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SVER (Dark Image)
NAF L ZEFpyTTHL (BEKT3). [FrTFv] RISEIUSILET,
RESNZIL— LB OESZ FIFEU T, B /A X ZHNZET,

@ Capture Shading Correction s

Step 1/3 - Dark Image

Close camera lens with a cap (make it dark)

and dick button Capture.

Averaging

Average the image from 20 & frames

hEaFliES (Mid-saturated image)
X5 LOZ%RE. 30 ~ 70% THSSNARICIXZZET. [FvTFv] RI>=IIWILET,

HESNIL— LB OESRE HIELET .
> —YADEFINPZOMOFFER RS T, BREFrITFreNCFENSERZNTBENDDET .,

) Capture Shading Correction >

Step 2/3 - Mid Image
Open camera lens and aim the camera into

paper illuminated at 30%%-70% and didk
button Capture,

Averaging

Average the image from 20 & frames
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TIFF J71VICTIRTF
LWty he CamTool THRRSNDLIIREFELFT

[ Capture Shading Correction X

Step 3/3

Name of this new preset: newFFC

Finish

FrUIL -3 %R I BIC(E YERR LIy MUy LT CamTool T FFC 283N 3 EbTEE
g_o

Shading Correction

MNew... Manage...

newFFC
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) Camera Presets =

Camera Parameters

M Rename

newFFC

Show dark image

Show mid image

CamTool [CEHFIFRRENS, LEBOY-ILI-DRF7(1> savez )y IU TRF TEE T,

API TERT3(C(S, E5ZIFEHE TIFF PN TIRIFIDMNENHDFT .

File name: midImage
Files of type: | TIFF (=.tf)
Compression: |Uncompressed —

¥ Enable storing 16-bit data

Scale the color bit depth to a full 16-bit range

TN DIHE. CamTool HMB0OF+)IL—SaVBHRIFIERTRD AppData ALY — (LR FINET,
Windows 177U —23>Run > FERAUTHKCEN TEET:

%LOCALAPPDATA%¥xiCamTool¥shading

AN TIFF FER T AUHXTERETHBRO. FrUITL -3V BREMOY )L TEEUS TEET.
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XiAPI T® FFC DEH

XIAPI DN R >—=F> R
1. INTORENAT NSA=4 (T/\AREHEYNEE. ROL 50282724 €0 ROT. B 118
&) & FrIIL =230 AX-COBUSIFE RV TECGRELEY

2. load dark image - XI_PRM_FFC_DARK_FIELD_FILE_NAME

size - size of the file name - strlen(file_name)

3. load mid-saturated image - XI_PRM_FFC_FLAT_FIELD_FILE_NAME

size - J7MIL&DYAX - strlen(file_name)

(\HDAA= TrAIVETOT1IN JANAICEEELET)

E: A= A= IVREIEDHDHE . CD/INFXA—4(C(E XI_PRM_FFC_DARK_FIELD_FILE_NAME ¢[&]
UAX=2 TV BRLET, BT, MHIE[CI=T1 (1.00) F1>2ERURNS. -0 A X-SDdH%
BELUEFT,

4. enable XI_PRM_FFC

Y27 d—R:

xiSetParamInt(0, XI_PRM_NEW_PROCESS_CHAIN_ENABLE, XI_ON); // MU,MQ,MD
camera families

xiOpenDevice(0, &xiH);
// set dependent camera params to same values as during calibration

xiSetParamString(xiH, XI_PRM_FFC_DARK_FIELD_FILE_NAME, "darkImage.tif",
strlen("darkImage.tif"));

xiSetParamString(xiH, XI_PRM_FFC_FLAT_FIELD_FILE_NAME, "midImage.tif",
strlen("midImage.tif"));

xiSetParamInt(xiH, XI_PRM_FFC, 1);

FFCdemoWithOpenCV.cpp Tld. OpenCV+xiAPI OHIT FFC B ERBASNTVEYT, JTOJSLADE
THREEDF—%IRT L. FFC IBRIEZEENCRIIBZENHDFET,
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Flat Field Correction

Flat field correction (FFC or shading correction) is a method to remove non-uniformities
in the image caused by different sensitivities of the pixels and by distortions caused by
optics. For XIMEA cameras this correction is applied in the image processing part of the
image data flow diagram (it is performed on the host computer thus depending on the
image size and CPU performance enabling it may cause increased processing time).

Flat field correction (FFC or shading correction)
image data flow diagram

In order for the xiapi to calculate the gain and offset coefficients for each individual pixel,
it is necessary to load calibration images (1 dark image and 1 mid-saturated image)
before applying FFC in RAW8 or RAW16 format depending on desired output bit depth.
To obtain optimal results, camera should be in the same setup (lens, device output bit
depth, gain, ROI, downsampling, Zero ROT, light conditions...) during acquisition of
calibration images and while using FFC.

Compare of camera output with shading (left) and after FFC enabled (right):

Acquisition of calibration images

The easiest way to acquire calibration images is by using CamTool guide:

Shading Correction

Mew... Manage...
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Dark Image

Close camera lens with a cap (make it dark) and click button Capture.
Average the image from set number of frames to suppress dynamic noise.

) Capture Shading Correction et

Step 1/3 - Dark Image

a cap (make it dark)

\werage the image from 20 5 frames

Mid-saturated image

Open camera lens and aim the camera into paper illuminated at 30-70% and click button

Capture.

Average the image from set number of frames.

Image should be focused out of captured plane to reduce dust or other details in the

scene.

) Capture Shading Correction >

Step 2/3 - Mid Image
Open camera lens and aim the camera into

paper illuminated at 30%-70% and dick
button Capture,

Averaging

Average the image from 20 & frames
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Save TIFF files

Save the new preset how it be displayed in CamTool

@) Capture Shading Correction X

Step 3/3

Name of this new preset: newFFC

Finish

To verify calibration, FFC can be also enabled in CamTool by clicking on created preset

Shading Correction

Mew... Manage...

newFFC

In case of any issue, please double check that all dependent camera parameters (device
output bit depth, ROI, downsampling, Zero ROT, exposure, gain...) are in the same setup
as during acquisition of calibration images

To see calibration images and be able to save them, click on Manage , then choose preset
from list.

Camera parameters for that particular preset will be displayed.

Click on show dark/mid image
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) Camera Presets )4

Rename

newFFC

Show dark imag

Show mid image

When images are shown in CamTool it is possible to save them by clicking on save icon
in top toolbar.
Images should be saved in uncompressed TIFF format to use in API.

File name: midImage

Files of type: | TIFF (*.1if)

Compression: | Uncompressed

¥ Enable storing 16-hit data

Scale the color bit depth to a full 16-bit range

Otherwise, calibration images from CamTool are stored in hidden AppData folder. It can
be opened in Windows Run application by command:

%LOCALAPPDATA%¥xiCamTool¥shading

Calibration images might be also acquired in any other tool as long as the output is in
TIFF format and with the same camera setup.

KNBO12_FFC



Applying FFC in xiAPI

xiAPI command sequence:

1. set all dependent camera parameters (device output bit depth, ROI, downsampling,
Zero ROT, exposure, gain...) to be in the same setup as during acquisition of calibration
images

2. load dark image - XI_PRM_FFC_DARK_FIELD_FILE_NAME

size - size of the file name - strlen(file_name)

3. load mid-saturated image - XI_PRM_FFC_FLAT_FIELD_FILE_NAME

size - size of the file name - strlen(file_name)

(place both image files into project folder)

Note: Use the same image file for this parameter as for
XI_PRM_FFC_DARK_FIELD_FILE_NAME for dark-field correction only. Processing will
subtract the dark image only while using the unity (1.00) gain for correction.

4. enable XI_PRM_FFC

Sample code:

xiSetParamInt(0, XI_PRM_NEW_PROCESS_CHAIN_ENABLE, XI_ON); // MU,MQ,MD
camera families

xiOpenDevice(0, &xiH);
// set dependent camera params to same values as during calibration

xiSetParamString(xiH, XI_PRM_FFC_DARK_FIELD_FILE_NAME, "darkImage.tif",
strlen("darkImage.tif"));

xiSetParamString(xiH, XI_PRM_FFC_FLAT_FIELD_FILE_NAME, "midImage.tif",
strlen("midImage.tif"));

xiSetParamInt(xiH, XI_PRM_FFC, 1);

In FFCdemoWithOpenCV.cpp is FFC demonstrated in OpenCV+xiAPI example. FFC might
be enabled or disabled by pressing any key while program is running.
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