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Rockchip CameraHal3 #2232 5 #7114 camera fc & & i B4

Hal3 J& T HESEY) rkispl K cif BRE), BHEZLIRENA4A 0] 25 30k (Rockehip Linux Camera JF & F6 74 .pdf) -
(Hal3 fXBS H #AL T <LFEAR H 3%>/hardware/rockchip/camera, LA {# f<hal3_camera>KAL#)

SCRGERIF 6
SHYEE IRzh BIERSA HAL3 fRAG R A
RK3326 Linux (Kernel- Android9.0 V2.0.0

RK3399 4.4) :rkispl driver
RK3328
RK3368
RK1808

1. Camera Hal3 {24

1.1 Camera Hal3 3 AAHEZE.

FrameWork /Camera server 8
provider@2.4

A

} Hal3 camera_engine_isp
‘ i

Camera hal3 7£ android HEAZH jTAb iz B an LI, *f b, F S Framework —#%8 APTHEI, MR
el S, R EEEE SEGISEEE R W, TEERME VA2 HEZRSUIS kernel HIZZH.. 3a il 2 il
control loop #1115 camera engine isp X H.. A, HA—L2H A ThEe R SEH 2 A 2 A — 2628 =7
JE, Ul cameraBuffer #H5%, <M 2 Galloc #H5¢E, jpeg Zwbid | <1 F 2 Hwjpeg #H%



WAHELE RS

Camera_engine isp Z%:

{RKISP_Driver User Manual v1.0)

{Camera_Engine Rkisp User Manual}

1.2 RIS H B

hal3 camera :

F— AAL

F— common

| F—gess

| I—— imageProcess

| F—ipesg

| |— mediacontroller
| I— platformdata
| F—utils

| L— v412dev
I—— etc

I—— include

—1ib

—psl

| L— rkispl

| — tasks
| L— workers
L— tools

Android Abstraction Layer, faZx5 framework 3ZH
ANHSCAHE, R, R, Log #TEN&ESIIL

xml fEHT A G

EIEALFEAH IS, 4 scale

jpeg At AH

media pipeline #H%

hal3 e JJCRERIEME, FERE T xml SRELEN 1@ 7
HE R —A Error.h, & X 7 —iR[A{H
BEE T — L5 va12 IR H I EAK jo

Bc B S0P H 5%
Control loop HJSk3CF, buffer manager #H ¢Sk 34
3a engine K F

Physical Layer, ¥IELIE, MAENSLIIZEERHARXE
H#r R Rkispl —ESLI G E
FeA 3] T B JLAS Notify 32 135F1 JpegEncodeTask
HIRERRBULIRE X B
5T —AHBA K graph setting xml ff] Python i A



1.3 Camera Hal3 A2 4

‘ Camera3HAL ‘ | ResultProcessor |

CameraStream [

_____________

gess r 1
GraphConfig 1 camera_sngne_isp ] OutputFrameWorker
L 1

InputFrameWorker |

I MediaController ‘ J ;ma‘.m_;mp:_ﬁ PostProcessPipeline

|

|

| .
: val2device &

H valZsubdewice

Camera hal3 [+ 4055 AAL 5 PSL.

AAL: TFEA 55 framework 32 H., camera _module 5 API #5249 camera3_device ops 7EMARELE o
ZAEHO I AP INCAER RS, FERE R &R PSL,  FFERRFZIR PSL iR [ AH N A i S 4 H S 40

PSL: 2% )2 1 HARSZIL, 3 gess. GraphConifg. MediaController =% 61 57 C & S/ xml FIREAT,
J&KJZ pipeline AL E,  ControlUnit F= 21775 camera_engine isp I3 H., PASEEL 3a M%), JFErpfe—uiE
SRULK Metadata FIALEEIAEE F 4., ImgUnit. OutputFrameWork. postProcessPipeline I == 61 57 3K B4 il
FEMARRIALFE LA K E4f.  V4l2device. V4I2Subdevice NI 51 515 va12 JREh 3 H., LAY io #1f.



1.4 Camera hal3 5 Frame work & B JF:

Framework Hal3

camera_module_t->common.open(}

(camera3_device_t *)hardware_device_t- >ops->init|a[ize()—>§
camera3_device_t->ops->configure_streams()——p

camera3_device_t->ops->construct_default_request_settings()}————9

camera3_device_t->ops-> process_capture_request()—b';

loop

camera3_device_t->common->close() >

FTF framework 5 hal 22 B[ APL VE4H 1 B SCRY AT DA%+

<android_root>/hardware/libhardware/include/hardware/camera3.h



1.5 Camera Hal3 SZBL 400

B 2T configure streams JiLRE, process capture request Vi FE/E Hal3 H i) HARSLELIZ 5, )7 F
PLZIAS APT 2 FUAERSG 53, ELH hald FR v412 HI5% joctl JFiR AR SSH 45 R vk 2R FIBE A R 1
Hal3 ' ff) 3 5 R

B O FF5 REMEAPAT, IR LR EAESAFAMRIK.  Hal ERISITHIER HiX L
HOIKE) (RD R R sgsk) o

1.6 Graph 5 mediactl pipeline:
TODO
1.7 Camera buffer 5 MetaData & #:

TODO



2. Sensor &AL 4 SR IA:

1E sensor MXah L&A K3, HAL R INHT sensor SCHFFE ZElC S 40 N SCf: (Hal3 ARG HRAL T <TAE
2 H 5%>/hardware/rockchip/camera, LA~ §f{<hal3_camera>FkAXE)

1) 3RHX tuning S,  SOC sensor A Hg it b5 B

2) BCE camera3 profiles.xml

3) KBCE S push BMT, I EHTE S camera BT

PAR 252 AN R VR U ]
2.1 FKE tunning xml

tunning SCAF R RURSHOCAE, L H Raw sensor A T 1%L 3o Z A anfal 3R EXAT LABE &R FAE.

TR ELIA T 7304 : <sensor name> <module name> <lens name>.xml , F¥1Z 4 push 2R F )
/vendor/etc/camera/rkispl H3k T o 2 3a E2 MiZ H s HP ST & MU Y tuning SCHF.
B4, A Raw sensor FHE @RI, A5G bypass isp. H 75 Zok sensor XY E N SOC EIF] (S0 )54E

T sensor KAUMIEE. ), UEET,  tuning CHFRTEIABCE .
2.2 fc & camera3_profiles.xml

2.2.1 camera3_profiles.xml i 5

fF<hal3 camera>/etc/camera H¥ FH £ camera3 profiles <platform>.xml, I&EZLH P push
#| /vendor/etc/camera/camera3 profiles. xml. HEFE—PIEHN camera3 profiles <platform>.xml L4,
Z AT sensor MIMCE I sensor.
camera3 profiles.xml EE T L/ Profiles T4, Profiles A AE — camera 7R EMIIFEK. Tk
W 32 T JUA sensor, HIFEERLE JLAS Profiles 155,
Profiles 1 s N XS 1 41 F YA /i
{Profiles camerald="0" name="0v5695” moduleld="m00”>

{Supported hardware>

</Supported_hardware>

<{Android metadata>

<{/Android metadata>



= sk PSL specific section start seksksksk——>
<Hal tuning RKISP1>
{/Hal tuning RKISP1>

{Sensor_info RKISP1>
<{/Sensor_info RKISP1>

== sk PSL specific section end sekskksksk——>

<{/Profiles>

Android metadata> T SAEHEREER canera WAL/ E, ZFENEERE FEKET canera module
ff] APT: get camera info() FREXZE|, Camera 4TIt a] DL W1 R A 23R B EAH G 15 B

$ adb shell dumpsys media. camera

T R R B AT BAZ W, android JFRFE MG, (CTS Hp 1) — b i 8 55 ZEVEGH 2 1% i b 2 B
& 30O

https://developer. android. com/reference/android/hardware/cameral/CameraCharacteristics

HAME LTI EER TG RITR RN EE, XX ERZEYI.

2.2.2 HaHERTT AR

M V2. 1 JRATFLE, camera3 profiles. xml F138H0 forceAutoGenAndroidMetas BR B kI, LLEFR G HE
BN A R B T 77 3K

forceAutoGenAndroidMetas fF camera3 profiles. xml H kb & :

<Hal tuning RKISP1>

{forceAutoGenAndroidMetas value="false”/>

{/Hal tuning RKISP1>

forceAutoGenAndroidMetas BLE N true” B, Tl B shA K77

forceAutoGenAndroidMetas FCE A" false” B, Fonfl HFZhECE M5 ;s

KRELE forceAutoGenAndroidMetas i, BRIAME FH FEhEC B AT R

CINSEIESN D A0 W= I
control. acAvailableTargetFpsRanges
peg. maxSize

jpeg. availableThumbnailSizes



scaler. availableStreamConfigurations
scaler. availableMinFrameDurations
scaler. availableStal1Durations
sensor. info. activeArraySize
sensor. info. sensitivityRange
sensor. info. exposureTimeRange
sensor. info. maxFrameDuration
sensor. info. pixelArraySize
sensor. maxAnalogSensitivity
AR A AT R R s B A T 5K
THMER GBI 2. 2.3 =5,
KB B A 7 2
1. FE sensor WBNLH enum frame interval #2M,
2. Sensor IXEhHEIN A E B WML, —fN full size M binning size, H binning size Mfx
KRR FETF full size KM,
3. fEH] 1Q Tool M T AR, EUCRH B3NERMIT .

2.2.3 FHEE T ARIUH

ZFECHEREESEZR xml BEESXE, FBID cameral3 profiles_default. xml FAEIE{H RAW sensor &
SOC sensor WIS E, BERZERLR S0C if2 RAW sensor, ARERIBMNNSEEMERFITRE, &
MEESHAEESH CTS @i, ZEEXHSME HALS MAEHMELH, TEESSEMPIENIFE, BF
ZE|H SOK R EZERIEZEFHERKTH xml . WTRBHEEERFIEKLLER TE sensor :

Profiles
IR B BT 2 RS R Camera T, > Camera Xf%—1 Profiles FBHLE . %7 B E ML
BT
camerald // AFRAENICHEDL, TECE 0 B 1
name // TEESWSAFR—E, HEA KNG X5
moduleld
KEEDT, A8 “‘mxx” , HAF “m” 4 “module” 455, “xx” Nt #tHIEE, baon
camera ME—%i*%5, moduleld F# 5= DTS hECEAH —, HNRHNE R, 5o, KEZA
camera [}, £ camera ffj<profiles>T T E %8 moduleld J}/ZHEA . WK



<!-- RAW SENSOR REFERENCE SETTING -->
+quﬁles camerald "0" name "imx258" moduleld="m00"></Profiles>

AN, T E— E.ﬁ%@%ﬁ]@‘iﬁ@ﬂﬁ Tl]ﬂﬁﬁﬁﬁ_} EMEFHEIN camera #MCE F, AHFER
moduleld JHFHEFIBITT, FEYFAALEAAFIR moudleld, HARVFA IR moduleld ] camera E[FIM probe |
R =RV

MU R4 :  adb shell cat /sys/class/videodlinux/*/mame FJ IFKEXATE v412 B4 S04 7, H
JE40 m00_b_ov5695 2-0036 4y sensor 11 i K.  Zar 2 HMIH, m00 8% moduleld , FEAULAL len,flash
ZH, b AR5k camera 7RI N B, WARZHTENAC, ‘0v5695°fK3 sensor name, 2-0036°fX3 12¢ M.

L T  Android metadata # B i I & Android M X B W, % F R E MKW S H

<SDK>/system/media/camera/docs/docs.html . BH .

control.aeAvailableAntibandingModes
SOC: AUTO
RAW: 50HZ,60Hz // UIHEFE 15460 FIVE AW G ic B

control.aeAvailableModes

ON // ANSCEF flash B
ON, ON AUTO FLASH, ON ALWAYS FLASH // 3Z#F flash I

control.aeAvailable TargetFpsRanges
BB A 2 IR
1) AR T EA — A E W, nmiZEy x, T A5 (x,x)
2) FBWIFLTFEEDE—HKT 24
3) F—HHATE Min <= 15. FTLE—H N (15, x)
4)  BHWETEAZ T HES
TH Bk = SO, B E AP HMZ: (minl,max1),(min2,max2), N max2 >=maxl, max2 ==
max1 I, 3725 A2 minl <=min2,
—fEIEALT sensor IR R &M H A 0 HE R, A0 HER I binning 73 #FR, HAh 2 #ER RAIMEE 71
—MAMER CA e ISP 389 KA AR ED .

L

max2 = max_fps bining
maxl = max fps full
H. max2 >=maxl

A4



D nE maxl > 15, AT E
(minl, max1), (maxl, max1), (min2, max2), (max2, max2)
Ht minl <=15, min2 > 0, max2 >= 24. WIRFTEIG ISR ME E Wiz, W% ER T 70RO I RpaT .
ZN LN
fBn: max1 =20, max2 =30, H#EA 15 fps MIFE ERGMWER, I NE:
(15, 15), (10, 20), (20, 20), (10, 30), (30, 30)
2) I maxl <= 15, A& FAECHE
(max1, max1), (min2, max2), (max2, max2)
Hrft min2 > 0, max2 >= 24, WURFFERIMSARME 2 Wi, W4 ERFAFZIUZRMEIET . R~ T
B maxl = 7, max2 = 30, HFEEA 15 fps MFEEFEMEE, B FIE:
(7,7), (15, 15), (10, 30), (30, 30)
VE: min fps AT T4 A MR OE I A i, BN T RGN ], T DURRE 7 B AT, (HE
BN R, (BRSSO R

control.afAvailableModes
SOC: OFF //soc camera H Rl A3 K af
RAW: OFF // WIXR camera %A af ifg
RAW: AUTO,CONTINUOUS_VIDEO,CONTINUOUS_PICTURE,OFF // camera Ef af Djfg

control.awbAvailableModes
SOC: AUTO
RAW: AUTO,INCANDESCENT,FLUORESCENT,DAYLIGHT,CLOUDY DAYLIGHT

Jjpeg.maxSize
THRAXNT:
N HEZFRAN: scaler. availableStreamConfigurations # BLOB Hifx A4 #E 2 I

jpeg. maxSize >= max blob w * max blob h * 3 / 2

lens.info.availableApertures
A, HAT A SRR A, AR 5 3R

lens.info.availableFocalLengths
AR, HAT A SRR A, AP RURS B3R, 5 FOV IHREAG, MES% 2237,

lens.info.minimumFocusDistance
0.0 // ASZHF af B
A€ 0 // SCFF af i), SR ERCE AR 0, BAKTE BRI A Tk E



scaler.availableMaxDigitalZoom

BRUE 4.0, WA 1 6 B 5 ] Y R B INBORE B E R OBORAEEU AR ORI A L
T, HEARSEG Bl e i, FELR RS0 2D MRS, WA AR R, T IR
INTBORAEH o

scaler.availableStreamConfigurations
HAL JE3CHF I e 38, A I T IR -
1) i B IR PRI PR RS
2) AT CTS Bk, 527 352x288,320x240,176x144 ficl B 1
3) IRAE media profiles V1 0.xml HAIRERBG IR, Ay R Ea 5% P%
4) FFPFEE R BLOB, YCbCr 420 888, IMPLEMENTATION DEFINED —=Fik&amHic®E, =i

S K173 Bk A EAH ]
5) NTAEHHAIRGERE, W sensor HOKHIH RS TEEERT 4096 I, 745 K00 4 98 L IR Il 4E
4096,

R LRSI S, IARYE T ERRAC E . DL 2 IMX258 SEECE I, IMX258 IR EhH H i ok
S HEZ )y 4208x3120.

scaler.availableMinFrameDurations
MLE scaler.availableStreamConfigurations H1#&7r##3 F /Ml [a] kG CEDBORMIA) 75 25
ARLLTR %A
1) FHEALE scaler.availableStreamConfigurations #1528 X I FTE &, 2HER
2) B PR KM AT I sensor BXANFREL, — % sensor KA full & binning PR #E%K, F|ZR
AR SRR HREAN IR sensor IXBNANRE B4 SCHF, IBA 2 i1 ISP #BY R 4a A3 3, FIAE sensor B4
B 1 1) 23 B AR A 5 B 2 SR B AT ) sensor f 73 HEERARIR] o
LR IMX258 ZEBLE D, IMX258 IXahith (15 K 73 #%8 4208x3120@201ps,2096x1560@301ps:



<scaler.availableMinFrameDurations value=

scaler.availableStallDurations

BCE  scaler.availableStreamConfigurations ' BLOB #% 3% 70 HE5R [1) S R ) B K [H] BRI, 7] B 2 |
scaler.availableMinFrameDurations H' BLOB HJECE W, W4 E KT scaler.availableMinFrameDurations H1ff]
B, KR 2T sensor.info.maxFrameDuration HC & 1) KIAIFGEI AT . BB KA H T CTS 1 A
TR IS E 1 -

DL A& TMX258 222 ir B 1l :

sensor.info.activeArraySize
W E K sensor IX BN i (1 B R4y HE38,  TT M sensor K E)15 3 o

sensor.info.physicalSize
sensor WJEL R, Al MALAH A2, 5 FOV itHEM X, HESH 22375,

sensor.info.pixelArraySize
W E K sensor IX BN i HH (1 B R4y E38,  TT sensor JKE)453 3 o

sensor.orientation
B 2238 5 W, JIRE 0, 90, 180, 270. & HiRIEAALENLAS LI 2E b T %, A
B CTS verifier FHICTAINAR; 1SRy M /K FalE FE EH S5 0, T n] 5855 A% sensor IR & 140 H 7

(aYay



Il o

flash.info.available
FALSE // ANCHFINFEAT
TRUE // CRFINEAT

supportTuningSize

SOC: ANt B I

RAW: FHEMXS R 1Q BB SCAFSR SR 73 HF5, —BORUELSE sensor [4x7r #FZ A binning 73
PR o WA E IR, A4 T 28 sensor JX Bl H (1) K0 HER

SensorType

SOC: SENSOR_TYPE SOC

RAW: SENSOR _TYPE RAW // MiXEARMES, Al RAW i E R SENSOR_TYPE SOC, RJEfi
HE BT 3A BUR, e RAW 8L B E A SOC AU R T 1.

frame.initial Skip

fTJF Camera NI, FUHT LW 3A RUKSK, FIREAEANRI S FAEAERT Ui (0555 00, T8Izt
TR ¥ B A& R SRR BE iz I G . Ak, BT CTS R 2 WA KIHR UKIE B E ) request £, A
JE A5 BUAH SR M R I (AR GE T, H BTAEESE — > request 45 RMUR [ 12 1) 10 BT, ] i@l W E A&
D MUK A AEE 12 1) o

224 FOV B H:

1f: frameworks/av/services/camera/libcameraservice/apil/client2/Parameters.cpp R an S BB

FOV: res = calculatePictureFovs(&horizFov, &vertFov);
FOV T8 A

[

* Basic field of view formula is:

* angle of view = 2 * arctangent ( d / 2f)

* where d is the physical sensor dimension of interest, and f is

* the focal length. This only applies to rectilinear sensors, for focusing
* at distances >> f, etc.

*/

BB camera3_profiles.xml H1 7B :

p— |

<lens.info.availableFocalLengths value="x.xx"/>



<sensor.info.physicalSize value="x.xx,x.xx"/> <!-- 1600x1.75um 1200x1.75um -->
FR MBI
availableFocalLengths:

FRAE AL FRE -BAR AL B0 GC2145 B —AMELHFNAE T3

A, <1.5%

fipn: 2. 50m] |

MJ: <lens.info.availableFocalLengths value="2.38"/>
physicalSize value:
%% Sensor [¥] Datasheet, |41 GC2145:

Pixel Size 1.75um x 1.75pum

Pixel Size 1.75pm x 1.75um
Active pixel array 1616 x 1232

| physicalSize value H hori = 1600x1.75um = 2.8 ;vertical size = 1200x1.75um =2.1;
<sensor.info.physicalSize value=" 2.8,2.1"/> <!-- 1600x1.75um 1200x1.75um -->

4% FOV i+ A30:  horizFov = arctan (2.8/2.38) = 49.6 [ ;

FE:

RSP CTS-Verify Wl & AT P{EA: 56 % NI B RIS availableFocalLengths
[XI 4 physicalSize value 2 [f & 1], MEHE FOV iHH A,

JHEH availableFocalLengths {1 = 2.8/tan((56°) = 2.8/1.48 = 1.89;

AT PR AR, e & 2 fli<lens.info.availableFocal Lengths value="1.89/>E[1 7 ;

2.2.5 xml TR

ST 3.3,
3. B TIRR:
31 ZwiF:
1) # A <android root>/device/rockchip/common/BoardConfigmk 3 4 ' , = H A E X

BOARD _DEFAULT CAMERA HAL VERSION , 1 J& & X , W X K& i T -
BOARD DEFAULT CAMERA HAL VERSION :=3.3
(‘android 9.0 LAY Sdk KA FI HEH7AH hall A1 hal3 PSR, %M EVRAS B H b2 AH R, B BRI



Gk AR, DR S I I — A 2R e IR — & hal Y05, 4R

ifeq (1,$(strip $(shell

expr $(BOARD DEFAULT CAMERA HAL VERSION) \>= 3.0))) , R&%i%% >=3.0 I 4 &% %

hal3. )
1) fE<android root> H 3%

8 source build/envsetup.sh

8 lunch
2) #E hal3 JERS H 3%
$ mma —j8

3.2 AR

2) Hal3 J&: /vendor/lib<64>/hw/camera.rk30board.so

3) librkisp : /vendor/lib<64>/librkisp.so

4) 3alib : /vendor/lib<64>/rkisp/<ae/awb/af>/

5) FECECF: /vendor/etc/camera/

IR EE B SO A I T 1 <hal3>/etc/camera H ) SCAF copy %] android out H .
WA push camera.rk30board.so BI R,  WHEEECE SCHF, A 75 % push AHMAC B ST

1. K FEEH A PE L xm BCE SO push ZIACTAH R ) H 3.
$ adb root && adb remount
$ adb push <hal3 camera>/etc/camera /vendor/etc/ (android version >= 8.0)
$ adb push <hal3 camera>/etc/camera /system/etc/ (android version < 8.0)
2. HHE3) camera RS FE
§$ adb shell pkill camera && adb shell pkilll provider
3. AR A& AE camera ST AN
$ adb shell dumpsys media.camera
4. WHBAFTEIH camera A5 B (camera 1EH 15 S A I JLEAT), Wk K.
i
5. FHRWAECE X2 Push BT G XA, HH =10 -
$ adb shell
$ cat /vendor/camera/camera3 profiles.xml /XA 1% A2 15218808 5 10,

B SRS R RS



$ adb logcat|grep "E RkCamera" &5 & 1 & Bldn iR, EL 2.
6. WIRFAT=SHEA R, KZWENIER, "7 val2-ctl NEEHE, B camera M A LFTIF T
Camera WERFT AT, ATLAFTHAHIK camera log HFF IR @A 7] /L

§$ adb shell setprop persist.vendor.camera.hal.debug 5

4. Dump #iHH

N IIER,  hal3 S0 T UANE M, FTLCRTNE, B, AMEEEEEER B dump B3CPF. DURE
TEA U -

4.1 BEHEUHA:

B persist. vendor. camera. dump:  FANAHFHEIEH dump TFI, @ TEAE X BN B EAE TR

i

adb shell setprop persist.vendor. camera.dump 1 #dump preview

adb shell setprop persist.vendor. camera.dump 2 # dump video

adb shell setprop persist.vendor. camera.dump 4 # dump zsl

adb shell setprop persist.vendor. camera.dump 8 # dump jpeg

adb shell setprop persist.vendor. camera.dump 16 # dump raw

adb shell setprop persist.vendor. camera. dump 128 # dump pure data that not processed in hal
adb shell setprop persist.vendor. camera.dump 11 # dump preview + video + jpeg

B persist. vendor. camera. dump. skip JETER B AT n i
f5]: $ adb shell setprop persist.vendor. camera. dump. skip 10

FEORATTE 10 WA dump

B persist. vendor. camera. dump. gap J&TEFE RN dump i) [A] FE
f]: $ adb shell setprop persist.vendor. camera. dump. gap 10

R 10 M dump — it

B persist. vendor. camera. dump. cnt JETER S dump o R %
5. $ adb shell setprop persist.vendor.camera. dump. cnt 100

FoR 3 A dump 100

B persist. vendor. camera. dump. path J&VEF R dump ifk) 4%
f5]: $ adb shell setprop persist.vendor. camera. dump. path /data/dump/

R dump IERAEN /data/dump/  (RJEMI” /7 ABER)



AT — D52 8011, Ron dump TS,

i, %42 A/data/dump/

adb shell setprop persist. vendor.
adb shell setprop persist. vendor.
adb shell setprop persist. vendor.
adb shell setprop persist. vendor.

adb shell setprop persist. vendor.

4.2 FAK dump M- E) R

camera

camera

camera

camera

camera

Dump J&PEBEEK, FTIFHNL, A,

HITH 10 MWiA dump, &ERE 10 i dump — K, &2k dump 100

. dump 1
. dump. skip 10
. dump. gap 10

. dump. cnt 100

. dump. path /data/dump/

W7 /data/dump/ H 3 FMZSH W F dump A K.

AR dump SCPF, IES AT RS, 477 log 5. IFEE log £ HA LU TR

$ adb logcat |grep "open file failed"

AR T dump BRASTOALBR VT ], BUE AEAE S EUR . WTRAZ U P ER AR
A dump BRI AFAE, APFETH S H 3, BEIE H %

H S AFEARMOR TR R U5 i, ] AE A 40 R i 42 95 1] selinux

$ adb root && adb shell setenforce 0

5. WRAUEH:

Hal3 A< FREX :

it 3 5 R B R

$ adb shell getprop |grep cam.hal3.ver

A LLEIE & F logeat SRHX

§$ adb logcat |grep "Hal3 Release version"



6. AR

android.hardware.camera2.cts.RecordingTest#testBasicRecording
failed

android hardware camera? cts Recording TestéestBasicRecording “s.ml: framework AssertionFailedEror Video size 178x144 for profile ID 2 must be one of the camera device supported video sizel

SMT: 1Z I KA TE Camera3 profiles.xml HH ¥ e B AH B 0 HER

R T 2 23.2 , AN size(GX N 176x144 ) U5 INZE scaler.availableStreamConfigurations -
scaler.availableMinFrameDurations. scaler.availableStallDurations #. 1% BLOB A 75 B AL B ML 0 #E %, Xt
BLOB AHSC AT AN 70 %

android.hardware.camera2.cts.PerformanceTest#testMultipleCapture
failed

N ZIESK,  fps range HH AL 7 B — 4L 2 W fps [minfps, minfps], minfps A
scaler.availableMinFrameDurations ' YCbCr 420 888 [ K X ~J 5% B ) i




Durations A 55555555 if, i A 18

fif Rk 772 1P <control.acAvailableTargetFpsRanges value="15,18,18,18,18,30,30,30"/>

android.hardware.cts.CameraTest#testVideoSnapshot failed

android.hardware.cts.CameraTest#testIpegThumbnailSize Failed

android hardware cts. CameraTest#testVideoSnapshot IS junit framework AssertionFailedError

android hardware.cts CameraTestitestJpegThumbnailSize L M8l junit framework AssertionFailedError

o RIGU stack U1 F

junit
junit

rumentationTest
.Instrumentation

pp.-Instrumentation$s



i stack ZrFRIFAY, FIAIE, SZHT thumb size A 0 F1EH. @it F a2,  KIHSLLE apil 1 1
R Y thumbnail size static meta FiSZN 0,

bob@ubuntu:~$ adb shell dw?npsys media.camera|grep thumb
jpeg- nail-height: 0
jpeg- nail-quality: 90

jpeg- nail-size-values: 0x0,160x120,320x180,320x240
jpeg- nail-width: 0

{H\ jpeg-thumbnail-size-values 7] %1, FA1 L1 support size H VU4, 0x0, 160x120, 320x180, 320x240.
R4 LR width « height 4 0 g, 7E framework A H AL KL,  WIERH K —4L1) thumbnail size 5 -
A R HA IR RS e = AN E], ) B3R thumb width &5 thumb height %4 0

FRRTTE: BB K — 41 thumbnail size {34 5 & R I RSE %8 S EEARTA] (thumbnail size KNS RE#EE R
320x240)

android.hardware.camera2.cts.StillCaptureTest#testJpegEXxif failed

android hardware cameraZ cis StllCaplureTesti#estpegExf m java lang Excepfion: Test failed for camera 0: Jpeg must have thumbnail for thumbnail sze 3200240

SHr: M Cts VRIS E, RRINIRFEIEFHEE Buffer %4 thumbnail , K& H hal &5 —IX
IR, RIS AL buffer size K/, SEgmILAK. BE

camerald profiles. xml H1<jpeg. maxSize value="4967424"/> <{!—— 2112%1568%1.5 ——>
RILBCALIRS T jpeg out buffer KK/,

iRk B xml ' jpeg. maxsize HN:

{jpeg. maxSize value="19267584"/> <!—— 4096%3136%1.5 —>

1 BOGIRES, FUGAER ER, B UL,
a) raw sensor B | soc sensor T 3a KigfT
BE'E N <sensorType value="SENSOR_TYPE RAW"/> R[in]
b) hal 55 camera engine iR AAILHL
Y SRR AR 16, SEHTRH 28 xl 2 SC A
c) sensor.info.exposureTimeRange it KAE B E K/
(ZH 237 B MRE, KEIERRG.

<sensor.info.exposureTimeRange value="0, 66666666"/>



AW B 12 sensor SCHFIRGHT KA@M, BT ns, BRKBRIGHT [EIFN app W& 1) fpsRange Fz /)M
R ILFE MR aec FEF B IRNE. LIRMEXT ST/ 15 Wi, QSR 7R B SRR /NI,
CIRYY IV SN

B FOV 1] lens.info.availableFocalLengths {E /5 53 CTS JLIiM K
At )

6] R -

B4 camera3_profiles.xml H'[J 1> Sensor [fj<lens.info.availableFocalLengths value="2.04"/>{
—/ I ¥i<lens.info.availableFocalLengths value="3.73"/>

A — AUk <lens.info.availableFocalLengths value="3.04"/> 5

MR CTS H AN R HE iR

arméG4-vBa CtsCameraTestCases

Test Result Details

android hardware camara? cts StllCaptureTestétastFocall engths E java lang Excaption: Thare wera 2 arrors:

androwd hardware camera? cts SllCaptureTest#estIpegExif java lang Exception; There were & errors:
android hardware cls CameraTest#testpegExf junit framework AssertionFailedEror: expected <2 5900000046325684> bul was <3 57>

android.hardware.camera2.cts.StillCaptureTest#testFocalLengths
android.hardware.camera?2.cts.StillCapture Test#test) pegExif
HR(E
TestRunner: java.lang.Exception: There were 6 errors:
Test failed for camera 1: Focal length should match (expected = 3.73, actual = 3.04, tolerance = 0.001) )
Test failed for camera 1: Exif focal length should match capture result (expected = 3.73, actual = 3.04, tolerance =

0.001))

[e] R 234 -

SDK H fov AL {7 &
SDK/cts/apps/CtsVerifier/src/com/android/cts/verifier/camera/fov

R DR P 2

W N AEM: AT A% 4 JPEGEncode 5 B4 T E#EmifE CameralD : 0
--- a/psl/rkisp1/workers/PostProcessPipeline.cpp

+++ b/psl/rkisp1/workers/PostProcessPipeline.cpp
@@ -1037,7 +1037,7 @@ PostProcessUnitJpegEnc::prepare(const FrameInfo& outfmt, int bufNum) {

if ('mJpegTask.get()) {
LOGI("Create JpegEncodeTask");



- mlpegTask.reset(new JpegEncodeTask(0)); // ignore camld
+ mJpegTask.reset(new JpegEncodeTask(mPipeline->getCamerald())); // ignore camld

android.hardware.cts.CameraTest#testIpegExif

7] REAR R AR IT .«

commit f8¢90eal3add9037f97747¢20dc86003203a87¢6
Author: Bob <bob.fu@rock-chips.com>

Date: Thu Mar 28 15:39:29 2019 +0800

fix eixf data error

CTS: android.hardware.camera2.cts.StillCaptureTest#testFocalLengths may
failed dut to the exif info mismatch. JpegEncodeTask should hold the correct

camerald but always get 0. fix it.

Change-Id: 15¢775¢cc13708169a30e222a2dbbd1da6e3e6d51d
Signed-off-by: Bob bob.fu@rock-chips.com

X EEEE ARG 2 B S IR AT A

ITS % W. Failed i & v /rik:
ITS JHAAH<

Camera Jli ITS #i1#9 LOG 1/ &'+

%2 ITS MR SCAY: These files are all saved to a new temporary directory, the path of which is

printed when the run_all tests.py script begins

FEAEMRFTED H LOG TRAZ AL an [

VR MWW e TAN WP A NWa b Ve | G SV A MTA SWa e e | B TTAMLTHRTIID MUY S MNA N NS Ve WA LAV e | Y

koo:@lava-slaveoe:/home/hxw/wpzz GMS 9.0/android-cts-verifier/CameralITS# python tools/run_al
lSaving output files to: /tmp/tmpsébVbG I

Mae mmem e desss mea AATITSATRARAST

B PC H 1)/tmp/tmps6bVbG {RAE T Ml LOG, H T debug

root@lava-slave@d: /tmp/tmps6bVbG, 8# 1s

scene@ scenel scenel.jpg scene2 scene2.jpg scene3 scene3.jpg scened scened.jpg sci
root@lava-slave@4: /tmp/tmps6bVbG/0#




Camera izl ITS X1 57//7 Python I (7 &'
Cameral TS\tests\scene* H & A % 2T Python 1A :
B4n: test_meta X TN B R I AR A -
Cameral TS\tests\scene0 H 5% BRI Python JAI4S:  test_metadata.py

1S_9. B/andr‘oEd -cts-verifier/CameralTS$ 1ls tests/sceneB/

test_capture_result_dump.py test_jitter.py test_param_sensitivity burst.
test_gyro_bias.py test metadata.py test_read write.py

ITS JliH B0 test_meta Sl 1 &5 Hrom
i) R A

scened testH

scened/test metadata

2 A3
& ITS Mk LOG:
S pixel_pitch_height : 0.00um, 5% 7

- ih MDAV EGALSE s CEGOUe AuSaviie EG4eST
* props.has key("android.info.supportediardwarelevel™) | 1: passed> props.has key("android.info.suppor
propsi”android.info.supportedHardwarelevel™] is not No : Passed> props["andreid.info.supporctedHardw:
props["android.info.supportedHardwarelevel™] in [0,1,2 Passed> props["android.info.supportedHardwi
md.has key("android.sensor.rollingShutterSkew") Passed> md.has key("android.sensor.rolling!
md["android.sensor.rollingShuctterSkew"] is not None Passed> md["android.sensor.rollingShucter5l
props.has_key("android.sensor.info.timestampSource™) Passed> props.has_key("android.sensor.info
props(["android.sensor.info.timescampSource™] is not Nor Passed> props|["android.sensor.info.timescar
propa["android.sensor.info.timestampSource™] in [0,1] Passed> props["android.sensor.info.timestar
props.has_key("android.scaler.croppingType”) Passed> props.has_key("andrcid.scaler.cropp
props["android.scaler.croppingIvpe™] is not Hone Passed> props(["android.scaler.croppingType’
props["android.scaler.croppingType™] in [0,1] Passed> props|["android.scaler.croppingType'

[pixel piteh WxA: 1.75 um, 1.75 um 2 [Rssert pixel_piteh WxH: 2.19 um, 0.00 &
field of view: 64.0 degrees )

23 2
B XN Python AR
Cameral TS\tests\scene0 H (1% B2 {75 Python HIA<: test metadata.py W1~
TT5 pixel pitch h 41F:

if not its.caps.legacy(props):
# Test: pixel pitch, FOV, and hyperfocal distance are reasonable
fmts = props["andreoid.scaler,strea ratio

fmts = sorted(fmts, key=lambda k: k[" " "
] = props[Tandroid.sensor.info.physica
pixel pitch h (sensor_size["h t"] J fmcs[O]1[’

pixel pitch w = (sensor_size[’ "] J fmts[0] ["wi

v & 1E3)
"] * 1E3)

print "Assert pixel pitch WxH: um, %.2f um" % (pixel pitch w,
pixel_pitch_h)

assert 0.9 <= pixel pitch w <= 10

assert 0.9 <= pixel pitch h <= 1

assert 0.333 <= pixel pitch w/pixel pitch h <= 3.0

MREE AT S <sensor.info.physicalSize value="1.4,1.0"/>H" height [] 1.0 24 $it 5,
S 855 5 HU K pixel _pitch h A 0;



fBRINE:

<sensor.info.physicalSize value="1.4,1.0"/> <!-- 4224x1.12um 3136x1.12um -->
U

<sensor.info.physicalSize value="1.4,1.04"/> <!-- 4224x1.12um 3136x1.12um -->



