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Disclaimer

©Axera Semiconductor Co., LTD. All rights reserved.

Any use, reproduction, or distribution of this documentation without the written permission of the

rights holder is strictly prohibited. Do not disseminate this documentation in any form.

Your purchase of products, services, features, etc. shall be subject to the terms and conditions in
commercial contracts. All or part of the products, services, or features described in this
documentation may not be available for purchase or use. Unless with an agreement in a commercial
contract, the Company makes no disclaimers or warranties, expressed or implied, for the content of

this documentation.

This documentation will be updated as new versions are released. Therefore, this documentation is
for reference only. All statements, information, and comments in this documentation do not

constitute any warranty, expressed or implied.
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Introduction

Applied for
AX620E series (AX630C and AX620Q)

Intended Readers
» End users

» Pre-sales engineers
» Post-sales engineers

» Developers

Description of Symbols and Formats

Symbol/Format Description
xx Stands for command lines that you can execute.
@ Notes: Provides additional information to emphasize or supplement important

points of the main text.

! Notes: Provides additional information that needs to pay attention to.
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Revision History

Version Release Date Description
V1.0 09/04/2023 Initial release.
V1.1 01/26/2024 Added the description of the supplemented part.
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1 Tool Overview

1.1 Introduction

» Tool version: ISPTuning V1.23.53.1

» Oftline Calibration Mode: Mainly generates basic calibration parameters by importing raw

images of objective scenes and confirming their objective effects.

» Online Debugging Mode: Online debugging and parameter saving, confirming subjective effects

through preview and snapshot.

» Common Auxiliary Tools: Basic image viewing combined with testing functionality to help

analyze images.

1.2 Environment Preparation

1.2.1 Hardware Preparation

> Hardware: A standard PC is sufficient.

» Software: Windows 10 operating system.

1.2.2 Installing and Running Software

1. Install MCRInstaller.exe.
1) Recommended link for downloading the installation program:
https://www.mathworks.com/products/compiler/matlab-runtime.html
2) Version: R2013a (8.1) 64bit.

2. Run ISPTuning.exe.
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1.3 Interface of Tool

1.3.1 Interface of Tool

File  Tool

Help

€ ISPTuning - V1.21.49.1 AX620

| 2|1l

&

(]

Gettin|

Conten

g Stay

it

ted

}Analyze raw/yuv image%

iOnline tuning mode |

’Ofﬂine calibration mod%

AXCRa

Figure 1-1 Interface of Tool
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File _Taol Help
N & I ) B [a] of
1
{®) Caibration Confi - O *
g
Calib Data | | Import
| chip: ATA50 9 ~|
ISensor Wam iosO4a10| 3 i

4lias Name |sdr |

ILens w: |4 4 I

—

IResolution width [2688 | height [1520 _ |]
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Cancel
6

Figure 1-2 Creating a New Project

1.3.2 Interface Description

» New Project: Create new project engineering effect parameters.
» Offline Calibration Mode: Offline calibration.
» Online Tuning Mode: Online 1Q Tuning.

» Auxiliary Testing Tools: Parsing raw/yuv format images.
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1.4 Debugging Flowchart

1.4.1 Debugging Flowchart

Capturing offline Raw image Create .h/.bin file Objective

test

calibration raw importing ISP parameter
image calibration debugging

A

Cap.tu ring auling »/ ISP parameter > Subiccti
calibration raw delTahe ubjective test
image .

Figure 1-3 Debugging Flowchart

1.4.2 Flowchart

1. Capture raw images under different color temperatures.

2. Import the corresponding raw images into offline calibration tools for debugging.

3. Generate H parameter files and import them into online Tuning Tools for objective testing.
4. Based on the test results, recapture raw images to optimize parameters.

5.  Conduct repeated subjective tests.

1.5 Debugging Environment

> Environment: Darkroom.
> Hardware:

B QC light box (H/A/CWF/TL84/D50/D65/D75)
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B DNP light box
B Diffuser
B Color temperature illuminance meter
m PC
» Graphic Cards:
B  Color chart
B White/Gray chart
B Noise chart
B  Dot/Chessboard chart
B [SO12232
» Tools: ISP tuning tools

» Display: Recommended resolution FHD or above, standard colors (e.g., NEC-2K resolution, or

Apple Notebook)
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4

Figure 1-4 Graphic Cards
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2 Offline calibration mode

2.1 Debugging Calibration Process

2.1.1 Preview Camera Setting

Refer to AX Image Online Tuning Guide.

2.1.2 Offline Calibration Process

Step 1: Open ISPtuning.exe file, start “offline Tuning”.

Step 2: Debug the Pipeline process: DPC — BLC — LSC — AWB — AF — CAC —- CCM — H.
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€8 ISPTuning - V1.21.49.1 AX620
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Figure 2-1 Tuning Process
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3 Calibration of Various Modules

3.1 BLC Module Calibration and Debugging

3.1.1 BLC Raw Image Capture

> Environment: Darkroom.

» Hardware: Black mirror cover, opaque black cloth, dark box.

Figure 3-1 BLC

» Raw Photos: Non-sequential raw.
1. Set AGain from 1x to maximum, step by 1x.
2. Set shutter from 1ms, Sms, 10ms to maximum, step by 10ms.

3. Capture 10 Raw images per group, all placed in the same path.
< Notes

If there are HCG/LCG, they need to be photographed separately in both modes.
Example:
B Photo file naming 0_dark LCG _exp 1.0 again 1.0 _000:
Represents LCG mode, Gain=1X, shutter=Ims, the 1st photo.
B Photo file naming dark HCG exp 30.0 again 43.0 009:
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Represents HCG mode, Gain=43X, shutter=30ms, the 10th photo.
Gain=1X, shutter=1ms, 5ms, 10ms, 20ms... max

Gain=2X, shutter=1ms, 5Sms, 10ms, 20ms... max

Gain=15X, shutter=1ms, 5ms, 10ms, 20ms... max

Gain=43X, shutter=1ms, 5ms, 10ms, 20ms... max

< Notes

If there is no distinction between HCG/LCG modes or only LCG mede 1s available, all should be
named as 0 _dark LCG exp X again X XXX.raw.

3.1.2 BL.C Calibration

Steps
1. Open ISP tuning tools, and select BLC tuning module.
2. Select BLC image path (Output File path defaults to the same as the image path).

3. Set Raw Image Info: Width, Height, Bit; if sensor spec provides BLC, it can be ticked and filled

in, otherwise it can be left unticked.
4. Set Dark Shading parameters:

A. With SBL: Indicates that the Raw image has been subtracted from the dark

current, recommended not to tick.
B. Kernel Size: Statistical intensity of denoising before horizontal texture Shading.

C. Mesh Table H: Horizontal nodes number for Dark Shading, recommended to use
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5. BLC enters the calculation process and generates a blc.json file in the Output File path.

Tools

24.

AX Image Calibration and Tuning Guide

D. Mesh Table V: Vertical nodes number for Dark Shading, recommended to use 24.

9 ISPTuning - V1.21.49.1 AX620
File Tool Help

0 2 i & ] O

s
o
-

DPC

BLC

LsC

AWB

Image File Folder ‘

Output File \

BLC
Raw Image Info

Bits 12 b

Dark Shading
With Sbl 1

Kernel Size |3
Mesh"Table H |24
Mesh, Table W |24

N
Calibrate

A [ 4

Black Level
DFram Sensor Spec.
0.000

Figure 3-2 BLC Interface
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3.2 DPC Calibration and Debugging

3.2.1 DPC Raw Image Capture

Figure 3-3 DPC

N\

N

Figure 3-4 Graphic Cards:
» DPC All-black Image (not supported in all bright environment)
B Environment 1: Darkroom.
B Hardwarel: Black mirror cover, opaque black cloth, and dark box.
B Raw Photos: Non-sequential raw.
1.  Set Gain from 1x to maximum, step by 1x.
2. Setshutter from 1ms, Sms, 10ms to maximum, step by 10ms.

3. Capture 10 Raw images per group, all placed in the same path.

& Notes

If there are HCG/LCG, they need to be photographed separately in both modes.

B Example:
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® Photo file naming dark LCG exp 1 again 1.0 000:
Represents LCG mode, Gain=1X, shutter=1ms, the 1st photo.

® Photo file naming dark HCG exp 30 again 43.0 009:
Represents HCG mode, Gain=43X, shutter=30ms, the 10th photo.
Gain=1X, shutter=1ms, 5ms, 10ms, 20ms... max
Gain=2X, shutter=1ms, Sms, 10ms, 20ms... max
Gain=15X, shutter=1ms, 5ms, 10ms, 20ms... max

Gain=43X, shutter=1ms, 5ms, 10ms, 20ms... max

< Notes

If there is no distinction between HCG/LCG modes-oronly, .CG mode is available, all should be
named as 0 _dark LCG exp X again X XxX.raw.

> Noise Profile

B  Environment 2: TL84 light source

B Hardware 1: Bidirectional grayscale card or light box walls (with a gray background having
light and dark differences)

B Raw Photos:

1.  SetGain from 1x to maximum; from Ix to 8x, increase by doubling; from 8x to 32x, step
by 4x; from 32x to 64x, step by 8x.

2. Set the shutter fixed at 20ms, ensuring the brightest part of the image is at 80% of
maximum brightness. If this is not achievable, increase ND filter use or decrease the light
box brightness (not below 100 lux). It is recommended to use a high brightness ND filter in
the light box.

3. Capture 32 raw images per group.

* Notes
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Keep the AF in a defocused state. [f HCG/LCG modes are available, they should be photographed
separately under both modes.

B Example:

® Photo file naming noise LCG exp 1 again 1.0 000:
Represents LCG mode, Gain=1X, shutter=I1ms, the 1st photo.

® Photo file naming noise HCG exp 30 again 43.0 031:
Represents HCG mode, Gain=43X, shutter=30ms, the 32nd photo.
Gain=1X, shutter=1ms, 5ms, 10ms, 20ms... max
Gain=2X, shutter=1ms, Sms, 10ms, 20ms... max
Gain=15X, shutter=1ms, 5ms, 10ms, 20ms... max

Gain=43X, shutter=1ms, 5ms, 10ms, 20ms... max

< Notes

If there is no distinction between HCG/LEG meodes or only LCG mode is available, all should be
named as 0 _noise LCG_exp X again X_XXX.raw.

3.2.2 DPC Calibration

Steps

1. Open ISP tuning tools, and select DPC tuning module.

2. Set Raw Image Info: Width, Height, Bit, and Bayer Mode.

3. Select DPC image path (Output File path defaults to the same as the image path).

4. ROI Noise Profile for a bidirectional grayscale card image, it is necessary to align the upper and
lower borders of the card. For a light box wall, the ROI in the image should include areas of

light and dark, covering about 70% of the frame.

5. Set Black Level according to the sensor specifications or use the average parameters from the
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7.

& Notes:

Click “Calibrate”.

blc.json file generated by BLC.
Set White Level to [2 raised to the power of (bit depth) minus 1]. For a 16-bit system, this
would be 65535.

20 for light, no changes needed.

The calculation process takes about 5 minutes.

8.

Tools

Set Frequency Threshold, default is 100 and should not be changed.

DPC enters the calculation process and generates a dpc.json file in the Output File path.

@ ISPTuning - V1.21.49.1 AX620

File Tool Help

N X i & k]

DPC

~y -

=

Al

Image File Folder ‘

Output File

Raw Image Info

ROIs

&E BLC Fidth [2688 |
L. —; Height  [1520 |
= Bits 12 -
-y
‘ LsC Baver Mode | RGGB w7
|
Tw ; Noise
Black Level 256. 00 =
AWB White Level 4095. 00 =
‘ Freq Threshold ] 100
Threshold
=] AF Dark Threshold Ratio B
000
Lo ‘ Light Threshold Ratio ]
Calibrate
— v

Figure 3-5 DPC Interface

Set Dark Threshold Ratio and Light Threshold Ratio, with default settings of 0.5 for dark and
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3.3 LSC Module Calibration and Debugging

3.3.1 LSC Raw Image Capture

Figure 3-6 LSC

» Environment: Light box environment
» Hardware: DNP light box/IQ light box
» Raw Photos:

B Cover the lens with a uniform glass cover, aim at the 1Q light source, and adjust the
Integration Time and gain to set the G channel’s average value between 10 and 128

(referring to 8 bits) to capture Raw photos.

& It is recommended that the central brightness of the G channel be around 128 (referring to 8
bits).

B Adjust each group of IQ light sources (H/A/TL84/D50/D65), capturing 3 to 5 images per
group.

B Name the images as LSC_illumName illumCCT.raw
Example: LSC H 2300.raw
LSC A 2800.raw
LSC TL84 3800.raw
LSC D50 _5000.raw

LSC D65 6500.raw
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3.3.2 LSC Calibration

Steps
1.  Open ISP tuning tools, and select LSC tuning module.

2. Import the LSC Raw photos, configure the corresponding size, bit depth, and endianness, then
click “OK”.

3. Set the BLC values (as determined by the BLC module), ensuring they correspond to the bit
width.

! Note: By default, changes will only apply to one raw image. All.raw images must be manually
set individually.

4.  Click “Calibrate” to generate the Isc.json file.
< Notes:
The maximum compensation multiplier for LSC is4x.

! Note: The generated Isc.json will be used in subsequent AWB calibration. Therefore, it is best to
import all LSC raw images at once to create a json file that includes calibration data for all color
temperatures.
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Path to loading raw image

Path to output calibration data

- ~ A
Clz ‘ Inage File Folder b1s/1SPTuning_V1. 21. 49. 1/exe/wsp/0s04a104M/0ff 1ine_os04a10_aM_sdr/Lsc | \
Output File ling_\'l.Zl. 49. 1/exe/wsp/0s04a10/4M/offline_o0s04al0_4M_sdr/Lsc/lsc. json ]
Lsc Images Raw Viewer
‘ — - L
I
§® Raw Image Properties raw image information X
image size width height endian bits yuv type
1 LSC_A_2800. raw 8171520 2688 1520 little v (10 M{P NV12
2 LSC_D50_5000. raw 8171520 2688 1520 little v 10 Vi . RGGB @ %V‘QOSP NV12
3 LSC_D65_6500. raw 8171520 2688 1520 little v 10 N . RGGB v | YUV420SP NV12
4 LSC_H_2300. raw 8171520 2688 1520 little v 10 Y . RGGB % | YUV420SP NV12
4 .G
5 LSC_TL84_4000. raw 8171520 2688 1520 little v |10 b . RGGB v | YUV420SP NV12
coel
Figure 3-7 LSC Calibration Loading Raw Image
9 ISPTuning - V1.21.49.1 AX620 = O X

File  Tool Help

) & it B[] 0

l’_lé;

Image File Foldex

Tools/ISPTuning_V1.21. 49. 1/exe/wsp/0s04a10/4M/of fline_os04al0_4M_sdr/Lsc

OQutput File

Tuning_V1. 21. 49. 1/exe/wsp/0s04a10/4M/offline_os04a10_4M_sdr/Lsc/1sc. json

Images

LSC_A_2800. raw

Image Parameters

Raw Viewer

| Ble 64 =
Bits 10
Width 2688
Height 1520

Bayer Pattern R

Illuminant Config

Result Reviewer

Corresponding to bit width

Tllun Neme |4
Illun CCT [2800.00
Import

Figure 3-8 LSC Calibration
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Tools

9 ISPTuning - V1.21.49.1 AX620

- O X
File Tool Help
e L
& TH B (] 0
~
Image File Folder | ‘
!:j_:HE DrC Output File | \
i & Images Raw. Viewer
@'Z BLC Image Parameters
= ; Blc 128 =]
Bits 10
Lsc Width 2688
Result Reviewer
‘ Height 1520
Bayer Pattern |RGGB
AVE Illuminant Config
; I1lum Name ‘ ‘
Il CCT  [0.00 |
o) AF Calibrate Tmport
ooo
Ced v

Figure 3-9 LSC Interface

3.4 AWB Module Calibration and Debugging

3.4.1 AWB Raw Image Capture

Figure 3-10 AWB Image Capture

» Environment: Light box environment
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» Hardware: QC light box (H, A, CWF, TL84, D50, D65, D75)

»  Graphic Cards: Gray or White card, Color Checker

» PO node unpacked Raw

Step 1: Select raw preview mode.

Step 2: Place the gray card on the light box wall, covering 100% FOV.

Step 3: Set the appropriate Integration Time & Again to ensure the brightness levels under different

color temperatures are between 80 and 150 (8bit).

& ]t is recommended that the central brightness of the G channel be areund 128 (referring to 8
bits).

Step 4: Collect gray card Raw images for each light setting (H, A, CWEFE, TL84, D50, D65, D75).

Step 5: Capture 3~5 raw images per group, select the best state of raw images, and place all under

the AWB path.
Example: D:\Tools\ ISPTuning V1.23.3.\exe\wsplos04al0\4M\offline_os04al0 4M sdr\AWB
Step 7: Name the raw images as AWB Gray illumName_illumCCT.raw.
Example: AWB- Gray H 2300.raw
AWB _Gray A _2800.raw
AWB_Gray CWF 4100.raw
AWB_Gray TL84 3800.raw
AWB_Gray D50 _5000.raw
AWB_Gray D65 6500.raw

AWB_Gray D75 7500.raw

! Note: illumCCT refers to the actual measured color temperature value.
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3.4.2 AWB Calibration

Steps
1. Open ISP tuning tools, and select AWB module.

2. Select the fitting light source and load the AWB_Gray illumName illumCCT.raw images for

each color temperature.

! Note: During the raw loading process, rg and bg values are calculated: It is necessary to set
the BLC parameters in advance.

w

Copy the Isc.json file generated from the LSC calibration to the path where the AWB images
are loaded. Example:

D:\Tools\ ISPTuning V1.23.3.1 \exelwsplosO04al0\4M\offline os04al0 4M sdr\AWB
Click LSC to load Isc.json

! Notes:

Ensure that the color temperatures included in‘the LSC calibration cover those required for AWB
calibration. This ensures that the Isc.json file‘generated from LSC calibration contains the necessary
color temperature data for AWB calibration.

You may choose not to perform-LSC calibration and use the AWB raw images directly for AWB
calibration, but the results may be slightly-inferior without the LSC correction. Simply do not load
the LSC json file in this/case.

4.  Add and select an independent light source; here, CWF can be chosen.

5. Fill in the actual measured color temperature values in the CT column.

6. Set “CCT Min”, “CCT Max”, “In Low CCT Cut”, “In High CCT Cut”, “In Left Width”, “In
Right Width”, “Out Left Width”, and “Out Right Width” to define the shape of the range. Also
adjust “Low Adjust Knee CCT”, “High Adjust Knee CCT”, “Low Adjust Distance”, and “High

Adjust Distance” to help shape the high and low color temperature curves.

7.  Click “Refresh” to fit and generate the grey area.

! Notes:
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If the selected image is overexposed, or if the fitting shape is unreasonable, a warning box will pop

up.

8.

9.

Gray Area Shape Modification:

1) You can fine-tune the shape of the “gray area” by dragging points within the image or by

2)

3)

holding down the left mouse button to select multiple points for batch dragging.

On the left side, the “White Area Adjustment Toolbar” allows you to adjust the width of the

white area and the upper and lower color temperature limits of the inner and outer frames

(supporting a maximum range of 1200K to 12000K). This facilitates the batch modification

of point positions.

After modifications are complete, click “Export” to save the awb calib_params.json file.

Click “Export” to generate the calibration file awb_calib_params.json.

ISP Tuning - V1.23.3.1 AX620
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1@ select Image fles ®
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3.4.3 Tuning Techniques

Exceeding the Calibration Range for Extreme Color Temperatures

For example, if the color temperature is too high and exceeds the maximum range of the white area

as shown in the figure below.
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Figure 3-16 Too High Color Temperature

During calibration, adjust the maximum range of the color temperature to cover it. The location

for adjustment is indicated in the figure below.

30/47



B I5PTuning - V1.23.3.1 AX620

e

Bl B O

Taol  Help

Flanckian Dlusinants

AX Image Calibration and Tuning Guide

N e
L.l : 2 llum €T Rt RG  BG s Path
EE T R~ B R =1 s v el /o100 F L ins_oxliat0_OH_x d /AYE/MABK_2300. e
ELi LT 2h mw H osr ome i ox04 810/40 oF L n_osOHa10__s i /NIE/WHE_p_7300.rue
+ 3us mm M oes osa e b/ 250810 A oE L 504 a10_A_d /KHNE/AVE.TLB4_5300. xur
- 40 om0 [ om0 65044100 side /ANE/AS_TEO 5000, ¢
3 5065 6500 [ 04 05 inie_o304n10_44_sdr /AVE/AVE_D6S S0 var
60 w0 B o4m s dr/iNBLco. json | [vop/osDAN0/ DY afEl ine_os00u10_BH_cir/AVE/AYE_ DTS _T500. rar
. L
S
o7
i3} £ 3 - flum €T Radus R/G  B/G 1sc Path
VO A0 0.0 0T 0320 | . [sdr/ANB/Lse fsen | o osOMalO/O/aEELine_os0dnl0_ 40 sdr /AVB/AVE_EVE 4100, £ue
| | o @ 0 o oom oow
+ 3 o 0000 0000 0.000
" cm
B 1 Setting Kick Out Zones
Black Leesl 16 2]
h et Lona Basis [ 10 Bl Celar Batio [L0
51 [100 B Sunple Comt: 8 $
00T Min: (1100 o] T |

tn Lokt Vidh [L.00 5
Out Left ¥idth: 0.150 B
Lon Adjust Taas CCT: [2800

Low Adjust Distance! [0.080

&|  Migh Adjust Distence:

In Right Width: [0.050
Out Bicht Width: [0.140

] High Adjuse Eaee 00T: [5000

.00

- 1100k
- 2300k
-=- 2B0OK
121 -~ 3800k
~=- 5000K
--- 6500k
~=- 7500K
—==- 12000K -
10 T
e P
et L]
\ LY
\ \
.
0.8 \
.
06
0.4
0.2
0.0
0.0 0.2 0.4 06 0.8 Lo 12
s " Tnport Export hix | Mt feine sl

Kafrosh | e Totn

Figure 3-17 Parameters Affecting the Gray Area Coverage:

For excessively high color temperatures, you can adjust the CCT Max to increase the range of

high color temperatures in the white area. The figure below shows a significant increase in the high-

temperature range.
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Figure 3-18 Increasing the High-Temperature Gray Area Coverage:
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If expanding the coverage still does not encompass the target white point, you can modify the
High Adjust Distance and Low Adjust Distance to change the curvature direction of the extremely

high and low temperatures. Fine-tune the gray area coverage by dragging the points at the edges.
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Figure 3-19 Adjustment of the Coverage Area

3.5 CCM Calibration and Debugging

3.5.1 CCM Raw Image Capture

Figure 3-20 CCM Image Capture

» Environment: Light box environment

» Hardware: QC light box (H, A, CWF, TL84, D50, D65, D75)
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»  Graphic card: Color Checker

> Raw Photos:

B 24-Color Checker Raw Images: The 24-color Color Checker should occupy approximately
1/2 to 4/5 of the center of the FOV. The brightness of the 19 white blocks should be less
than 208 (8 bits), and the brightness of the 24 color blocks should be greater than the value

set by BLC. Capture Raw images for each color temperature.

It is recommended that the brightness of the G channel in the 19 white blocks should be around
180 (referring to 8 bits).

B Maintain the same environment but remove the color checker card, and then capture raw

images for each color temperature.
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3.5.2 CCM Calibration

Steps

1.  Open ISP tuning tools, and select CCM module.

2. Import the captured 24-color card raw images for each color temperature.

3. Drag to select the color blocks of the 24-color card using the yellow ROI selection box.

4.  Set the Black Level and White Level.

5. Select the images to be calibrated and the corresponding Calibration Illuminant.

6. Alternatively, check “Apply to All Images” if applicable.

7.  Set the saturation calibration coefficient “Sat Control”.

8. By default, select “White Balance Correction™and “Luma Correction”.

9. Click “Calibrate” to generate the ccm.json file.

9 ISPTuning - V1.21.49.1 AX620 N - N - m]
N il & ] £, N\

v A A

‘ ‘ Image File Folder D:/Tools/ISPTuning_V1. 21. 49. 1/exe/wsp/0s04a10/4M/of fline_os04al0_4M_sdr/Ccm

@ Raw Image Properties X

image size width height endian bits bayer yuv type

1 CCM_A. raw 16588800 2688 1520 little v 110 v B RGGB ~ | YUV420SP NV12
2 COM_CWF. raw 16588800 2688 1520 little v |10 ~ HEHRGGB ~ | YUV420SP NV12
3 CCM_D30. raw 16588800 2688 1520 little ~ |10 ~ B RGGB ~ | YUV420SP NVi12
4 CCM_D65. raw 16588800 2688 1520 little ~ |10 ~ B RGGB ~ | YUV420SP NV12
5 CCM_D75.raw 16588800 2688 1520 little ~ 110 ~ .RGGB ~ | YUV420SP NV12
6 CCM_H. raw 16588800 2688 1520 little ~ 110 ~ B RGGB ~ | YUV420SP NV12
7 CCM_TL84. raw 16588800 2688 1520] little ~ |10 i . RGGB v | YUV420SP NV12

<

Figure 3-21 CCM Raw Information Settings
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Figure 3-23 CCM Interface

3.6 AF Calibration and Debugging

3.6.1 AF Raw Image Capture

» Environment: Notrequired.
» Hardware: Not required.

»  Graphic Cards: Not required.
» Raw Photos:

B Not required.
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3.6.2 AF Calibration

Steps

1.  Select a filter; available options include V1, V2, H1, and H2 filters.
2. Set the required filter frequency band.

3. Click “Generate AF Parameters” to produce the filter parameters.

4.  Click “Add to Reference List” to display the generated filter parameters in the list. “Clear
Reference List” can be used to clear the list of generated filter coefficients and the filter

frequency characteristic graph.

5. Click “Export” to export filter coefficients.

Tools

B 15PTuning - V1.24.16.1 AX620E
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Figure 3-24 AF Interface
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3.7 CAC Calibration and Debugging

3.7.1 CAC Raw Image Capture

» Environment: Light box

» Graphic Card: Dot pattern test chart, a homemade printed dot chart is also acceptable (total
number of dots >300).

Figure 3-25 CAC
» Capture Method:

Step 1: Select raw preview mode.

Step 2: Ensure the lens is parallel to the dot pattern test chart, with the chart occupying 100% of the
FOV.

Step 3: Ensure the image brightness is neither too dark nor overexposed.

@ Recommended brightness for the G channel around 180 (refering to 8bit).
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Step 4: Name the raw images in the format: F_xx_ct xx.raw

Example: F 10 _ct 3800.raw

3.7.2 CAC Calibration

Steps

1.  Open ISP tuning tools, and select CAC module.

2. Import the captured dot pattern card raw images.

3. Drag to select the area of the dot pattern card.

4.  Set the parameters as follows by default:

5. Click “Calibrate”. After successful calibration, a “Calibrate Success” pop-up will appear.

6. Observe the shapes formed in the R and B channels. Channels that do not form circular shapes

do not require correction.

7. Click “Export” to generate the cac.json file.

Parameter Description
CAC Config:
minArea (0, 1000000): The minimum pixel area of detectable circles.

maxArea (0, 1000000): The maximum pixel area of detectable circles.
minCircularity [0, 1.0]: The minimum concavity of detectable circles.
minlnertiaRatio [0, 1.0]: The minimum roundness of detectable circles.
minConvexity [0, 1.0]: The minimum convexity of detectable circles.

minDistBetweenBlobs (0, 100000): The minimum pixel distance between two detected circles.
CAC Regress:

exam_size [0, 20]: Divides the deviations of circles in different color channels from the G channel

into exam_size groups for regression analysis to derive the same elliptical parameters.
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min_num_to fit[100 - 10000]: During the automatic calculation of parameters, the number of circles
in a group used for regression must be greater than min_num_to_fit. If the number is less, the group

of circles is considered invalid.
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Figure 3-26 CAC Interface

40 /47



AX Image Calibration and Tuning Guide

3.8 AE Module LuxK Calibration and Debugging

3.8.1 LuxK Capturing

Figure 3-27 LuxK Capturing

» Environment: Light box environment

» Hardware: QC light box with TL84 and other adjustable brightness light sources, illuminance

meter, camera equipment.
»  Graphic Card: The light box wall where the illuminance meter is attached.

> H264 or YUV Preview:
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3.8.2 LuxK Calibration

Steps

1.  Open the light box and adjust to the TL84 light source.

2. Attach the illuminance meter to an appropriate position in the middle of the light box wall.

3. Set up the camera equipment.

4.  Open the ISP tuning tools, and select H264 or YUV420SP preview.

5. Click on the AE module Algorithm page.

6. Set areasonable Tolerance to ensure that the AE convergence’s mean luma is as close as
possible to the target.

7. Click the “Cali Lux K” button to enter the LuxK calibration interface.

8.  Adjust the TL84 light source in the light box so that the mean luma is as close as possible to the
target’s lowest brightness.

9.  Click “get” to obtain the Exposure and Luma of the current environmental brightness and
simultaneously enter the actual measured lux value from the illuminance meter into the “Lux”
column.

10. Adjust the light box brightness and repeat step 9.

11. Click the “Set” button to generate the LuxK value.

12. Incorporate the generated LuxK values into the effect file to compile the firmware SO upgrade.

13. Assess the accuracy of the calibrated LuxK values by comparing the lux displayed on the tool
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interface with the lux measured by the illuminance meter.
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Figure 3-29 LuxKCalibration
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3.9.1 SPI Serial Transfer Steps

» Generating a New Effect .h File

1.

Place the .json files generated from various calibration modes into the following directory:

~wsp/os04a10/4M/oftline 0s04al0 sdr/xx/2688x1520/.

D ToolsyISPTuning V1.21.49.1\exe\wsphos0dal 04 offline_os04a10 4M_sdre

Mame(MN)
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- af_calib_params.json
& Blc
- 2688x1520
l blcjson

“m darkshading.json
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% 2688x1520
- cac,son
& AWB
B 2688x1520
- awb calib_params.json
B Com
i 2688x1520
hem ccm.json
& Dpc
@ 2688x1520
. dpcjson
B Lsc
ﬁ- 2688x1520

“mlscjson

ALE T

fd Md
o

o A0 12012 23:14:13

Madified(M)

r 20021/12/12 21386

e = [ A vl ) g

2021/10/2713:58:01

2021902/9 11:3¢:46

L 0

1 202N 2 231 404

2021/11/110:59:19
2021/11/110:59:19
202NNY9 11:36:46

2021/10/27 13:57:55

38 2021/12/12 23:24:24

e L L

5 2021/12/12 16:21:39

2021/12/12 16:21:39
2021/12/12 23:24:33

221 71 2.- 2 2.- :_l_-\.l.' a

2021/12/12 21:40:19

2021/12/12 23:24:51

2021/12/12 23:14:27
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Figure 3-30 Calibration Data.json
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2. Open the ISP tuning tools and select the Generate module.

3. Choose the loading path for “Calibration Results” at ~wsp/os04al0/4M/offline_o0s04al0 sdr.

4.  Check the modules that need to use calibration data to participate in generating the effect .h file.

5.  Click “Generate” to produce the 0s04al0 2688x1520 sdr.h file.

File  Toaol Help

K8 I15PTuning - V1.21.49.1 AX620

Load the path for the calibration file .json.of all modules

d x

0 il & [a] [0 Ca
IEH; ; " Bf.bin
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EE BLC Calibratiom Resulz v
y ; Path [D:/Tocls/IFTuning_V1. 21. 49. 1/=xe /wsp/ 0s0dall, 48/ oiFline os0dail 4 sir |
-h/.bin Canfig
7T Wae [a304210_263821520_sdr |
; Path |:I: /Taols/IZPTuning W1, 21. 49, 1 == fasp fas0dat /M, Dus |
Use Template. | Use Calibration
n ooc & Check the mpdules
7 1 B P, ] that need to nise
R . .
Darkshading | % calibration data to
e R CAC ) o . ;
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o5c, g K ) 7 participate 1y
~ X & generating the effect
I o AWE |T' v .11 hle
'l' fa N v
o oo >
n. ; Py Ganaraz
"
‘ h GensFase
: 42D v

Figure 3-31 Generate a new effect .h file.
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» Updating Modules Based on an Existing Effect .h File

1.

2.

3.

4.

Load the path where the existing effect H file is located.

Check the modules that need calibration.

Click “Generate” to create a new effect .h file.

Load the path where the .json files of the modules requiring calibration are located.

{8 15PTuning - V1.21.49.1 AX620

File  Tool Help

N i &R M

Current effect.h

[ Path of the'calibration data

— d *

Lﬁd—l
by "
l LSC
% . B
Gag #
Lod —}
1,
2 P
h i

~

B/ Ein +
Fazh |D: /4¥620/ 304210 sdr b |
Calibrazion Resuls v
Pach [B:/Tocls /T3P Tuning VL. 21 43, 1/=xe, wsp, 05042t 0/ M/ cf 2] ine_ou0dal0_di_sér |
JB/.Bin Confiz
Nare || 0204210 _sér. 0 A I
Pazh | D: Jaxean _‘J
Uze Template  Use Calibration
DPC D
BLC [ Path
DarkShading [ ] Generated new effect.h
cac [ ]
= . | Modules that need
AF o . .
e v |4— calibration
oM i ||
Genaraz

Figure 3-32 The updated modules generate the .h file.
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