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FAQ How to use LUT feature

Document in Japanese
CDRFAXYREBUDU V=X AXSICTEHESNTUD LUT #eEDEATIAIC DU TEeR

LEFFaAXYETY, BABFFIAXYFEIEZBRFIXY FDRICHDET,

End of document in Japanese

This document describes how to use LUT feature in BU / DU series cameras.

1. What is LUT?

LUT (Look Up Table) feature is a feature to convert input signal value to arbitrary value using look
up table inside the camera. User application can modify the contents of look up table freely. Typical
applications of LUT are gamma correction, image thresholding, positive-negative reversal.

In monochrome camera, LUT Image data conversion will be adopted at the last stage of image
signal processing inside the camera. Gamma correction and black level correction are applied to
image sensor data before LUT Image data conversion.

In color camera, LUT Image data conversion is applied at the last stage of RGB color space signal
processing. Saturation and hue adjustment is applied the output signal LUT Image data conversion.

Bit length of LUT input / output signal depends on camera model. There are 8bit LUT modes and 10
bit LUT models. Please check bit length of LUT input / output signal before using LUT feature.

2. Camera registers used for controlling LUT feature.

The following table shows camera registers used for controlling LUT feature.

Register name Description
LUTEnable 32bit integer register for enabling /disabling LUT feature.
(BU: 0x0020603C ) value 0: LUT feature is disabled.
RegMapBU::ADR_LUT_ENABLE_| value 1: LUT feature is enabled.

BG: 0x0000F000
l RegMapBG:ADR_LUT_ENABLE_U

LUTNumberOfElements 32bit integer register indicating element count of LUT.

BU: O0x002FFFEC The element count of LUT is fixed to 1024 in BG series
BG: Not implemented. camera.

LUT ValueMax 32bit integer register indicating the maximum value writable
BU: Ox002FFFFC to ‘LUTValue’ registers.

BG: Not implemented. The element count of BG series camera LUT is 1024.
LUTValue The main body of look up table. (32bit integer register array)

(BU: 0x00300000
BG: 0x00010000
RegMapBG::ADR_LUT_VALUE_TOP_|

#5400-0445
Copyright © 2016-2018 TOSHIBA TELI CORPORATION, All rights reserved. =~ www.toshiba-teli.co.jp



http://www.toshiba-teli.co.jp/

FAQ How to use LUT feature

The following tables show functions, methods, and node name for accessing registers in the above
table.

< Controlling camera feature functions> (native C++)

Controlling camera feature functions Target register Remarks
GetCamLUTEnable() LUTEnable
SetCamLUTEnable()

LUTNumberOfElements |Use Cam_ReadReg() to read register value.
LUTValueMax Use Cam_ReadReg() to read register value.
GetCamLUTValue() LUTValue
SetCamLUTValue()

<CameraControl class> (.NET framework)
Methods Target register Remarks

CameraControl.GetLUTEnable() |LUTEnable
CameraControl.SetLUTEnable()

LUTNumberOfElements |Use CameraDevice.ReadRegister() to
read register value.
LUTValueMax Use CameraDevice.ReadRegister() to
read register value.

CameraControl.GetLUT Value() LUTValue
CameraControl.SetLUTValue()

<GenlCam functions and methods>

Node name Node type Target register
“LUTEnable” Boolean LUTEnable register.
( XmlIFeatures::XF_ID_LUT_ENABLE)
“LUTIndex” Integer Internal variable for controlling index of LUT to read or write.
( XmlFeatures::XF_ID_LUT_INDEX) Application can access to LUTNumberOfElements register
by calling Nd_GetIntMax() function to this node.
“LUTValue” Integer Node for accessing to a register in “LUTValue” register array.
( XmlFeatures::XF_ID_LUT_VALIUE) Application can access to a register specified by LUTIndex node

value through this node.
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3. Example code for setting LUT data.

This chapter shows example codes for creating gamma correction table in camera LUT whose
gamma parameter value is 2.2 and enabling the LUT feature. The argument “iLenLUT” is element
count of conversion table, “uivValMax” is the maximum value allowed in the conversion table .

Error handling codes are omitted in the following sample code to make the procedure of handling

LUT feature easier to understand.

3.1. Example code using camera controlling functions in TeliCamSDK

#include <math.h>
#include "TeliCamAPI.h"

using namespace Teli;

bool WriteLUT(CAM_HANDLE hCam, CAM_TYPE eCamType, int32_t iLenLUT, uint32_t uiValMax)

{
CAM_API_STATUS uiSts = CAM_API_STS_SUCCESS;

// Gets length of look up table in the camera.
uint32_t uilLenTable = 1024;

if (CAM_TYPE_U3V == eCamType)

{

}

uiSts = Cam_ReadReg(hCam, ©Ox@02FFFEC, 1, &uilLenTable);

// Checks if the camera has enough LUT registers to create specified table.

if(static_cast<uint32_t>(iLenLUT) < uilenTable)

{
// Specified table length is too long.
return TRUE;

}

// Calculates data of gamma correction table.
uint32_t *pauivVal = new uint32_t[uilLenTable];
// Casts iValMax to double type value.

double dVMax = static_cast<double>(uiValMax);

double dGamma = 2.2;
double dGammaR = 1 / dGamma;

for(uint32_t uilIndex= ©; uilndex < uilLenTable; ++uilndex)

pauiVal[uiIndex] = min(uiValMax,

(uint32_t)(pow(uiIndex / dVMax, dGammaR) * dVMax));

}

// Writes the gamma correction table data to LUTValue registers.

for(uint32_t uiIndex= ©; uiIndex < uilLenTable; ++uilndex)

{
}

// Releases temporary variables.
delete[] pauiVval;

uiSts = SetCamLutValue(hCam, uiIndex, pauiVal [uilndex]);

// Enables LUT feature.
uiSts = SetCamLutEnable(hCam, true);

return FALSE;
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3.2. Code using GenlCam functions in TeliCamSDK PkgVer3.0.0.1 or later.
#include <math.h>
#include "TeliCamAPI.h"
#include "XmlFeatures.h"

using namespace Teli;

bool WriteLUTGen(CAM_HANDLE hCam, int32_t iLenLUT, uint32_t uiValMax)

{
CAM_API_STATUS uiSts = CAM_API_STS_SUCCESS;

// Gets length of look up table in the camera.

int64_t 1lltmp = 0;

uint32_t uilenTable = 1024;

// Gets the maximum value of LUTIndex node object.

uiSts = GenApi_GetIntMax(hCam, XmlFeatures::XF_ID_LUT_INDEX, &l1ltmp);
uilenTable = static_cast<uint32_t>(11ltmp) + 1;

// Checks if the camera has enough LUT registers to create specified table.
if(static_cast<uint32_t>(iLenLUT) < uilLenTable)
{

// Specified table length is too long.

return TRUE;

}

// Calculates data of gamma correction table.
uint32_t *pauivVal = new uint32_t[uilLenTable];
// Casts iValMax to double type value.

double dVMax = static_cast<double>(uivValMax);

double dGamma = 2.2;
double dGammaR = 1 / dGamma;

for(uint32_t uiIndex= ©; uiIndex < uilLenTable; ++uilndex)

pauiVal[uiIndex] = min(uiValMax,
(uint32_t)(pow(uiIndex / dVMax, dGammaR) * dVMax));
}

// Writes the gamma correction table data to LUTValue registers.
for(uint32_t uiIndex= ©; uiIndex < uilLenTable; ++uiIndex)
{
// Specifies index of LUTValue registers to write value.
uiSts = GenApi_SetIntValue(hCam, XmlFeatures::XF_ID_LUT_INDEX,
static_cast<int64_t>(uilndex));
// Writes the gamma correction table data to LUTValue register.
uiSts = GenApi_SetIntValue(hCam, XmlFeatures::XF_ID_LUT_VALUE,
static_cast<int64_t>( pauival[uiIndex]));
}

// Releases temporary variables.
delete[] pauiVval;

// Enables LUT feature.
uiSts = GenApi_SetBoolValue(hCam, XmlFeatures::XF_ID_LUT_ENABLE, true);

return FALSE;
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3.3. Code using GenlCam functions in TeliCamSDK PkgVer2.3.0.1 or earlier
#include <math.h>
#include "TeliCamAPI.h"
#include "XmlFeatures.h"

using namespace Teli;

bool WriteLUTGen(CAM_HANDLE hCam, int32_t iLenLUT, uint32_t uiValMax)
{

CAM_API_STATUS uiSts = CAM_API_STS_SUCCESS;

CAM_NODE_HANDLE hNode = NULL;

CAM_NODE_HANDLE hValNode = NULL;

// Gets length of look up table in the camera.

int64_t 1lltmp = 0;

uint32_t uilenTable = 1024;

// Gets LUTIndex node object.

uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_LUT_INDEX, &hNode);
// Gets the maximum value of LUTIndex node object.

uiSts = Nd_GetIntMax(hCam, hNode, &l1ltmp);

uilenTable = static_cast<uint32_t>(1ltmp) + 1;

// Checks if the camera has enough LUT registers to create specified table.
if(static_cast<uint32_t>(iLenLUT) < uilLenTable)

// Specified table length is too long.
return TRUE;

}

// Calculates data of gamma correction table.
uint32_t *pauiVal = new uint32_t[uilLenTable];
// Casts iValMax to double type value.

double dVMax = static_cast<double>(uiValMax);

double dGamma = 2.2;
double dGammaR = 1 / dGamma;

for(uint32_t uilIndex= ©; uiIndex < uilLenTable; ++uilndex)
{
pauivVal[uiIndex] = min(uiValMax,
(uint32_t)(pow(uiIndex / dVMax, dGammaR) * dVMax));
}

// Writes the gamma correction table data to LUTValue registers.
// Gets LUTIndex node object.
uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_LUT_INDEX, &hNode);
// Gets LUTValue node object.
uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_ LUT_VALUE, &hValNode);
for(uint32_t uiIndex= ©; uiIndex < uilLenTable; ++uilndex)
{
// Specifies index of LUTValue registers to write value.
uiSts = Nd_SetIntValue(hCam, hNode, static_cast<int64_t>(uiIndex));
// Writes the gamma correction table data to LUTValue register.
uiSts = Nd_SetIntValue(hCam, hValNode,
static_cast<int64_t>( pauivVal[uiIndex]));
}

// Releases temporary variables.
delete[] pauival;

// Gets LUTEnable node object.

uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_LUT_ENABLE, &hNode);
// Enables LUT feature.

uiSts = Nd_SetBoolValue(hCam, hNode, true);

return FALSE;
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Document in Japanese

1. LUT &

LUT(Look Up Table)#8E(E. NASARBEDILY DO P v TF—TILEFEBLUTCANDBRESEZT
BOBICERIDMEETT, Wy DIPyTTF—TILORBIRII-THBEBHICKRETCETET ., LUT #
BEZEATDE. EEMES COAYVHIE. ZEL. KARIERRE, SFTITZBERERZE
IOTENTEFET,

LUT ZEA ULEBEBREBRLBIEE / DONASOBEEAYVHEREDWEEZT O EE DR
REETUIBEINE T, NS —NAXASDFSIE Bayer RGB /X EDWNIBETT o2, Saturation
& Hue DFIEMIBETORIDERMEIC RGB @& %E/M L TNIBEINZET,

LUT DAEDESOE Y FHITNXSDEIEICK > TERD. 8bit DI¥IEE 10bit DIFENTD D
F9., LUT EEZER I DBSIINXSD LUT ABADE Y FEZE#EB LU TERLTIESL),

2. LUT OHIHICERTS2HASLIRAE

LUT OFEICER I DINXSUIRIFIUTROROERLDTT,

LIREE S
LUTEnable LUT HEEDBREM Z5RE I D 32bit BB L I XHTY,

N

(BU:  0x0020603C BN DEELUT B, ODEZERNICRDFT,
RegMapBU::ADR_LUT_ENABLE |
BG: 0x0000F000
RegMapBG::ADR_LUT_ENABLE |
LUTNumberOfElements
BU: O0x002FFFEC

LUT OFT—TJILEBZRHERT 32bit BHEL I XS TT,
BG W AXASDIHEIE 1024 BRICEESNTLNNDBDT, <D

BG: LYXRAIZL

LIRS EIEFELFEA.

LUTValueMax
BU: O0x002FFFFC
BG: LYXZAIZL

LUT DT —TJIVICERECEDEDRANEBZNRT 32bit ELEEY
LYRHTY,
BG AXSICIEZCDODUIYRAIZIFELEZE A,

LUTValue LUT OF—T)LT —% 32bit BHEUEESIL Y XS5 TT,

(BU:  0x00300000

BG: 0x00010000

RegMapBG::ADRLUTVALUETOPI]

TeliCamSDK DA X SHIFEHEIE. GenlCam BEHITIIMTNDEM T LR LU YR DFHEETETT

SCENTEFT,

(N XSHIERIE] (native C++)

N A SHITEIRIE MHESARL IR ]

GetCamLUTEnable() LUTEnable

SetCamLUTEnable()
LUTNumberOfElements Cam_ReadReg() CiidHAHTl,
LUTValueMax Cam_ReadReg() CiidHAHTl,

GetCamLUTValue() LUTValue

SetCamLUTValue()
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(CameraControl 225 2] (.NET framework)

Xy | RHASSIRLU IS ws
CameraControl.GetLUTEnable() |LUTEnable
CameraControl.SetLUTEnable()
LUTNumberOfElement |CameraDevice.ReadRegister() X\J v
s R TFHAAHT,
LUTValueMax CameraDevice.ReadRegister() X\ v
R TFHAHAHT,
CameraControl.GetLUTValue() LUTValue
CameraControl.SetLUTValue()
(GenlCam B8]
= J— kA RHASEXIRLU IS
“LUTEnable” Boolean LUTEnable
( XmiFeatures::XF_ID_LUT_ENABLE)
“LUTIndex” Integer LUTValue DR Z FREEH,
( XmlIFeatures::XF_ID_LUT_INDEX) D/ —RICxt L Nd_GetintMax()&2=33 D EICKD
LUTNumberOfElements L' ¥ X D[P0 224,
“LUTValue” Integer LUT T—=JIVEFRHEZAH ) — I,
( XmlFeatures::XF_ID_LUT_VALIUE) “LUValue’BLHIL Y 25 D LUTIndex J — RICIBELIEZA VT
v I2Z2DUIZBICX U TEOHRHAEEHTRE,
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3. LUTT—42&&EAHa— FH

LUTICyE22 Dy BIET—TILEERK L. LUT ZBMICIDI— REIEEBEHLET,
S D iLenlUT [FERICHEAT BEHRT—TILOEBRH. uivalMax [T —TIEDEKEBETI,
MROID—RHITEINIBFIEENDDDDPIT S TIEHICEZREIS—NIBEEZIRLUTCNET,

31 AASHHEAKZEERLI-a— FHl

#include <math.h>
#include "TeliCamAPI.h"

using namespace Teli;

bool WriteLUT(CAM_HANDLE hCam, CAM_TYPE eCamType, int32_t ilLenLUT, uint32_t uiValMax)

{
CAM_API_STATUS uiSts = CAM_API_STS_SUCCESS;
[/ AASICHEBHEZNTUND LUT LY R DT+ ZZEE
uint32_t uilLenTable = 1024;
if (CAM_TYPE_U3V == eCamType)
{
uiSts = Cam_ReadReg(hCam, ©Ox@02FFFEC, 1, &uilLenTable);
}
// SIBICIBESNIZE Y DT —TILHMERTIRED SR
if(static_cast<uint32_t>(iLenLUT) < uilLenTable)
/] SIBICIBESNIZY A ADKRETEDZHT —TILIERART,
return TRUE;
}
/l riB2.2Dy BET—TILT—91ER,
uint32_t“*pauiVa1 = new uint32_t[uiLenTable];
/] T=TIERKEZSTIVECF v,
double dVMax = static_cast<double>(uiValMax);
double dGamma = 2.2;
double dGammaR = 1 / dGamma;
for(uint32_t uilIndex= ©; uilndex < uilLenTable; ++uilndex)
pauivVal[uiIndex] = min(uiValMax,
(uint32_t)(pow(uiIndex / dVMax, dGammaR) * dVMax));
}
// WT F—=TIEEAH
for(uint32_t uilIndex= ©; uilndex < uilLenTable; ++uilndex)
{
uiSts = SetCamLutValue(hCam, uiIndex, pauiVal [uilndex]);
}
// WT F=J)LT =R
delete[] pauival;
// LUT B3E
uiSts = SetCamLutEnable(hCam, true);
return FALSE;
}
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3.2. GenlCam BA#i %A L=a— F#l (TeliCamSDK PkgVer3.0.0.1 LABF)

#include <math.h>
#include "TeliCamAPI.h"
#include "XmlFeatures.h"

using namespace Teli;

bool WriteLUTGen(CAM_HANDLE hCam, int32_t iLenLUT, uint32_t uiValMax)

{
CAM_API_STATUS uiSts = CAM_API_STS_SUCCESS;

/] AAXSICBEHSNTND LUT LIYRIDT 1 =S

int64_t 1lltmp = 0;

uint32_t uilenTable = 1024;

// LUTIndex ./ — RDRANEBZENS

uiSts = GenApi_GetIntMax(hCam, XmlFeatures::XF_ID_LUT_INDEX, &lltmp);
uilenTable = static_cast<uint32_t>(11ltmp) + 1;

// SIBICIBESNIZ Y+ DT —TIVOMER T RED R,
if(static_cast<uint32_t>(iLenLUT) < uiLenTable)

// SIBUCIEESNLE YA INDKET EDLCHT—TILEHRAT,
return TRUE;
}

[/l viB2.2 Dy WET—TILT —IERK,

uint32_t *pauival = new uint32_t[uiLenTable];
[/ T=TIERKBEZSY TIVEICF v X,

double dVMax = static_cast<double>(uiValMax);

double dGamma = 2.2;
double dGammaR = 1 / dGamma;

for(uint32_t uilIndex= ©; uilndex < uilLenTable; ++uilndex)

pauiVal[uiIndex] = min(uiValMax,
(uint32_t)(pow(uiIndex / dVMax, dGammaR) * dVMax));
}

// WT F—=TIEEAH
for(uint32_t uiIndex= ©; uiIndex < uilLenTable; ++uiIndex)
{
[/ T=IA VT v D RADEBE
uiSts = GenApi_SetIntValue(hCam, XmlFeatures::XF_ID_LUT_INDEX,
static_cast<int64_t>(uilndex));
/! T=TIEDEES:AH
uiSts = GenApi_SetIntValue(hCam, XmlFeatures::XF_ID_LUT_VALUE,
static_cast<int64_t>( pauival[uiIndex]));
¥
/] LWUT T=TI)LT =58
delete[] pauival;

// LUT BEpE
uiSts = GenApi_SetBoolValue(hCam, XmlFeatures::XF_ID_ LUT_ENABLE, true);

return FALSE;
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3.3. GenlCam BA#i %A L=a— F#l (TeliCamSDK PkgVer2.3.0.1 LLAT)
#include <math.h>

#include "TeliCamAPI.h"
#include "XmlFeatures.h"

bool WriteLUTGen(CAM_HANDLE hCam, int32_t iLenLUT, uint32_t uiValMax)

{
CAM_API_STATUS uiSts = CAM_API_STS_SUCCESS;
CAM_NODE_HANDLE hNode = NULL;
CAM_NODE_HANDLE hValNode = NULL;
/] NASITEEHSINTUND LUT LIRIDT 1 XEEES
int64_t 1lltmp = 0;
uint32_t uilenTable = 1024;
// LUTIndex ./ — RZHUS
uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_LUT_INDEX, &hNode);
// LUTIndex ./ — FORAKBZES
uiSts = Nd_GetIntMax(hCam, hNode, &lltmp);
uilenTable = static_cast<uint32_t>(1ltmp) + 1;
// BIBICIBESNIZE Y+ DT —TILHMERTIRED SR
if(static_cast<uint32_t>(iLenLUT) < uilLenTable)
/] SIBICIBRESNIZ YA ADKRETEDZHT —TILIERART,
return TRUE;
}
[/ viE2.2 Dy WIET—TILT —F1ERK,
uint32_t *pauiVal = new uint32_t[uilenTable];
/] T=TIERKEZS TI)VECFv A,
double dVMax = static_cast<double>(uiValMax);
double dGamma = 2.2;
double dGammaR = 1 / dGamma;
for(uint32_t uilIndex= ©; uilndex < uilLenTable; ++uilndex)
pauivVal[uiIndex] = min(uiValMax,
(uint32_t)(pow(uiIndex / dVMax, dGammaR) * dVMax));
}
// WT F—=TIEEZAH
// LUTIndex /— REXS
uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_LUT_INDEX, &hNode);
// LUTValue /— REXS
uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_LUT_VALUE, &hValNode);
for(uint32_t uiIndex= ©; uiIndex < uilLenTable; ++uilIndex)
{
[/ T=IA VT v D RADEBE
uists = Nd_SetIntValue(hCam, hNode, static_cast<int64_t>(uilndex));
/] T=TINEDES:AH
uiSts = Nd_SetIntValue(hCam, hValNode,
static_cast<int64_t>( pauivVal[uiIndex]));
¥
// LWUT T=T)LT =5 M
delete[] pauival;
// LUTEnable /— REX{S
uiSts = Nd_GetNode(hCam, XmlFeatures::XF_ID_LUT_ENABLE, &hNode);
// LUT BRE
uiSts = Nd_SetBoolValue(hCam, hNode, true);
return FALSE;
}

End of document in Japanese
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4. Others

4.1. Revision History
Date Version Description
2016/06/13 1.0.0 Created the initial version
2018/11/20 1.0.1 Added example code using new GenlCam functions

4.2. Disclaimer
The disclaimer of this document including example code is described in “License Agreement
TeliCamSDK Eng.pdf” in TeliCamSDK installation folder.
Make sure to read this Agreement carefully before using it.
Refer to TeliCamSDK installation folder/Documents/License folder
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