Rockchip Camera Module OTP
Calibration Guide

XHHRR: RK-SM-YF-607

RAGhRA: V1.0.24

HHA: 2022-09-15

MHER: B oflE oNERER T
e

AR TR R, WEHEBEFRIDBIRAT ("ARF", TE) ANAEIEHAMRL. ERHNRE
RUEERAME. AISEtE. SRt EHE. BRI EHERMERAUT IR RERE RS IEEIRIE. A3
HENERIESHNEE.

BT RIRATHREEMRE, ASXASE TSR HMENNER T, FEHHTERRIEX.
FtRASAR

“Rockchip”, "B, “Hot AR LETREMER, BRATIRE.

AT R R R R kiR, MESEREERE.

IRIRFE © 2020 BB FARIBHERAE

EUGIEERTE, IFEARNTPEFY, HIBRMANARGEERY. SHAEATRSEE
B8, FAELUEHEIRIUERE.

MM F RO BIRAT]
Rockchip Electronics Co., Ltd.
ik fEEEENHEERRHEAK18S

A3 : www.rock-chips.com

ZPIRSEZEEIE: +86-4007-700-590
EPIRE(SE: +86-591-83951833

ZPIRSHRE: fae@rock-chips.com

it

]
ki

A EENEETRERNOTPIRERIE, IESARE HITIERIOTPIREL(F.
FEERhR S

ShHE

RV1109/RV1126/RK356X

EER


af://n6534
http://www.rock-chips.com/
mailto:fae@rock-chips.com

AXHY (At5R) TBERATUATIREMN:
AT BXRAEF SR T

ISP T/

BEgREEA TR

{EiTicH



RES

V1.0.0

v1.0.1

v1.0.2

v1.0.3

v1.0.4

v1.0.5

v1.0.6

v1.0.7

v1.0.8

v1.0.9

v1.0.10

v1.0.11

v1.0.12

v1.0.13

v1.0.14

v1.0.15

v1.0.16

v1.0.17

131

PRIE

EL=E

2021-07-
12

2021-07-
26

2021-07-
27

2021-08-
03

2021-08-
06

2021-08-
11

2021-08-
16

2021-08-
26

2021-08-
27

2021-09-
17

2021-10-
12

2022-03-
29

2022-04-
15

2022-05-
06

2022-05-
13

2022-05-
16

2022-05-
18

2022-05-
23

{Eeisien

RIGINR, REARERIE. SOEIIREIROMIA

REESE. TS

(ELSCERRIREIEO. B

THBRLS CETERIREL,
AMINLSCREHZEO R Efstaty, (&8

i~ Npdaf gainmap #ldccmap tRERIGIEINEE
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1 LSC&AWB IR ERIE
1.115ERE

1. YRIMES e
D50 (5000K+100K) , iEtaEfbIREZvEtETit.
W R e R BAYGEHIDNPITSE, 1R B =:

2. 1888 s

1. MRIEEREIL, LRIk £ — R ey
1. MERDER: BB ERE RN — A G BTG RFEEANRT 206 SRR

-

1T
2. fHFIDNPITAE: HBL4E TONPIGIRIHARAT 1-2cm, CRAEFBLL o AR AR AT .
2. KMmirror/f11pZEThiE
3. BhEmOuE, iEEGMeEE R KseE (8bit) i£3]160~180.2 [H)
4. fH Iz GInERawE T IR

3. AWBHRE
1. SEFRawERIORIE, (REUKEERI20%) , iHER, Gr. Gb. BRIEBEAIIYE
Gr_ave=Gr average of ROI - Black level
Gb_ave=Gb average of ROI - Black level
R_ave = Red average of ROI - Black level
B_ave = Blue average of ROI - Black level
2. itER/GbFIB/GbFIGr/Gb
R/Gb=R_ave/Gb_ave
B/Gb=B_ave/Gb_ave
Gr/Gb=Gr_ave/Gb_ave
3.48R/Gb, B/Gb. Gr/GbEmftZE10bit
R/Gb_hex=R/Gb * 1024
B/Gb_hex=B/Gb * 1024
Gr/Gb_hex=Gr/Gb * 1024
4. LSCHRiE

1. IRETENEREREA70%
2. SETENEERIS T E R ZE10bit
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1.2 EIEHE

1. LSCHRERI
1.Y shadingtmff :
ROI = 1/5 Width * 1/5Height
YShading_Corner = Y_Corner/Y_Center
30% < YShading_Corner < 55%
Ydiffer = YShading_Corner_Max - YShading_Corner_Min < 7%
2. Color Shading #mfE:
EAETtELAcolor shading 195 (BREWEAENblock5HbblockNERETR)
ROIBYAE: 1/5*1/5 it&24 block 5HulyblockfIER:
ROI = 1/5Width * 1/5Height
| (R/G_Corner)/(R/G_Center)-1| < 15%
| (B/G_Corner)/(B/G_Center)-1| <15%
2. LSCirEfa
1.Y shadingt®fE :
ROI'=1/5 Width * 1/5Height
YShading_Corner =Y_Corner/Y_Center
Ydiffer = YShading_Corner_Max - YShading_Corner_Min < 5%
2. Color Shading #mfE:
&L color shading 1951 (BREWEAEMNblockSHbblock VERETR)
ROIBYAE: 1/5*1/5 it&24 block 55ulyblockfIER:
ROI = 1/5Width * 1/5Height
| (R/G_Corner)/(R/G_Center)-1| <5%
| (B/G_Corner)/(B/G_Center)-1| <5%
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2 PDAF friEifittE

PDAFFRTES /9 Gain Map#rzE #1 DCC Map trEmERD, trEiedl T :

Gain_Map DCC_Map
Apply gain Phase disparit ADAC value

Raw —¥ PRy & —» Py Ly —»  ADAC
correction calculation calculation

2.1 fRRERHERS

1. R

(1) BN

(2) VCMIGI: JIRLEHE, BSOME AR

(3) AFERHIRIE: FREtEE S L DIATERTEINfRbF IMarcofb IS, ICFEXMAIDACHE, HE
DACFIXTEEYPEERIR R

(4) XiFsensordfImirro/flip/OBHEIRE
2. {HBAERE

(1) BWEAERE: BFERETIREN, BEilEmE ((F4PDa2x10CL, Againig/91x;Dual-
photodiodefPD,AgainiZE/92x)

(2) BotEtE: RIERE, WEEXHNE, 5P OKENGRESENEARTSE LRAIS0%E
FLR, FEIUREN10msHEREIZLIE R TIRTH.
2.2 Gain Map tx5E

1. KBS
D50 (5000K+100K) , EHAEMIREZECETI;
YR EERE EIRYEIRAIDNPATRE, BB,

2, AR

1. KRB AR S OGRS IR IR REPAT (SIS R A AR A R, TR 8 B T 4
6.6) , B E TG, A5G 7 I [0 ;

2. sensorfjgaini & N1x, PEGIAIE B A10HIMEL

3. AT EoRET E T A0 1/ O ROTIX 45 ) GId 18 FRE 75 K T 5 K AE ) 80% Hodk A ik R Hi 3L, - [RIB £R1IF pd
BEREA T,

4. LA B AL E E SR R rawlE], B EA IR AN ORI RV RIVE R, A IR SR o
VPR, D) 5 RO T 2 P AR s AR A e, TS T MR S

3. TxE

VEFpdaf_gainmap_calibration(...)RE 4Rk gainmap&dEFHIRE gainmap AIA/N, K/NJg
gainmap_width*gainmap_height *2 byte (&&left gainmap #0 right gainmap) ;
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4. IGUE

1. RIELER2IMEER, BE—SKUHES, SirEEEigainmapfllit ERE N TR
pdaf_gainmap_vertification(...), &HRE1, NEIERKD, fREMgainmapalA; &HiRES-1,
NVFRFARNM S EEIRITISEE, FEFRERSEEHREG,

2. SGUFAE
ZgainmapKRIEFHleft pd pixel Sright pd pixel BIZ(E/NTF5%, MISIERKTT;

2.3 DCC Map fRE

DCC(defocus conversion coefficient) R =SIAESEABRIGENXR, KRGS HARXE, K5
KRELKBE, HERRMNE TNpdE, FB&ERFEEABEXEAIDCCE---DCCMAP

80

e

T
g 40 + \‘
Z e
S 20+ N
°
© g
d.: .
2 ‘\
I= N
(o8
LN
e . . J . .
280 300 320 340 360 380 400

lens DCC position[dac]
1. KRS
D50 (5000K+100K) , EsaEMFRMEIEETIL,
YR EGHRE DARYGRAIDNPITHE, RO, BAEIERR;
R RRAEEFIE I, BRASERNEESRK

white pixel g_value >
200LSB(8bit) or
800LSB(10bit)

CAMERA FOV MUST COVER
85%~985% OF ACTIVE TEST
CHARTAREA

IREIEETE2.1.1 AFERIRIEL BT
MR EEBR T &K A RFOVAINREEEa, EIHE

S >= a x tan(FOV * pi/360) * 2/0.9
IMRAIEBELEW, LRIl REIEEaZ ANXRENHE

Wlmm| = (a[mm] — flmm])/flmm]  X[mm]|
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XHFIMX258, ZEINEIN90.11; XFFSS5KINT, FREINZEIN/90.088~0.099,

DCCIRERRIEMERIFHERIMR, FURIFGE. FRITREIRERRE. SEIRRTRESS
KIDCCHRERM, —%’%ﬁiﬁﬁ@ﬂﬁﬂ?@ﬁﬁma

a) HEd% b) =B (c) HHLE

)T}
i
i

) RXS5HE (e) LHER (f) FEi

m
B

2, HEH

1. KRS OB TR R, B TARRRAT 7 A R B B, i EE(E FHDIR2 . 1. LIAFEERARL
EHE . d S ARMRIE AT, BERARARIERE . RPN, CRAFAD 3RS bR e il E5

2. sensor gain: X T metal-shieldfi2xloCcLF M fjsensorffjagainfidgaini% & N1x, dual-
pdZéfiffsensor, againi & N2x, dgaini&E N1x.

3.0 ARIEARHRIE T 01/ 10RO X 38 1) 1 HRAR 55 K T 5 KAEL ¥ 80%~90%2 (], 3tk e B ANt Bl g
IMDCChRERGE; StTmetal-shieldXfsensor, {fifnon-shieldedfif% & %A LE.

. ¥ 55 HDCC_LENS_BEGINZ|DCC_LENS_ENDLADCC_LENS_INTERVALXNFEE GRS, AF8E)— Ay
Eﬁzﬁ%Ei:i‘EI% ikrawl, BEEANIE N TFHREEE (eg. KK L8 NI, code\0FzhF|643L19
MIE, 3T 275k EIE,

3. TRE

2.1 151rESEINgainma p\ O ESHFE MBI EIGEUER N\ R
pdaf_dccmap_calibration(...), B&dccmap EEFHIRENdccmap BIA/N, K/ Adccmap
_width*dccmap _height *2 byte FIFADCC_RSQ_THRESHOLDINE Blockil & HRAI R &L
B, NRAHEEMERERNBlock A F—EHE, WinEXLW, TENEMAIIERSHEIR, AR
EINEEFHTRER.

4, IGUE

ZEBEMBLSEBZE, BRRKIEHEITRENdccmapEE1EH KB RiZ FEIFx:

py AMTRER
pdaf_dccmap_verification Di&é% ﬁﬁ%&ﬂg I{E b= W?Hﬁfﬁ

raw(code

2 DACa) FAIL

YES
NO




1. ISR CME S DCCmapiREMNEERE, RAESIMRERTTET, RILHRNEGRFO
80% X IFARFEHS

2. FEEAE—RRIRIEIIEDACO,
€ [DACmacro + 0.2 x (DACinf — DACmacro), DACmacro + 0.8 * (DACinf — DACmacro)]
FEktER, MEB=5KRawE, SEIFYEGEIRIESIASAINESEDACO. FHYEIGEIELL

RirE5EIrvgainmap#ldccmapii AElpdaf_dccmap_vertification () BRi#y, i+ESEIRIELHA
QEERAERAERIEERIEDACT ;

3. AEBEIA#ENEIDACT, HMEfEDACITBifStolerance_factor*abs(DACinf-DACmacro)+A
(e.g.A=2) HWAKYTSKE], tolerance_factor MIGIERTHIBSZSERE, FRZEEAIsensonZiRETEID
ANE(e.g.5%,10%,20%),

WIERTE SIAMAIB 1 BaEIES, A MIESBIZE(e.g.tolerance_factor=10%,A=2)

1 DAC1-10% *abs(DACinf-DACmacro)-A
2 DAC1-10% *abs(DACinf-DACmacro)

3 DAC1

4 DAC1+10% *abs(DACinf-DACmacro)

5 DAC1+10% *abs(DACinf-DACmacro)+A

4. B HKEWE NBIEEpdaf_calc_sharpness (..) HHEEGFOKIE DCC_PERCENT_ROI_W*
DCC_PERCENT_ROI_HRYEMTE (e.g.30%*30%), FIMREBIEELI, BNIRIEMDD,ERIEX
M, HAKtolerance_factorfIARSEE (e.g AH2YE/5) , EFRESKE, EELE4. ITES
ERIFEZFp AR D RIEE,

B MTE

h peak

/

BiAfuE

A 4

posl pos?2 DAC1 posd posS



3 HRERS

IRERIEREFE AWB(Auto White Balance), LSC(Lens Shading Correction). PDAF(Phase Detection
Auto-focus ),

3.1 AWB #57E
[ThaehsiA]
ZEHATIHE raw Bf&4 ROI B R/G, B/G Gr/Gb,

(&g

bool awb_otp_Calibrate(uintl6_t* RawAddr, int width, int height, int roiw,
int roih, int bits, int bayer, int blc_r, int blc_gr,
int blc_gb, int blc_b, uintl6_t* R, uintl6_t* Gr,
uintlé_t*Gb, uintl6_t* B, uintl6_t* R_G, uintl6_t* B_G,
uintl6_t* Gr_ab)

(BAER]

SHEMm ik
RawAddr LRRBAETEIAEN raw BGENE

width raw E{&HVEEE

height raw BiGSE

bits B\ pixel Bbit £, 10bit=10

roiw ROIXIZHVEE E SEIREE ERILLERIEIZL

roih ROIXIEFHIEE SEIGEERILLERIEIEL

bayer raw El{&AY Bayer #55,, BGGR=0, GBRG=1, GRBG=2, RGGB=3
blc_r R i@iE BLC

blc_gr Gr @& BLC

blc_gb Gb j&@i& BLC

blc_b B i&i& BLC

(EHER]
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s4am ik

R ROIX I, R BEIHE

Gr ROIX L Gr @iEtE

Gb ROIX 1 Gb (@iEE

B ROIXI B i@iESE

R_G ROIXIRIBIEAIIIE S GhBIERIISERILLEY 1024

B_G ROIXIEBiEERIIE S GhIBERIERILLE*1024

Gr_Gb ROIRIFGriEEII{E S GbiEERIIERILLE*1024
(EE(E]

o =0: SHIEIR
o =1: tREMRY

3.2 LSC irE
3.2.1 LSC {75

(ZhaefaEiz]
ZEREFATITE raw BB MBENIEE.
(&g

bool 1sc_otp_Calibrate(uintl6_t* RawAddr, int width, int height,
int bits, int bayer, int blc_r, int blc_gr,
int blc_gb, int blc_b, uintl6_t* lsc_otp)

(BEAER]

o e faik
RawAddr SRMRBETSIERA raw BIGENE

width raw ERHIEERE

height raw BigHEE

bits B pixel BYbit £, 10bit=10

bayer raw E{5H Bayer #&3{, BGGR=0, GBRG=1, GRBG=2, RGGB=3
blc_r R 1@iE BLC

blc_gr Gr 8i& BLC

blc_gb Gb j&@i& BLC

blc_b B 1&1& BLC

(fEEiER]
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s4am

Isc_otp

(izElE]

o =0: SEAIR
=1: TRERLD

3.2.2 LSC B&iF
[ThEERR]

faik

LSC %5 :

o RiBiEIEZE (17 *17)

o GriEEIEEE (17%17)

.Gbl_@im* (17 *17)
BEEE (17 *17)

ERE FITFIFLSCARERIE R

(&g

bool 1sc_otp_verify(uintl6_t *RawAddr, int width, int height, int bits,

(BEAER]

int bayer, int blc_r, int blc_gr, int blc_gb,
int blc_b, uintl6_t *1sc_otp, int Ydiffer_down,
int Ydiffer_up, int Colorshading_down,

int ColorShading_up, float *fyvdiffer,

float *fRGCorner,float *fBGCorner)
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SHEm
RawAddr
width
height
bits
bayer
blc_r
blc_gr
blc_gb
blc_b

Isc_otp

Ydiffer_down

Ydiffer_up

ColorShading_down

ColorShading_up

(fEiER]

SH2Mm
fydiffer
fRGCorner

fBGCorner

(iBE(E]

i

LRIMRATEFLIORM raw EGEUE

raw EHRAVZEE

raw EGHNSE

G/ pixel Bbit £, 10bit=10

raw Ef&AY Bayer #£{, BGGR=0, GBRG=1, GRBG=2, RGGB=3

R j&@E BLC

)

r i@i& BLC

Gb j&@i& BLC

B 1&@i& BLC
Hlsc_otp_Calibrateit&E#mHAYIsc_otp

ROEFERE SRR YShading_Corner_Max - YShading_Corner_Minfd T~
R, Bott

RERNERISRYShading_Corner_Max - YShading_Corner_Minfy_t
R, Bott

RERIEEISHR | (R/G_Corner)/(R/G_Center)-1]. |
(B/G_Corner)/(B/G_Center)-1 |l IR, B%HtE

RAEBNERISIR| (R/G_Corner)/(R/G_Center)-1]. |
(B/G_Corner)/(B/G_Center)-1 | B[R, BHLL

fEik
YShading_Corner_Max - YShading_Corner_Minf9{&
& block |(R/G_Corner)/(R/G_Center)-1| B&E, F£5*54block

g/ block | (B/G_Corner)/(B/G_Center)-1| A&, $£5*54 block

e =0: AEBIrERNERER, WIEXW

o =1: IQUERKIN



3.3 PDAF I5%E
3.3.1 Get sensor config

[Thiessiz)
L& sensor.inidZ{4, FMsensor.inixZE5kEpd sensor HHXER.
[(REERE]


af://n7065
af://n7066

KiEF
RAW_WIDTH
RAW_HEIGHT
RAW_BITS

RAW_BLACK_LEVEL

RAW_BAYER_PATTERN

PD_OFFSET_X
PD_OFFSET_Y
PD_PITCH_X
PD_PITCH_Y
PD_DENSITY_X
PD_DENSITY_Y
PD_BLOCK_NUM_X
PD_BLOCK_NUM_Y
DEFECT_PIXEL_NUM
GAINMAP_BLKSZ_W
GAINMAP_BLKSZ_H
DCCMAP_BLKSZ_W

DCCMAP_BLKSZ_H

DCC_CALIBRATE_MODE

DCC_LENS_BEGIN
DCC_LENS_END
DCC_LENS_INTERVAL

DCC_RSQ_THRESHOLD

DCC_BORDER_RSQ_THRESHOLD

DCC_BAD_RSQ_NUM_RATIO

DCC_PERCENT_ROI_W

DCC_PERCENT_ROI_H

DCC_SHARPNESS_MODE

DCC_SHARPNESS_CHL

faik

raw image width

raw image height

bit width of pixel value

black level value

raw image bayer pattern. 0:BGGR, 1:GBRG, 2:GRBG,

3:RGGB

x offset of PD block

y offset of PD block

x pitch of PD block

y pitch of PD block

x interval of 1 pair of L/R PD pixel

y interval of 1 pair of L/R PD pixel
total PD block number in x direction
total PD block number iny direction
the number of allowable defect pixels
the width of one block of gainmap

the height of one block of gainmap
the width of one block of dccmap

the height of one block of dccmap

the mode of dcc calibrate, defaultis 1
the sampling start position of code
the sampling end position of code

the sampling interval of code

the threshold of rsq matrix

the threshold of rsq border matrix
the ratio of the number of bad rsq matrix
the roi width of test image

the roi height of test image

the mode of calc sharpness, defaultis 1

the channel of calc sharpness,0:origin
raw;1:red,2:green(default),3:blue,4:demosaic



XiEF
SENSOR_TYPE
PD_POS_L

PD_POS_R

&)

faik
0: shieldPD or 1x20CL 1:2x20CL 2:dual PD
the position of L PD pixel in one PD block

the position of R PD pixel in one PD block

LAIMX258 pd pixel53#a 961, S0 TNER7R:

IMX258 has 96)(130 blocks |nclud|ng 8 shleld plxels (4 palrs of Iefftfnght shleld plxel) respectlvely

5 PD DENSITY X

f”:‘Blpcg 732;(,73.27J .

PD_DENSITY_Y

L Left shielding Pixel

D+ 13.12M#4208x3120

;o (0,0): 5 . - 96x130 Blocks

S (2424) R :

~/ : : : : DBIMI&E

_'J : : : :I_ - (32x32) :

| : (zase) 1 2ae - -
,:dfﬂ : : 4

(4207, zusj
(4103,3ﬂ95) i
Sh;dd Pixel Iayout

""4"p'air's' in' 1 Block
99 840 pomts of all area

RIEE LRYER, EERsensor.ini3X{ERETWUT:

[sensor config]
RAW_WIDTH =4208
RAW_HEIGHT =3120
RAW_BITS =12
RAW_BLACK_LEVEL =64
RAW_BAYER_PATTERN =0
PD_OFFSET_X =24
PD_OFFSET_Y =24
PD_PITCH_X =32
PD_PITCH_Y =32
PD_DENSITY_X =16
PD_DENSITY_Y =16
PD_BLOCK_NUM_X =130
PD_BLOCK_NUM_Y =96
DEFECT_PIXEL_NUM =5
GAINMAP_BLKSZ_W =16
GAINMAP_BLKSZ_H =16

. density of Shield p-xél 1/123(0 78125%) § f



DCCMAP_BLKSZ_W =32
DCCMAP_BLKSZ_H =32
DCC_CALIBRATE_MODE =1
DCC_LENS_BEGIN =0

DCC_LENS_END =64
DCC_LENS_INTERVAL =8
DCC_RSQ_THRESHOLD=0.985
DCC_BORDER_RSQ_THRESHOLD=0.975
DCC_BAD_RSQ_NUM_RATIO=0.1
DCC_PERCENT_ROI_w=0.4
DCC_PERCENT_ROI_H=0.4
DCC_SHARPNESS_MODE=1
DCC_SHARPNESS_CHL=1
SENSOR_TYPE=0

PD_POS_L=

[26 29]

[42 29]

[33 48]

[49 48]; #end with a ";"
PD_POS_R=

[25 32]

[41 32]

[34 45]

[50 457; #end with a ";"

(=g

bool pdaf_initial(char* filename, sensor_cfg* psensor_cfg)

[WAEE]

SHEM ik

filename sensor.inisM{4H=E IR
[WHER]

SH 20 iR

psensor_cfg Ffifsensor.ini3X {4 BHIEMIATEET
[iR[ElE]

e =0: $kEYsensor.inis
e =1: ¥£H¥sensor.inipZI

3.3.2 Gain Map tFE
[Thiehsiz])
ZRE BT pdaf gain maphRItRE.

(b 1)
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bool pdaf_gainmap_calibration(uintl6_t *RawAddr, sensor_cfg* psensor_cfg,
uintlé_t *gainmap_Tlut,int* gainmap_width,
int* gainmap_height)

(BBAESR]

SH 2
RawAddr

psensor_cfg

(fEiER]

SHBM
gainmap_lut
gainmap_width

gainmap_height

(iBE(E]

o =0: SHIHIR
o =1: TRERY

ik

SRIEAETLIRRAT raw BEIGETRE

Ffifsensor.ini3X {4 SHIEMEATEET

ik

trESEIRNgain map

rEBEIKgain maphYEs

rEBRIMgain mapliE

3.3.3 Gain Map I&iif

(ZhaefEiz]

ZERE AT IIERESEIRIgain mapEEiREEK.

(EFE&mE]

int pdaf_gainmap_vertification(uintl6_t *RawAddr, sensor_cfg*

(BBAESR]

sSHEW
RawAddr
psensor_cfg

gainmap_lut

(iBE(E]

uintl6_t *gainmap_lut)

ik

HEMEHEEFZIAEA raw EGEUE
Ffifsensor.ini3X {4 SHIEMEATEET

Hpdaf_gainmap_calibrationtx

o =1: 1RBHY raw BEEUIBRBAR NGB RIFTEL.
o =0: IRIFEM, ATFIRIEAIgainmap FNBEEK,

o =1: IRIERLTH

[ VA = |

el

Fa9gain map

psensor_cfg,
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3.3.4 DCC Map #5E
[ThestEid ]
ZEE AT pdaf dcc maphItRE.

(&S]

bool pdaf_dccmap_calibration(uintl6_t *RawAddrAll , sensor_cfg* psensor_cfg,
uintlé_t *gainmap_lut, uintl6_t *dccmap_lut,
int* dccmap_width,int* dccmap_height,
uint8_t* dccSign)

[IAER]
sHaMm 3G
RawAddrAll BN DA E MEER Y EGEERS
psensor_cfg FtEsensor.ini SRS AILEIHAIEET
gainmap_lut Fpdaf_gainmap_calibrationtrE5ZIAYgain map
(aHER]
sHEMm ik
dccmap_lut TrEBEIRIdcc map
dccmap_width TRESEIRIdcc maphIEE
dccmap_height tREBEIRIdcc mapiIE
dccSign IRESEIRYdcc maphRY7sE
[EEE]

e =0: IRERW
o =1: HRER]

3.3.5 DCC Map I&iF

BFREIHRESZEIRNdcc map2aEHEEXR, 88M N REEEOpdaf_dccmap_vertification () .
pdaf_calc_sharpness () .

(ZnREsEiA ]
FBtRESEIRIdcc map RSB GIR BRI EiBBMHINIEDACT ;
(=g

uintl6_t pdaf_dccmap_vertification(uintl6_t *RawAddr, sensor_cfg* psensor_cfg,
int cur_pos_id, uintl6_t *gainmap_lut,
uintle_t *dccmap_lut, uint8_t dccSign)

[BAER]


af://n7266
af://n7309

SHaEm
RawAddr
psensor_cfg
cur_pos_id
gainmap_lut
dcecmap_lut

dccSign

(iBE(E]

ik

HEAEMESRA Y ESEE
TrtEsensor.ini XX BSHIGEHIAIEE

BB ER SRR DA E
Fipdaf_gainmap_calibrationtxE5ZIHgain map

Fpdaf_dccmap_calibrationtrEfS2IAYdcc map

FHpdaf_dccmap_calibrationtrEB2IAYdccSign

TRRAEGIEAR R ERIBMRT A A EDACT,

(ZhaefEix]

THEDACTRIF5%*(DACinf-DACmacro)+1 RAIEGRFOKIFRIEHE, FKTES HIEE.

(ER&RE]

bool pdaf_calc_sharpness(uintl6_t *RawAddrAll, int img_num, sensor_cfg*

psensor_cfg)

[BAER]

SHEM
RawAddrAll
img_num

psensor_cfg

(izEE]

iR
DAC1&I/55%(DACInf-DACmacro)+1 RES S BIGEUERS
RawAddrAll8 SHBIGEE

Ffifsensor.ini3X 4N SHIEMEATEET

o =0: RIEIBEWEIRE, WIFKRY

o =1: IGUERKIH
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#include <iostream>
#include "RKOTPDLL.h"
#include <stdlib.h>

int main(Q)

{
int ret = 0;
// ret =Isc_awbtest();
uintl6_t gainmap[30*30 * 2];
uintl6e_t dccmap[20 * 20 * 2];
uintl6é_t code = 0;
int gainmap_width = 0
int gainmap_height =
int dccmap_width = 0;
int dccmap_height = 0;
uint8_t dcc_Sign = 0;
int curpos = 864;

0;

sensor_cfg sensor_param;
if (pdaf_initial("D:\\testdl1\\testdl1\\sensor_ov50c.ini", &sensor_param))
{
if (gainmaptest(&sensor_param, gainmap,&gainmap_width,&gainmap_height))
{
if (dccmaptest(&sensor_param, gainmap, dccmap, curpos, &code,
&dccmap_width, &dccmap_height, &dcc_Sign))
{

ret = dcc_calc_sharpness(&sensor_param) ;

bool 1sc_awbtest()
{
int height = 1944;
int width = 2592;
int bits =10;#10bit
int bayer =0;#BGGR
int roiw =5;#1/5 width
int roih =5;#1/5 height
int blc[4]={16,16,16,16};
uintlée_t Tsctable[17%17%4];
uintlée_t awb[3];
uintl6_t Rave =0;
uintlée_t Grave =0;
uintl6_t Gbave =0;
uintl6_t Bave =0;
int vdiffer_down =0;#%
int vdiffer_up =5;#%
int ColorsShading_down =0;#%
int CcolorShading_up =5;#%
float vdiffer = 0;


af://n7366
af://n7367

float RGconer[25];
float BGconer[25];
bool ret =0;

uintl6_t *Rawdata = NULL;
Rawdata = (uintl6_t*)malloc(width * height * 2);
memset(Rawdata, 0, sizeof(uintlée_t)* width * height);

FILE *fp = NULL;
fp = fopen("input.raw"”, "rb");
if (fp == NULL)

{
return false;
}
fread(Rawdata, 1, height * width * 2, fp);
fclose(fp);

ret =lsc_otp_Calibrate(Rawdata, width, height, bits, bayer, blc[0],
blc[1],bTc[2], blc[3], 1sctable);

ret = awb_otp_Calibrate(Rawdata, width, height,roiw,roih, bits, bayer,
b1c[0], blc[1],b1c[2], blc[3],&Rave,&Grave,&Gbave,&Bave, &awb[0], &awb[1],
&awb[2]);

ret = lsc_otp_verify(Rawdata, width, height, bits, bayer, b1c[0], blc[1],
b1c[2], blc[3], 1sctable, Ydiffer_down, Ydiffer_up, Colorshading_down,
Ccolorshading_up, &ydiffer, RGconer, BGconer);

if(lret)
{
return false;  #b5E G WEERAT L EAAME, BUFRIK
}
if(Rawdata!=NULL)
{
free (Rawdata);
Rawdata =NULL;
}

return ret;

int gainmaptest(sensor_cfg* psensor_cfg, uintl6_t *gainmap_Tlut,int *
gainmap_width, int *gainmap_height)
{

int ret = 0;

int height = psensor_cfg->height;

int width = psensor_cfg->width;

uintlé_t maxval = (1 << psensor_cfg->bits) - 1;

int gainmapfilenum = 3;

int over_exp_cnt = 0;

uintl6e_t *ave_pixelbuf = NULL;
ave_pixelbuf = (uintl6_t*)malloc(width * height * 2);
memset(ave_pixelbuf, 0, sizeof(uintle_t)* width * height);

uintlé_t *sum_pixelbuf = NULL;
sum_pixelbuf = (uintl6_t*)malloc(width * height * 2);
memset(sum_pixelbuf, 0, sizeof(uintl6_t)* width * height);

uintlé_t *pixelbuf = NULL;
pixelbuf = (uintl6_t*)malloc(width * height * 2);
memset(pixelbuf, 0, sizeof(uintl6_t)* width * height);



FILE *fp = NULL;
char prename[20] = "gainRAW";
char endname[5] = ".raw";
for (int i = 0; i < gainmapfilenum; i++)
{
char temp[20];
char id[5];
int idint = i + 1;
strcpy(temp, prename);
_itoa_s(idint, id, 10);
strcat(temp, id);
strcat(temp, endname);
fp = fopen(temp, "rb");
if (fp == NULL)

{
return false;
}
fread(pixelbuf, 1, height * width * 2, fp);
fclose(fp);
for (int j = 0; j < height; j++)
{

for (int i = 0; i < width; i++)
{
uint32_t tempbuf = *(pixelbuf + j*width + i);
*(sum_pixelbuf + j*width + i) = tempbuf + *(sum_pixelbuf +
j*width + 1i);
if (tempbuf >= maxval)
over_exp_cnt++;

}
}
}
for (int j = 0; j < height; j++)
{

for (int i = 0; i < width; i++)
{
*(ave_pixelbuf + j*width + i) = *(sum_pixelbuf + j*width + i) /
gainmapfilenum;
}
}
if (over_exp_cnt > psensor_cfg->defect_pixel_num
defect pixels per image

*

gainmapfilenum) //allow 5

{
printf('gainmap image OVER exposure!!!");
if (ave_pixelbuf != NULL)
{

free(ave_pixelbuf);
ave_pixelbuf = NULL;

}

if (pixelbuf != NULL)

{
free(pixelbuf);
pixelbuf = NULL;

}

if (sum_pixelbuf != NULL)

{

free(sum_pixelbuf);
sum_pixelbuf = NULL;



}

return -1;

ret = pdaf_gainmap_calibration(ave_pixelbuf, psensor_cfg, gainmap_lut,
gainmap_width,gainmap_height);
ret = pdaf_gainmap_vertification(ave_pixelbuf, psensor_cfg, gainmap_Tut);
if(ret == -1)
printf('"gainmap image OVER exposure!!!");

if (ave_pixelbuf!=NULL)

{
free(ave_pixelbuf);
ave_pixelbuf = NULL;
}
if (pixelbuf != NULL)
{
free(pixelbuf);
pixelbuf = NULL;
}
if (sum_pixelbuf != NULL)
{
free(sum_pixelbuf);
sum_pixelbuf = NULL;
}

return ret;

bool dccmaptest(sensor_cfg* psensor_cfg, uintl6_t *gainmap_Tut, uintlé_t
*dccmap_lut, int curpos , uintl6_t *code, int *dccmap_width, int *dccmap_height,
uint8_t *dcc_Sign)

{

int ret = 0;

int lens_begin = 0;

int lens_end = 64;

int lens_interval = 8;

int height = psensor_cfg->height;

int width = psensor_cfg->width;

int lensnum = (lens_end - lens_begin) / lens_interval + 1;

uintlé_t *ave_pixelbuf = NULL;
ave_pixelbuf = (uintlée_t*)malloc(width * height * 2);
memset(ave_pixelbuf, 0, sizeof(uintl6_t)* width * height);

uintl6e_t *Rawdata = NULL;
Rawdata = (uintl6_t*)malloc(width * height * 2 * lensnum);
memset (Rawdata, 0, sizeof(uintl6_t)* width * height* lensnum);

uintle_t *pixelbuf= NULL;

pixelbuf = (uintl6_t*)malloc(width * height * 2);
memset(pixelbuf, 0, sizeof(uintle_t)* width * height);
FILE *fp = NULL;

char prename[20] = "dccRAwW";

char endname[5] = ".raw";

for (int a = 0;a <lensnum;a++)

{



char temp[20];

char id[5] ;

int idl = a + 1;
strcpy(temp,prename);
_itoa_s(idl, id, 10);
strcat(temp, id);

for (int b = 0; b < 3;b++)

{
char name[20];
strcpy(name, temp);
int id2 = b + 1;

_itoa_s(id2, id, 10);

strcat(name, 1id);

strcat(name, endname);
fp = fopen(name, "rb™);

if (fp == NULL)
{

return false;

}

fread(pixelbuf, 1, height *

fclose(fp);

for (int j = 0; j < height; j++)

{

for (Gint i = 0; i < width; i++)

{

width * 2, fp);

uintle_t tempbuf = *(ave_pixelbuf + j*width + 1i);

*(ave_pixelbuf + j*width + 1)

jrwidth + i) / 3;

ret
dccmap_width, dccmap_height, dcc_Sign);

}

3

= tempbuf + *(pixelbuf +

memcpy (Rawdata + a*height * width, ave_pixelbuf, sizeof(uintl6_t)*height
* width);
memset(ave_pixelbuf, 0, sizeof(uintl6_t)* width * height);

= pdaf_dccmap_calibration(Rawdata, psensor_cfg, gainmap_lut, dccmap_lut,

memset(pixelbuf, 0, sizeof(uintle_t)* width * height);
memset (ave_pixelbuf, 0, sizeof(uintle_t)* width * height);

char prenamel[20] = "image";

for (int i =0; i < 3; i++)

{

char temp[20];

char 1id[5];

int idint = i + 1;
strcpy(temp, prenamel);
_itoa_s(idint, id, 10);
strcat(temp, id);
strcat(temp, endname);

fp = fopen(temp, "rb");
if (fp == NULL)
{

return false;



fread(pixelbuf, 1, height * width * 2, fp);
fclose(fp);

for (int j = 0; j < height; j++)

{
for (Gint i = 0; i < width; i++)
{
uintle_t tempbuf = *(ave_pixelbuf + j*width + 1i);
*(ave_pixelbuf + j*width + i) = tempbuf + *(pixelbuf + j*width +
i)/ 3;
}
}
}

*code = pdaf_dccmap_vertification(ave_pixelbuf, psensor_cfg, curpos,
gainmap_lut, dccmap_lut, *dcc_Sign);
if (ave_pixelbuf != NULL)

{
free(ave_pixelbuf);
ave_pixelbuf = NULL;
}
if (pixelbuf != NULL)
{
free(pixelbuf);
pixelbuf = NULL;
}
if (Rawdata != NULL)
{
free(Rawdata);
Rawdata = NULL;
}
return ret;
}
bool dcc_calc_sharpness(sensor_cfg* psensor_cfg)
{

int height = psensor_cfg->height;

int width = psensor_cfg->width;

int imgnum = 5;

uintl6_t *Rawdata = NULL;

Rawdata = (uintlée_t*)malloc(width * height * 2 * imgnum);
memset (Rawdata, 0, sizeof(uintl6_t)* width * height* imgnum);

uintle_t *pixelbuf = NULL;
pixelbuf = (uintlé_t*)malloc(width * height * 2);

memset(pixelbuf, 0, sizeof(uintleé_t)* width * height);

FILE *fp = NULL;

char prename[20] = "calimage";
char endname[5] = ".raw";

for (int i = 0; i < imgnum; i++)
{

char temp[20];

char 1id[5];

int idint = i + 1;
strcpy(temp, prename);
_itoa_s(idint, id, 10);
strcat(temp, id);
strcat(temp, endname);



fp = fopen(temp, "rb");
if (fp == NULL)

{
return false;
}
fread(pixelbuf, 1, height * width * 2, fp);
fclose(fp);
memcpy (Rawdata + i*height * width, pixelbuf, sizeof(uintl6_t)*height *
width);
}

bool ret=pdaf_calc_sharpness(Rawdata, imgnum, psensor_cfg);

if (pixelbuf != NULL)

{
free(pixelbuf);
pixelbuf = NULL;
}
if (Rawdata != NULL)
{
free(Rawdata);
Rawdata = NULL;
}

return ret;



4.2 IRFFTREIEREI

OTP RFRISTF—LARAISTUHEF Y A0 R S RASATR -

KE(Byte)
8
1

4

'
Mark
ID
Size

BREE

Size

REGE

Size

&R

Size
BRETE
ID
Size

REGE

OxFF

=it
ROCKCHIP

ID=0, Sensor Info

BREIRRIA/N

ID=1, AWB Calibration

REGRAIAN

ID=2, LSC Calibration

BREGIRERIA/N

ID=3, PDAF Calibration

REGRAIAN

ID=4, AF Code

BREIRERIAN

RIS

RNEFRTUT, SFOREES KRR, SFOEFEEbL, [FDiEFEsibit:
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Rzttt KE(Byte) IR &t

0x0000 8 Mark ROCKCHIP
0x0008 1 ID ID=0, Sensor Info
0x0009 4 Size Size=35

0x000D 2 Version Sensor Info Version: v1.0.8=0x0108
0x000F 1 Supplier ID BAFiEE

0x0010 1 Date: Year 202148, 521
0x0011 1 Date: Month w78, 57
0x0012 1 Date: Day w128, 512
0x0013 1 Sensor ID HFiEE

0x0014 1 Lens ID BFiEE

0x0015 1 VCM ID BF1EE

0x0016 1 Driver ID BFiEE

0x0017 4 Module ID BFiEE

Bit[7:4]:Mirror

0x001B 1 mirror/flip Bit[3:0]:Flip

ON: 1, OFF: 0
0x001C 1 Full Width H Full Width High byte
0x001D 1 Full Width L Full Width Low byte
0x001E 1 Full Height H Full Height High byte
0x001F 1 Full Height L Full Height Low byte
0x0020 15 Reserved Reserved

Sensor Info Checksum
Sum(0x0009~0x002E) % 255+1

0x002F 1 Checksum



{mizitbilt KE(Byte) IR =it

0x0000 1 ID ID=1, AWB Calibration
0x0001 4 Size Size=43

0x0005 2 Version AWB Version: v1.0.9=0x0109
0x0007 1 R/G_H Current R/G value High byte
0x0008 1 R/G_L Current R/G value Low byte
0x0009 1 B/G_H Current B/G value High byte
0x000A 1 B/G_L Current B/G value Low byte
0x000B 1 Gr/Gb_H Current Gr/Gb value High byte
0x000C 1 Gr/Gb_L Current Gr/Gb value Low byte
0x000D 1 R/G_H Golden R/G value High byte
0x000E 1 R/G_L Golden R/G value Low byte
0x000F 1 B/G_H Golden B/G value High byte
0x0010 1 B/G_L Golden B/G value Low byte
0x0011 1 Gr/Gb_H Golden Gr/Gb value High byte
0x0012 1 Gr/Gb_L Golden Gr/Gb value Low byte
0x0013 28 Reserved Reserved

0x002F 1 Checksum AWB Calibration Checksum

Sum(0x0001~0x002E) % 255+1

(misith KE
I 3
it (Byte) EEIR =it
0x0000 1 ID ID=2, LSC Calibration
0x0001 4 Size Size=2347
0x0005 2 Version LSC Version: v1.0.9=0x0109
LSC L . .
0x0007 5312 Calibation 17x17x4matrix fixed to 1024, unpackaged, big endian
JrEavEEIRE AR, Gr. Gb, B
Data
0x090F 32 Reserved Reserved
LSC CalibrationChecksum
0x092F 1 Checksum

Sum(0x0001~0x092E) % 255+1



{mistt
ht

0x0000
0x0001

0x0005

0x0007

0x0008

0x0009

0x0809

0x080A

0x080B

0x080C

0x080D

0x080E

O0x0AOE

OxO0AOF

Ox0A2F

KE
(Byte)

2048

512

32

54U

ID
Size

Version

Gainmap_width

Gainmap_height

Gainmap

Checksum

mode value

direction

DCCmap_width

DCCmap_height

Dccmap

Checksum

Reserved

Checksum

&it

ID=3, PDAF Calibration
Size=2603
PDAF Version: v1.1.5=0x0115

Gainmap size, get from
pdaf_gainmap_calibration()

Gainmap size, get from
pdaf_gainmap_calibration()

Actual size=Gainmap_width*
Gainmap_height*2,big endian

Gainmap Checksum
Sum(0x0007~0x00808) % 255+1

DCC Map Fit mode (LbERAERIAA1) , Spdinif
EhDCC_CALIBRATE_MODE{FREF—3K

dccSign, get from pdaf_dccmap_calibration()
0: negative
1: positive

DCCmap size, getfrom
pdaf_dccmap_calibration()

DCCmap size, getfrom
pdaf_dccmap_calibration()

Actual size=DCCmap_width*
DCCmap_height*2,big endian

DCCmap Checksum
Sum(0x080A~0x0A0D) % 255+1

Reserved

PDAF Calibration Checksum
Sum(0x0001~0x0A2E) % 255+1



EES kil
0x0000
0x0001
0x0005
0x0007
0x0008
0x0009
0x000A
0x000B
0x000C

0x000D

0x001F

KE(Byte)
1

4

BRI
ID
Size
Version
AF Infinite H
AF Infinite L
AF Macro H
AF Macro L
AF_Medium H
AF_Medium L

Reserved

Checksum

&giE

ID=4, AF Code
Size=27

AF Version: v1.0.9=0x0109
AF izfECode ESIZ
AF iz Code {BE(
AF iifECodelE&{U
AF IEEECode{BIEfL
AF FRECodefES{iz
AF FhECodef&fE{z
Reserved

AF Code Checksum
Sum(0x0001~0x001E) % 255+1
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