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1.1 &wEEHMN

AXEENB2LE Android Camera ThaeELE, HAL IBRIENA, AEEFRELF2EFEH
Ko

1.2 SRAEE

AXIERTF Android Camera R4 H %,

1.3 fXAR

Camera #8<H9 HAL, IRsh AR A FF & A Fo
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2.1 BE(FHERR

Camera BIRIEH R TEFIT, HRIBERN SRR (lens) BERN N FEGRIE T EIE R
23 (sensor) L, ZRBIMEFAZRBREINAKESERABES, FHEIREER (A/D) HHAEK
FE5, BENBFES@EE CSIHEOFEE] DRAM 5, FA/5 ISP(Image Signal Processor) 31E
GRHITEEREHR, BEME, 3ARIE, BXTETME—RTIMIBFLER YUV BR, REH
LUXE VE fRiDes s TEG SRS, HEXS DE BRI EH#HITER.

(—>| VE |—>| File |
| Lens |—>| Sensor |—>| AID H csl |—>| DRAM l—b| ISP |

DE

2-1: Camera, {451 E]

2.2 REFER
. ERER j

Rz FRCHR AL F R FIEZR R 5, B©fER Camera 2 API SAENEHH#HITRE, AL, XLEREEA
R AT Binder &, L)Liﬁﬁ'—ﬁ*ﬁ*ﬂﬁﬁbﬁ’ﬂ Native X2, SDK A Camera2 i {iiF android/
packages/apps/Camera2s

e Framework/AIDL HEZE

5 CameraService X<BXH Binder #[®]7E frameworks/av/camera/aidl/android/hardware &
HEL, MBS ERREESIA Native LS LUREXS SSEABVIBYIH0NER, FREIFFE
Framework £&5!€#& CameraDevice, H &£ 8172 CameraCaptureSession X RAVEIE,

e Native {EZE

HAEZRITF frameworks/av/ B, FHRMHAEZ T CameraDevice #1 CameraCaptureSession 28R
&K
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e Binder IPC3#£O

IPC binder # O A F RIS HH#HENANBE. ERABENRSHNET MEWN Binder 17T frame-
works/av/camera/camera/aidl/android/hardware H & %, ICameraService 2 IR S WiE
M; ICameraDeviceUser @ EFT FHBUFEMEV K EHIEZO,; ICameraServicelListener #1 ICamer-
aDeviceCallbacks 733! @ %R FBtEZSHY CameraService 1 CameraDevice [B]3,

o TEWARSS

fii F frameworks/av/services/camera/libcameraservice/CameraService.cpp FTHHENRE RS
HAL #1TE a9 RS,

e HAL

BHMREENX T HEVIRSER. BEXASEI U HREENESG EEIiTTIAREZO, SDK %
FARE HAL3, #B#1 HAL B9 HIDL #207% hardware/interfaces/camera € X, B H#EIH Binder-
ized HAL, N ESLINGN T2 O:

e |CameraProvider: FAFIREREMSEHEEBERS,
e ICameraDevice: ENMIEFIEL,
e |CameraDeviceSession: JEEAHIBENIGEZ=iEZE .
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Client Activity or
Service
android.hardware. android.hardware.
cameraz. camera2.
CameraDevice CameraManager
N
7
&Y
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<&
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3.1 camera_module

camera module EM B %, BN E—THATE, AAFERZHEEHWNBRsR

hw_module t 3&%l3%14 79 camera_module $5%t,

ENODEV: camera & & R RESHITHE AR B IR,

EINVAL: I ANSHMZLTHH tRtEi id 2LMFHE module B3R,
EBUSY: ¥¥i% camera id, camera I8 ELIAR T opens

EUSERS: B EIA T sx KBEBFTF camera I§EHNEE T,

H% common.methods->open #%3&[E] ENODEV,

IR[E 0 YRR i &

oA W

//hardware/aw/camera/hal_3/hal/v4l2_camera_hal.cpp
#define CAMERA_MODULE_API_VERSION_2_4 HARDWARE_MODULE_API_VERSION(2, 4)
#define HARDWARE_HAL_API_VERSION HARDWARE_MAKEZAPI_VERSION(1, 0)
#define CAMERA_HARDWARE_MODULE_ID "camera*
static hw_module_methods_t v4l2_module_methods ={
.open =v4l2_camera_hal::open_dev};
,
camera_module_t HAL_MODULE_INFO_SYM __attri’bute__((visibility("default"))) ={
.common =
{
.tag =HARDWARE_MODU LE_TAG,(
.module_api_version = CAM E(RA?_MODU LE_API_VERSION_2_4,
.hal_api_version = HARDWARE_HAL_API_VERSION,
.id = CAMERA_HARDWARE_MODULE_ID,
.name = "V4L2 Camera'HAL v3",
.author="ZJW",
.methods = &v4l2_module_methods,
.dso = nullptr,
.reserved ={0},
1
.get_number_of_cameras =v4l2_camera_hal::get_number_of_cameras,
.get_camera_info = v4l2_camera_hal::get_camera_info,
.set_callbacks =v4l2_camera_hal::set_callbacks,
.get_vendor_tag_ops = v4l2_camera_hal::get_vendor_tag_ops,
.open_legacy = v4l2_camera_hal::open_legacy,
.set_torch_mode = v4|2_camera_hal::set_torch_modg,
.init = nullptr,
.reserved = {nullptr, nullptr}};

}

V4L2CameraHAL B O REEWNT:
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w42 camera_hal ‘ W4lL2CameraHAL | ‘ Camera | ‘ V4lL2Camera ty CameraMetaData | ‘ StaticProperties F
| >

! 1.1 open_dev

! -

1.2 openDevice

1
i
i
i
|
- i
i i
1 1.3 openDevice _ |
[laleiind bl
i i
+ 1.4 connect [

1.5 return X
._( .............................................. 1

! 2.1 get_number_of_cameras!

2.2 getNumberOfCameras

. |
L 2.3 return mCameras.size

i
|
|
|
|
i
|
|
|
|
|
|

e . i |
|
|
|
|
i
[
|
|
|
|
|
i

w
=
=]
[
©
I
[z}
3
I
=
o
_.
=]
=
o

3.3 getinfo
3.4 initDevicelnfo

| 3.5 return
€

I 3.6 loadStaticinfo !

3.7 new

return CameraMataData ]

3.8 initStaticinfo |

3.9 NewStaticPropalarties

return

|
T

|

return |
.......................... L !
|

i

|

]

return :
T I
]
v4|2_camera_hal V4 2CameraHAL ‘V4L2Camera | ‘ CameraMetaData | ‘ StaticProperties

3-1: VAL2CameraHAL £ 712 E

|
|
1
|
|
|
|
i
|
|

3.1.1 camera3_de¥ice_ops_t

3.1.1.1 initialize

initialize &K@ % framework BY callback ER#EISHEEI HAL B, ZIR1EMINETE open() FE
EHEMFBREZ 51E R,
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camera3_device ops_t Camera

o

| 1initialize -
2 mcallbackops = callback_ops
3 initDevice

" 4 return

:{ ............................. -

camera3_device ops t Camera

3-2: camera3_device_ops_t-initialize 2 E

Camera B9 initialize EB2i&E 7 [El875 7% callback_ops, BAEEIERGELRE 724, initDevice
KIMENAT, AT IRKEERENED.

3.1.1.2 configure_stream

o configure_stream 2E#1I& & Camera HALAZE B R Rk L (pipeline) HIREF AV H
T (streams), Z AR BEIRE stream_list FHIEEE (stream configuration), ZIARSTE
initialize JEAEIAA, FETE processs_capture_requests 3232 request BiiE Ao

e configure. stream RYZ & stream_list YA ZE DB E— MR (output-capble stream), B 7]
e AT —1THNR (input-capable Stream).

o stream_list AILAEI & HRTEEFANR (@I &IEIAA configure_streams 3R1589). XERFF
REBEMBY usage {8, max_buffers LAX private 5%t (camera3_stream_t)o

« IR HAL BEN OB N AKTEE (stream configuration), & RIEXR config-
ure_stream JAMAEFNILE usage BIE, THE max_buffers BI1&E.

o framework B RESAO M H X LR T, FHEX R request F XL buffers &1, EF D AR
buffers,

o WIRXRMES stream_list HAE & HRIMERARIR, HAL BREBR 2B RXLRNFAESI
B, EfTETr=B% framework EF. HAFAER gralloc buffers = 1E configure_streams
& AR [B] B4R R

o B stream_list 8 F framework B9, #1E configure_streams SER G R 8E#W 1A iAl, cam-
era3_stream_t BYMILTE HAL EREFFEN, BEIE— XA EE camerad_stream_t AT
configure_stream #Z O A, BRT usage MUK max_buffers TE7E configure_streams jEA
BYREASEREN, HAL BARBEISENEM stream EH{ARIE (private pointerBE4h)o

o WMIRMBIMLED, EMAEAFRE max_buffer LI private pointer 218 &EH 0, usag =K
B HEEE flags(consumer usage flags). HAL i&&4MTE configure_streams iR [B]FY 1% B X LE
T8, XETEIEEW Framework UKRFAH gralloc BRBTF AE—IROER gralloc BE.

WAFRE © BRiBeERHERNERAE. RE—LTIF
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o #FECH buffers BIEESE framework & TE—™ capture request ., — 8 gralloc buffers &
S [aE 7 7% process_capture_result iR[E1Z framework,framework 7t 8] gE £ ERIBY 8] R 32 B
BHAEREEMERE.

| camera3_device_ops_t | ‘ Camera | v4L2Camera StreamManager v4L2Gralloc | ‘ V4L2Wrapper| ‘ Camerastream
T T T T T T T

| 1 configure_streams_ 1
—_— 5

| 2 configureStreams

3 validateStreamConfiguration !

4 setupStreams

5 NewStreamManager

6 Newv4l2Gralloc

7 new v4L2Gralloc 1
e 8 return vaL2Gralloc !

9 new StreamManager

L 10 return StreamManager

11 Analysis and create streams. |

12 findstreamModes

13 createStream

14 new Connection

15 NewCamerasStream

16 setFormat

17 initialize

18 return
<

19 configurateManager ! |

20 configurateManager

' i
21 return ' ' U

22 return

23 start

o New StreamYUVMEQ/StreamYUVMDQ |
new StreamYUVSEQ/StreamYUVSDQ |

| 25sdndone | L

26 traversal streams

27 filstreaminfo

28 traversal dope
Ve i

| 29 traversal done |

i | 1 ¥
camera3_device_ops_t | Camera | V4L2Camera y

A

I ' I I
| . I |
StreamManager V412 Gralloc | ‘ V4L2Wrapper| ‘ CameraStream

3-3: configure_stream
NG

3.1.1.3 construct._default_request_settings

construct_default_request_settings /7@ Camera B & capture &8, EHHIURE
— > settings buffer HREEERK, HEH CAMERA3_TEMPLATE_* FWEFH—I, HAL &
WEZERE, HFEERNETUATEIREXARKREE M. framework A HAL 7£ con-
struct_default_request_settings ;R [BIFTA] BER = HITIER,

WAFRE © BRiBeERHERNERAE. RE—LTIF
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3.2 $UEFM
3.2.1 process_capture_request

process_capture_request &iX— N B capture i5KE HAL, HAL BRI E&TFES T
— 1 capture EXFI, #A=IR[EZ T E. framework B —BHN R = A A — X pro-
cess_capture_request, BRI &XBR—1M%I2, T—RfEMA process_capture_request
ER—MBNERSEEHN R buffers JEEZFNIAR, EMRNEET, XEKELEZSW
framework IZENE A,

TEE> process_capture_request BYIEARAS, M HAL ZIREX capture ERHRIEEFT . %
FRER metadata MM EMBY, B buffer AJgES IR sync fences BFH . 218
request HAZEREMEEIBY LM, LURIFSTEEAYHI H M=

framework 5 request £, XREEBFRIUEERRIFRE PR 1Z requestiFik 8B ME, HAL
Big &Nz XL EERE B LA T capture AR, HAL BEFEERER LKA buffer
B fences F BiR[a] buffer B9 handle &) framework,

R340 input_buffer A%« HAL AT 5N buffer Y release sync fence X HRIERTE
NE input_buffer->release_fence. {40 HAL xF input buffer Y release sync fence iR[E]-1,
framework FLEEZAZENE FXEE input buffer. &N Framework ¥ &%#F sync fence 7aXE
WERHEEZRR buffers

WAFRE © BRiBeERHERNERAE. RE—LTIF
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e ot vz [€ E ] o) [zsem]  {Seamvowea]  [sreamvonon)]  [Comerenons | [Camerenond]
| 1 process_capture_request_ | | | | | | ' | |

2 processCaptureRequest

10 request

11 markframeNumber. |
|11 markFrameNiumber |
l 12ma umber done

13 Strear

14 loctiLocked |
VIDIOC_STREAMON |

15 streamon done

16 start

17 new StreamYWVMEQ

18 startThread

Toop )| [[until thread exits]

20 threadLoop

21 syuvmai

22 enqueueBuffer

23

loctlLocked
25 ipioc_qBUF-

28 SYUVmainEndueue done

29 threadLoop Again

0 =
30 néw StreamYYVMDQ i

32 return none-block

Toop )| [[until thread exits]

33 threadLoop

34 sYUvmair

35 dequeueBuffer

36 D

37 dequeusBuffer

loctlLocked
38 \ibioc_oqeur

39 D done

0 dequeuesuffer done

41 SYUVmainDequeue done

42 threadLoop Again

43 start done,

44 start done

45 request done

46 ProcesstropRegion

47 traversal done ‘4

o | Y |
48 ProcessFocusRegion |

51 FillResultMetadata

52 FilResultMatadata dojil

e | g8 s | [Crearsiom]  [Sresrvenna ][] [eervonea]  [eemvonba]  [Comeaeons ) [comgyosoes]

3-4: process_capture_request

3.2.2 process_capture_result

KiFEWIBLE R B framework, BB capture B3R, ATRES M HAL B A Z X pro-
cess_capture_result, X##AYIZITEEDS 7£1F metadata LUK ¥R buffer I Z BETE R
B, E4 2 (post-processed) B JPEG buffer BEBEEEUER T RHITIAR. SXARLMNE
EIE RIS S LIS metadata 3¢#& buffers,

WAFRE © BRiBeERHERNERAE. RE—LTIF
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£ process_capture_result AR, AIEER=EE—1 component(buffer & metadata), &

¥ —~ stream B9 buffer LR result metadata, 7E&R process_capture_result X578 355K
BY, &4 HALRE] (B = £ SBIREHtE 2R EIER), RATF—MBEAREE outputbuffer 3¢
# result metadata B9 process_capture_result JAB#HRIT-

ER—45RH metadata 1 buffers BIRFEFHAFM, EXtFHEH stream R, buffers HIEE
1& FIFO B, stream A B9 request 5 BYIR[EIATNE ST request 6, [E3E metadata t—7#%.

AMARBURZBIIEILEY, FrLA stream A B9 request 5 AIgE=EL stream B BY request 6 1R[E]15
18, metadata FEH—1*,

HAL RRE result EHMBVAEN, IFBRIDZBIEEARIBFABEREIA, framework F=7E
FERRERENEREZENAE,

| output buffers FHEEHIATE, framework ZEFFME KB release sync fence HIIRZEFRE
R AHPX B, ALZG/EN1ZE HAL BRATEER, REEBS output buffer iR eI BEMITEIATE,
HAL 7135 B 34 RY release sync fences 1HZE B G NAAY output_buffers entry, 2(#&ix[ol-1
90ER stream buffer EEWIEH T o

R result buffer REEBEIRIE—=" request #WHIE ,«HAL fZ1ZiR [E|— =Y metadata buffer,
BINEERME T buffers DL b{ 189 sync fencess. 3 B notify 757547 & 1% ERROR_RESULT
H=W

{40 output buffer FEETSHIRH, 2 status FELANIZE /) STATUS_ERROR. # EIEM notify
375 %31% ERROR_BUFFER {5 8.,

v
y

WREA capture KW T, BBAZAENARERIERLURE output buffers | frameworks
FRE M buffer IRSFEEIRE S STATUS_ERROR, # H result metadata i%9 empty buffers
VB notify T E KB ERROR_REQUEST 58, EXMIEE T, #IMA ERROR_RESULT/

ERROR_BUFFER R~ iZ& 1%

WAFRE © BRiBeERHERNERAE. RE—LTIF
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l StreamYUVMDQ I l CameraMainStream p

l StreamManager ]

Q | 1 new StreamYUVMDQ
& |
S |
S L 3remnone-block
S <
S |
|

|_ 5 sYUvmainDequeue

[VALZStream l IV4LZGraHuc ] [V4L2Camera l

1 2 startThread ;QQ ‘ :
<
thre:admn@Q ‘
<~ &

;
1 6 dequeueBuffer

<

7 DequeueBuffer

8 dequeueBuffer i
I

loctlLocked
VIDIOC_DQBUF |
I

S

10 DequeueBuffer done

|_ 11 dequeueBuffer done
;

l camera3_callback_ops_t l lvencude;\.@Q

MAIN_STREAM

| 12 getBuffer

I
113 getBuffer done

| 14 lock_handle

| 15 copyBuffer

N

O
Q&\

19 copyBuffer done

16 CopyBuffer

18 CopyBuffer dong

@ unlock_handle

: Q 21 resultCallback

22 sResultCallback

‘
‘
|
|
|
|

| |
|
7, memcpy | |
s |
|
i i
i
|
|
|
|

28 sResultCallback done

—_—
MAIN_STREAM BLOB___J

| 29 getBuffer

30 getBuffer done

| 31 lock_handle
T

| 32 encodebuffer
;

37 unlock_handle

|
|
|
|
|
|
|
|38 resultcallback
;

39 sResu\tCal\pag

O
Qﬁ
&

<

45 sResultCallback done

<> T
Q | 46 SYUVmainDequeue done
|

o 3

: ;
O
| | |
|
47 threadLgaln ! ! !
T | | |

R —

l StreamManager ]

i
l StreamYuVMDQ) CameraMainstream]

&

i i i
[\MLZStream l lV4LZGraHu<l>{ w4L2Camera l l Camera ]

i i
l cameraaica@kipsit l lvenmderl

3-5: process_capture_result

NG
&
o

~
S

<>Q

Q<>
<><>
2
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4.1 1RAFFER

1. ERESILEFREKRERER 0 ERIRA,
2. BENESNERBEANEAEN 90 E5tE 270 ERA,

4.2 ST, MIFERK

RIEAIMCDODER, BIEFFET 640X480, FEFFMETF 200W. REMIEFIRETE 30fpso
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XHEEE: W

5.1 REEENER

ANiIZtEXECERUAEE (Linux_MIPI_CSI_F &%) -

5.2 Sensor BiENEIE

% sensor BIENECERILUEZE (Android_[Version]_Camera Bpieill _ EAEEE) o

5.3 Android Camera ficE

5.3.1 BEEEXHITER

init.camera.rc

Camera WE1ANEE X TE android/device/softwinner/[75 ]/[###1]/camera/init.camera.rc F1SE
W, MERFME, BEFRIE vin_v4l2 ko EREHME. RINEEWEDE, BEAEME actua-
tor.ko UMITN SRR S ko, HAMEAMZE dwoT14 8IS, 1Ib4h sensor IXEhH BT Rz AYEK
&) koo

(\V

on early-boot

### csi module
insmod /vendor/lib/modules/vin_io.ko
insmod /vendor/lib/modules/s5k5e8.ko
insmod /vendor/lib/modules/imx319_mipi.ko
insmod /vendor/lib/modules/actuator.ko
insmod /vendor/lib/modules/dw9714_act.ko
insmod /vendor/lib/modules/vin_v4l2.ko

camera.cfg

Camera.cfg FBF3XY Camera Ihe#H1TECE, BFEBMNE, WK, TEFINEE; KZATF SDK
89 device/softwinner/[75 2]/ [#£#1]/camera/configs Fo tEILIEIZET adb push 2i&& B/
vendor/etc/#, ERBEIFEK,

media_profiles.xml

WAFRE © BRiBeERHERNERAE. RE—LTIF
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XHEEE: W

media_profiles.xm| EZRAFR7F Camera ZFHREMEXSEH, AERERE, SWMHLEI,
MW=, tbiFE%E, H1387E media_profiles.xml REABARI S ¥R, #BFEETE camera.cfg FEBA,

feature 3f

EEAPYFNREZIFH feature, camera B8 feature W0, FEILAY feature 30T, WFEH L
THEXIZE, TEMER.

android.hardware.camera.any
android.hardware.camera(fg)
android.hardware.camera.front (&)
android.hardware.camera.autofocus (33£5)
android.hardware.camera.flash ((R3¢4T)

AN AT

PRODUCT_COPY_FILES +=\
$(LOCAL_MODULE_PATH)/camera.cfg:$(TARGET_COPY_OUT_VENDOR)/etc/camera.cfg \
S(LOCAL_MODULE_PATH)/init.camera.rc:$(TARGET_COPY_OUT_VENDOR)/etc/init/init.camera.rc\
frameworks/native/data/etc/android.hardware.camera.flash-autofocus.xml:$(TARGET_COPY_OUT_VENDOR)/etc/

permissions/android.hardware.camera.flash-autofocus.xml

5.3.2 A4

B 1 AREERIA

—: ./build.sh menuconfig

Hailuse flash moduleREEE

Z: dtsFhffaikflash status@E " okay!

=: sensorJRshFEHERIMVIDIOC_VIN: FLASH_EN

WAFRE © BRiBeERHERNERAE. RE—LTIF
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cmd, *arg)

SEensor_exp _gain *)arg);

sensor_config *)arg);

FLASH_EN: )
{ flash_para #)arg);

}
return ret;

5-1:'sensor JXshfeE

18 2. Android ECEHiA. J

¥

RN RHF AR REXEIRE, BRERARN-IRBEEENTFERE, FEZNTERTH
XHR, EINNTARE:

#android/device/softwinner/commb\r{/conﬁg/tablet_core_hardware.xml
<feature name="android.hardware.camera.flash" />

# camera.cfg

used_flash_mode=1

(0 388
FAE, MBFRZIFNKLT, EEMFS android.hardware.camera.flash, ZTN&HINERS R BWRIETITFAKLT, HEH
IMRFEITHEH

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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5.3.3 Camera FREE

)

; camera orientation (0, 90,180, 270)

)

camera_orientation=0

R BHKEMEER G T LUETEK dts &, BRRTE device/config/chips/[ic name]/
configs/[borad name]/board.dts, $ZIX$ 289 sensor flip #171&2%, 0 sensor0s

sensor0_hflip =1
sensor0_vflip =1

5.3.4 ZAERE

; used_merge_size= 1 FBHIEH

; key_support_merge_size K FizfEfG, FAPNER, BTFHREESSHEXDR, N ZEAFTESNER
; key_default_merge_size & AMsensorsz# R

used_merge_size=1

key_support_merge_size =2112x1568

key_default_merge_size = 4224x3136

used_picture_size=1

key_support_picture_size =4224x3136,2112x1568,1920x1080,1600x1200,1280x720,1056x784,1024x768,640x480,352x288
,320x240

key_default_picture/size = 4224x3136

(1 3588

FEIENE, —BRUATKSHARLLGINSPERTREURMBNEE, MANREEMBUKIRENS & HT
2WR, SHERAETEY;, HREREARTAYENHAARLGDRTHSYIE; W EFRT 2112x1568 M3 RIE
4224x3136 RIEEHINR T,

5.3.5 {EESERE

ENRHETYERFEEREBRD YR sensor IABMRHMZHEES O WRMNEG; 030w iGEZ
120w,

camera.cfg B, {1 T AECE R 30w (640x480) HHIEZE 120w(1280x960), FAM interpolation &g
=

used_picture_size=1
key_support_picture_size = 1280x960,640x480,320x240
key_default_picture_size = 1280x960

used_interpolation_size=1
key_support_src_interpolation_size = 640x480
key-default_dst_interpolation_size = 1280x960

WAFRE © BRiBeERHERNERAE. RE—LTIF
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AEE

1.camera.cfg &% #F media_profilexm|l FHIFAIE D IE, FRKHIRERE,

2. HFEEHPRE GPU MBS S RAN 4096, MNREBEXDA/N, meHIMAIELED
EGEAEen; FUMNKREAZEHEET 1300W BEHE (BRIARZ 4208x3120) FATAT LACKAL
4096x3200; Xt¥BEA] LUB B 2 F % KAV 1300W, AEEE GPU REIBTES K/,

3. EREMRRAEHER L IR RE RN, —RAFTEAE, AIZRERES dam R (FHERIFHE
SR B RERRIFTEREEH#ITRE,

4. 7XE2E media_profile B E, FEBT sensor ABEESZIFN YR AP HRELREST
1080P, Xt¥ A gERETT & M AT VE B4RFEEE T,

5.3.6 HFTLEERCE

used_zoom =1 //0RREABFLEIRE, IRTITHRFLEEE

key_max_zoom =2 //ERATEMEH. RATERZE BT (sensortHITRA 7P/ DHE) B

key_default_zoom = 0 //FMERINAABEE. MRMAL21E, MEERKkey_default_zoom = 120, IR AL.61F, NEERK
key_default_zoom = 160. LALLM, BRINBABE R TEI RAMABE.

5.3.7 3 EEETE

$B 1. HiAAZdeconfig BERE T Ho

[ Device Drivers -> <*>Multimedia support ->[*] V4L platform devices -> <M> use actuatormodule ]

v |
U

dts STFARS- RS y
T8 2: F5chi init.camera.rc BN LEIE,
S 3: LTI focus ThEE.

#android/device/softwinner/common/config/tablet_core_hardware.xml
<feature name="android:hardware.camera.autofocus" />

# camera.cfg

used_focus_mode=1

5.3.8 figE sensor 8

WRFRR, aperture R ABIA/NA £/2.2,pysical_size T sensor R~/ 2.984x2.760 mm,

camera_id =0
aperture=2.2

pysical, size =2.984x2.760
focal_length =3.05

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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) N N &
D7 Y W7 @7
@WM@\\ o} S X fﬁ%@&ﬁ
BRIAETE camera.cfg a0 : < & &
<[ aperture=2.0 S S S
QQ pysical_size = 3.674x2.760 QQ QQ QQ
QQ focal_length = 3.04 <& & <&
& <& <& &

Qr Q¥ N Q>
S » S S
<& <& <& <&
& & & &
<& <& S &
QQ QQ Q<> QQ
& O O &
&
& IR © BESERERGERAD, RE—IF <
O & & O
QQ QQ SRR B8R aw»document@@%nenech.com QQ 19
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XHEEE: W

6.1 win size tJJi

HEER: —Rms, WHBIASZEF—1 30fps B9 win size, THALE sensor Lba ov5648 ZRINE
DYHIRHE DEERE 15fps. FR&1HR TR LL30fps Fie B EEERH E s XHE, MEBEE
ERBAIRHREENIR win size, BFRHBR T, RERHRHREENIE win'size, BEFRIMANIE,

FCEPA: camera.cfg BRIANFECER = E 30fps, HARE D HERIFEE NG win size BB ERIEY
&, AILURAITECE, BI4h3E widthxheight@fps. X1 hal BRI ENXS M IR EHESE Y win sizes

6-1: winSize 28

(1 388
FEIBMNE, TR win size BRANKREIHRR, HESFMRIWEMENRBELIME, BRGERE.

6.2 {MEEIEGLAETE

N AZE#HEHE AWCamera2, H&Z!KzU,VOAQ =N
A

6.2.1 NEECE

$IB 1: BIE (Linux_MIPI_CSI_FFkiEr) BEEHEX dtso

$R2: ZIEHEAZFFTAEE CONFIG_SUPPORT_ISP_TDM,

WAFRE © BRiBeERHERNERAE. RE—LTIF
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N Qr N N

7 D7 O Qi
\s\(\, N § $
@Lwnw@ & < SORSERLR: T Q<>
<>

QQ
<&
QQ
S
6-2: SUNXI-TDM
N NN NS
\@\/ @%Hﬁmﬁi 4\,\3/ \@\/
<& <& S <&
O &
& <&
& O
QQ <&
S d—@gidanz
& S
0@ <&
&
24— Videot
ﬁQ\’ Videol2 —:Q ﬁQ\’
7 oY @
<& <& <&
<O O <O
<& <& <&
O & O
<& <& <&
<& & <&
QQ <& QQ
< & 6-3: video Hﬂ@é <&
QQ 00 O QQ
S & & S
FERME, BATIUERHMIEEERE LN video2,videob T 5.
6.2.2 REHiE
SWFLEMs, BEAFENEKEN camera.cfgo
> S N 3
B N § N
<& S <&
QQ & QQ QQ
SB 1 BRI HEE camegﬁi O RS
& O O &
&
<><> Q<> BRARFE © Ek;ﬁé:«sﬂﬁﬂefﬁﬁr&mﬁj@@g—wmu <><>
QQ QQ YRR R S aw—document@@%nertech.com QQ 21
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(izi:LMHANER"
, XHER:

key camera_exif_make = MA
key_camera_exif_model =

number_of_camera = 3

use_camera_multiplexing = 8

camera_id = 0

camera facing = @

6-4: camera MK

P18 2: BEE camera 8 [0: TBIEEL 1: USBIBKL 2: EBINE&SL 3L MEEE& K],

camera_id = 2

camera_facing =

use_builtin_isp = @

camera_orientation

camera_device = /de

device_id = 2
camera_type = 3
used_picture_size = 1
key_support_picture_size
key default_picture_size
used_flash_mode = 0
key_support_flash_mode
key default_flash_mode
used_color_effect=1

key support_color_effect = none,mono,negativ
key_default_color_effect = none

6-5: camera fh3
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XHEER: W

6.3 EAMEREGHLER

NFEOPHRERL, W1300W (BEFEEE SOC ISP ALEN FTXRLZANIWER) ,FES
RER, GRRAHE, M DDRYIMMET 792M, BN EFIMINEEATL,

6.3.1 RZECE

SR 1. NEFR, B TDM,

Symbol: SUPPORT_ISP_TDM [=y]

Type : b %}
Defined*ég bsp/drivers/vin/Kconfig: 88
P use isp for time sharing multiplex

Promgt:

NG
&ﬁ%/

Depends on: AW BSP [=y] &% AW _VIDED SUNXI_VIN [=m]

cation:

<

S -» Allwinner BSP
-= Device Drivers
-= VIN (camera) Dri€§rs

(1)

Q@

O
6-6: SUNXI-TDM

S| 2: dts EEBLRNAE R NIZILE X

FEZFERE TDM mode LUK {EEE video,videol,video4,video5 T 5.

“TT2300] [
. 164818] [
.170970] [
.178920] [
.231342] [
2375401
.245500] [
.257547] [
.263858] [
.271821] [
.414€91] [
. 420717] [
.428612] [
.014€53] [
.020655] [
.028532] [
L314672] 1
.320680] [
.328556] [
.338342] [
.344290] [
.352169] [
.248074] [
.254118] [
.262031] [
.431472] [

[ N R R R R R U U R VR R U R R XU R R U D N X
L N N T T X T L B B 0 O B X T L T R B O I N (F Y VO X
B I I I U I (O VO VIO . VO MO VO T T T B BT B BT BT B Y S Y

T411]
co]
co)
co)
co]
co]
G0 ]
co]
co3
co)
co)
col
CO7
0]
co]
co)
col
co)
co]
co]
co)
co]
co)
col
co)
co]

sunxiiwin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi;vin
sunxf?;in
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin
sunxi:vin

:[ERR]:

: [ERR]

: [ERR]:

:[ispdrrdma fifo full ]
ispl rdma fifo of d3d

: [INFQ]: 4 sunxi isp reset_v2

: [ERE]

:[EREJ: isp0 rdma fifo of d3d
L JINFC]: _ sunxi isp reset_va:
“[ERR]: ispl rdma fifo full
:[EER]: ispl rdma fifo of d3d
:[INFO]: _ sunxi isp reset_vi:
:[ERR]: isp0 rdma fifo full
:[ERR]: isp0 rdma fifo of d3d
[INFC]: _ sunxi isp reset _va:
:[ERR]: isp0 rdma fifo full
:[EER]: isp0 rdma fifo of d3d
t[INFC]: _ sunxi isp reset _wvi:
:[EER]: isp0 rdma fifo full
:[ERR]: isp0 rdma fifo of d3d
[INFC]: _ sunxi isp reset_va:
:[ERR]: ispl rdma fifo full
:[EER]: ispl rdma fifo of d3d
[INFC]: _ sunxi isp reset_va:
:[ERER]: ispl rdma fifo full
:[EER]: ispl rdma fifo of d3d
:[INFC]: _ sunxi isp reset_v2:
:[ERR]: ispl rdma fifo full

ifisp0 rdma fifo full

6-7.rdma B &

.J65438][ T41l] hjc_semsor eRet:0, 0x30Q0b:0x50, timesZoat:S
sensgr’ query dv timings error!

rec fifo overflow
:isp0 resetc!!!14 ISP

rec fifo owerflow
isp0 reset!!!, ISP

regc fifo overflow
ispld reset!!!, ISP

rec fifo overflow
isp0 resetc!!!, ISP

rec fifo overflow
isp0 reset!!!,I5P

rec fifo overflow
isp0 resetc!!!, ISP

rec fifo overflow
ispl reset!!!,I5P

rec fifo overflow
ispl resetc!!!, ISP

A&

-> sunxi video input {camera csi/mipi isp vipp)X driver {AW_VIDE

O

frame

frame

frame

frame

frame

frame

frame

frame

|-

number

number

number

number

number

number

number

number

i=

i=

is

iz

is

i=

is

i=

ez 736M DDR HIMIT SHITED, NHETRSH, BERZIEHK fifo R,

0

11

41

Q@

0_SUNXT_VIN [:$<D<>
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- a/longan/bsp/drivers/vin/vin-tdm/vin_tdm.c
fbsp/ z /vin-tdm/vin_ _tdm.c

tic int sunxi_tdm_top_s_stream(struct tdm_rx_dev *rx, int enable)
csic_tdm_set_tx_t2_cycle(tdm->1d, tdm->tx_cfg.t2_cycle = oxfad);

if (ra data_fifo_depth (- >W5 ad_fifo_depth) {
c et_tx_fifo 1d, rx->ws.head_fifo_depth

bif IS ENABLED(CONFIG WDR)
csic_tdm set_tx fifo_depth(tdm-=1d, 3274, 512/4);
felse

csi1c_tdm set_tx_fifo_depth(tdm-=1d, 3274, 512/4);
vin warn("use ioctl VIDIOC SET TDM DEPTH setting max ch to make work stable!\n");

& 6-8: rdma fifo REFEE

(10 3588
FiEE, sensor FRHIEHERER A — 88 30fps BRI, HECEZIPE camera.cfg BB key_support_merge_size,

6.3.2 Android fit &

$B 1. camera.cfg BtE merge &1,
used_merge_size Rine & fF8E MERGE =3 :

key_support_merge_size RinAFXMEMNFiE MERGE, IXENFEFELL 77 AR LU T D HERMZHE
30fps, TEEHE 16 {i¥i75e

key_default_mergelsize & merge R FHIEK size,

L4 ov13850 o3l

used_merge_size =1
key_support.“merge_size =2112x1568 ¥
key_default_merge_size =4224x3136

HIE 2. camera.cfg 2B sensor DIFEHITECE,

(\\)

L ov13850 Juffl:

used_picture_size=1

key_support_picture_size’=4224x3136,3264x2448,2112x1568,1920x1080,1600x1200,1280x720,1056x784,1024x768,640
x480,352x288,320x240

key_default_picture_size = 4224x3136

LA s5k312 o

used_merge_size=1

key_support_merge_size = 1920x1080

key_default_merge_size =4208x3120

used_picture_size=1

key_support_picture_size =4208x3120,3264x2448,2592x1944,2104x1560,1920x1080,1600x1200,1280x720,1024x768,1052
x780,640x480,352x288,320x240

key_default_picture_size = 4208x3120
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WA

ARORBEMANEEFREGA, RIBERESNERENMHEERII—RASYE 4224x3136 RS, HFEAFED
RRERTHFESME, MEIMRINESPIEN 1056x784. URATFRBRTH 2112x1568.

XHEER: W

$12 3: AWCamera2 &

7£ vendor/aw/public/package/rro/AwCamera2Config/res/values/config.xml HARINE B Z1:FHY
R,

EREARNMBRAEERSNT:

<l-- IHBRXZHE, B <width>x<height>' 301280x720 -->
<string-array name="config_photo_supported_sizes">
<item>1024x768</item>
<item>1280x720</item>
<item>1600x1200</item>
<item>1920x1080</item>
<item>2592x1944</item>
<item>3264x2448</item>
<item>4208x3120</item>
<item>4224x3136</item>
</string-array>

FINYFBRIRRA T v0.5.3 LU ERRAS 2 5o

ARERETRRBAHNIE, HIZEFERTERIAR,

More

Video

Photo

|
-
[

6-9: msc XA BE D E
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6.4 BRIRGAECE

HTFRELETHNAHBZETFI (B
N=SFEERDNBILEITH, NHER
RAXENVA; TEWT:

BRENEAENKRE) #1TH%, NRIAFREHIR,

Brila
SEE, RRENAS, SRESEN—TRRNA, UE

$B 1. camera.cfg LB EEINGEE.

o BB RFH number_of_camera=2
o MLEEINGIED video TR, WREBFIEMNXHT SN video8,videol2, ABATEE cam-

era_video node = 8,12 , HthECE WA A, D PHRFYSHIERERE —B XA LUES—1
MHREENENGE;

21 number_of_camera = 2

se_camera_multiplexing = €

amera_id = ¢

amera_facing = ¢

se_builtin_isp = ¢

amera_orilentation =

amera_video_node = 8,12

device_id = ¢

used picture size = 1
key_support_| plcture size = 25
vy_default_picture_size = 25

6-10: cfg SHECE

ST 2 IESRREL.

e persist.vendor.SingleCamerald=1
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--- afa733-pro3/camera/config.mk

+++ b/a733-pro3/camerasconfig.mk

@@ -16,3 +16,6 @@ PRODUCT_COPY_ FILES += \
PRODUCT PACKAGES += \

QRScanner \
AwCamera?2

6-11: RiRREMEE

6.5 WRREGLAE
BT AT ARG AN, BREUTFRSHERES;

1. BEHEE e NURE BT ] o
2. NRELZE raw sensor, KEREHFEESNER, RIE ISP BILARIBIAIEFR 1 sensor FIRER,
3. camera hal FE% use_camerazmultiplexing E1,

; 0 for no support for Time-division'multiplexing
; 1 for support which means you can open all.camera at the same time

use_camera_multiplexing =0

6.6 UVC Cameraﬁﬂ%

6.6.1 RZECE

TR USB BEETAMEER UVC Hal LI, EAEDFEBAVIR(EZE VE (Video Engine) i
12, A% config BUATH, ERFEXE dts MIAETEHRE.

B 1. dts iRIEREM CSIF UVC ML EE R#TR B,
MR D2 EA USB,DTS #%¢ sensor EZE & disable i,

B&127E device/config/chips/[ic_name]/configs/[board_name]/[linux RiZhR7s]/board.dts.
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6.6.2 Andoird Ec&

Android By UVC B2& 1§

SDK/device/softwinner/[platform_name]/[board_name]/
—— BoardConfig.mk //PRODUCT_HAS_UVC_CAMERA :=true
——camera

—— config.mk
—— external_camera_config.xml //fRIEAN & camerafid & CameraldOffset, WERAEM Ncamera,WEEER-2; HIh
RIEXT Y dECEEHEAM, fekk, UKRIRRAM

L—— media_profiles.xml //EC & ZIFHIFEX RIEIZ

S8 1: FZE BoardConfig.mk EZ& PRODUCT_HAS_UVC_CAMERA :=true.

$B 2 ENEFAWNARENE— USB Camera I CSI #B1&3k, external_camera_config.xml &
WA EERUI T BEZE Cameraldoffset # ignore ids

A2E USB Camera tfHXECE, CameralD, ZB&8Y Video Tis, MK, LIK Camera .

WIZERINSZHF UVC, TREITIIINEE; FiHR

era, BEE % externalXXXXo

FREBZ Android IgHYEEE, X¥F USB Cam-

<ExternalCamera>
<Provider>
- Internal video devi€es*to be ignored by exterpal camerafiAL -->

<CameraldOffset>2</CameraldOffset>

<ignore>
<id>0</id>
<id>1</id>
<id=2</id> ']
<id>3</id> 4
</ignore>

<l-- Internal vide@idevices to be ignoyéd by external-only camera HAL -
<CameraldOffset>0</CameraldOffset>

<ignore>
</ignore>

</Provider>
<l-- See ExternalCameraUtils.cpp for default values of Device configurations below -->
<Device>

<l-- Max JPEG buffer size in bytes-->
<MaxJpegBufferSize bytes="3145728"/> <l-- 3MB (~= 1080p YUV420) -->
<l-- Size of v4l2 buffer queue when streaming >= 30fps -->
<l-- Largervalue: more request can be cached pipeline (less janky) -->
<I-- Smaller value: use less memory -->
<NumVideoBuffers count="4"/>
<l-- Size of v4l2 buffer queue when streaming < 30fps -->
<NumStillBuffers count="2"/>
<l-- Lis¢"of maximum fps for various output stzes -->
<l--{&ny image size smaller than the size listéd in Limit row will report
fps (as minimum frame duration).up-to the fpsBound value. -->
<FpsList>
<I-- width/height must be in¢réasing, fpsBound must be decreasing>>
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Qr > S Q>

@‘"’”@A 3 S s QQﬁ
>
QQ <Limit width="640" height="<}>@" fpsBound="30.0"/> QQ S
S <Limit width="1280" height="720" fpsBound="15.0"/> S <&
S <l-- image size larger @ the last entry will not be su ppor@é@—> QQ
QQ </FpsList> QQ QQ QQ
O <CfgList> S & <&
QQ <l-- 1RIELFE @amerald—‘%ﬁﬂﬁﬁﬂ%iﬂﬁ.\?ﬂ’\]degree(s%%rorientation),facingLX&jpegOrien%ﬁBn-»

<CameraCfg camerald="1" degree="0" facing="1" jpegOrientation="0"/>
<CameraCfg camerald="2" degree="0" facing="0" jpegOrientation="0"/>
<CameraCfg camerald="3" degree="0" facing="1" jpegOrientation="0"/>
</CfglList>
</Device>
</ExternalCamera>
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