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RKIQTOOL 37 £ RockChip 5 P& 1R
RV1108. RK3288. RK3368. RK3399

Camera Module &R KEIRE:
(1) {# ] RKIQTOOL [f] Capture Tool, FH#EIHR T E 1 raw &;
(2) f#iH RKIQTOOL ] Tuning TooL, AR¥EDUE 1 1521 raw EIZEAT A RAREH b € 4L
(3) f#ifl RKIQTOOL ] Analysis Tool, #5038 2 15 2] (ks 2 S 4L

RIEIDR:
1. & MCRInstaller.exe, %%& MCR;
2. i RKIQTOOL.exe, iz4T RKIQTOOL;
3. HIXIE{T RKIQTOOL, 75EH FEMIK S LLLFHS, — NP5 RaedM 1 & B,
VE MBS 7 LR AIE X 2% 8 1 5
Example:
r'i’tﬂ RockChip Image Quality Tool v1.1.1 ol e ]
| RockChips Tuning Tool |
Account ID isp
I Phone 13200000001 |
License 1D BSAF031E-COCD-437f-B2F3-603F489ERD2F
ol 00000000
sy | oK ER
1-1

F';_ Succeed [ — | é,l . ’

E:“"I:' Authorization succeed!

& 1-2
L SRAT AR A B o) BB A A4 e i O DL redmine BRUIBAR X R FRAT
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4 RKIQTool vi.1.1 [P

Rockchip

Configuration

2-1
% Tool 73 A PUAM BB . Configuration AL B 4 f5 , 411 8 A (Capture Tool), iX T. A (Tuning
Tool), Z3#1 1. H (Analysis Tool) 7 REf# .
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=. Configuration

Rt 1- 1Configuration <=3 H 41 1) 5T

4| Configuration M
Change File Path N

Camera
Setting

Click to choose a camera
Profile name IMX214_LG-9569A2. lens_50013A7_OTP_E

IMX214 LG-956942 lens S0013A7 OTP Back RHES

OWBB58_LG-9569A2 lens_LG-956942_Back RK3 Target 5P - | 1

ime323_LAB114PA_LAB114PA_Back_RV1102 g |

j OW2710_LAB114PA_LAB114PA_Back RV1108 : :
Sensor name * MxZ14 i
Lens name * |LG-gss8az 2
Mol £ = lens_S0013A7_QTP
tH| e | 4 Sensor color depth [ 10

’ New camera ] :

Sensor bayer order & \GRBG =

l Delete camera l

IQXML header Resolution (Picture? = |4z08x3120 ==

2018-11-1

Crearion date S . .
L J Resolution (Preview) = |5104x1580 =

Creator Jone e
L Camera position Back

Wersion 1.0

‘ Save and exit ‘ ‘ Cancel ‘

& 3-1
3.1 #%£# Camera

BT R 3- 1 £ FTHEE S Camera. 1T New Camera 8¢ Delete Camera >3840 2l I 5 AH
Niff) Camera 15 5., Mt & 5E 55 save and exit {747 .
ST AR s B B A kTR, AlE A custom F24H@ S SR NRINID. . 4 ik

WIS TR
H AT SCREF 61
RK3288\3399\3326\3368 Android8.x 1 7.x & LART KR A
RV1108 RK1808 Linux

T BB &R 4 IQXML iy 4% MU A Configuration A £t 1 it & ) SensorName. LensName
F1 MoudleName % SensorName LensName % SensorName ModuleName /4% = 2] % % HH 18 2 T
BER S, AR AR AT AR A .
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T B AR A IQXML SCA A AR

£ firstobject XML 44558 - [L\c\RKIQTooharigin\project2\Tuning File\va.u\IM)(zm_lens_sam3A?_OTP_a.cI\lM;(z_m_lens_suuum_owxm!] L

B w#w) &85E) @E9 TEG 800 280

- & matfile
&2 header

&5 Type = struct
; i ni
& creation_dafe 2016-11-01
£ creator Jone
£ sensor_name IMX214

£ sample_nanje lens_50013A7_OTP
£ generator_version 3.0
2 resolution

&5 index =1

| type = cell
& size =[12]
& cell

& index =1
L& type = struct
P 1

4208x3120 I

| o &3 pame
| & id 0x00000001
£ width [4208]
[3120]

2104x1560

X
[2104]
[1560]

&2 framerate

3.3 A& TEREZ

F1 3- 1 Change file path,

= | <?xml version="1.0" encoding="utf-8"7>
<matfile>
<header type="struct” size="[1 1]">
<creation_date index="1" type="char" size="[1 11]">
2016-11-01
</creation_date>
<creator index="1" type="char" size="[1 2]">
Jone
<fcreator>
<sensor_name index="1" type="char” size="[1 7]">
IMX214
</sensor_name:
<sample_name index="1" type="char" size="[1 9]">
lens_50013A7_OTP
</sample_name>
<generator_version index="1" type="char” size="[1 4]">
3.0
</generator_version>
<resolution index="1" type="cell" siz:
<cell index="1" type="struct” sizi
<name index="1" type="char” siz
4208x3120
</name>
<id index="

m

type="char" size="[1 10]">

0x00000001

=</id>

<width index="1" type="double" size="[1 1]">
[4208]

< {width>

<height index="1" type="double” size="[1 1]">
[3120]

PN S

[4] EditPath

Tool configuration files directory

1Q project directory

Photos directory

1Q files directory

LAex ARKIQToohariginixmi

L:ex fARKIQToohorigin\project

L \exARKIQTooorigin\project3NX214_LG-8589A2 jens_50013A7_OTP_Back_RK3288

Lcx fiRKIQTooherigin\project3 Tuning FiletV3.0

Tool configuration files directory fi ()72 T. K2 17 Fr 7% A AL B SC A,

& 3-3

B SR MHLE R

S|

ib]

CamerasConfig.xml SCf, 1c%4AM % B (S S 1 CaptureConfig.xml &5 30, #5842 S5, e

AR HL AT X L S0
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==

| ALLxml

|| cam_board.xml

|| cam_defaultxml

| | CamerasConfig.xml

|| capcmd.axml

|| dumpsys

|_|1 RK 3o Basic.xml

|| RK3wxx_Default.xml

| | RK3288_CaptureConfig.xml
|| RV1108_Basicaxml

|| RV1108_CaptureConfig.xml
| | RV1108_Default.xml

=Lt

2017/1/13 16:54
2016/11/22 19:31
2016/12/6 %15
201771713 16:53
2017/1711 8:57
2016/11/24 10:48
2016/11/28 21:48
2016/11/28 21:48
2017/1/6 15:19
2016/12/5 18:24
2017/1/13 16:54
2016/12/5 18:24

it

XML 325
XML 3
XML 32l
XML =2
XML 3214
it

XML 3zi%
XML Zzi
XML 3214
XML 3ofs
XML Zzfs
XML 3o

F

2 KB
14 KB
293 KB
2KB

1 KB
25 KB
210 KB
210 KB
7T KB
282 KB
TKB
282 KB

3-4
1Q project directory 15 & THEE&1E, 1Q project directory RJ i £ change #4145 7€ - IQ project
directory i% %€ Ji capture tool 1/ & /1612 (Photos directory) /% tuning tool A CAMIEEZ (1Q
files directory) WHfiE, T KRR

4l prajects - == P =] e
4}l IMX214_LG-9569A2_lens_SO013A7_OTP_Ba: 8 o1oanseciacionts S0T6rrIrISI953 s
& awe | 2104x1560_CWF_100.txt 2016/11/15 9:24 a ke
b e BL |- 2104x1560_D65_100.bxt 2016/11/15 9:36 ake
L3 = ] 2104x1560_TL84_100.txt 2016/11/15 9:36 9 KB
a [ 15 Y 4208x3120_A_100.txt 2016/11/15 9:34 a9 kB
3 A [ 4208x2120_CWF_100.6¢ 2016/11/15 9:35 a K8
3 cwr [ 4208x3120_D65_100.0xt 2016/11/15 9:36 9 KB
3 Des [ 4208x3120 TL84_100.00 2016/11/15 9:37 9 KB
1 Tisa
4 |l Tuning File
> v2.0
i vio
1 awb
& blc
B e
Ji IMX214 lens_50013A7_OTP_3.0
1 lse
3-5
IMX214_LG-
9569A2_lens_50013A7_O
TP_Back_RK3288 BL RARRS S
rawE|

Project3

awb

TF R B2 AR R

Isc

IMX214_lens_5001347. AR ERA
OTP_3.0 10XML3Z

Tuning File V2.0
V3.0

(FAVersion® %)

3-6
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VU, Capture Tool

AT B IR B S IR AL BT, T PSR 5 AR 2 B S REER Y raw B IR, A IX
M MIVEAN IR . AR TR R EER U LA
1. EXEE, % ARHRRIE S A —FE, FTRAS5 X

2. SRR GEXS, B raw FE AR

3. ik Capture Tool Z FIEHN K % i%EH: PC, H A ADB EHEIEH

4, RK3288/RK3368/RK3399 Android V- & T IR T Hi, S0 %MENITI.

5. RK1808 V& H i £ i AN S 54 F 3 Sh B 631358 raw B, A EEAE yuv B
4.1 Capture Tool F F1H

RKIQTool v1.1.1 C=AEe <

Rockchip

Configuration

Capture Tool

Tuning Tool

Analysis Tool

4-1
Riidi Capture Tool, 5 H 41~ FLH
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ProfileMame: (MX214_50013A7_OTP_50013A7_CTP_Back_RK3288
Target|SPName:RK3288
SansorMame:MX214
ModuleMame:50013A7_OTP
LensName:500 13A7_OTP
SensorColorDepth; 10
o SensorBayerOrder:BGGR
CameraPosition:Back
ResolutionPicture: 4208x3120
ResolutionPreview: 2104x1560

Is the information correct?

(o]

& 4-2
S B IER &S YES J5, #HMBIEARmE, XA EgaE iR R

Start Capturing Stop Capturing Free Tag Raw Analyzer Start Preview Fast Capture YUV VCM Test &

MZE B RN TFAEIA IR, KB (SFER), BG4 EFrE AniaiEAsE N lux), Raw
Bt T B, B3 PC BT (X RVIXXX [ UVC 327, P FRE ISP FH 1K) YUV EidE (X RVIXXX
FH AR J5 FRIRRAS 3 FE )

Start Capturing  Stop Capturing Free Tag VCM Test  Raw Analyzer ¥
-Camera Information -Capture Setting
ProfieName:IMx214_LG- - |Lens shade correct yuv +| [ more
958947 _lens_S0013AT_OTP_Back_RK3288 i L ;
TargetlSPName:RK3288 = Auto exposure -
SensorName: X214 o Focue Mode Auto My g e e
ModuleMame:lens_S50013A7_0TP ?E,E-a ET_TH%)‘E!, g&«rﬁaﬁ'{n«u

|4 Resolutionlode: Bining
Lenshame LG-9569A2

SensorColorDepth:10 Camera{;,aﬂﬂ—\

moredi T LURIBE T — IR E

e s im AT 3
SensorBayerOrder GREG & T—F iR R E R
Show
choose an image to show v: e
1
1
0.8
0.8
0.6 06
HREAHNESAsDTERE
0.4 0.4
0.2
0.2
0
0 0 02 0.4 06 08 1
n n?2 na na nAR 4

Status

error: device not found

Capture termination

EappeicliugLalnrii B RN

Status : Busy

& 4-3
P 5 SR HAE Start Capturing, E7s 0N St

10



Rackchip

bk A A B AT IR )
Start Capturing ~ Stop Capturing Free Tag VCM Test  Raw Analyzer ~
|
I Camera Information Capture Setting I
ProfileName: - Lens shade correct w | | more
IX214_S001347_OTP_S0013A7_OTP_Back_RK3 [ :
288 = Gain=1058 -
TargetiSPName: RK3288 Integration_Time=10:10:60
Sensorhame:MX214 ! Focus Mode:Aue
ModuleName:5001347_OTP Resolutionlode:Ful
LensName:50013A7_OTP
SensorColorDeptn: 10 - -
Show
choose an image to show %] [ Show Histogram
1
1
il 0.8
0.8
I 0.8 0.6
0.4 s
il
0.2
0.2
o
0 0 02 04 06 08 1
n n2 04 NAR 0/ 1
Status

Status : Busy

& 4- 4
AR R 7 45 1k BTy Stop Capturing.  FF UG A REHT AT 17 Captrue setting B[ 4.5 B 2L PAT
AR RS . Al Id 5 more AL B B 2 TS5

4.2 Edit configuration 51

s A more #H R A

|4 EditConfiguration - =T E=AE
Lens shade correct yuv | [General .
Black level Typical Profile name Lens shade correct test
Lens shade correct Typical 1 ——— = T e " e
Wit Bl Tvaist ontent type  |Lens shade correct = ubDirectory name ag
Color correct Typical R
Denoise HighTypical i Fiosvakiion
Forma [CamSys Fmt Raw 126 x| | - ; -
1 /| @ Picture ) User-defined  Width Height :
Exposure
lode Menual  w
6 el | Fiter
Gan Start:| 1 | step: | 05 | siop:| 25 | | = Enable Mins=
Integration time (ms) Start: | 10 | step: | 10 Stop:| 10 (O Enable  Max= J&
Capture number = =] = @ Enabic - Ave—i| +
NO. of sifferent exposrue argument  captus NO. par axposuse argument -
[ Select region of interest in the raw for the fiter
Focus
- 3 Mede  Auto = FocusPosition  Start: | Step : Stop :
New: configuration
[ ooecomtmmion || = i
Delete configuration
i F_T‘ Lsc ) Enable
4
Deiete. > Aws ) Enable
WhiteBalance
WOR Enable oPCC Enable Mode
lluminstion |
Scac Enable BLS Enable
cC_matrix
Gamma Enable ADPF Enable CC_offset |
Lsc Enable AVS Enable Horp: goay

[ 4-5
(1) General

11
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Content type AR T, F[%EHIH Lens shade correct, White balance, Color correct, Black
level, Denoise, tH7]LL 55141 input ¥/

2 Content type IEIF 2 )5, B A 1465 22 W R 7E SubDirectorname X M. txt HEHL [, 1%
BC & T #3451 raw {7 T SubDirectoryname i 44 I SCAF R T o

Tag XJ M [ txt A& T iz 00 B I INARAE .

Content type 5 tag HJMAC & %, FHTIEI/RTE Profile name XJ M1 txt HE BT . FFAEALER 6 B HT
IR

(2) Camera

MBEERCE, GG, RE, ¥R, MEsE, MnfREIBREK.

Format Jyfirth EE A%, AIE A raw AT yuv B F

Resolution H 1% B & B85 FUE I 73 #E2, HFHAH bining, full FAFR, H3CRFE & A
IR, HFEREWRESFRZ PR

Exposure H T B EUE AT FEESE, 2 Mode 0 auto I, FRYESHH ISP ' AE #%1il,
Yysc P45 % B IQXML H setpoint {Efi i s 241% N Manual #i:CH], 6 S50 5 5L E gain, time
BHR. NEES flicker, X time BN 10ms EEHfE .

2 Mode iy Manual B, 1 H BB IR E S 201 gain /N T gain stop I1E, KT gain start [
{8, MEYEZEH time /T time stop F{E, KT time start FI{EH . E9E B & 15 B I &K gain Fli
K time fHE W R ECHF. # time FEII0, (R H R E A S04 B timel FR3CA G0,
timel AIREN CHFI K time,  [F12E gain (& KAE B 0T BLAHIXAN 7R IN o

Filter A T~ PRI 30 8% 20485 2 2 2 K - Min | [H] Enable G 248, B ER&E/MERT
Min Ji5 [ ) SCAHERE ; Max HiTH Enable A3 20, 1 H B AR 3= f KB #5238 T Max J5 [ 1) SCAHE
#{H: Ave Hi[fl Enable 52N, HHEFERIERLT Ave JFIHIF CAESHE. 2T 255
FIARZLR H bR BRI S FE SABPLRI BRI TA) 1S 25 BRI A5G ¥ Min — A M 23K
fF ERCE R gain F time S RAE VIR SCRFR R, Filter B8 S tR41 3 Sd 19 B e

T BIEC B R0 — ok U S i KB AE 200420 BB Ao $4HE 7 i 2 56308 gain, time
HL10 KE R, AREAATRIB R R R NE SERER & AMERE, 40T —RminEss8, |
BB AR

Exposure
Mode Manual
Z Fitter
Gan  Start:| 1 Step: | 01 | Stop:| S ) Enable  Mins=
Integration time (ms) Start: | 19 Step: | 10 Stop:| 60 @ Enable Max= 210 + 20
Capture number = 1 x 1 () Enable Ave= I
. ot (et Camtte nnnent S ayiie N et expuane SpRma [] Select region of interest in the raw for the fiter

& 4-6
2 “Select region ofinterest in the raw for the fillter” B (341G #1E 0, 1T LS B 1565
XiokZ 5 EBIE, RRERNSGH. AR raw I & SR BOGE I 7, W B
FRVRT AR BESEAE, E I 4 S SO R B X 38T LS 3 Ed e B ) B
Capture number f8EATRET, 25— DICAHESEE time gain ZLG5%8, 5 A CRERR €A
time gain A& FHAFIIE 2. Filter 1 Max 50 Ave ffRERT, W& 4-7, $A3&M time gain 41 &

12



Rackchip

AT P S B P AT BR 24 )
HOAREN 15 BNHAE time gain 4G 8T BATB0OE, WK 4-6 FIWECE, S0 4 5K raw [,
—4 gain, time HEAE 1 5Kk raw B, 4 HIBEHSH, »58 (gaimtime) : (1,10), (1.5,10),

(2,100, (25,10,

Focus F THCE IR RN E, (HR G AR R T A2 5 7R E . Focus mode
ey auto I 9HLEE H 312 £E. Focus mode %7y Manual I, HLEZ R E S B, B0
(1) raw BIRF, —RiE N auto B,

(3) Light source
R RDEIRA
<Light5c:urc-e-5:=-
<LightSource CT="" name="A"/>
<LightSource CT="" name="CWF" />
<LightSource CT="" name="D65"/=
<LightSource CT="" name="HZ"/ =

<LightSource CT="" name="TL84" >
= /LightSourceS:=

T 7E ALL.xml SCAF B398, 401 D75, D50 45

Lighs soruce
CWF [Choosn |  ewy
0S5 D5
nz [ Doiete | [TLB4 o
LA - |

& 4-7
. choose ] DLKEZe 51 ZEAE e Hh (1 56 538 hn 304 ) 51 R HE B
& delete T DAMH R A 00 51) SR A B b B R . B A I 31 A B BRI, S dd i A i
(4) OTP setting
W EMLAS Isc awb otp FIfHERE. X T/ OTP M4, Raw El4aHHS, LSC OTP 75 ffifE, AWB
W2 ER Sensor BX ) Y SR DNy 2 AT A4 .
(5) Addition setting
Y Format %4 yuv B, Z8H A 5 H
BLE awb 30, Isc ,gamma, blc ZERELHI{HRE.
(6) FLEEBYIER, AR PEE AN EAE BT B E R . 54 typical FIRE &
AN B IR E L

4.3 raw B4 TR

iSRS Raw Analyzer, 3 H 40 F St

13
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Hhils R F

A i 5 B T AT BR A ]

R ————— =

S

Pixel Around Mouse Foint: |

[=ECSCRE ]
Raw Bayer YUVIRGE
Raw data
RGE Bayer pattern layout
. BG ., GR GB - RG
@ e BC RG @B

Position: x=y=

Show Histogram

Open in window

£ load image FFR S NEF G IR 8 AR A 1% £ 3%3,5%5,7%7,9%9 SN (4 R M. W FE

IR

[ 4- 8

=
(4] RawAnalyzer

RGB Bayer patern layout

—HG o . @ - G
® e 8c & 2 e8
Pixel Around Wouse Point. | >~ z
24528 13312 23312
Gb B Gb
14528 21584 13952
R Gr R
22416 13248 22544
Gb B Gb

Posilion: =293 y=2830

Show Histogram

Open in window.

: = = [=
=R NER

Raw Bayer YUV/RGB

Raw data

& show histogram FJ 275 &/ MEER ETTE, W1 F R

[&] 4-9

14
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BT P S B P AT BR 24 )
e vays LU IRLGH
| nFigurel LI—I—J:' 5] S
—Rawdata "
RGB Bayer patier v | SZHR HWEE) =BV BAQ IEM SEO) SOW BEH) -

@ B8 A k Raw data
¢ or 1 e ; ; ; ; =

Pixel Around Mouse Poif

Position: x=1111,y=2069
Gr
R
1 i & pen in window
Ch
d T—TT
& 4- 10

& bayer AR PUASEE R B, W Brs

Raw Bayer YUVRGB

Gh
R

& 4-11
A YUV/RGB &7R yu,v,r,gb,rgb F{Z 41~ iR

15
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& 4- 12

4.4 RK1808 F 431 raw I KI&EH 1%

B T7E RK1808 b T L i A REHE A 111 R HL 21| sensor BEGFIHY 25 1036 4 A N R, HATHR 2
P FBIEE xml A2 R (1) rawCapture.sh JIAS, W6 /3 3C BC BT VEFE BIAS AT PR A -
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F.. Tuning Tool

RKIQTool v1.1.1 G| X ]

Rockchip

Configuration
’ Capture Tool

Tuning Toaol

Analysis Tool

#iif7 Tuning Tool 5 H T i1 F [

TargetlSPName: RK3288

SensorMame: IMX214

ModuleMame: 5001347 _OTP

LensMName:50013A7 OTP I

SensorColorDepth: 10

SensorBayerOrder BGGR

: CameraPosition:Back

‘ ResocluticnPicture: 42 08x3120
RescluticnPreview: 2 104x1560

= =

Is the information cormect?

Eoves | | no |

& 5-2

17
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FMS BERIS, & yes, HBUFTE R0, RN HEAE FRIRR, % - R,
? RKIQTuningTocl & a@lilﬂ

| Tuning Tool

Black Level Calibration

| Lens Shade Calibration

Color Calibration

Auto White Balance Calibration

Moise Calibration

#ML Generation

& 5-3

5.1 Black Level Calibration

5.1.1 EE

(1) FHEEH sensor 5E 2, AiBZIEN sensor.

(2) {fH Capture tool HEATHARE, +7HERC B %+ Black Level Typical, 1Kl 5-4, 415 NMRGCHE
() raw &, BEHIAPTK.

18
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bk AR S et AT IR

| EditConfigu

Lens shade correct yuv _ERyfantenenat -
Black level Typi Profile name | Black level Typical
L. had = T i
pebe Al Contenttype | Black level -~ SubDirectory name BL Tag | Typical
Color correct Typical P
Denoise HighTypical )  Heaohition
Lanz.chade camect Bat Forma |CamSys_Fmt_Raw_12b = _ _ =
L @ Picture @) Preview (&) Userdefined  Width Height
Exposure
Mode -
Manual | e
Gain  Start e Step k. Stop:| 1 | ") Enable  Min==
Integration time {ms)  Start 10 | step: | 10 Stop:| SO () Enable  Max= E3
Capture number — s = 2 D) Enable  Ave= =
NO. of different exposrus argument  captue NO. per exposure srgument
Focus
- Mode | Auto = FocusPosition  Start: | Step. Stop.

New configuration
Light soruce OTP setting
Delete configuration
CWF

Chooes F:_T voo 5 Enatn
D85 [—]
- Bese = i e

Agdition setting

[l

WhiteBalance

WDR Enable DPCC Enabls Mode
Humination
cac Enabie BLS Enable
cc_matroe
camma Enabie ADPF Enable e D
LsC Enable A Enable Rggb_gain

5-4
5.1.2 tuning
55k 3 AL Black level Calibration, #F X T A

-
'z BlackLevelCorrection - — - L] “ ¥ o~
[ Load Image ] Calculate Black Level
RGB Bayer pattern layout
= BG @ GR = GB — RG
-~ GR *  BG - RG ~ GB
Black level
1 Awverage
| Blue | 4138 | Green(B) | 4138 Green(R) | 4130 | Red | 413z
b
||
Image name | Blue | Green(B) | Green(R) | Red
| 1 |RID_IMX214_BL_LSRC_A_EXPT_0.0600_GAIN_5.0000_BITS... 4143 4141 4144 4132
|| 2 |RID_IMX214_BL_LSRC_A_EXPT_0.0600_GAIN_5.0000_BITS... 4143 4141 4144 4132
[l 3 |RID_IMX214_BL_LSRC_A_EXPT_0.0600_GAIN_5.5000_BITS... 4136 4136 4140 4129
4 |RID_IMX214_BL_LSRC_A_EXPT_0.0600_GAIN_5.5000_BITS... 4135 4135 4134 4127
b =2
5 |RID_IMX214_BL_LSRC_A_EXFT_0.0600_GAIN_6.0000_BTS... 4135 4137 4112 4131
I 6 |RID_IMX214_BL_LSRC_A_EXPT_0.0600_GAIN_6.5000_BTS... 4134 4136 4103 4139
L]
I
Status: Finizh Calculating Save
h = =

& 5-5
il Load Image $ A\ raw &
A 75 Calculate Black Level 1% BLC Sk
M Save TRAF S5

5.2 Lens Shade Calibration

5.2.1 B F
(1) TFEXRE

19
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T4 (a7, SpectralightIIl AR #EYG IR AR )

& 5-6
Diffuser: FIRIBIEIEN, A—HAEY, Rb—HAAERE.

Diffuser
filter

& 5-7
(2) ffEEK
i i Capture tool 1. E., AMEAL E 275 Lens shade correct Typical SKENGE S ERIE ., WK
5-8, B#H A A Max enable fA8EZ KA, W Pl FEESEME . 70 AL D65, TL84
(f11). CWF (£2) PU/NF6R, TBEATHA R AN #8K o 3RS Sensor 1EXS IR, 5 b fuser( (A TH
).

=

£3
7]+ General
Profie name L ect Typical
Contentiype  |Lens shade correct SubDireclory name. Lsc Tag Typical
Camera
Denoise HighTypical | Recaton
Lens shade correct test Forma [Camsys_Fmt_Raw_120 =
- “ | @ Picture @) Preview (©) User-defined  Width Height
Exposure
Mode -
e Manual | Fiter
Gain  start:| ! Step: | 01 Stop:| 10 () Enable  Min>=
Integration time (ms) Start: | 10 | Step:| 10 sStop:| 80 @ Enable Max= | 210 |s 20
Capture number = i 1 ©) Enable Ave= +
NO. of captue NO. per
Focus
2 S uin Z FocusPostion  Start: Step: stop
Delete configurafion R
= < Lsc  Enanie
CWF = la £
Des cwF |
I : - o § s
Addiion sefting
‘WhiteBalance
WDR Enable DPCC Enabl
llumination
CAC Enable BLS b
CC_matrix
‘Gamma Enable ADPF Enable CC_offset
Lsc Enable AVS. Enable Rggb_gain




Rackchip

HR T

A i 5 B T AT PR ]

522 HEEUE A

A B IETT A, EFEOMEAE 210 HEEE, 2K 59 Al R A PR %R BAEIRT

T HER

R

IR EIER raw FRIA] . (B R os (9 BT B A irfanview 800, 782 R AT 308

Average R A2 EUE B . Pixels SR 42 Index X NAE G2 ML RbRTEE 5 B 23]
A #| Index 19484k, #4720 Pixels ANy 0 B % R Index i, R B R )

523 A

(0) Green

) Blue

o

207 1]
(0.0%)
Average: 9780

HE26262

Indes: Firels:

Total pixels: 1997568

& 5-9

A ESHE Lens Shading Calibration #E A\ 41K i

= - — 3 —
O . B e
— - -
|| Load & Save ] Process
Load Image
Load BLC | [ Bayer pattern i
i Save Image ! | ) BLeh
| bl = M A ) GBRG 09
Green_b | 4133 | B
> SR @ GRBG
ue
E ; o
i based on bits of image (_) RGGH
I ~Knot Positions o7
f sectors: ‘ 18 |x| 16 ‘ showard
S A S—
. ) . [F] show surface | 06
I @ uniformly distribution
[7] wide-angle
i () non-linear distribution (W
0 LN
custom I
5 03+
f horizontal knot distribution [%]:
‘ 0,6.25,12.5,18.75,25,31.25,37.5,43.75,50 |
il 02f
vertical knot distribution [%]:
‘ 0,6:25,12.5,18.75,25,31.25,37.5,43.75,50 | 01
| Load Knot | I
0 L L L . L |
(1] 01 0.2 03 04 05 06 07 (] 09 1
information -Light fall-off [ [ Image fiter - 7
Image Image loaded: ... o ; =i
Image height: ..  Working status: Idle et |£ [k the T coerer Median fiter [ Gaussian fiter
| &= — =

& 5- 10
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(1) MBIkt 3 pgm B AT BLC 24, &5t BLC #i3t)5 BLC 28 H3)
¥, WATLMETHEN TEIHE .

(2) Bayer Pattern # 4% Configuration 51 (I HC & [ 5 5 ¥

(3) %" uniformly distribution, X RiSRAFE 5 7345 A5 53 A7 o

(4) EFEZEHAFE Process - Start FFIRTHHA K IESE.

| == || =& |

5-11
WA, T IRAF Ise ZEUP M. BIRAFRKS, TL84 Al CWF ABIHE Y F11
FIF2. A AEE N Capture Tool A4 AT H B 3RHUZ U OGR4, W BIHR
RIID IMX214 LSC LSRC_A EXPT 0.0100 GAIN 3.5000 BITS 16 FMT BGGR_SIZE 2104x156
0 20160930 094206 num 0001.pgm N A i . ﬁﬁmﬁi}:AﬁHﬂ:ﬁﬂ_ﬁET*E

Save in
LicxARKIOToollonginiproject3i Tuning FilelW 1.0Uscl1 632x1 224 A 100.txt

& 5-12
SR AN %% Compensation , Compensation XJ . Light fall-off f%({H
(5)1 4% Start T J7[) Apply IR HZH, &F LS RIEME .
(6) &I Light fall-off Z¥04 70%, B 4 DI, 2 AP ERIER 4-11 Elﬂnﬁd’:ﬁ Yes, 1X 0] 2.

=T
@ Do you want to generate 70% parameter together?

|‘r’e.5|[ MDI

& 5-13

2, —AEIE— R TR Compensation 4 70 A1 100 #J LSC Z%ikr i€ 58 1o
TE:

(1) FAGIREEN 7 PR AR 75 EhR € Compensation 4 70 F1 100 ) LSC %,

(2) Isc ZHURFE SR T uniformly distribution iE£ 1, 6 A] PLEFE non-linear distribution
MR, B Eh RN, A set FELA AL

(3) show grid [ FIIEIUN B~/ FasURAE 4 Bh 4, Azt H 25 5

(4) show surface ] R] BEIUAT LAFT /OGP v 45 S i B i s, AN sz v Bt 5

(5) wide-angle ) RIIEIE N T AHUAFIASE Sk BT BE, Tuning — ML I AT IF LB T
T AHUHEIT M5 S ARME T 4 4% diffuser 58 273 4E, @11 5- 14 Froxaa T diffuser A H A F, 42 b
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MWAWE . 42 1% wide-angle BN, £ start f5, AIIEE —ANXIEL, @ FRIE 7SN —E
FEEEHIE Fr o anlEl 5-15 3% 7 T A, ARSI E I XSO PRI R i R 9 B 5-16. FEE] 5-16 R
e T AE K lens shading S0 BE M B K42

& 5- 14

[& 5- 15

23
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4| Figure 1: select the radius of padding

I{¢(B}ﬁ@ EEV ®BAD IEM =&ED HOW #=EEH)
DEEL » 89D RL (3 UH =@

== E)

LY

5-16
5.3 Color Calibration
53.1 KA

53.1.1 FEBA
JT#6, ik, Eye-one (W[i&). AT LLE x-rite FIARAE 24 tBREL 140

5-17 &k

Eye-one F T XARHE 4 A= 1) LA T AT MK R A7 9 SG_card.oxfo {RAF M 7T it R Ik
tuning {1/, LA, £ A Eye-one FIENL T, THRSEHEUIRME sRGB 24, 53Rt
RAFEAN UM 22, (HAFZ0H Tuning AL

24
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[ 5-18

5.3.1.2 fARR R

(1) RIRAETIA I AL D65 TL84(f11). CWFE(2) T, &#((2), (3), AR I—Fo xR,
— AT R F 2 )

(2) BERBCECIEMIE T, BEICRA 45 EA 0, ARREM T IER O X1
W S E A 12 24, ST BRI A4 Sk nl LA - o i 11 o s/ &
1/4, DA R R S A i iR 2

(3) XMEORE, ARKA R RAW, ffH Capture tool T.H, AtE 2% Color correct Typical 3RELA
EREME A, W 521, A S M Max enable , L KE A, WP FESEFAERENE
Ho

& Editconfigurstion R R — ) e
General
Frofie name Color correct Typical
Contenttype | Color correet ~|[input]  subDirectory name cc Tag Typical
Camera
en ical Resol
Color carrect back Typical Forma [Cambys_FrLREW_ 120
it %) Picture @ Preview | () Userdefined Width Height
Exposure
Hod Manual v
3 anual ao
I
Gan  Start:| 1 Step: | 01 Stop:| 10 () Enable  Min>=
Integration tme (ms) Start: | 10 | Step: | 10 Stop:| 80 @ Enable Max= | 200 |. 10
Capture number = 1 x 4 ) (© Enable  Ave= =
NO. of = captue NG, per
Focus.
- Mode | Auto ) FocusPosition  Start: Step Stop
New configuration
Light soruce 0P setting
Delete configuration Al (= =
CwF = 3 = LsC 7 Enable
ES: cwF o
§ - o = R
Addition setting
WinieBalance
WOR Enab DPCC Enable Hode
umination
cac Enable BLS bi
€C_matrix
Gamms Enabi ADPE Enab ce_offset
Lsc Enable AVS Enabl Rggb_gain

& 5- 19
4) Rk RBERE, s =0 aw BB EERGL. BWEAZESD), ABkRER, @05 5E
BE5 RS SERIGHBIZE). i Capture tool T.E, FCE 2% Color correct back Typical 3KH &
WEREME R, w521, 8EAGH Ave enable , IR ZKE A, WHFahEH @ E R E
e

25
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3] EEConRguration &) ol

o
Profie name Color correct back Typical

i " i Cok ot put]  SubDirect cc B back Typical

v cal Content type | Color corre | [mput]  subDirectory name o o

Color correct Typical

Denoise HighTypical Comets T

Forma |CamSys_Fmi Raw_iZb =

(©) Ficture @ Preview 7) User-defined  Width Height
Exposure
Hode Manual v
= Fiter
Gan  Start:| 1 step: | 01 | stop:| 10 ) Enable  Win>=
Integration time (ms) start: | 10 | step:| 10 | Stop:| 80 *) Enable  Max= e
Capture number = 1 x 1 @ Enable Ave= | 70 |+ 10
NO. of E captue NO. per expos:

Focus
Wode | Auto - FocusPosiion  Start step Stop :

New configuration

Delete configuration =] =
D65
;

A
cwF pr
save Cancel L s o AW () Enable

Adgition setting WhiteBals
eBalance:

WDR Enable oPeC Enabie Mode
umination
cac nab BLS Enable
CC_matrix
Gamma Enable ADPF Enable e
Lsc Enable AVS Enable g

5- 20
53.2 EHE A
— AR TR E KA BRI EIE S raw BRI —5K LB AR 1 5t raw .
AR raw B K I A EERIME TR TE 200 A4, BOPRE R/ MEE KT BT
B o BB ORI s A i B, #2521 f i B FF &% 25K, 5 ) A) PAANIE H max eanble R
HE, B R iR ReA S, M2 A S raw &, P Fahig e adE K b .
BAHGBRNYE SE R REEN 70 £4, %E 522 B R fF e %K.

& Lumnesty (Grayl
Red
Green
Blue

Index 138 Pick: 0
[00%)

Total pixels: 3311616 Average: 3967
#280828

& 5-21

5.3.3 RS HCOUT
#5155 32 FL1H Color Calibration #F A K H FL1H
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HR T

A i 5 B T AT PR ]

¥ color_matrix_carr

Load Save Image Close All  Info

Lope~sBG

s References
r ecker Image
Lodw

load refergnce® F
load ccem&

loadE = E

7l

load 7 F7 L iE §Ylsc 41

Chart Type |Color Chart 24

Eawb 7 70 % CC Offset

[] Marvin gamma |Load

output gamma| 22 |

o0 |

set | Saturation(%)
Hue(degree) D |

| Keep Picked Point

RGB Bayer pa; layout
@ BGGI 1 GRBG
© ") RGGB
A

Loaded image:M

L Show Image
(@ back ground

Background:N/a
LSC Profile:NiA

® 1 2 3
I Find Color Chart I 1 1 0 0
e —— 2 o 1 0
@ ———
4 o ] o
Save Result =
al ! [F] Edit cCM Apply |
L
: I
Qrignal Processed with gamma
N
[
Weight: |
IEEEENE i
: s I i
unprocessed(original)
color-corrected 1 1 1 1 1 1 Processd with gamma and WB Output i
] | R [ s | i
L

Width:NiA Black level
Helgntnia r R (102] orl1024] Gol1izs] olinze] []seme |
Bits:NiA

L - —

& 5- 22

(0) load &R sSRGB 1 C/F(RIRTTEI Y SG_card.cxf), fHEAFEN, WHEFH CIE Fr#Ef) o F sRGB

1H:
(1) load i raw B4

(2) load 5 raw K14,

(3) & IEHIY RGB Bayer pattern;
(4) apply LSC H14E B AHRLGYR 100% 024K
(5) Find Color Chart, & -~ PYAN M b Ofr .

27
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Hhils R F

AN E A TAT PR A

4| color_matrix_correction

-GEIQ

LSC SaveImage Close All Info

Chart Type |Color Chart 3G 140

[C] Marvin gamma

output gamma | 2.2

Calibration
[W] White balance

Saturation(%}

Hue(degree) 0

@ Gray Workd
() Neutral patches

CC Offsets(flares)

100

] Keep Picked Point

Find Color Chart

I PP TNS I

o= o =

s s o
e - oo

|

Orignal
[ ]

[ Edt ccm

Processed with gamma

Weight
RGB Bayer pattern layout Show image Tl Al s e
) back ground
@ BGGR ©) GREG G
@ unprocessed(original) o T
@ GBRG RGCB b Corided Processd with gamma and WB Output
A
Loaded image.
Background
LSC Profile: preview_A_100.txt
Width: 2104 Black level
Height: 1560 R [4138 Gb[ 4130 | B[4132 ] [ setBls
Bis: 16
—1 N
H 3R Rk
)
LSC Savelmage Close All Info £l

Chart Type | Color Chart SG 140

] Marvin gamma [Load

output gamma | 22

Hue(degree) 0

Calibration
[¥] White balance

Saturation(%)

© Gray Worid
©) Neutral patches

GG Offsets(fiares)

100

(] Hesp Picked Point

Calculate:

&

ol ol o
e - o

Save Result

Orignal

Weight
RGB Bayer pattern layout Show Image e e e
. ) back ground
© BGGR () GRBG FE
©) unprocessedioriginal) T
() GBRG ©) RGGB i o Processd with gamma and WB
= A A
Loaded image.
Background:
LSC Profile: preview_A_100.txt
Width: 2104 Black level
Height. 1560 4136 | Gr[#138] Gb[4130 | B[4132| [ Setbls
Bis: 16

[ Edit cou

Processed with gamma

Output

& 5- 24
(6)calculate 4= 5 100% 11 ()5 %1
A com ZHO R EE R, HEIERE T OEE 7 LU

28
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{4 color_matrix_correction =B = IE
Load LSC Savelmage Close All Info (4] Figure 1 Ly

=E0 | #EE 58w ®mA0 180 SEO) S0W @8
NEgES M RADDIRLAL- S| 08| nD

| RGB Bayer pattern layout ~Show Image
Rotate +50 = = () back ground
(@ BGGR () GRBG -
Fiip upldown| ©) unproc: nal)
GBRG () RGGB
Fiip lefi/right

Save in LiexARKIQToolonginiproject3 Tuning FiletW1 .0voc\A_100 . txt

5-27

(8) MELUMIRIFE Sy 74%, HBNER 74% 1S4
(9) Save Result f£rfF
U6, —ANEIE NBEAEES 74 A1 100 ] CCM S H0bR 7€ 56 M
H U

(1) FASEIR T bR e WA EE A 74 1100 B4 S50

(DWREA load R sSRGB Z75 A, #2 7 BT & CIE FrifEfE « 52l (4R i) sSRGB
(VA (R B2 = T AR HEAE Rl ) (R

(2) WRFE rotate, T3 E50G apply Isc J&5 FH ik

(3) Apply Isc ZHANIhREE, HH “apply Isc based on background” Thag RAEHE =B A&+
SIS B L AL

(3) FohfEik bls T4 enable setbls R GEHE;

(4) Marvin gamma EiEMEIEF 5 “output gamma” IHREYE <P, A LLLEHF tuning gamma, 1H
Rt EER . 2R AE, @AY tuning gamma H .

(5)Calculate R AETHE 100% AN . 4 THE 5E 100% %5 B SHUET, 18 AN “saturation”
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N 74 JEe HENER—HSH, AR ERT A Calculate 5 .
(6) “Edit cem” HIEHEMERE/S, T LLTZMEX com {8, apply RV AT E BIRUER 240

5.4 Auto White Balance Calibration

5.4.1 A RO h ST
(1) ¥T7FF sensor [R5 Hh 2k exel SCfF GZ SO iR ZH ) #2400

N ) £ ) E F. 3 H 1 1 E L ¥ ¥ [ E.
2 |Mafer # w s3
3 |Favelength FAE GRGE  GERE  BAE
4] 300 0.000% 00008 0.0D0%  0.000% 120%
| 510 0.15%  Q.067TH  D.207%  0.106%
B 320 03T 09608 101% 0188 At
7l 530 LO42% 29558 2.46%%  0.196% N
8 340 LE2W  404TH 409 0.2 TS / X I(\
Bl 30 T.43% 51278 520  0.46%% /\\; \I \ e
10 S0 9.04EW 5865 S.ETAM  L.OBOR e i 8
1 30 9.00% 6179 B.23%  3.TEl% { \
1z SE0  10.43% 6. 8208  E.B4T% 12 228% 20% / { \ I LY \/\\aq? GE-0E
13| 390 9.160% 596 E.OTI%  27.576% | \ l \ _1,;1' _ eoE
14 400 T.ZBI% 49388 492T% 42369 G I N~
15 410 5258  3697H  3.E5TH 54 38 —_-/QL[_\_"'//‘-“/
16 420 3.38% 30308 3.030% 6L 36E% o O,
1 430 2.318% 23408 2.33% 669108
18 | 440 311%  3.6BD%  S.€T1% 7L 730% ELIF = 2L R AL £
19| 450 LBOGK 4317 4276k 756513

450 1.548%  5.47T®  5.401%  T4.153%
410 1.95%% 1T.750% 17.80% 70 B6ER

450 5.471% B4 1408 B5.000% 56 B3
500  B.430% 54.227%  93.301%  48.408%
510 10.2B0% 100.000% 99.143%  37.330%

550 14.4B1% 96.071%  96.120%  20.541%
540 12.973% 52.634% 92.568%  14.07E%
550 12.2B0% B9 428%  BS.4TTH 15 501%
560 12.853% BATOIR  BA%AF 13338
570 14.052% 76.067R  75.77E% 12 ODEY
SE0  35.383%  EE S0BR  GE.537TH 11 BTEM
530 §9.23% 5T.04%  56.378% 1l 966%
600 96.T6M 451158 44 TN 10.974%
€10 S0.000% 310408  0.ES4% 9. 34EW
620 79.994% 22.08% 21.B00%  8.250%
630 T6.05% 13.17% 1B TN 85%7%
640 E9.EE4% 17099  16.E3%%  S.1TI%

39| 650 65.201% 16.4B%%  16.088% 10.257%
40 680 39.05%%  16.35E%  15.5TE% 11 203%
a 670 55.7SEW 16.40%%  1E.180% 12.545%
a | 6E0  4%.B33% 20.T64%  20.431%  13.208%
45 €50 4B.32%  24.317%  24.101% 14 316%
4 TO0 47.B40% 271588 26.499%  15.296%

5-28
(2) B txt U ovxxxx-spec.txt, 7 DL B (1504 2] ovxxxx-spec.txt:
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Hhils R F

A i 5 B T AT BR A ]

bty 1 A0

G Rk
w
s
o

4z (700

MER—A> g WIERIMIN, £ T, IR ZEEIE 50k, W

0.000%
0.152%
0.317%
1.042%
1.823%
7-436%
5_048%
5_009%
10.425%
5.180%
7.281%
5_258%
3.5948%
2_91B%
Z2.311%
1.806%
1.548%
1.555%
3.6268%
5.471%
B_430%
10.2B0%
12 .853%
14.4B1%
12 _573%
12 .2BZ%
12 _853%
14 _052%
35.382%
85.235%
96.769%
50.020%
75.954%
76.059%
£5_8B4%
85.201%
55.055%
55_758%
45_892%
48.323%
47 _840%

0.000%

0.087%

0.960%

Z.355%

4_047%

5.127%

5._865%

6.179%

6.820%

5.985%

4_59368%

3.697%

3.030% 030%
2.340% [2.332%
3.680% [B.671%
4.317% HM.276%
5.479% [5._401%
17.750% PL7.805%
58.553% [55.701%
84_140% B5_000%
54_222% 93_301%
100.000% 59.14
55_446% [95_87E8%
56.071% PBe.124%
52 _694% [92 _568%
BS_428% B9_477%
B4_T0Z% [B4_945%
76_087% [75.778%
66_908% j56_557%
£7.042% K56.378%
45_115% M4 _T5E8%
31_.040% [30_854%
22.0835% 21.800%
19.175% PLB.770%
17.099% [165_83B%
16.485% [15_0BB%
16_358% [15_576%
18.405% NB_1B0%
20_764% P0_491%
24_317% P4_101%
27.136% Z6_4399%

£1.368% 5
§6.910%
71.730%
75.651%
74.152%
70.868%
§6.034%
56.839%
45.406%
Be 37.330%
27.295%
20.841%
18.078%
15.911%
13.330%
12_008%
11.878%
11.988%
10.974%
9.346%
8.253%
8.567%
9.171%
10.257%
11.229%
17.543%
13.208%
14_316%
15.298%

& 5- 29

O B0 20T B

300, 0.000, 0.000, 0.000
310, 0.152, 0.087, 0.108
320, 0.317, 0.360, 0.182
330, 1.042, 2.3535, 0.138
340, 1.823, 4.047, 0.277
350, 7.436, 5.127, 0.480
350, 5.048, 5.86%, 1.080
370, 5.003, 6.1739, 3761
380, 10.425, 6.820, 12.228

© 330, 5.1€0,  5.363, 27.376
400, 7.281, 4.338, 4z.385
410, 5.258, 3.897, 54.382
z 3.030, 61.368
2340, 66.910

3. 880, 71.730

4.317, 75.651

5.473, 74.152
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& 6- 4

45



Rackchip

HR T

A i 5 B T AT PR ]

6.1 FEHE

6.1.1 IQXML $ A

TR tuning HT 7 A E# T QXML X1

=
IQXML Generation

Push IQxml

Load IQxml
Load All IQbt
Generate IQXMNL

iis Tool

LSC

CC

AWB

DPF

AEC

GOC

WDR

Other

Status: Ready.
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i, 26 s Cache 2217, s Reset iR [A] —X Cache SHIUG IS B . B MUIHIEIRE, X E—A IR
R RESCR Rk

lumination Informati -
1 manual i : LSC_PROFILE_LIST.
Door Type |indoor - gnm vig & =
e ‘ 11020 1 1 1 100 1632x1224
3.0282e+03  -3.6053e+03 [ | 4 2 20 1632x1224_A_70 1632x1224_A_10]
invCovMatrix p P
-36053e+03  7.0414e+03 . - 2448
GaussianMeanValue 1.8864 -0.6943 -0.1917 |a204x2448_a_70 3284x2448_p_10]
-0.0782 -0.0138 -0.4246 16389 -02123 gain sat -
-0.1308 -1.3283 2.4590 1 100 T T —
459206 CC_PROFILE_LIST.
manualceOffsets 2 100
E E e 4 100 A_T4 A_100
s I = 0.92 ‘ 100 100 100 . i _T4 A

(4) load txt
TS HAE R Load Txt 24T S AHTH AWB #70/) tuning Z 4. HSARIGIRAZ M EE
5zw—ﬁo
(5) Load JPG Info
AL A—TRE kAR B A B EXIF E BRI FHEER.
(6) Save
PrRAFE T B T B2
6.22 HEZFM K TH
BRSO I E AN IR R R RN, AR R A R SN JPEG K, JRAE S i LR AR X
st P A SRR S IR, 0 R IER T 28 S 1% s R ) B RUR
M SR B Simulink --> load image J&, (i 3 # 42 £ Simulink --> White Point
Condition Tuning Hf A [ 55 26 AF 8K T A
1) #HEKEEBEAXER YCbCr H
& Load image S AWK f, FLHHRIEFT:
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Rackchip

s FEL ] ok o 3 3
AT A i 5 B T AT BR A ]
14 AWBSimulationTool . - - " - = &
Viihite Pieel Measurement Conditions o S,
Show Fade2 |CbMi [crvi | MaxC | Sz
2 E 1 110 105 20 123 123 H
=] 1:2000 108 110 18 123 123 L Image process
[4] a 13000 102 115 18 123 123
7 ]
Invert White Balance
Chrominance Range Luminance Range [Manually whit balance mea.
fade2 08 50 250
RegionSize 1 40
Color Correction
it - 20
30
Ref_Cb g =l 12
Ref_C 5 10 RS
rcr 12! 5 100 -
Min_C 20 a e R
Bgain 1
Max_CSum | 22 50
-10
20 0 1 RaPrain 085002
20 40 0 10 20 30 40 50 2 0 2 i
Cb - RefCb afFade2 1_RgProjoutdoor_iin | 12614
Select T
’ Show Index i b [
(@ ShowYCbCr in WPC axes fRaProjiax 1.6086
) Adjust YCECr condition in WPC axes
- 1_RgProjiaxSky 16356
) Adjust gaim region 0.5
06 08 1 12 14 16
Status Suceed to invert gamma out Ll

R E B ER2 30, Rl BRbR o0 0 B2 I BRI A R 3R s GETHI Y Cb Cr B B SR 31 11 €5 55 S
FE A bR B (B JS FZ D) RE 75 K Select L1 “Show YCbCr in WPC axes” 1EH1) . VR3] Az T 48
JBCIZE HR R RN

VE:

(@) Y FIfEHRN 16~236; Cb MIMEICN 16~240; Cr fMEIN 16~240.

(b)# IQXML H 45 gamma out MiZE B AME A “jpg” #30, Load Kl 5o BTk
171 gamma #AE . 1XZKNEPH#F gain [HRIS 1T & 7E gamma Z 7T, 1HIERATIAR jpeg E A 2 FH
23t gamma out PHEENK, 7E 1A AF AT EEYT invert gamma out JE L E R, HAAFEAE gamma
out 2R AT DUARYE S F5 S FH G #h 283% % gamma 2.2 B2k e EH 5 N & gamma out HZE ) IQXML.

()X FFFEN “bin” XM, ZFELMFRZ RVIXXX TE FIEI yuv Hd5 & isp HEHIE R . %
yuv 1E gamma out W, AT EAM invert gamma out.

2) ABEAIEE RSN R B s g R

£)i%  “White pixel measurement conditons” X NAT, A “Auto white balance measure”
A ZEE R %A s R BEREEER A A SRRE D BB R EE Y, BaRNE R
BRI AN, A% “White pixel measurement conditons” HHFAREAT, o H B H LT B
0 R, SR RAG N7 SOARHE b, B €0 55 DX AN 5 B X3 A A il b 7 2201 1 R IX
15
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bk A A AT R A 7]
Il Show | Fade2 |CbMinReMax| CrMinReMax| MaxCSumReMax|CbMinReMin|CrMinReMin| MaxC
1 0.8000 110 105 22 123 123 -
2 = 1 110 105 20 123 123 |ﬂ
3 = 1.2000 105 110 18 123 123
4 = 1.3000 102 115 18 123 123 2
E i — i ] r
1
=
- FremirraTnce-Range &
fade2 0.8 | 50 250
RegionSize 1 40
Maxy 158 =00
. 30
Win L =1 | laxy
5 120 150
Ref_Cb | 130 = >
Ref C 5 10
ef Cr 125 =] " 100 b
Min_C 20 a
Max_CSum 22 | 50
30 iy
20 o
-20 -10 o 10 20 30 40 50 -2 o 2
Cb - RefCh afFade2

AR HIAT R H AR Rg_proj {8 Cof BEA R Bl T M B Ao BES L 2T
I PRI —AT 1 R 2T, WTER TH/NRE ER log LB {5 E K Rg Proj {8, JFik+F
fade2 %/t 5 Rg_Proj {EL & AHIT HI I8 — 4T RIA]
3)  WEE R KA
BER SRR E R R R 2 RSS20, Wt 2 m (Cb,Cr) YR ALt X Il 5%
LR R DX L HOGE R Y VR TE S22 X 3K MinY £ MaxY 2 (A1, XA s A B0 e 8 1 A
1. Y >=MinY
2. Y <= MaxY
3. (Cb - Ref Cb)>=-Min C
4. (Cr-Ref Cr)>=-Min C
5. (Cr - Ref Cr) + (Cb - Ref Cb) <= Max_ CSum
6. (Cr-Ref Cr)+ (Cb - Ref Cb) >=-Max CSum

NEBFR A SR, 2 AU 3] Chrominance Range B 75 W (R A8 H X H8 Ay, Ho gt 2
Luminance Range I 7E ¥ (AR A HKIVE R Y, NWNZ SR U A A, BN NIZ S ZE A
)

i o

Chrominance Range Luminance Range
fade2 08 80 250
RegionSize | 1
y ! 1]
Maxy 110 =l
MinY [ 30 | 40
- ; o = Q 150
8
= ¢ 20 = [
Ref_Ci 5 Ay
ef_Cr | 128 | © 100 |
Mnc | =20 | 0 B
Max_C5i - — 1
ax_CSum -50 50
: =20
inY
Update WPC table
40 e
40 -20 () 20 40 a0 B8O -2 0 2
Cb - RefCb afFadae2



Rackchip

Hhils R F

AN E A TAT PR A

Chrominance Range Luminance Range
fade2 08 50 250
RegionSize 1 40
Maxy’ 158 e
30 /
Min%" 30 Max
L 150
Ref _Ch 130 £ <
- 2
Ref C 5 510
el O 125 L] 100
Min_C 20 0 )
Max_CSum prd 80
i MinY
Update WPC table
20 L T
20 10 0 10 20 30 40 50 -2 0 2
Cb - RefCh afFade?
Qalart '
1108 ‘F&F HMFFiE
Chrominance Range Luminance Range
fade2 08 507 250
RegionSize 1
Maxy 158 i
Miny 30 e
150 oo Y
Ref Cb 130 =
Ref C
ef Cr 125 100}
Min_C 20
Max_CSum : 22 50 =
Miny
Update WPC table 73 S
i
- 7 o
=20 -10 1] 10 —20 30 40 50 2 ) 2
Cb - RefCb afFade2
Selart

% Select B 1" Adjust YCbCr condition in WPC axes" i

bR HE 3 maxY 204 maxY , & update WPC table B}, R A& B & I — 171
afMaxYRegionMax , afMaxYRegionMin 4 i %

B, bR i 31 minY ¥ 202 minY , £ update WPC table I, 2 4% B & o 59 W — 47 1
afMinYMaxGRegionMax, afMinYMaxGRegionMin 4 1 ¢

SR HES) chrominance Range HL [T 47 48 AL AR il B3 PN A4 b il 1) 21 2 B 2085 202 Min. C HIA{HE.,
/5 update WPC table i, k% Bk ) I8—4T # afMinCRegionMax, afMinCRegionMin 41 %
R PRHEZ) chrominance Range B[R} A-1 (193 4 H 204 208 Min_CSum fI{H, 5 update WPC

Vi.

table B, A% B IEH I —4T 1 afMaxCSumRegionMax, afMaxCSumRegionMin 4 1 %
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gy S| P R i 3 3
HRET A i 5 B T AT BR A ]
r 3
[4] AWBSimulationTool - e - - - - o] 5D
‘White Pixel Measurement Conditions
: - Z : p = Load image O
Show Fade2 |CE | MaxC: ck MaxC e
1 ] 3 132 e 20 132 s Auto whits balancs measurs |
2 [} 1.3000 132 120 16 130 120
3 (=} 1.4500 128 122 14 126 126 Image process
4 | 16000 125 125 12 126 126
Invert White Balance
Chrominance Range Luminance Range [Manually white balance mea
fade2 1 30 50
White Balance J
RegionSize 1 e
20 Color Correction
Maxy 172 200
5 10 150
RelC 138, il > [ save display image || Showvuw
Ref_Cr 5}
et Cr g 5 () 100 .
g ; Rgain 1
Min_C 5 = b
Bgain 1
Max_CSum | 20 -10 50
inY
Update WPC table
-20 o 1_RgProjn 0.7
20 10 0 0 20 30 40 0 1 2 S
Cb - RefCb afFade2 1_RgProjoutdoor_in | 162
Select
’ Show Index i b cr
@ ShowYChOr in WRC axes = : RaProjlax 205
™ 1 51.0247 141.2247 131.6924
7) Adjust YCECr condition in WPC axes. = =
i 2 687889 1721245 1163651 1 RaProftaxSky 212
() Adjust gain region 0
05 1 15 o 25
Rgain/Coair
Status Suceed to invert gamma out
E Cancel

Chrominance Range . 1 A2 gixfNoNE R E 1. 2 BERAE chrominance Range [ #5, iz
Chrominance Range H./#) 1 8¢ 2 X% Ref Cr, Al Ref Cb1H. ri update WPC table i}, % ik

F AR —4T 1) afRefCr, 5 afRefCb Kog7r.

afRefCb=Ref Cr- 0.5 * RegionSize * (afCrMinRegionMax - afCbMinRegionMax );
afRefCr=Ref Cb - 0.5 * RegionSize * (afCbMinRegionMax - afCrMinRegionMax );

T4 Ref Cr+ Ref Cb = afRefCb + afRefCr 125, FrLAsS 1 12 (32 H BRI 1

JE: 1108 “FE T i F#FS igxm T2E1IHKF

f CbMin
f CrMin

= RegionSize * afCbMinRe gionMax;
= RegionSize * afCrMinRe gionMax

f MaxCSum = RegionSize * afMaxCSum RegionMax

f MinC = RegionSize * afMinCRegio nMax

f MaxY = RegionSize * afMaxYRegionMax

f MinY MaxG = RegionSize * afMin YMaxGRegionMax
H .

f shift=-(f CrMin + f CbMin)/ 2;
Ref Cr=1f CrMin + f shift + afRefCb
Ref Cb=f CbMin + f shift + afRefCr
Min C  =f MinC;
Max_ CSum =f MaxCSum;
MaxY  =f MaxY;
MinY =f MinY MaxG;

155

Ref Cr= 0.5 * RegionSize * (afCrMin RegionMax - afCbMinRegionMax) + afRefCb
Ref Cb=0.5 * RegionSize * (afCbMinRegionMax - afCrMinRegionMax) + afRefCr

Min C = RegionSize * afMinCRe gionMax

Max CSum = RegionSize * afMaxCSumRegionMax

MaxY
MinY

= RegionSize * afMaxYRegionMax

54
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Tk F A T O T A IR T
3xxx FEHIERAFF

i i Select HLf#)"Adjust YCbCr condition in WPC axes"i%E il
ii. MaxY, i afCbMinRegionMax, afCbMinRegionMin, afCrMinRegionMax, afCrMinRegionMin
], ARSI
ii.  MinY [5E, AAEshEE.
iv. AR HEZ] chrominance Range BRI F -1 115 (4 B 2% 24 Min_ CSum [f1{H, £i update WPC
table B, A% Bk FH I —47 1) afMaxCSumRegionMax, afMaxCSumRegionMin 4 1/ %%

{4 AWBSimulationTaol EREERT

Wihite Pixel Measurement Conditions

Show Fade2 |Cl | | MaxCs i i MaxC
B 0.3000 110 105 2 123 123
[l 1 110 105 2 123 123 H
(] 1.2000 105 10 18 123 123 —
D 1.3000 102 15 18 123 123 1
=
Chrominance Range Luminance Range
fade2 08 50 250
Whie Balance
RegionSize 1 40
Color Correction
o s 20 &
30
Miny 30 Soman o 2
axy
5 0 150
Ref_C 5 5 10 —
et Cr 12 5 () 100 .
Min_C 20 0 ( @Q / Rgain
Ry Bgain 1
MWax_CSum 22 50
=10 inY
Update WPC table
20 0  horrom: 0.88002
20 40 0 10 20 30 40 50 2 0 2 ki
G R ol fale i f_RoProjOutdoor_Win | 12614
Select - -
. Show Index Y b cr
@) ShowYChCrin WPC axes 22 1 — g | fRgProjMax 16085
- 1 760788 1302031 1254148
) Adjust YCBCr conditon in WPC axes @ i e e e .
() Adjust gain region =
- 0.5
06 08 1 12 14 16

Status  Suceed to invert gamma out

save Cancel

chrominance Range B 1 12 fSXxfRCAE R F 1. 2 PIERAE chrominance Range HI#52, izl
chrominance Range B[ 1 8¢ 2 #2448 Ref Cr, A1 Ref Cb, MaxY {H. s update WPC table F,
R A% B3k F 1 I — 1T 19 afCbMinRegionMax , afCbMinRegionMin , afCrMinRegionMax ,
afCrMinRegionMin ¥ 1% .
f CbMin=0.5*(Ref Cb-Ref Cr)-Min_C+128
f CrMin=0.5*(Ref Cr-Ref Cb)-Min_C+128
Vi. BUbR 3] chrominance Range B [1)T-4T T~ AL ARl BN AL ARl R 21 €0 B 44 0% Min_C, MaxY
[1{f, x5 update WPC table i} , F 4% FLi%k 1 #1718 —47 1) afCbMinRegionMax, afCbMinRegionMin,
afCrMinRegionMax, afCrMinRegionMin 41 % .
3288 FIRAFATS igxml ZHKFR
f CbMin=floor(RegionSize*afCbMinRegi onMax+(1-RegionSize)*afCbMinRegionMin);
f CrMin=floor(RegionSize*afCrMinRegi onMax+(1-RegionSize)*afCrMinRegionMin);
f MaxCSum =floor(RegionSize*afMaxCSu mRegionMax-+(1-RegionSize)*afMaxCSumRegionM in);

Ref Cr=floor(0.5*(f CrMin-f CbMin)+128);

Ref Cb=floor(0.5*(f CbMin-f CrMin)+1 28);
Min_C=floor(-0.5*(f CrMin+f CbMin)+1 28);
Max_CSum=round(f MaxCSum);

MinY=30;

MaxY=CalculateMaxY(Ref Cb,Ref Cr,Min C,Max_ CSum);

55



Rackchip
Tk F A T O T A IR T

ThAh, WRT DL E AR SOARHE B g %8 1 RUR AR BB, 5 update WPC table $%4H 5 H7 xml Hoxt
F R S5 @i 3630 77 8 o s A 2 Select B 1" Adjust YCbCr condition in WPC
axes"iE I,

4)  iEH A

l Load image ]G

[ Auto white balance measure l

Image process

[ Inwert color correction |

[ Inwvert VWhite Balance I

[Manualty white balance mea...]

[ White Balance ]

[ Caler Correction

I
[ Gamma out I

[ Save display image ]I Show YUV l

Rgain 1

Bgain |

MEB AR B FAE R, BaiE- g, EBAAH, Gain {(HH%E (Invert , clip).

H 3l H PS8 T2 4% 3 R A Rk 1 P B A H SRR A R R BRI B R AL
H, ETArrEE P, FH$ Reain Bgain {8 K SCANEH, FHAE E AU 7 70 Bl ih 4 L B oR
N AWBgain.

ISP _FE~ PR R AR IE, A F#ERIEZ G, M E PR IR raw E3ATHI. LA
EPATIE CC WB G ESiit i) WB gain AR EZ Invert CRLIEWEEAR W AT f5
A R HAE raw (1) WBgain {8 . b4, SEBRH ) WBgain (B 22 4% BRI~ B TR it B s e B
#+ WBgain 7 T4¢2k4h, £ clip JE % EME IR RS2 b, BUERFEAE . i) WBgain {H 54
N #] raw _E1{E.

25

06 0.8 1 12 14 16
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Tk F A T O T A IR T

EUR AL AR . WO IERRAE, 0 E-FEERAE, Fa3ha-PEse, AP, BERIE,
gamma out. PR | E-FEGETHRI P AMEER,  FLRBIHA 21 56 (1 [ 25 BER B0A U A AR ARl B,
Xof NE PR3 T PR A2 KA B0 L IR, A A ] ) AA B i L BB

B R R A R R TE 75 B0 LA CCM i RE, mf DL B sk 145 B R EL (RVIXXX
WD, WA IQXML Hrik #& OGN M) CCM (RK3XXX T ).

TP R AR T T B A SR PG R, o DO B B A4S B BRG] B
£8P RETIE TOAN

187 3 SCASHE B ) Rgain Bgain {H3F1T 12 IE

Rgain Bgain {5 7] DL T3 F-F #7481 20 5 3 B~ 4 iH 15 3

FHa-FEG I 2T TR B A S HE - PES e, S08r3) Reain Bgain {8 I SCAKE H,
FFAE I R 18 2 70 2% B R MWBgain.  HiA Pl £ 5 i}, Select B "Show YCbCr in
WPC axes" eI 75 E4 0k b, AR NIAE v B3, sl s 2o ik iz o &k B sy, e
K/NAT AR SRR % . i T30 P 5 e fdamad Fo i — SeHudb AT P AT I e gt

EUR AL PR Dy 1 A S I R 07 AR B IE B BB, 4200 T P RAT

TR TE R AE->100 TR > T30k 8 A (0 > F 3 AP Sk > B P> R IE
RO TR AR A B P A AR B e S B S 24, SR IE R IE S HONZ B 6 R
TS HL
5) SR E TR v R R R

% Select HLI¥)"Adjust gain regjion WETH, Huzh £ (4RI (1) s B X IR, W] DM BOCAHE ()
(EEI AN NP

| Gamma out | g5
l Save display image ][ Show Uy ] 5t
£ 25
@
o
1_RgProjin 115 O 5
=
‘|
f_RagProjOutdoor_Min 1% l:cnn i
TRgProjiax 2.5361
1t
f_RgProjMaxSky 25781
0.5 7 - + - .
6.3.1 Fti

A 3 LSC 24K 3 s LSC =X Tuning T {51 :
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bk AR S et AT IR

Load TXT Process £l

Channel
1920x1080_A_70 =

° = e 1 [ 2] 3] a]s] e] 7] 8] 9]w|]un]w2]n]w]is]i]n
& Creenalive @ tie 1 1775 1517 1329 1225 1150 1110 1089 1081 1084 1047 1055 1088 1110 1138 1182 1339 1467
| 2 |e63 4465 4323 40 1983 41107 1088 4042 4054 1046 A0S0 9072 1089 4436 4201 1303 1454

Light fall-off Vignetting —
| : 3 |1621 1418 283 1486 1432 095 076 1032 1021 1048 1024 1049 1078 1122 M7D 250 1418
100, [ L [ 4 |60s 1417 1263 1136 1113 1085 1041 1022 1005 1011 1018 1032 1057 1093 1164 1245 1374
oaity | 5 |68 1378 1246 1186 1104 1068 1031 1012 1000 1001 1006 1020 1064 1084 1148 1231 135¢
i ) 6 |1533 1386 1242 1473 101 061 1023 104D 1097 1004 888 4021 041 1081 144 211 1313
€ e=cbaiions [ 7 473 1355 1228 181 1097 1049 1025 1027 1022 1015 1013 1002 1027 1067 1127 1200 1310
offset : 10 | 8 |42 133 1228 1160 1091 M042 1021 1018 1028 1018 A018 1012 1031 1062 115 1191 1302
sl || e | 9 |tss 1346 1234 1155 1103 1048 1028 1025 1028 1027 017 1016 1033 1058 1107 1184 1301
i 10 1477 1347 1241 1182 1103 1080 1029 1031 1026 1023 1009 1006 1033 1088 1M10 1191 1318
1 Bt |11 |44 1381 1241 78 27 M06z 1033 1027 1032 1027 A0 1006 1034 1062 111 1200 1302
12 [1516 1367 1242 1184 1124 1068 1040 1036 1031 1032 015 1017 1031 1081 M2 1188 1313
13 1534 1387 120 121 MS1 1079 1039 1022 1020 1022 1014 1018 1052 1081 M38 1207 1320
iy |14 [1575 1388 1284 215 1155 1089 1052 1030 1023 1026 1013 1030 1043 1080 1140 1227 1380
S |15 [1627 1433 1312 1220 1166 1108 1073 1041 1035 1030 1026 1040 1085 1083 1148 1235 1375
16 1677 1487 1337 1251 181 1128 1078 1069 1048 1042 1047 1050 1081 1114 1162 1263 1409
Copywcipboara| | 17 |1725 15tz 1355 1254 1208 1148 1123 1086 1083 1063 1074 1085 05 1115 1182 1287 1438

Apply to matrix
Save Cancel
- Reset

. ——

& 6- 15

6.3.2 JHANE
(1) RIESHIEE
MIEAFR D HZE . AFEDEIE. AR Vignetting AT Hi 3 B IEFER N IR IES 4.
EAH N IESHHUERATIE S, TAEVI F RSB N2 fih Cache, {RAFAHTHIIESL.
F5 E A <7 T RS2 [ T
B New LSCcoll Lol s

Fa—

New LSC Cell

Reselution X
llumination

Vignetting :

& 6- 16

RBEIG 7 #% SGUEM Vignetting B 7] .
(2) Channel

T — AR IEHE B A DUAN I8 3E , R R B R 7R (4 R & Channel ARk b (1)@ 2 1E 2
o FEFR—HE G, VIHlE A s E R,
(3) Light fall-off

LMW S . WX SHOT LR ER RO, ST 2 100%, B PYEAHG s
—3, WATE 70%BIR G I JE KL F 05 B 1) 70%, 5 Tuning B 70% 2 8RR AH TR
(4) Vignetting

4 Light fall-off {1, LI AT LB #0448 iy 4 o 1) vignetting 2340
(5) Modify

H Tk B E R 177 : Selection mode SXHFZ L, kP ISHONER M, & LMEH+.
ik IS BT A2 Select All N4+ ; Retry A4EUHEH ; Manual mode 2 FFF3hH
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BB T AN B P b AT B4

EMAZHIE . BUUR A OAGRIREE K, EOAREEE .

(6) Modify - Map to image

BT B R AR R R 1 AU B 1 T3 R A HERR, v 7 7 EAERER Y, XA ThRenT DL
FERET AU B B b ] 6-17, 250 BN R I 1T AL I A AR RS0 AT
R T 1 IR HJEHE R0 ST s 2228 Bk (L Bk HOIRAS

D | #EE =5V #A0 180 SEOD BO0W ZE
D5He | | A8 DBL- 2 0EH @

K 6-17
(6) Editor
O AE PR T A R0, SCRPRIUE . IR SERESE M. SERERS A E .
(7) Apply
1% N B F [ Bayer FE511257L . Apply to image 7] LA % —Ell pgm 1% KAk 24 B 48 4 2 5
BATRE

(8) Load TXT
AT LR SN —A txt XA 1se 28, SCHENESMEERIAN, &0 a0ldE—Hm
(9) Save
PRAF B, A R FEUE 2U5 st Save. JFE, M0 ZEIR HIE 7 22 4% Write&Back,
FLR R IR E R PTA KE .
(10> Cancel
ANRAF 91T 2S5k [B] Analysis tool S
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bk A S et AT IR

6.4 CC

6.4.1 Fm

I[l:%] PR T [ ————————— \%

A T4 »|| cachecom i S
= 00. original | | Undo{ccmioffset)

— Color Conversion Matrix.

1 2 | 2 | Redo(ccméoffeet)
1 |1.211161502674507 -0.2774173512108019 0.0852558485361953
2—0.015956531 1660015 0.8723997892028235 0.1465567419631775
3 |0.332193547282551 -1.030085168090423  1.697895520807872

Apply to matrie

I Hue: 100 |* Cb ratio:| 100 % Cr ratio:| 100 |5

SO
G| 0
-
[ i
| =T 4
| 1 |1.0852 1 1 25103
z
% 6- 18

6.42 HAEHS 4
(1)Color Conversion Matrix

CCM FiF%E, SCHFFEiEHEBN. EI7H N hse fml UEBEAFDGIE. AN saturation IS4
Hue 54N S €41, Cb ratio 1 Cr ratio 437752 Cb FI Cr FiAN 435
(2)Offset

B IQXML 11 ccOffset
(3)Editor

SRR AR R T A A, SCRRRUES . [, R PR RE B R UG A
(4)Load TXT

AL RN txt SCHE ) Ise 28, SOAMEEMNEERIHER, 50aed—HHEm
(5)Save

TRAZ OB, dn X PR 20U s Save. R, W ZLIR HE 7 E 4% Write&Back,
HAERMR Z R ITA .
(6)Write&Back

RA7 AT 250 9F R [B] Analysis tool F1HI
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Hhils R F

A i 5 B T AT PR ]

6.5 AEC

6.5.1 RV1108 Fiif

Bt 6-2 H) AEC #A¥ R H 40 AE 4K Tuning T H )5 :

iz = - htts A ™ G=HESN X
— R — ADE
Setnoint(0~255) 0 == s
1 | 2 | 3 4 | (7 Enable
0 2 3 2 0 [
CimTolerance(0~100) 10 1 AOE_Max_point 70
_ 3 1 4 5 4 2
AfpshaxGain 8 3 3 6 9 8 4 =
x| AQE_Min_point 50
— TimeFactor. i ! 4 £ 4 5
1-0.3000 -1 il =N v 2 ? - ! b
ADE_Y_Max 02
Damp
S - 08
Overstil : ADE_Y_Min_th 0.1
e e TR 063
UnderStill ; [
1 1 1 4 5 B0 40 ADE_Step_inc 2
2 2 0 10 40 -2 8 1 =
3 0 20 0 4 1 16 &0 fae ey [
= AODE_Step_Dec 2
4 20 2 1 8 40 25000 80 :
—_— UnderVideo 065
— ECM

ET min |ET dotl|ET dot2 ET dot2 ET dotd| ET max| AG min |AG dot1/AG dot2|AG dot3/AG dotd|AG max

0 00300 00300 0.0300 00300 0.0300 1 1 i} i} 8 10
IntegrationTime-Gain Curve
10 T T T
| =4
= 5
o
0 1 | 1 1 |
0 0.005 0.01 0.015 0.02 0.025

IntegrationTime(s)

0.03

Cancel

& 6- 19

G 4 SCAHE B RS AT BT RL I 2 5

IQXML ' EcmTimeDot EcmGainDot J9H# % 73 i (ECMD i 45 i & A S ARARE, ‘7R 1E ECM

)R A, IntegrationTime-Gain Curve JAAH N 25 .
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6.52 A& A
B 4 - ——— e

[ 72 — Damp -
el | Overstil | 08
CimTolerance(0~100} | 10 -
: Understil | 07
Overvideo 07
UnderVideo ne
' |
[ |
I I
I ‘ Cancel ‘ ‘ Save ‘ |
1
6- 20

6.6 DPF

6.6.1 RV1108 #t1ii
i 6-2 H1) DPF #4458 W~ DPF X Tuning 1.2 1541 :

Bl oeF S —— "N o]
[ Load Tt | ~
| Resolution 52104:(1560 - Cache
— ADPF
) ADPFEnatle
NLL_SEGMENTATION 1 | SigmaRedBlus 4| SigmaGreen | 4
NIGains 1 : 1 ! Offset o Gradient | 0.3
|
nll_coeff_n |
1 | 2| 2| a | 5| e8| 7| &8 | a |0/ 1| 12| 12|
M85 4095 4095 M9 W95 BEZ 1623 1470 15 w7 a7 o2 eag
CH| m | »
— Fitter
(@ FiterEnable
DeNoiselevel —————————————— SharpeningLevel
oains | 124816 gaing e
dievel 00122 slevel 55555
|
Save Cancel |
|
|

[ 6- 21
AN[F] 4y 2 0] BiE B AN [F] [ SharpeningLevel F1 DeNoiseLevel, A~[Ef#) gain 7] PLEBEAF HIA
[A] 73 ## % A IC B AN [F] ) SharpeningLevel Al DeNoiseLevel. gain Y size 7] 4%,
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AT FRR T R BT TR A B, VIR — N HE R A cache 247 . #3ME
SR £ Save {74

M SEHRA Y Load Txt $%4H 7] 5 A\ H7 1] DPF #8431 tuning 44
6.6.2 H AR & Fif

B o - _ - —

[_Load Tid] N
Resolution | 1296x372 - Cache
— ADPF
NLL_SEGMENTATION | 1 | SigmaRedBlue | 4 SigmaGreen| 4
! TEETETE o e
NiGains Offzet | | Gradient | -
nll_coeff_n
I
I N N R R T |
| 1023 1023 1023 1023 1023 725 526 433 T 309 288 240 203
| < T J 3
I
|
|
I Save Cancel

& 6- 22

6.7 GOC

6.7.1 FLf

MK 6-2 FH GOC B B i GOC LA K F 1 :
Moo ¥y A B o= ool ) ]

[ Load Image] Apply Current Gamma Curve ~

ST

@ WDRON |
— Gamma Out Cy
def_cfg_mode |1 -

B L I o B e | T T T T T T T
3880 -

3504 - &
3ms - o g

a8 - -

BEYS = B I
EES e g

| Ea -

g

£ T Y T N I 1 1 | 1 i
(GIMIEI82684451376400968 £06 1024 1152 128014081536 1792 2048 234 2560 2RS0T

Xscale Mode : LOG X

& 6- 23
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6.7.2 HHHANH
Gamma Out i 2 x HiFI ARG LOG X H A B A X o y b 1 [ B ] 3d i 4 b 41 € 5] nl iR 4
WDR ON HLEIZEH ik, FRos 40 wos ) h 262 WDR ZiRe/s I 1) gamma BHZE, 503
7~ WDR DIREAR 5 N ) gamma 2k
(1) Load Image
& Load Image § A\ —5K RGB888 & J,

(B Figure 1 l=l@] & |
TP REE) ZEM B0 IEM =ED) s0Ww)  #2EH) i
DEHL KRR TDEL- (G 0H|uD '

. ——

=
@ Degamma?

6- 24
R Yes X iZEMG#H17 x gamma, £ No WIPREHZEME . #50 Yes 25 WINAHAE, EHZ
EME AT gamma 2k

@ Chooze the gamma curve to be applied on curent image

| Current Gamma Curve | [Gamrna{:ur\.re from }Q}(MLJ

& 6- 25
Current Gamma Curve 152 7t [l EIRHESN 8 5% th 2k
Gamma Curve from IQXML #5172 7] LA IQXML =5 ANAH R #h 28
(2) Apply Current Gamma
&% Apply Current Gamma Ji5, 2> 7 N Z 28317 gamma K2 IERIEE R .
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6.8 WDR

¥ RV1108 *F- & 3 FFiZtsith,
& 6-2 WDR , L HA0 R AL

& WDR - 3 e - ==
k&S0 E 1.
WOR Parameters
ocal cur
7] WDR Enable s l
war_nosssratio xdlee wor_epsian oxe s
wadr_bestiight OxDcee wdr_v_en oxf a-
s
wdr_gain_off1 0x000000cd wdr_t_sel oxt I
. 2000
war_pym_ce o3 war_gain_max_cip_enable | gyt
s
wdr_gain_max_value 0x40 wdr_coel 0x00000036 MEa
war_bavg_clip 03 war_coe1 0x00000067 | =N
wer_nonl_segm 0x0 wdr_coe2 0x00000012 P 1080 150 2o 200 S0 S50 wo
x
war_nonl_open oxt wdr_coe_off ox0
slobal awe
war_nonl_mode1 oo o -
ssiaf
WaxGain Fiter ol
wdr_sensor_gain_level 43 4 & 10 20
wdr_maxgain_level FIENEIEE: ~mal
1300
1o
son |-

o K . L L L .
o w0 1sd Zonis a0 Soa0 T P
Save Canesl ‘

6- 26
2k x F TR 2y LOG X #e IRl R ety ol 10 T gy P JeE o 86 4o 20 € [ o IR K

6.9 Other

A 6-27 Other, W40 F 5 id

Color
Preview Capture Video
saturation 1 saturation 1 saturation 4
contrast [ 1 contrast 1 contrast | 1
i
brightness | 0 brightness ) brightness | 0
I hue 0 hue 0 hue o
BLS (12 bits)
B | Gb | Gr | R |
I 1920x1080 85 85 85 85
2688x1520 66 66 &6 &6
I Load)
I ‘ Save ‘ ‘ Cancel ‘

% 6- 28
Color HHLFI B EF YL, AN, RGBS RS, BLS BHLATBEE AR 2R T 1%
HPE
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t. TRAEHHE

v1.1.8.1

Details :

1) 435382 Andorid7.x & PAFTAT Android8.x PUJE (T &, &R XML fE 42 ;

2) Capture Tool &t RK 1808 *F- 4 (K13 raw A ;

3) &2 AWB [) average [HIFIREUVE, SONEHH png FIREL, HUH S ce.txt A IE;

4) SEINSCRE V1L V10 XA XML AR, 2 AWB SN, HIITHE V10 A
5) #&Ft XML {5 FH £ iR R AL 1) et

vl.1.6a

WEH xml BRTHRFE XM, SUHSFBTRLEET! ADB MR AFHEFH .

Details :

D 3R TR filter 220N PU3ARUREE, KI8T filter B F 50w BUE XIS 5 HMH 8 K ME
Gt rIThEe.

2) ffPk RK3XXX P& T A T HE S RIEH A .

3) 1 RVIXXX “F& F UVCamera [ PC Tl K& POE YUV HE SREL Th &g .

4) st T A B RK3XXX “F & 1) gamma out HIZE VA% IhRE.

5) s T E B push IQXML J& HI15 1B A 2 video ThREE

6) BN TH B AWB [ AR 0 h kg .

7) HAl bug.

vl.1l.4a

WEEH xml BRTRE XM, BNKESSBTRELGERZT!

Details :

1) dumpsys B8 1A SRR 550 1) 10 ) @l
dumpsys #& RV1108 -5 ) raw B4 T H. IHMH dumpsys A HFFix &S50, bl &
5 Bl AT fE2xid i camera JoiE TAER A, E P B .

2)  RAEAE A T ) IQXML 1E N LAl AR A< ¥ IQXML.
TEAT Start Capturing 1 XML Generate I, &3 & &8 2N, JFiffr ADB E#EIEHR . T
F¥ 2 M4 Configuration H AL B R F-FRALAS TH CEAFAAER) IQXML, K2 EHHEERNZ G
. SHOEE AR . 2 &I IR R Configuration H (1) 44 FRC B4 1% 11 5 2L
FAZ] IQXML i, T H2 A HTER AR IQXML HAR « BRIA R IQXML JEA— 7 fRiiE Calibration
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3)

4)
3)
6)
7)
8)

9)

11)
13)
15)
il
16)

AN SR IR, Bl AEC. Gamma S5 HL . SLA X e L 7R 2% A Analysis Tool
RIEAT J5 S A EE

Capture Tool Hf] filter mode 70 VT 1 % W& S I A F1HG 25 (1) 20 K

IHARAALE Capture Tool H (1152 B B2 JeV% Ud 17 Gain F1 Time B, [l @ K T B 2L 5 PB4
KB TE B A AN BB o AL BT RA AT SR AE — N BRINE, O T3 % S0HZ A2
JCIEBT AL Flicker IR, AT Time FIEKIAMEN 10ms.

XML Generate 58 )& ) 7] 2 75 /5 23 A BB .

T XML I AE 5 5% ADB Wi (2 -

£ Capture Tool %€ A CC 5 IS4

e IS4 T8 Configuration HC & ) Bayer T .

&5 T Tuning Tool H1 i i base hR A IQXML H ANAELE TGRS 3 N\ CC 8¢ LSC i m] fEFE7R
A BN ZH ) 1)

Analysis Tool H'f#J LSC Tuning #13¥ T Image-mapping Hfg, 7] LA SZ b B AR5 LSC 45
R FR B

4 Tuning Tool 2 /il XML B3] CC 8% LSC S 5H/bI, & H k2S5, S AmE .
BE A8 BRI IQXML I AJ 585 251 73 3 1% 0] f

B TR AT B esv U By mat SO, fif# e 1 5S8R 5E /] RE 352 B 1 eV 1B H AR A )

Tuning Tool A= %2 BOCHH v] REE i J5U A S 40, KR H P il & i
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