000000 (10s)
HQ (IMX477 200000000 (200s)

........................................................................................................................................

--drc, -drc #/8 /%A BhAVE HE S

________________________________________________________________________________________________________________________________________

= low

________________________________________________________________________________________________________________________________________

REGBMNGEERD, FIRE --awb off AIBIR TR

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

IRECRERERI
= OV5647

183\ o AELL e FoV
0 Bk



1 1920 x 1080 16:9  1-30fps [FEB
2 2592 x 1944 4.3 1-15fps 20
3 2592 x 1944 4.3 0.1666 - 1fps £i&
4 1296 x 972 4:3 1 - 42fps 205
5 1296 x 730 1619  1- 49fps e
6 640 x 480 43 42.1 - 60fps =15
7 640 x 480 4.3 60.1 - 90fps <£iF
n [MX219

1530 P U Al ES FoV
0 BhiEE

1 1920 x 1080 16:9 0.1-30fps  FER
2 3280 x 2464 4.3 0. 1-15fps =g
3 3280 x 2464 4.3 0.1 - 15fps =218
4 1640 x 972 4:3 1 - 42fps ==
5 1296 x 730 16:9  1- 49fps =]
6 640 x 480 4.3 42.1 - 60fps <iE
7 640 x 480 4.3 60.1 - 90fps =1F

= HQ Camera

tHl ok Ui o A FoV
0 BhiEE

1 2028 x 1080 169:90 0.1-50fps IS
2 2028 x 1080 4:3 0.1-50fps 208
3  4056x3040 4:3 0.005 - 10fps =g
4 1332x990 74:55 50.1-120 fps /Z&ER

________________________________________________________________________________________________________________________________________

--camselect, -cs

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

AR RN IR TS, LEEAMESR . i, 12 JLERRE
B (4) ME=BH (8) , EEIMiE 4+8 =1257HI.

AR EAYIEIR
(=] 24588
-a4 A8
-a 8 HER

-a12 AY[Elf0HHE, SChrmi 4 + 8



-a16 RITRE

-a 32 CARRE
-a 64 IEEEIRE
-a 128 BLRE
-a 256 ERE
-a 512 g4

-a 1024 rEER

-a "ABC %Y-%m-%d %X" BRYA
-a 4 -a "ABC %Y-%m-%d %X" ErEENXEOrE/BEA
-a 8 -a "ABC %Y-%m-%d %X" ErEENXEIXarE/BEA

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

--stereo, -3d

IREXNHEL.

= sbs - FHHHER
n th: - BHHET
n Off - EEI (BRIA)

________________________________________________________________________________________________________________________________________

--decimate, -dec

________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

I LARRGLRE
raspistill 1I2EHS%]




.........................................................................................

--width, -w #WEEGEE

--height, -h #&&EGEE

--quality, eq #XHEIPEGE <0 ~ 100>

--raw, -r #¥HBayer$dE VNN IPEGILEHE
--output, -o #§ihXfF <filename>

--latest, -1 #KHKERJE —WIEBRIBISCM; <Filename>
--verbose, -v #fTEIVENS

--timeout, -t #¥EFEF TR ]

--timelapse, -tl1 #WEHEREY

--framestart, -fs #{E{EHE WK% S

--datetime, -dt # HImA)y 4 S0:

--timestamp, -ts #FII[AIEL A 44 S0k

--thumb, -th #XEZHEESE <x:y:qulity>, ERiIAN (64:48:35)
--demo, -d #iBfTiHERME<ms)

--encoding, -e #IZMFREM AL, jpg, bmpEiEpng
--restart, -rs #¥BEIPEGE B E

--exif, -x  #WHEEXIFiRIC

--gpsdexif, -gps #WHELHfexif WAl (7 GPS DongledZ )
--fullpreview, -fg #&HTN

--keypress, -k #FEEH IR

--signal, -s # 55K

--burst, -bm #JMFARE

raspivid 1R85 &%




--width, -w #32E WG

--height, -h #B B E

--bitrate, -b #¥ B %

--output, -o #WEHH XYL <filename>

--listen, -1 #fHHIMEERMIN R, 547 E%ERE

--versbose, -v #{TEIVENE

--timeout, -t #¥E I A]

--demo, -d #E/THIR <ms>

--framerate, -fs #WEMWIEK

--penc, -e #Z RgwbE)E T A

--intra, -g #WE N EBMIETE

--gp, -qp #HEXEBEENSHE

--profile, -pf #f5EH2648LE X, baseline / main / high
--level, -lev #WEH264%mL55LHK

--irefresh, -if #i% & H264NFRIHZEA cyclic / adaptive / both / cyclicrows
--inline, -ih #f@APPS, SPSk

--spstimings, -stm #¥0 P S4d A FISPSHLH

--timed, -td #5E W) IR E T AR

--keypress, -k ##EEE S5 H]

--signal, -s #RIESIGUSRL DI ¥ {5 ISR HPIRAS

--split, -sp #ftsignalflilkeypress T, BRI Bl i i # 2x FH a1 g o
--vectors, -x #KEHH

--flush, -f1 #5 ANWAEYE G Bl ss Rl E b EaR 2 v X, S 75 NERE AT E Rz
1%, FFH AT PAsk /b 2EiR

--save-pts, -pts #REHIEAE B ORAT 248w SO

--codec, -cd # fREWILEE H264 / MIPEG

--initial, -i #WEFEIZVIIIRE

--segment, -sg #FMIR > FI B ZA S

--wrap, -wr #XBESEFRKE

--start, -sn #XEVIUEDEIgmIY

--raw, -r #BECEIESCHA

--raw-format, -rf #EEICHHERKN yuv / rgb / grey



https://www.waveshare.net/w/upload/e/e8/RPi-Camera-UserManual.pdf
https://www.waveshare.net/wiki/RPi-Camera-Video
https://www.waveshare.net/wiki/RPi-Camera-Video
https://www.waveshare.net/w/upload/8/8a/RPi_Camera_E_F_G_H_Mechanical.zip

EE SIS

WEIRANIBE (8 EFA
WEIRANJHE EA
MEROpenCVEIE EFF
NEIKlittleGLREYIFFE EFF
WEIRQTHE REH
WEIROpenWrt#i2 [EFf

INIESE#H

= CE RoHS

FAQ

[RE: WMREBHOER, BEEARAIER?

» EARRGEEIMET, TSN FERAIERRIER. ARRLIE CRIESERER
BRETEFESEL

s L TopencvlATRBRIES®E., (1Z{UBHRPi Camera (G) FEBFSE)


https://www.waveshare.net/wiki/Raspberry_Pi_Documentation
https://www.waveshare.net/study/portal.php?mod=list&catid=29
https://www.waveshare.net/study/portal.php?mod=list&catid=65
https://www.waveshare.net/study/portal.php?mod=list&catid=66
https://www.waveshare.net/study/portal.php?mod=list&catid=67&page=1
https://www.waveshare.net/study/portal.php?mod=list&catid=69
https://www.waveshare.net/w/upload/0/0b/RPi_Camera_%28G%29_Certification.rar

import picamera

import picamera.array
import cv2

from time import sleep
import numpy as np

def test_gcamera():
cv2.namedWindow("img",0)
with picamera.PiCamera() as camera:
camera.resolution = (1920, 1080)
camera.awb_mode = ‘'off’
rg, bg = (1.8, 1.4)
camera.awb_gains = (rg, bg)
with picamera.array.PiRGBArray(camera) as output:
for foo in camera.capture_continuous(output, 'rgb', use_video_port=Tr
ue):
img = cv2.cvtColor(output.array, cv2.COLOR_RGB2BGR)
cv2.imshow("img", img)
cv2.waitKey(1)
cv2.imwrite("test.jpg",img)
r, g, b = (np.mean(output.array[..., i]) for i in range(3))
if abs(r - g) > 2:
ifr>g:
rg -= 0.1
else:
rg += 0.1
if abs(b - g) > 1
if b > g:
bg -= 0.1
else:
bg += 0.1
camera.awb_gains = (rg, bg)
output.seek(0)
output.truncate(®@)

if __name__=="__main__":

test_gcamera()



