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1. 1 LSC&AWB #5 5€ i 2

1111 ELE

1. ST S5 4864
D50 (5000K+=100K) , 4 HAIRET BT 0.
Yo B e R YU IDNPAT 46, 90 i N BT R

2. 40807

1. MRAESEPRIELL, LAUF AT £ — R
1. SEHEDER: B HERR N AR SRR TG R AR SR IR

=

7.
2. {HFHDNPITHE: B E T ONPEIRTEMRAT 1-2cm, FRRFBLLE NS HAD G R 47 o

2. FKMmirror/flipZEht

3. PREBOLE, LEMGMeEER K (8bit) AF|160~180[1

4. AFRAZBESL I ERaw IR

3. AWBHRE

1. G FERawE 0 X (FHUKFE920%) » 1SR, Gr. Gb. BEIHEMIIHE
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. iF HR/GbHIB/GbFIGr/Gb
R/Gb=R_ave/Gb_ave
B/Gb=B_ave/Gb_ave
Gr/Gb=Gr_ave/Gb_ave

3. FR/Gb. B/Gb. Gr/GbJE ik £ 10bit
R/Gb_hex=R/Gb * 1024
B/Gb_hex=B/Gb * 1024

Gr/Gb_hex=Gr/Gb * 1024
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4. LSCHrE

L ARETHELIN HARME R E 970%
2. 3 Sl VYA I TE PR 1 28 52 R A6 32 10bit

»

1212 5B TR

1. LSChR7E il
1. Y shading#rifE :
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 #7ifE:
BRI ZH color shading 415714 CHRRGASZH RFMblock 5 HHCoblock 1) 22 57 4%
ROIMUAE:  1/5*1/5 T 524 block 5 1 tiblock ) 7 5+
ROI = 1/5Width * 1/5Height
|(R/G_Corner)/(R/G_Center)-1| < 15%
|(B/G_Corner)/(B/G_Center)-1| < 15%
2. LSCHR5E

o BB A 4E 43 55 ) 8 BT ) raw B4 b U J& B A NSRRI IR R, 1sc_otp_Calibratedsz M3 i
ratio ZH R g R (Bikratio=1.5) ;

A LA AS B H 3 S DGO e, T K ratiolf K, i myilid 2.
3. LSChr € 5
1.Y shading¥rif :
ROI = 1/5 Width * 1/5Height
YShading Corner =Y_Corner/Y_Center
Ydiffer = YShading Corner Max - YShading Corner Min < 5%
2. Color Shading #5ifE:
BRI ZH color shading #4571 (BRI ZH BFMblock 5 HHCoblock 1) 22 7 4%)
ROIMUAE:  1/5*1/5 T 524 block 5 Htiblock ) 7 57
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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2.2 PDAF #5 8 it FE
PDAFFRE 34 Gain Maphs & Fl DCC Map brE 84, bR e .

2.1 2.1 bRIERTHES

1. A HER

QPR SN AEE Rl

(2) VCMEEI: MR ZeME . 455 Sk ) o7 B e 1 ek R A e
(3) AFEERRRSIE:

iffy sE DACHNS FEA R 1 9% R - jE A 2H 45 Sk 1 S TA TE X £E Infib A Marco b AL B, 1e s H X R
DAC inffllDac_marcofdi, #iEDCC _LENS BEGINAIDCC LENS END, 24Tk & {7 B Xt i i i iy
(5% N 48 A DCC Maphs sEIEE as

Item Detail Note
S s U diamond-char‘t%ﬁ%ﬁtb}?i, AR I A
A
T
THI B K TF400Lux FAEAN AT A flicker [N 3
301
PZH 5
A Inf:2~5m Marco:10-20cm InflE B n] {38 PR BT A A0L I R A B
PR ES
WA G Inf/MacroZ IERT, HZH #i Nopen loop VCM, XKV J7 [AI#Z 1E;  # N Closed loop
1E77 1#) Je 1 2 K VCM A] JeAhEA FRIE, & Inf/Macrof% 1E 77 [l AH [F]
Gaini%
[H]AWB
B
Sensor % Asensor = {1
wWE mirro/flip/OB%§ % &
M%%f [F]AWB
PEER
R ZERGE . P [, T 22 A T s T3 45 A T A S
. Yo R I RN AR AWK, WFBIERIETE, HERAFZIEERIE
" - AR R T 10pes 4 S R T

(4) EHLHNOIS-enabled MY, FEHRE Isc Mpdaf il 75 S 58 AN BIRLIE . # SiERE BN BIS XYL E
BAEOIS B E I o %D BRI A T2 R M T 1se Mpdafhs € ;


af://n270
af://n273

(5) SEACEHFERLSCKIE, W E )%t TR I
2. MAHAERE

(1) HHAEWE: B asEeE i E N B E ((E4PDE2x10CL, Againi% N 1x;Dual-photodiode
IPD,Again %€ A2x, B 1kt Hipixel blooming L %)

(2) BgESmtaEl: 7 B 1kdual-pdfficharge blooming®l % DL M 1E # 1% R i g

(regular_pixel=dual pd I+dual pd r), 2/~ EoRES, EERSGHT (], 43O X IR GIlIE =5 N
700(raw10) ; %} FOCLFImetal-shield2& ! {RIEH O X 3K GIlIE 52 9 800(raw10) - sensorfE i3 B A [A]
T E J910ms H)REHUAE DUBE G T

2.2 2.2 Gain Map 5 &

L. GRS 3

D50 (5000K+100K) , 3 G Hofh T8 A B+
206 Fr B LR UR DNPIT A, B4R B

2. TR

1. HEACEAES S THOCIRRT, A SOCIRIRIETAT (eg. SEERIRA AR IR, AR B 2 E R 5
N6.6) , BPGR BTk AT I, A5 DGR 78 T

2. sensorfflgain-%¥f+ metal-shieldf2x10CLIK M Fsensorffagainfldgain® B N1x, dual-
pdZEHfjsensor, againW B N2x, dgain® B Alx, WEYGH A E ~10MIREE

3. KMsensorFimirro/flip/OBEHE

4. BRSFERREEA01/32wr1/32HROIIXIRIMTOP 10%GIMIE 1P (H N 800LSB (rawl0) B
200LSB (raw8) ;dual pd GIBIEMIHMEA 700LSB(rawl0) Bi175LSB (raws) ;

5. FHFcamerafi#3srl, WLk a3 b EA B ES N3 Kraw®, BRI SAAERSEE RV
JaHE, A ARG R VFIE ], )RR SRR S B R AR RRE T, AR R

3. hnE

i Flpdaf_gainmap_calibration(...) B £ il gainmap 4 3£ 3K B gainmap 1K/, K/ K
gainmap_width*gainmap_height *2 byte (& left gainmap F/l right gainmap) ;

4.

L ARSI AR R, 4088 — TR I R, 5 E 15 31 1) gainmap A1 G 60\ 21 R 5L
pdaf _gainmap_vertification(...), #IR[ECNT,  MESUEREN, F5E gainmap ] H; #5iR[EN-1, T3
IR BRSSO VFROTE 7 PR e A

2. BAIF bR

2 gainmap#% 1E Ji5 [ left pd pixel Sright pd pixel fIZEE /N T5%, MIEIEKI;
2.32.3 DCC Map 5 E

DCC(defocus conversion coefficient) &/~ AL B 5 A BB ERI KRR, HEUED AR X, 4 5iA5%
K, HEAFACE T Rpdla, FIHZMERIEE AR X 5 DCCIE---DCCMAP

L. SIS S

D50 (5000K+100K) , G HARPREE 24 H0O6 T4 .
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PP s 2 ERCIRAIDNPIT A, BLrER, A AR AR
PRAR: AR E I ARIE IR, IS OS5 [R] [ ) R 1 2R Sl S8 TEA%

ProE P B AE2.1.1 AFSERERE 1520 IR i o2
FRAR B8 P B T 8% Sk /K SF- 77 RIFOV AR 58 FE B, EU0H 2
S >= a * tan(FOV « pi/360) * 2/0.9

PRI BRI R T W, BESR AR R L A5 8 BE B a 15 3 RO u A 808 K F 77 e raw_width,7KFJ7 [)DCC_MAP X
/INdeemap_width:Z [8] (1) 5 22 2 150 A2

u[um) raw_width
1000 * 6 * dccmap_width

A[mm] =

Wimm] = (almm] — flmm])/ flmm] » A[mm]
$FFIMX258, REOGENO0.11; X FS5KINT, ZEE 140.088~0.099.,

DCCHR E R IEAE Bl IF FETBAR, SRS A GE . 20N KA e A T . e i id i = 2
FDCChrERM, —LHREG T EFR.

B 5
2. A

1. BRSEEM T TE T BRAT, BRAUWE TARRATT A0 B B B, YR E PR . 1. 1AFIERES IE
. i SARARIRREPAT, BEGARAR IR . MURRIHL A, CRAEH B0 R i 70 35

2. sensor gain: XT metal-shieldfl2x10CLIRIHsensorflagainfldgaini®% B N1x, dual-
pd M fjsensor, againBBE N2x, dgain® B Nix;

3.KMsensor fimirro/flip/OB% ¥ & ;

4 Wt PRUEARAREIH 01/ 32w* 1/ 32hROT X I A R giB IE S (H N
800LSB (rawl0)200LSB (raw8), dual pd GEHIEMIIMEN 700LSB (rawl0)8175LSB (raws), R
FEAGE BT BRI DCChR EAE T ;s Xt Fmetal-shieldZHsensor, fRiEnon- shleldedﬁﬂg’\?&ﬁ ol 8

. ¥HikfpcCc LENS BEGINZ|DCC LENS ENDLADCC LENS INTERVALKAL[AIMGESE), ®BIN—IKFFY
ﬁ%g‘mF?ﬂ?ﬁﬁ‘&'{ﬁrawE B E P EIGEER (eg. SLIH LL8NIEIME, code NoFahE]643L11 94
&, T 27%EIE

3. hnE

K219 hR € 13 2 1) gainmap . Tk A B SO AL B P2 BB dm N\ 3 R 4
pdaf dccmap_calibration(...), 75 %dccmap 3 3K B dcemap B/, K/NAdeecmap  width*decmap
_height *2 byte; #|JDCC_RSQ_THRESHOLDVF4ir &1 Block{lh & ik I RE ML, W RAE 2 Lot
FEBIEFIBlock KT —E i, WFrE R, FEMEMABIEEHA R, W EGE .

4. WAk
PR PR A, H A58 2 ATARE i deemap A& 75 IE A S IERAE U0 T TR -



HUTERE

L% ?
‘ AW EEE
DACIFRERE L

pdaf_dccmap_verification

raw(code
=DACo)

DAC1

1. WA 38 IR IR 5 DCCmaphs @ A EEAHE], B2k I SARMRRFETAT,  PRUFSAHE BUR AR IR
SES W

2. T HFcamera #3734, % Tk 22— AR A5 R 147 B DACO,
DAC, € (DACinf + 0.2 x abs(DACinf — DACmacro), DACinf + 0.8 * abs(DACinf — DACmacro)|

Feiktasgfa, U= KRawl&, 193V EEEH K Sk 45T A B S EDACO. V1 G HHE DL
Kb € 15 2 ) gainmap flldcecmapit A #lpdaf dcecmap vertification () BREL, 1155 3% AL AR AL
B EARXT SR EDACT;

3. R EH LI E EIDACT, IMELAEDACI ] Ftolerance factor*abs(DACinf-DACmacro)+A
(e.g.A=2) WINTL5KIE, tolerance factor NIRRT (7R VU, AFZEAL [ sensoriZ iz 22 o AN ]
(e.8.5%,10%.20%).

BRI Sk AT BRI BIALES, TN B 53l 72 (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. % Tk AL N 2 $ipdaf calc sharpness (...) & E1{EH .0 [X 3% DCC_PERCENT ROI_ W*
DCC_PERCENT ROI_ HJ35 i & (e.2.30%%30%), FIWTE 5 A W H B, £ U 56E B ;45 B8 AIF 2%
W, JifKtolerance factorfIARIVE (e.g AHH2UHNS) , HEHRESTKE, HE DR, 1HEEWE R
Uik Fepd {8 R LU/ I iEE .



.3MREHR

FrE R ER AL F5 AWB(Auto White Balance). LSC(Lens Shading Correction). PDAF(Phase Detection Auto-

focus ).

3.1 3.1 AWB ¥5¢

[ThRedid ]
Z BT T 5 raw B4 ROI 1 R/G, B/G Gr/Gb.
@R e5 LD |

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, uintlé t* R, uintlé t* Gr,
uintl6 t*Gb, uintlé t* B, uintl6 t* R G, uintlé6 _t* B G,
uintl6 _t* Gr_ Gb)

[AEE]

SR AR ik

RawAddr AT AR P2 A0 raw B SR
width raw PR 1) 58 P

height raw BRI = B

bits £ pixel fbit $. 10bit=10

roiw ROIX 35 1) %8 & 5 P45 s 1) LB () 450 2
roih ROIIX 35 1) e 2 5 B4 e B2 11 B AR P £
bayer raw 14 (1) Bayer #:{,. BGGR=0, GBRG=1, GRBG=2, RGGB=3
blc r R J#iE BLC

blc_gr Gr j#i& BLC

blc gb Gb J#jE BLC

blc b B ifiji BLC

(CiREERSY
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S AR g

R ROIX 12, R J#@IEHAE

Gr ROIX f# Gr @& {H

Gb ROIX i Gb J@E A H

B ROIX I B ili&H){H

R G ROIX I Rd 1 ¥ 34 5 Gbil 18 1358 1 LA * 1024

B G ROI X 35 B1d 1 (1) 3518 5 Gbid i (¥ 38 [ LB * 1024

Gr Gb ROIX I Grifi i 1) #5185 5 Gbid i [ (A 1) L fE * 1024
(@GEYEEED |

o =0: ZHEHR
o =1: bpEMI

3.2 3.2 LSC ¥ &

3.2.13.2.1 LSC }5E

(@U-E B
R B T 5 raw BRI IEIE 9 2
QRO

bool 1lsc otp Calibrate(int vig,uintl6_ t* RawAddr, int width, int height,
int bits, int bayer, int blc r, int blc gr,
int blc gb, int blc b, float ratio, uintl6 t* lsc otp)

[AfEE]
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S AR g

vig LSCKIEJIFE, default vig=70(%)

RawAddr U HTRLLAE = AN TR raw EUGEHE

width raw BEG 11 T8 &

height raw BRI = B

bits £ pixel bt $. 10bit=10

bayer raw FE{% 1 Bayer #3%. BGGR=0, GBRG=1, GRBG=2, RGGB=3

blc r R j#iE BLC

blc_gr Gr J#i# BLC

blc_gb Gb i#jE BLC

blc b B j#iiE BLC

ratio 1l 55 DY JE W AR R B R AR, UE ratio=1.5
(G TREERSY

ZH R i i

LSC 125
RIMEIEIEZE (17 *17)
Isc_otp o GriliEHizs (17*17)
o GbEHIEM &8 (17 *17)
BiliEEaE (17 *17)

(GUEQEIEED

o =0: Isc brE¥IITH, WfE
o =1: bREMI

3.2.2 3.2.2 LSC %ifF

[ DhRgdiig ]
Z R T IR IELSChR E 45 5
(e s ]

bool 1lsc otp verify(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 *1lsc otp, int Ydiffer down,
int Ydiffer up, int ColorShading_down,
int ColorShading up, float *fYdiffer,
float *fRGCorner, float *fBGCorner)
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[AfEE]

RawAddr AT AE P2 B A raw BUE SR

width raw &) 58

height raw G L

bits £ pixel fbit #. 10bit=10

bayer raw 1% Bayer #3. BGGR=0, GBRG=1, GRBG=2, RGGB=3
blc r R j&iE BLC

ble_gr Gr @i BLC

blc_gb Gb i#jE BLC

blc b B j#iE BLC

Isc_otp Hilsc_otp_Calibratett 5 4t [F)lsc_otp

B JG B & #5545 YShading Corner Max - YShading Corner Minf TR,

Ydiffer down
- [ERadse

B J5 1) & #5 F5 #7 Y Shading Corner Max - YShading Corner Minft) EFR, &

Ydiffer up N

BEHE 5 & 15488 (R/G_Corner)/(R/G_Center)-1|+ |

ColorShading_down
(B/G_Corner)/(B/G_Center)-1|f) FFR, 4tk

BEHE 5 )& #2488/ (R/G_Corner)/(R/G_Center)-1|+ |

ColorShading_up
(B/G_Corner)/(B/G_Center)-1|#] FFE, Bt

[ s R ]
S AR BN
fYdiffer YShading_Corner Max - YShading_Corner Min[{{&
fRGCorner £/ block |(R/G_Corner)/(R/G_Center)-1| F1E, F£5*54 block
fBGCorner £/ block|(B/G_Corner)/(B/G_Center)-1| [FJ{H, 3:5*54 block
(GUREIE(D |

o =0: AN RARE G EETRNR, kR
o =1: IGIERETN



3.3 3.3 PDAF i3 €

3.3.1 3.3.1 Get sensor config

(@I TR

fit & sensor.ini 34, FMsensor.ini 34 H FREpd sensor FHFfE H. .

[BCENAE]

[sensor config]
KT
RAW_WIDTH
RAW_HEIGHT

RAW BITS

RAW BLACK_LEVEL

RAW_BAYER PATTERN

SENSOR_TYPE
PD_DUAL_MODE
PD_BINNING TYPE
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
CALB_S_LEVEL
CALB_S CNT

PD POS L

PD POS R

[Gainmap_Calib]

i i

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
0: shieldPD or 1x20CL 1:2x20CL 2:dual PD
0:non-dual 1:dual PD

calibration using binning PD 0:ON 1:OFF

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 in y direction
Saturation Level , default is 100

Saturation Count , default is 10

the position of L PD pixel in one PD block

the position of R PD pixel in one PD block
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K7
GAINMAP_BLKSZ W
GAINMAP_BLKSZ H
GAIN_CALIB_INPUT MAX
GAIN_CALIB_INPUT MIN
GAIN_VERIFY_DIFF_MAX

CROSS_VER

[DCCmap_Calib]

K

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_CALIB_INPUT MAX
DCC_CALIB_INPUT MIN
DCC_VERIFY _CAF_DIFF_MAX

DCC_VERIFY_CAF_DIFF_DET

CALIB_TARGET PEAK_OFFSET LOG

CALIB_TARGET PEAK_OFFSET
DCC_PERCENT ROI W
DCC_PERCENT ROI H

DCC_SHARPNESS MODE

DCC_SHARPNESS CHL

it

the width of one block of gainmap

the height of one block of gainmap

Input raw image level-max :920(raw10)
Input raw image level-min :800(raw10)
L/R after gain difference level(5%%1024)

using other imgs verify gainmap

it

the width of one block of dccmap

the height of one block of deccmap

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

Input raw image level-max :640(raw10)or160(raw8)
Input raw image level-min :340(raw10)or85(raw8)
Threshold (%)fo DAC range

delta(DAC) for DAC range

save the fv peak information to
PDAFFVLog.txt.1:0N,0:OFF

PD target offset in the fv peak criteria default:0
the roi width of test image

the roi height of test image

the mode of calc sharpness, default is 1

the channel of calc sharpness,0:origin

raw; 1:red,2:green(default),3:blue,4:demosaic



[optional params]

KT

QUALITY_VERIFY ENABLE
QUALTI_LRDiff L_MIN
QUALTI_LRDiff L MAX
QUALTI_LRDiff C_MIN
QUALTI_LRDiff C MAX
QUALTI_LRDiff R_MIN
QUALTI_LRDiff R MAX

QUALITY_SENSITIVITY_ MIN

(@D

PAIMX258 pd pixel7> 41 9], 4 K Fs:

WHEE EMERE, ES Msensorini XN AU T :

[sensor config]

RAW WIDTH =4208

RAW HEIGHT =3120
RAW BITS =12

RAW BLACK LEVEL =64
RAW BAYER PATTERN =0
SENSOR_TYPE=0
PD_DUAL_MODE=0

PD BINNING TYPE=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
CALB S LEVEL=1000
CALB_S CNT=10

2 #end with a ";"

g #end with a ";"

ik

enable quality test on gainmap calibration
L/R Difference criteria(block1,2,3)

L/R Difference criteria(block1,2,3)

L/R Difference criteria(block4,5,6)

L/R Difference criteria(block4,5,6)

L/R Difference criteria(block7,8,9)

L/R Difference criteria(block?7,8,9)

sensitivity critieria



[Gainmap Calib]

GAINMAP BLKSZ W-16
GAINMAP BLKSZ H=16

GAIN CALIB INPUT MAX=920
GAIN CALIB_ INPUT MIN=800
GAIN VERIFY DIFF MAX=5
CROSS VER=1

[DCCmap Calib]
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=0.97
DCC_BAD RSQ NUM RATIO=0.05
DCC_CALIB INPUT MAX=640
DCC_CALIB INPUT MIN=340
DCC_VERIFY CAF DIFF MAX=10
DCC_VERIFY CAF DIFF DET=2
CALIB TARGET PEAK OFFSET LOG=0
CALIB TARGET PEAK OFFSET=0
DCC_PERCENT ROI W=0.4
DCC_PERCENT ROI H=0.4
DCC_SHARPNESS MODE=1
DCC_SHARPNESS CHL=1

[optional params]

QUALITY VERIFY ENABLE=1
QUALTI LRDiff L MIN=0.4
QUALTI LRDiff I MAX=2.5
QUALTI LRDiff C MIN=0.55
QUALTI LRDiff C MAX=1.8
QUALTI LRDiff R MIN=0.4
QUALTI LRDiff R MAX=2.5
QUALITY SENSITIVITY MIN=0.45

(@R EED

bool pdaf initial (char* filename, sensor cfg* psensor cfg)

[AfEE]

ZH LR iR
filename sensor.ini 34 i) 5E R AT

(GENEEDSY



SR EiHBaN
psensor_cfg 17-fifisensor.ini A N 28 B 45 K AR i
(GUACIEED |

e =0: 3#Hisensor.iniZNf

o =1: 3Hlsensor.iniff3)

3.3.2 3.3.2 Gain Map 15

(@UEE B
Z AU T pdaf gain map AR &
(@EED |
bool pdaf gainmap calibration(uintl6 t *RawAddr, sensor cfg* psensor cfg,

uintl6é t *gainmap lut,int* gainmap width,

int* gainmap height)

(CIPNEPSY

ZH AR EiBo

RawAddr TS ZEAE P2 A0 45 ) raw M EE

psensor_cfg 17fitisensor.ini LA N 2 [ 25 M R R %t
[ E R ]

e IES R

*4 :—‘—»/‘E[

gainmap_lut b1 E 73 21 ) gain map

gainmap_width b i€ 43 2 ¥ gain map) 58
gainmap_height P € 193 (1) gain mapl) &
(GUACIEED |

o =0: ZHIR
o =1: PRELID

3.3.3 3.3.3 Gain Map % iiE

[ DhreHiit ]
1% R BUH T3 UE AR 72 79 2 ) gain map & 5 2 E K .
[ ek 2R 7Y ]


af://n820
af://n864

int pdaf gainmap vertification(uintl6é t *RawAddr, sensor cfg* psensor cfg,

uintl6_t *gainmap lut)

(EIPNEESY |
e IES iR
RawAddr YT AL A5 raw G
psensor_cfg 17 fitisensor.ini SCHF N R I 25 M AR TR ET
gainmap_lut FHpdaf gainmap_calibration#r & 53 £ ] gain map
(GUICIE(ED |

o =-1: &N raw EUEEHRIA AN Hok I s ir e .
o =0: LR, FTIRIEARIgainmap A3 2 ER,
o =1: IIFRLTY

3.3.43.3.4 DCC Map 15 €

(@R B
1% 2R BUH T pdaf dec maplfIHRiE
[ e R 1Y ]
bool pdaf dccmap calibration(uintl6 t *RawAddrAll , sensor cfg* psensor cfg,
uintl6 t *gainmap lut, uintl6 t *dccmap lut,

int* dccmap width,int* dccmap height,
uint8 t* dccSign)

(EIPNEESY |
e IES iR
RawAddrAll FEAS S IA AL E TR RN R A e 51
psensor_cfg fEfifisensor.ini 3 N 25 () 45 ¥ A FE &t
gainmap _lut Hipdaf gainmap calibrationty i€ 15 /| gain map

(GiRREPSY


af://n895

SH]A R g

dccmap_lut Fr € 13 2] f)dce map

dcemap_width P 78 19 2 i dec mapff) BE

dccmap_height ¥ € 13 2] A dce map &

dceSign € 132 ) dec mapf 77 1]
(GUACIEED |

o =0: $%i§9iﬂk
o =1: FRERI)

3.3.53.3.5 DCC Map % iiF

F T 5045 2 753 2 1) dee mapie 133l /2 223K, A0 2 /> R 4% [ pdaf_deemap_vertification ()
pdaf calc sharpness () -

[ ohfigdiid
AR 5E 15 21 (¥ dee mapFi U B 5 ZEAR (0] £R 3753 i (K 2 B DACT;
[ ef )5 ]
uintl6 t pdaf dccmap vertification(uintl6 t *RawAddr, sensor cfg* psensor cfg,

int cur pos id, uintl6 t *gainmap lut,

uintl6 t *dccmap lut, uint8 t dccSign)

[HAfEE]

SR fifiik

RawAddr TR ORI LR 1~ 257 L B Hf

psensor_cfg 7 fitisensor.ini S P 25 I G5 PR R T

cur_pos_id FOTE AR B 2 i 1 kA B

gainmap_lut Hipdaf gainmap_calibrationt i€ 73 £I/f] gain map

dccmap_lut Hipdaf dccmap_calibrations i 53 2 ] dec map

decSign Hipdaf dccmap_calibrationt £ 5 £ (¥l dccSign
(GUACIEED |

) P {5 B AE 0 X B T I I ) S35 EDACT

(@B

THEDACIHTJE5%*(DACinf-DACmacro)+1 P 1 B A0 XSS IR T 2, I 75 H BUEAE


af://n942

(@R EED

bool pdaf calc sharpness(uintl6 t *RawAddrAll, int img num, sensor cfg*

psensor_cfg)

[AEE]

ZH AR R
RawAddrAll DACIH{ J5 5%(DACinf-DACmacro)+1 P f1F 14 14 B 2 771
img_num RawAddrAlIE & 1) G 3E
psensor_cfg Tt sensor.ini U U 25 HO 45 M) AR FR &
(GURCIEIED |

o =0: RILBENEMIEIRME, I0UERIKL
o =1: IFERRIN



4. 4 fff>x

4.1 4.1 OTP N HR BT

#include <iostream>
#include "RKOTPDLL.h"
#include <stdlib.h>

int main ()
{
int ret = 0;

ret =lsc awbtest();

uintl6 t gainmap[30*30 * 2];
uintl6 t dccmap([20 * 20 * 2];
uintl6 t code = 0;

int gainmap width = 0

O~

int gainmap height =
int dccmap width = 0;
int dccmap height = 0;
uint8 t dcc_Sign = 0;

int curpos = 864;

sensor cfg sensor param;
if (pdaf initial ("D:\\testdll\\testdll\\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 lsc awbtest ()

{
int vig=70;
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};
uintl6 t lsctable[17*17*4];
uintl6 t awb[3];
uintl6 t Rave =0;


af://n1001
af://n1002

uintl6 t Grave =0;
uintl6 t Gbave =0;
uintl6 t Bave =0;

int Ydiffer down =0;#%
int vYdiffer up =5;#%

int ColorShading down =0;#%
int ColorShading up =5;#%
float Ydiffer = 0;

float RGconer[25];

float BGconer[25];

bool ret =0;

uintl6 t *Rawdata = NULL;
Rawdata = (uintl6 t*)malloc(width * height * 2);
memset (Rawdata, 0, sizeof (uintl6 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);
float ratio=1.5;
ret =lsc otp Calibrate(vig,Rawdata, width, height, bits, bayer, blc[0],
blc[1],blc[2], blc[3], ratio,lsctable);
ret = awb otp Calibrate (Rawdata, width, height,roiw,roih, bits, bayer,
blc[0], blc[l],blc[2], blc[3],&Rave, &Grave, &Gbave, &Bave, &awb[0], &awb[1l],
&awb[2]1);
ret = lsc otp verify(Rawdata, width, height, bits, bayer, blc([0], blc[l],
blc[2], blc[3], lsctable, Ydiffer down, Ydiffer up, ColorShading down,
ColorShading up, &Ydiffer, RGconer, BGconer);
if (!'ret)
{
return false;  #F5E /GBI S EEbrHE, FRUERMK
}
if (Rawdata!=NULL)
{
free (Rawdata);
Rawdata =NULL;
}

return ret;

int gainmaptest (sensor cfg* psensor cfg, uintlé t *gainmap lut,int *
gainmap width, int *gainmap height)
{

int ret = 0;

int height = psensor cfg->height;

int width = psensor cfg->width;

uintl6 t maxval = (1 << psensor cfg->bits) - 1;

int gainmapfilenum = 3;

int over exp cnt = 0;



uintl6 t *ave pixelbuf = NULL;
ave pixelbuf = (uintlé t*)malloc(width * height * 2);
memset (ave_pixelbuf, 0, sizeof(uintl6 t)* width * height);

uintl6 t *sum pixelbuf = NULL;
sum pixelbuf = (uintl6 t*)malloc(width * height * 2);

memset (sum pixelbuf, 0, sizeof (uintlé t)* width * height);
uintl6 t *pixelbuf = NULL;
pixelbuf = (uintlé 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 1 = 0; i < gainmapfilenum; i++)

{
char temp[20];
char id[5];
int idint = 1 + 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 1 = 0; i < width; i++)
{
uint32 t tempbuf = *(pixelbuf + j*width + 1i);
* (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 1 = 0; 1 < width; i++)
{
* (ave pixelbuf + j*width + i) = *(sum pixelbuf + j*width + i) /
gainmapfilenum;

}

ret = pdaf gainmap calibration(ave pixelbuf, psensor cfg, gainmap lut,
gainmap width,gainmap height) ;

ret = pdaf gainmap vertification(ave pixelbuf, psensor cfg, gainmap lut);



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 lut, uintl6 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;

uintl6 t *ave pixelbuf = NULL;
ave pixelbuf = (uintl6é t*)malloc(width * height * 2);

memset (ave pixelbuf, 0, sizeof(uintl6 t)* width * height);

uintl6 t *Rawdata = NULL;
Rawdata = (uintl6 t*)malloc(width * height * 2 * lensnum);

memset (Rawdata, 0, sizeof(uintl6 t)* width * height* lensnum);

uintl6 t *pixelbuf= NULL;
pixelbuf = (uintl6é_t*)malloc(width * height * 2);
memset (pixelbuf, 0, sizeof(uintlé t)* width * height);
FILE *fp = NULL;
char prename[20] = "dccRAW";
char endname[5] = ".raw";
for (int a = 0;a <lensnum;a++)
{
char temp[20];
char 1id[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, id);
strcat (name, endname) ;
fp = fopen(name, "rb");
if (fp == NULL)
{
return false;
}
fread(pixelbuf, 1, height * width * 2, fp);
fclose (fp);
for (int j = 0; j < height; j++)
{
for (int 1 = 0; 1 < width; 1i++)
{
uintl6 t tempbuf = *(ave pixelbuf + j*width + i);
* (ave pixelbuf + j*width + i) = tempbuf + *(pixelbuf +
j*width + 1) / 3;
}

}
memcpy (Rawdata + a*height * width, ave pixelbuf, sizeof(uintlé t)*height
* width) ;

memset (ave pixelbuf, 0, sizeof(uintl6 t)* width * height);

ret = pdaf dccmap calibration(Rawdata, psensor cfg, gainmap lut, dccmap lut,
dccmap width, dccmap height, dcc Sign);

memset (pixelbuf, 0, sizeof (uintl6 t)* width * height);
memset (ave pixelbuf, 0, sizeof (uintlé t)* width * height);
char prenamel[20] = "image";
for (int 1 = 0; 1 < 3; i++)
{

char temp[20];

char 1d[5];

int idint = 1 + 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 (int 1 = 0; i < width; 1i++)
{
uintl6é t tempbuf = * (ave pixelbuf + j*width + 1i);
*(ave pixelbuf + j*width + i) = tempbuf + *(pixelbuf + j*width +

*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 = (uintl6 t*)malloc(width * height * 2 * imgnum) ;

memset (Rawdata, 0, sizeof(uintl6 t)* width * height* imgnum);
uintl6 t *pixelbuf = NULL;
pixelbuf = (uintl6é_t*)malloc(width * height * 2);

memset (pixelbuf, 0, sizeof(uintlé 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 1d[5];
int idint = 1 + 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(uintlé 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 4.2 BT R H PR 2R

OTP feFctg gt — LABR A% sCHES, 4 R 75 A% T «

K (Byte) K Hhs 10 #
8 Mark ROCKCHIP
1 ID ID=0, Sensor Info
4 Size ES 6T NPANAN
Pt
1 ID ID=1, AWRB Calibration
4 Size EES €/ NPANAN
Pt o
1 ID ID=2, LSC Calibration
4 Size S 6/ PN
e
1 ID ID=3, PDAF Calibration
4 Size BRELHE AR/
ESAE
1 ID ID=4, AF Code
4 Size AN
ESAE
1 OxFF 2 AR &

B EARAFEQT, Z2FAREIEG R, mr AR, AR AT AR


af://n1005

fivi 7% Hh ik
0x0000
0x0008
0x0009
0x000D
0x000F
0x0010
0x0011
0x0012
0x0013
0x0014
0x0015
0x0016

0x0017

0x001B

0x001C
0x001D
0x001E
0x001F

0x0020

0x002F

£ JZ (Byte)

8

15

H s
Mark
ID
Size
Version
Supplier ID
Date: Year
Date: Month
Date: Day
Sensor ID
Lens ID
VCM ID
Driver ID

Module ID

mirror/flip

Full Width H
Full Width L
Full Height H
Full Height L

Reserved

Checksum

#1E

ROCKCHIP

ID=0, Sensor Info

Size=35

Sensor Info Version:

M fasE

w20214E, H21

miA, 57
mi2H, §12
DR Ep

M RE

M a5

H P isE

M RE

Bit[7:4]:Mirror
Bit[3:0]:Flip
ON: 1, OFF: 0

Full Width High byte
Full Width Low byte
Full Height High byte

Full Height Low byte

Reserved

Sensor Info Checksum

v1.0.8=0x0108

Sum(0x0009~0x002E) % 255+1



1 #% Hb 11k K JZ (Byte) ¥ T HVE

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

AWB Calibration Checksum
Sum(0x0001~0x002E) % 255+1

0x002F 1 Checksum

T 7% KE

b 1k (Byte) e e
0x0000 1 1D ID=2, LSC Calibration
0x0001 4 Size Size=2347
0x0005 2 Version LSC Version: v1.0.a=0x010a
LSC

17x17x4matrix fixed to 1024, unpackaged, big endian ,f7-fi§ 1]

0x0007 2312 Calibation . .
JEIEHF NR. Gr. Gb. B
Data
0x090F 32 Reserved Reserved
LSC CalibrationChecksum
0x092F 1 Checksum

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



i 72 1
hk:

0x0000
0x0001
0x0005
0x0007
0x0008

0x0009

0x0809

0x080A

0x080B

0x080C

0x080D

0x080E

0x0AOE

0x0AOF

0x0A2F

KR
(Byte)

2048

512

32

HoHE I

ID
Size
Version
Gainmap width
Gainmap_height

Gainmap

Checksum

mode value

direction

DCCmap_width

DCCmap_height

Dccmap

Checksum

Reserved

Checksum

ik

ID=3, PDATF Calibration

Size=2603

PDAF Version: v1.1.7=0x0117

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 (MLfRAERIA AL , Spd inifi & H
DCC_CALIBRATE MODEf##—#

decSign, get from pdaf dccmap_calibration()
0: negative

1: positive
DCCmap size, get from pdaf dccmap calibration()
DCCmap size, get from 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



i 7% 1o -
0x0000
0x0001
0x0005
0x0007
0x0008
0x0009
0x000A
0x000B
0x000C

0x000D

0x001F

K & (Byte)

1

18

H 4
ID
Size
Version
AF Infinite H
AF Infinite L
AF Macro H
AF Macro L
AF Medium H
AF Medium L

Reserved

Checksum

#E

ID=4, AF Code
Size=27

AF Version: v1.0.9=0x0109
AF i Code 18 =17
AF £ Code B EAL
AF I CodefH i
AF 1T £ CodefH &AL
AF £ CodefE mifiz
AF 1 £ECodefH AL
Reserved

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